10

15

20

25

30

PYROLYTI _CV\ASTE TREATMENT SYSTEM HAVI NG DUAL KNI FE GATE
VALVES Field of the Invention The field of the

wonvenssn is pyrolytic waste treatnent. BackgpPomms2005/046817
Pyrolysis is a known nethod for treatnent of waste.
Exanpl es of pyrolytic waste treatnment systens can be
PYROIYTIC WASTIPTREKA TMENT $YRIEMIIA VEN6DBUKH3 KNIFE GATE
5, 868,085, 6,619,214, anyANgS Patent Publication
2005/ 0039655A1 (all which are hereby incorporated by

Field $f8he ifNGRion" their entirety). Unlike incineration,
_—UVTUFVSTTI“S the destructive deconposition of waste
“‘Fﬁeeﬁélé'oﬁﬂé%%uoﬁ% pblytideatd tFeatigntabsence of

oxygen. Burning wastes through incineration wth

Backg‘ijbﬁﬁcft flame in the presence of oxygen can be

S|fvet causi ng turbul ence in the burning chanber,

oS s a

B0 B AL MRl 8y PR ano st

treatm@&%‘yﬁéﬁﬂs Rbn haroundss (oM@t Blosi 4750, 300, \5,6556188] £868,085,
creates harnful substances. In contras

6,619 %;4 @IlgttU S Ity é’gbh@q%p@&@ﬂﬁp%%fiﬁ%@lll gx{hﬁ(&)@.rp Hereﬁ% éqcorporated

by ref?rg%cre i gléexl;ﬁrglretﬁi MOSRAL'; cﬁéﬂgﬁ{)}g :}ty{'(ﬁ%rsly is the Befuc@¥y gen

prac |cal to convert the
decom?@&ltlﬂn eoRRas ﬁmtéha&f umindlréa haatnih theistsende gfalxyden. Burning
ui ds, and _gases with_ proportions de&erm ned

wastesdbmh,m@nqrémwg{l ditgct %@G SPICERIGE O OXLFFSAE, %% gﬁaloswe
causm%%ur%[lle%@@ﬂl ht® )ﬁ aﬁlfb%# yehib1e R stii€a fe%ﬁﬁﬂbﬁia'%n ?f t@¥6ased gases.

SIS conmon s ref'erred to as char.
Waste\@piidtioadn ph odygan-10h fiyosphesd makes cohveniofufar lh@&complete is

treated by a process noti ng oxi dation, which
highly-igefdigieat al%%@e@ﬁﬁbwf?]gsug?tﬁ?ﬁeﬁat e oils and ot her
particulate matter there from allow ng the resultant

gﬂf'&i%u‘aae W;t@r&?tléﬁlfo%b% i ®RILsh tethpehifuRtiAnaPNERErably, an
te"treatnent systens generally includes a
atmospllm Bﬂista:rﬂuaﬁia é]ese ofinxygea dfor esdmplal iata praﬁwabvzfcséax)stp sepvert the

i e SRS S o B g S8 LAt
detenﬁiiipé@ ?eraﬁﬁ*g tehﬁﬁra%k*er Q) ox /d@ntehhanemuar pgnditboms The

hermal chanber. These si ngl e- bl ade kni fe gat.e
solid ncaﬂduereanmmpg eftedesgolysis I@é@ﬁl@ﬂy 18] gf[%rr@,qi tQ pechsy rﬁ}ey\fa%enzed

prodw[stkfg'rIJO %}'ﬂg?n%f‘?%ﬁﬂgﬂ eg’?e?%g/ 3 @{Joé@gfs &H’Iged' 1%1tlolnn$vﬁlch "cleans"

the va?@fstt() eiel?l‘rirlghl% & Addngth&fpaniasilge matter thélie f(cml atloswing thetresmfitant
chanber via feed-stock outlet. A typical

gases Kreinfte bg arfelyigleonsed to this afgiosrlsgei n U. S. pat ent

Pyrolytic waste treatment systems generally includes a thermal chamber, an feed-
stock inlet, and a feed-stock outlet. Known pyrolytic treatment systems typically have at
least one single-blade knife gate valve, disposed near the entry point and/or the exiting point
of the thermal chamber. These single-blade knife gate valve are provided to keep air out of
the pyrolytic chamber, control the passage of waste material into the thermal chamber via
feed-stock inlet, and to control the exiting of waste material (or char) oﬁt of the thermal
chamber via feed-stock outlet. A typical knife gate valve is disclosed in U.S. patent

5,295,661, herein incorporated by reference in its entirety.
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5,295,661, herein incorporated by reference in its
entirety. However, these single-blade knife gate val ves
woave/iseser al di sadvantages. For exanple, as tRETRISHEEE46817
kni fe bl ade closes by sliding the blade towards a
receiving end (the seat) of the valve assenbly, waste
TR bR khdss sinbleeBlhdd kR gand valtdschave seuevalldgsadmiltageSt Far

bl
examplcog;tqtﬁﬁ agéggkg\;ﬁgﬁlqgsggzﬁ)%gg g)t/-, Islgilné h}%ﬁ)nyggqgggrd’s '&?Fuclzqu?mﬁ ggd (the
seat) Ofgtgﬁ %/ftlxg g&gmtb twas{e rﬁé’t‘éﬁal\{? @rb aﬁﬂﬁ’ecpiﬁﬁaethe irbcet¢ihg end of the

monareu asl's. I's typical to
blade. @v@ﬁﬁﬁ@ Iﬁbﬂ)ﬁaﬂthiacl%amgg E—I]eqm&.*.d toa;bniemtecprepeiaqpemﬁl@n@ﬁ gugh valves.

And it haschs doisd ettt Dby D RBB PR LGP R L ORET JasEbar basis
It is typﬁgal %o ME%&?@EmB%lacg% gﬁlglﬁg Rkl Bt Etof Bankid @leat te jematiRgBAlL of these

does not retrieve conpletely
cause undegrabhewasid verebmursésrig timesmdilalgpra porti on of the bl ade

exposed in the jin ior lu of t.
N A ok ke o
knife b?afdetﬂ'ih% Y& Y& ri:tﬁe{f@ fgl@ie@}nﬁﬁ@m@ vaive d@nang,asaagg a@brtion of the
te materia hese di sadvant ages, pyrol, t|c

blade eﬁ{pssedrm theyipteciat lqmews@ the n@t&@é@%"ﬂ%ﬁ@ ¥Sén QEPEGI%HW - This
ecause

th
ncomgStonnt LRy < B S EeP SRR by
thH&bite ?rﬁ:@é H§§d\}aﬁ’éa‘ge§ Wcﬁ?t@d syefenss typicalty use surygie-bhﬂdb knife gate
perceived to be relatively strong to wthstand the

valves \hecagm thefsingls blederdeségn wé|gea¢raléﬂép¢r9ﬂa%§9ehﬁvﬁ a sHoug, TuggRd
t
constrlé:'tyogs lAtoglég gﬁgaﬁlsnl%agggcgw& ﬂltcg tl?e gﬁdt\’ ﬁ'oll Qiﬁ&élggpe\f\%eweg to be

relauva@%troﬁ@ap&ltﬁﬁatd Y WSt gf ﬁlaki‘ﬂ tederial Kiredtly dgat fits tAlso, ihe blade-
tting board. Moreover, since d sasse

to- seatamsegﬁmeylt 1@@?@%}% Predde Pfé%ﬁtwﬁﬁ g@“&?ﬁ@% njjieh ke the
waya B@erft a?sgﬂlg S’s SEl el ass gﬁﬁ?ﬁ Hgﬁnv% tgtcnﬁgls% f%\gﬁfg Iglgiéér?m B, since
disasséIB619Q6d assdmibey ﬁtraiuifed th akabeejammiagaginglb biade s/alyiops are ‘
adVamlfaggi‘géggﬁ@Eg {t%aétfé"g"é\qr@?svté’ﬁg t%‘%%%@& fs% et W}j t control

ha 108%3‘15 L) a L d"%glene?%ﬁ?g% BRbeth gn%\faélgglﬁ?i v Bhptoved

pyroly*tlﬁ ‘e(z@@tel tmtm&ttssastﬁhowtldﬁedmohk anlet qutrolmmi fgpd-stopk otlet control

waste treatnent system f.
that isagpiT UK FIBHELTSHTAT P Erelefivety S P AESMAT iyt of the prosent

1nventjga{} is % Iro%ﬂfsesu!:ﬁ] ath Hﬁ#ﬂov@d‘ﬁ%ﬁ&ﬂé wkte thdaghemrsgstemher e a

|on or use atermin a reference, which |s
|ncorporated by reference herein is inconsistent
c it refergnobd pethnts dpipllinatiane and iterauies L& RPPPEIA rein by

rofereqai(Bir SHeWd CHLPiE: o CpfiSh BF B8R ARRCHRAFL Roforence,
Whlchrlgﬁrfcﬁﬁ:fb‘fﬁe@l?? SefBRhcaRbiv is Pleonadtynt@f cdiear v tetdefinition of that

term provided herein, the definition of that term provided herein applies and the definition of

that term in the reference does not apply.

Summary of The Invention

The present invention is directed to apparatus, systems and methods for treating waste

material. The apparatus comprising a thermal reactor having a thermal chamber disposed
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The present invention is directed to apparatus,
systens and nethods for treating waste material. The
wappEriasiss conpri sing a thermal reactor havi ngPaT/US2005/046817
t hermal chanber di sposedwithin the thermal reactor, a
feed-stock inlet coupled to the thermal reactor for
within {hﬁﬁﬁérﬁﬁl Vasiop, medEloak inléticoupleé té thertharinat teantoe fordbeding waste
t

ermal reactor, a heater for heati gthfgflh r na| 1
materiaf brtoritiesy thermped chambes o thefhernia irgastejat Eeaé%ﬂ b ??g%‘gﬁlil%%’ana
chambrp i S PRPRILLHR 18y EEpe Rl LR PASRATE: MOMiRhe te

passag@ﬁlﬁ? batHeSyasmbgriaiaromgh yn dittfier pate piths appdratvs.es
contenpl at ed, the apparatus can have a first knife

gate valve haying a first. bl ade a second

iAmeng the apanyshte qw@%ﬁ{twam%ﬁlgpfﬁgﬁdﬁ fhebﬁPB%ré‘t‘1%s°%§%aVé 4 first

i ! i B8eanCARRBhEb Rl TRYE ABthpYaHteapiand that the

knife g%\é’gﬂ%oﬁr:atva tgﬁs?llﬁag(ﬁ%n second bl ade. Further, it is |
first bl&derit @ mpvabisld khifablabecapalile of tioaing tawardsisad swke santpeiayish the

coocger ates with each other to sever a portion of waste
secondjladsy j al passi ng through the interior space of the

appar atus. Contenpl at ed apparatus can have an actuat or

£ 1 Cottbiplatddsthattha diest bidderned thd seeomilhlade avopemites with
riven by at |east one of electric force,. hydrauli

C
each other oesevemmpqrtion afiwaste fsiasial passingthroueh &y inteion spASR O the
the first and second bl ades each has a | ongitudi nal
apparalilsi s a upper side, a |ower side, a blade side, and a
bl ade edge. The bl ade edge and the |ongitudinal axis .
| SordeRp Rl phadiis @as haveirgetatoraoupled te thst firet bladem hgren the
degrees hi still further, E&r!ef rred. eabodi ment s, thee o
actuatdylis devetpeatdeast opeol derdiic fRIpH yduaRjis fqree, gnd ppeumatic toree.
degree angle. Contenpl ated apparatus has a first bl ade
t . i . d%1ddBec xRN d 18 gtddinal axis, a
sugtit{e{eﬁfgﬁg}q’%gh%’c?%{es b ggﬁ%?&?%&gﬁfi rst bl ade nakeggtd o
upper Sidatslotvenside,ahlade sidd, lané a péadeiedge. oFhe bladeertps anddee lopgitudinal

the second bl ade, so as to substanti.al | :
axis iasisaARp GV ese Sha el naiier Pat Op g8kl ARl tifier proforred
I i t afiahlsds AROLNes degst englb.at ed
embm%%%ﬁ%ﬁﬁ?g?@g%&%?&Pﬁgggﬁggéélpro&?des mherggg first
bl ade i s capabl e of noving towards a_ second .bl ade

uch
t Gattetiptatédoapprratisds effirsirlade thaltis BRIl HRVENE BHY 2 the second

W th a portion of.th ' I he
e Yol B2 A B BRBE e By BB o
edge siAMSIARY sceUREbRAL,Is8lak Yo Rlbterkiizity bloek firgmagec way osthd Waste

waste material passing through the interior space of
materinhpasaipgdnratigls thelinteppednace etthe 38pAPMENt s, the bl ade

edge of the first blade is a ridge created where | ower

siyde. and edae S 26 b twheld fikst bhage is

R L A

capable of moving towards a second blade such that the lower side of the first blade makes

contact with a portion of the upper side of the second blade to decrease a cross sectional area
of the passage way, thereby substantially blocking the passage way of the waste material

passing through the interior space of the apparatus.

In preferred embodiments, the blade edge of the first blade is a ridge created where
lower side and edge side of the first blade meet. In further contemplated apparatus, the lower
side and edge side of the first blade meet at a 45 degree angle.
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si de and edge side of the first blade neet at a 45

degree angle. Optionally, the apparatus has a second
wenide7sgoe val ve operatively di sposed betweenPCHS2005/046817

first knife gate valve and the pyrolytic chanber. The

second knife gate valve has third and fourth bl ades

t()‘p:ﬁrongw ehshar@nRisatsecodtitnifeaate wiiveoperaivelsdispased between

h
RILONG 2 NS IR e
and fo%h[nﬁ% t]hagfméig LA %c%?%ﬁté’ A %adlf?ﬂ{@{ th PLrittQR&pAseaEe of the waste

apparatus I's contenplated. At |east one
materia3 #gBuMaiheentedor facelobthe apphratns.t he i nlet section. At
| east one ot her such valve can al so be disposed in the

roedigieen Pemsstonts ot AtPagap eovs 86 wlifl hv@RliS fosgtions
within E}Fb a%ggraﬁ?qg &ﬁ%?laterdl el 184466nd fieh vhlie chh b8 thspﬁdad&ﬁ tlonidlet

these two val ves are novably
sectiondi Atrlesst dneothiar suchryalvietcan plsp be dispasesfintreoytiss @F‘%‘PBC or

let, F h th
R Bl B U 48 018 g et
stock 1916@%&5 i tﬁ@ﬁfs@ aﬁ‘@cf)ﬁllblbﬂesvcﬁ" euéls o fthesenmvakiiwes disposady
n an interior lunmen of the feed-stock o %
d1spos¢d1wsthmcamf1n@ulpatm1@ﬁm Oftth@afeﬁd‘rs@Pk anlgt- SBEBsH aﬁhﬁfﬁg émgg}“ét knife
gate v %\éggﬁg %ﬁ?@&%{ ﬁ et)ﬁpﬁ" St Jt(#c%t %u?lﬁ%ﬁfchrfﬂatgﬁ V\%‘g&éseofrfﬁﬁ@ h@fourth

erna rein the

valves ahd fdvang dfspudddhvikinh be igada makwy of theveds- ytocleeltttat dn this
-exiting of waste nater.ial fromthe t her mal.

configation, (b fiest Ang sesprdssifs Ee VEINE OBFAHBY M cpffane of Wite
fee -st o 0 u t
it 50 0 B0 A LBEARSh ne FoRThusEReci v
movab‘l@fe@trﬁ:@ BRitiAp of Wa@tﬁhﬁdﬁﬁw‘l dlokxothve tigerniet elidngtr ded Emifpmiaing of gas
preferred enbodi nents of the invention, along with
mtothﬁlqbalab@(fmmﬁ;ﬁ iged-gfoskPHEL i n which |ike nuneral s
represent |ike conmponents. Brief Description of The

%%&%bﬁéa@s featlrSs, %sﬁéc%eanﬁ' BYarhed off iicSiressRb B eMEH wilf become

I c’waste treatnent syst em havi ng dual_ gate
more dﬁplafeﬁt ﬂainvths fcﬂlmmngl detgﬂecbd@mmmezftpr@ﬁerrﬁ émbﬂdxwt%f the

subj ect mat [ isS ato e
vt e i By WPt B B LR E B gl e
compocHen I g. 1. Fi g. 3is a per SpeCt ive V| ew from a
oxi mal end of the pyrolytic waste treatment system

' haV| p_g.dual gate knife valves of Fig. 1. Fig. 4 is a
Brief Degcrintion off The Pragwingenbodi nent of a dual knife gate

val ve according to an aspect of the inventive subject
matt er-.

Fig. 1 is a side view of a first embodiment of a pyrolytic waste treatment system
having dual gate knife valves according to an aspect of the inventive subject matter.

Fig. 2 is a top view of the pyrolytic waste treatment system having dual gate knife
valves of Fig. 1.

Fig. 3 is a perspective view from a proximal end of the pyrolytic waste treatment
system having dual gate knife valves of Fig. 1.

Fig. 4 is a top view of a first embodiment of a dual knife gate valve according to an
aspect of the inventive subject matter.

Fig. 5 is a bottom view of the valve of Fig. 4, in an open position.
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Fig. 5 is a bottomview of the valve of Fig. 4, in an
open position.Fig. 6 is a side view of the valve of
weizgn7/04338per ati vel y coupled to a feed-stock i nPer/uskiogo46817

7 is atop viewof first and second bl ades of a first

enbodi nent of the invention. Fig. 8 is a side view of

FE% 6k adrie vidw GF the valveRif§ig. & dpsrativsiychouplediio effoed-gipglsiplet.

enbodi ment of the bl ades according to an aspect of the

Y €11 b6 GieRi TGHrstERisedondfbilgles dPa ifisst @mbodanant efithsfingention.

second enbodi ment of the bl ades according to an aspect

G 1818 alsTHERAbW Ve tHEHIdRE bf PRl Ver . Detail ed Description

The invention and its various enbodi nents can now be

3-*? LoBE JUnelasist 0Pd fhy etibolinight bottetades ht aailing talet aspeetbf the
inventide Q&RB%EQLOT the preferred enbodi nents, which are

presented as illustrated exanples of the invention

9oL 11330 3 sucRy B A6Bnd LinbbinRAPOPHSaddddaosdiagd duh@pect of

. I nvention as I ne y the clainms may be broader
the invg QﬁsPﬁECVWWﬁgtrated embodi nent s describeé bel ow. Many

.alteratipons and nodifications may be nade by thos
M@&wﬁv&%ﬁ nary skidl | in the art wthout de>|c/)arti ng
fromthe spirit and scope.of the invention. Th f .
 Thaingantion a0 ier LGS RIPGITEHE o 4TE T AP BB mine
s _hee f : i i
to the {éﬁaw?%c{ktflﬁﬁﬁsdﬁg{] ofl '?)lfYtbef e}ﬂéfeﬁ@@ eRBbPRERSEs, Gfhidxadpletented as

_ : I"d not taken as limting the
illustraitdiVedatiplss o shedieb et definedin the claiws. Ahisekarersly upderstood that the

_ exampl e, notw thstandi ng.the fact .th focors
im0 B e PR e 50 o M B BB e
below t nmust be expressly understood that the invention

|_ncI udes ot her conbi nations of fewer, nore or
diviafug alberttiersems muadifiodtions may dcdnaste| ydheseavag-prdipary skill in the

when not .initial clainmed | i nati
T
underét(gbgieﬁ{a't Qhe afchtiatcd WAPbAHRNE Kido BiereRets fatte onty Fer the purposes of

understood not only in the sense of their co I .
exampiehicibdt irshouldgol botaken 6o finciuRe ByveHeR28 AogRd Y fedhllowing

. inthis ecification I j -

i, g bSOl BT Py B Schon o bl
in a chidls cbinbaRiish eABRist Gerxbrssindadatstwod that thhdneaivexnclodes other

this specification as including nore than o neani n
combinatiéomsiof seweremiore er ¢iffsron gﬂﬁg}pntlgewﬁgéé\;esihaaaseg@wagp r%ergwhen not
. ....generic.to all i bl. e nmeani ngs supported by th
lmtlalg'ﬁ%%}npﬁ&%Flfc%ncoggn?%{)?g%'he word itsel ]pp The de%/i ni Si ons

offhé hgorderiied o eiemspadificatfont toe destribewiheginyations and its various

therefore include not X : ‘ .
embodiments are to be understood not only in the sense of their commonly defined meanings,

but to include by special definition in this specification structure, material or acts beyond the
scope of the commonly defined meanings. Thus if an element can be understood in the
context of this specification as including more than one meaning, then its use in a claim must
be understood as being generic to all possible meanings supported by the specification and by
the word itself.

The definitions of the words or elements of the following claims therefore include not
only the combinétion of elements which are literally set forth, but all equivalent structure,
material or acts for performing substantially the same function in substantially the same way

to obtain substantially the same result. In this sense it is therefore contemplated that an
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only the conbination of elenents which are literally
set forth, but all equivalent structure, material or
weaabe/ oo per f or mi ng substantially the sane fuRCTiUSZ05/46817
substantially the same way to obtain substantially the
same result. In this sense it is therefore
equivaeBDEIRhELE G thdor A6 blewRhRthay bbatatle Bdri any cie dfithe e]tements in
nore el ements may be made for any on the el ements
the claims bﬂgw@rghntga sj@g]@\,@lgﬁentﬁg@y he §1pb§gp,ge(g?cgﬁgﬁtorﬂﬁ9re ements in a
sti,tuted f .0 r I
caim. tAReT e B iR ot FTRER ih Dl c@inBlnations and even
initiall§ %[eliﬁbdﬂ a§ el Iiltaltsltsrb‘é e&pﬁbsﬂyemdeﬂstobdahdttwrxel a@imest elsments from a

such, it is to be expressly, understo hat. one
claimerhspaibislain® AL T SOB} GASes b %&eé gﬁﬁ’fﬂ ‘iﬁﬁ HlipS A0 St claimed

combititie o%%n%en ondo BsamR RAkiLhQsh &Nfsitbaibinagon.
i |nat|onrra |recte to a
ISIhhﬂjgt‘@tlﬁllathaingesJfroltatheactlamredos‘ub;ecs wimtterias vigwasinby a person with
nsubstanti a f
i T b RSRIES 1 BT TR S5b P o

equlva%%ng\gﬂfﬁﬂ tH& shgf er Vélél‘ﬁﬂi ﬂ@ﬁf&épb@ﬁ&hé/ sERfteRk ab®dor later
el ng equiv the scope of the clains
knownHoesrefwitle prditmri (sknﬂ;l muhs nrttam dcﬁns:drto\beomﬂmattber smm theydefined

i one with ordinary skill in the art are defined to be
clemerfpt hin the scope of the defined el enents. The clains

o bl E?Hﬁs b tlﬁﬁs wh e nstifemoll Qo iinethde huh &t spesifically illustrated and
specitically illustrated and described above, what

descrilscarabepe, uelhdt ys aqmewtaalém cqulwﬁent waat a8 b@mhvmylgiywubsmuted and also

substjtut ed and
what SSRBHIY HeSmaBacfe Bet iR ja IR ifpior Fho ROt ol Paa

OeRe tlf%tdePJ"le§ Abscriptibh. s&%ﬂhvbblﬁwclﬁmﬁﬁ@dctmﬂ widht the tpygended
appended draw ngs is intended as a _description of

drawingses amridgd ps @ flescription abbgipresrty prefartrd SFRASHETY ﬁogﬁﬁilﬂ Ivention
ended t [ t.
and is pietinded PR TR I e M e s hvofta g e
constriét8d B slieRt Tl@dﬂ&@lﬁ;ﬁlcfrmdsffoﬁh e¢hd ﬁnncmcmsrmd a]mjsdlhalce of steps for
sequence of steps for canstructing. t nl% gt
constriigtingrand@perahing &rﬂﬂ@t‘@m@ﬁ cpRecHen pi GE? ﬁﬁ‘@ %e‘ll bodiments. It is
It
to be gﬁ%@g ?g(%‘%e‘(/ L tleﬂ?]tfch 5 nc | Poér@ B abdr? E%nggégﬁlp I[)g a{é&ﬁ‘x‘iplisﬁ@d by
d1fferéﬁ|t Eﬁl@b@l{iﬁen?mﬂdhﬂgjﬁhﬁ of tﬂlatln\teh’&om pliso irtterals to hlecqmnﬂem ion
al so intends to enco The i tor
B bveniom hvarliasgvaisy gt By RFRS é%ﬁn sak?féaal}é\iwg%g@al blades in a
Y
pyrotf 3 AR BBl Sl 8 LI 1BV RLOY il
knife Eﬂa&@|1§admnfagechisad ecducimgably aerdageanevd wastethatsriagjantaed in the

need to renove waste material jamed in the seat of
seat okkifesgiaveveal ve. As used herein, the term “pyrolytic

SRR D, RIS R gl D e
chamisdr]" "teakion tlmnitiee" @hd ﬁﬂhennal chamber." These terms all refer to the chamber
where pyrolysis of waste material takes place.

FIG. 1 generally depicts the basic structure of a pyrolytic waste treatment system in
accordance with the present invention. The pyrolytic waste treatment system 100 comprises
of a pyrolytic chamber (or reaction chamber) 110, a feed-stock inlet 120, a feed-stock outlet
130, a heating source, and a plurality of dual gate knife valves 160A-D. The pyrolytic

chamber receives waste material and subjects the waste material to heat, and sufficiently
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where pyrolysis of waste material takes place. FIG 1
generally depicts the basic structure of a pyrolytic
woasi7@7saseat nent system i n accordance w th t hePpTAS205/046817
invention. The pyrolytic waste treatnment system 100
conprises of a pyrolytic chanber (or reaction chan‘oer?
limits éa%@»res@néeﬁl@idh@ tiekber Bhaht thdtAle nantdriab th tht chambertis substa@dially

heati ng source, and I I f d
byroliaedl 13 PRGBIYSF IFHEA BT cs CAUBEFS PUBEPLe AR BT

presen eéﬁas%t yoj ects the waste material to heat, and
g Ci en mts gas presence in the chanber such

tm&t)lytlb ehzlimbc&rlllﬁlcoupie$ tocthe feedistocki inles LB taad r¢cgiviey waste

B B e P b 3 S i
figure ? s E@?}%@(ﬁfa i IsRck st ght GAaTERe 1221 Iikeaiddicanlet 020 ko has a feed-

et 120,” and recei ves waste nateri al
stock sa\ght e¥indéw 22 pagwmdtdmrthq gide availoy thpimbtnglosfing Wélbﬂlty to the

e LSRS LS T2y S0 6300, L0 D
passag% 29 W%Et%(ini’c@ﬁaﬁhlfoﬁgﬁj thetfesdKstotigilet 20 d O 1I112£rath@131ntﬁg0fﬁsn feed-

the side wal of the inlet, allown%V|S|b|I|t
stock sugtﬁ wméqndes msxtm@d framgdistaly: Rdipeaméto amirboys dugl; %&&W%ﬁ@m

o L8, RO g RS GRg08kicn ot
gate khilid ¥ éAdA il lfGOBU r@thds lob aRas hacksstaiémplated dur haying such

t d di |
sight w%ﬁfulm,' sshwshzgoBe ﬁgﬁ&%m&%&%&@%@ﬁ%ﬁ%@%@ 51508 rad 3h0e.
t
s, PSRRI B s e e
v1s1b11£t9'ﬂ$ﬁfé’ﬁhﬂ&@@lfhfthelsysjﬁaémlmlg such sight w ndow such as
havi n w ndow t
aRwrobgohampe | Walse coawpf%?o@&f%gfp it of B hngs e
waste frﬁge%alf'%v occ‘éégghtl}ﬁl ﬂ{% g%nﬁ& ﬂfe%ds?eem)iﬂeﬁhp bt fdell-stdRk, passes

I NSl rolytic chanber 110
on thrédghothe Gsedl sesckt amtlehE3(F: éﬁmmmmaml etenti@lly passas theugh feed-

stock g3 At e Aidetestoil otieh s Bafprn pRRAD (GRY SRS char
The S};sperng’ {'i 11( i &fg g 58 ﬁ et OkdinBls ahPOr gaﬁ'[tega\é%h&aféﬂtlﬁ tieadhamber

even rough feed Sstock outlet 130 and
110 tocnﬂoymmz&e(aﬂemumek) \mlnﬂrb&te gakighighed bott om openi ng (not

f?{%ﬁ% g}%g{ H{/t?’ﬁ?@% t%@ggg%cb%ﬁgzﬁ gu&:ﬁp;[-%gtngéso%ce as
1llustr%1%9 i ggﬁ% 1@%&% cdffdsB bR Ui Rl foW BAE cbBugidg bléwer 142, and

tic chanmber 110 thernally couples to a
naturaﬂl gaﬂ burgelsmamﬁcdd l%a'lfhlla gossémmt@%a wical peshealipg goyrpe for pyrolytic

e ot BRONED T D9 Bl PR A compugion i
mamf%lslfl Sto;thalhgi SRnat gatslﬁlﬁﬁer dnYBIC R4 @apetaaatwitigoduree té produce
heat needed to the pyrolysis process.

As those of ordinary skill in the art will recognize, the heating source described may
readily be modified by other known heating mechanisms as dictated by the aesthetic or
functional needs of particular applications.

Pyrolytic treatment system 100 has a hydraulic drive 150 that couples to a shaft (not
shown) positioned inside of the pyrolytic chamber 110. The drive 150 mechanically engages

the shaft and rotates the shaft to manipulate waste materials in the pyrolytic chamber. There
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treatment systens. Conbustion blower 142 facilitates

i ntake of air through conbustion air manifold 140. And
waavarroasssgas burner mani fol d 144 cooperat es W POT@EAE005/046817

burner to produce heat needed to the pyrolysis

process. As those of ordinary skill in the art wl]

are mah PRAGM Hoes drldeonfigiratignsefithe suctishaft ibthe antpyne gdlled i theart
nodi fied by ot her known heati ng nmechani i ct
N

would bmnpmtebse@m@vm;th@rcomﬁ%bﬂlkyrpﬁ Rt b‘?Vegﬁ?’% s @Vﬁmwn such
shafts. ﬁl{}ﬁf{hgﬁﬁ&r’eo Tye L 1 We! dfiveh Sgta}‘f@rﬁﬁtlws%ﬁﬂ'é‘s %@90‘@/@15 fék example,

That €0 es to a shaft” (not
drive ISb@meeﬂﬂﬁéﬂebl@ct’tﬁdallynsrﬂmgmﬁtwh]ﬂlﬁ pyrol yti ¢ chanmber 110.

The d 150 h
istad el S SSRAPLO BN R PATDEE ST o DAL B KIS Tlveg0A. B
are d1s€c¥§e? lué r%]iatﬂp € am &aang %ﬁ&l BN lgd%@%\’goﬁioﬁ@ﬁ tlanglaste material

I1onNs O e such shaft in e art one
passes $1kbhg}evh1v¢s Ta0e, amefm@@m@«vm&wll%w@ ﬁh@@n thiggure 1, dual

I AT N T
valves q%bgr E‘?%Stxl\i@cs }?Qéé‘ég@@f @gsté’fﬁ\é&hal ﬂ]ﬁfugﬂ)ﬁwﬁﬂa 120r IAsemllHﬁ:

ven electrically, or netically.
descnlfedun nouaetgis Iatecndifab gate |kmefe valaml %M@hmtwm@wable blades

that cof s A rect e oo ARG S O PR gt R PR he bitPblades
can m&%tlﬁr Rﬁésnﬁ’@&?%oh@ PR tNEpasesze WA, Ofididmailoy enedridderdangpe

anmber . shown in figure 1, dual gate knife
movabl@Whﬂs theaalgr binderaf thaysnsieahl Yo cHBISHSEENaNock i nl et 120

p éﬁa&ga%’?v}’%@{@ Gl os%éjfn e %]hg ﬁleﬁﬁe?l %Gtﬂ@‘m[t&d'eﬁ%ﬁtb GitRre waste

P4l rou ein
matenm tlriveﬁewf@lﬁﬁ Gl }bﬁﬁlytlﬁ witearedghait Isystbmtlét) to dffedtuggatlee pyrolysis

e val 160A- h_ha
process aofolhe eavoak IR A EHb ooy SLoGR IS E HOAFY ST LB RS
genera@ﬁfslg%%qﬁlg}%ay tc;halpe B0%iaf 1? eﬁle ms&%e o RMSte intat QPR OThB éhterior

open sage way.  Optionally, one
space 1l Adbeconsideled aﬂﬁﬂl&b] Pas&hgd way foe tiot Wmte blatatial also inpdudes frgerior

space WA @YY ER Qténf’hte?tl o1 Pt RS GO PO s dest
mate \Nﬁfysfpm n% httﬁ %%{eﬁ obesdal éﬂoéﬂlﬁle@ﬂ@'tﬂéﬂ ﬁt&ﬂi@tlﬁtenor space of

a to effectuate t
pyrolyRic@BesBer 1B®1; ﬁlehhﬁvélemlami uhmugilnh@tunm@fé%@fepéé@ckpaﬂkt 130.

" Boep s s kg ABR e MO0 A1 i rspo SFREGBRYY of substayially
restnc%?tﬂﬁeﬂgaga%; o?lvvasfgnﬁatéﬁél%&'c%hlpwél?%r partialls @lo@ﬁig&hdeﬁleel The

ssage way f he waste naterial also

dual glafdﬂhwfée&NeriI@Al -Drcas paoperafediané Cp@ﬂ@leﬂtm@mﬂ’q@%eﬁs disgussed

In a typl
i b F P PSS SR PRt o e
pyrol;ktﬁ' cﬁ]b %8101 10t @&ﬁrdlﬁh@tﬂeﬁﬁsda@é s 6f wapasaiafal frowtlythe system 100,
then travels to and through the | unen
pre-tréat evafsteenlatsmddiy seuering therpanto appropriate length and sections, ang process
pyrolyzed waste material by severing them in the lumen of feed-stock outlet 130.

In operation, it is preferred that dual gate knife vales 160A and 160B do not open at
the same time. Waste material is first introduced into the system 100 via a top opening of the
feed-stock inlet 120. Valve 160A opens while valve 160B remains closed, allowing waste
material to enter into the lumen space between valves 160A and 160B. Valve 160A then

closes, shearing waste material caught across the opening of valve 160A. When valve 160A
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Each dual gate knife valve 160A-D is independently

capabl e of substantially restricting the passage of
woasi7@7saberi al by conpletely or partially cl oBCH@Stive/046817

val ve. The dual gate knife valve 160A-D can be

operated and controlled individually. As di scussed

is clos&BNhiven 608 Up&ds, SIMSwiak whil m@atial i e lﬁrrwalspa:ellﬁaﬁ#edﬁ valves
|ncueI|mt|n the presence of gas in the to

160A apidali$Brto 1@06 f@ﬁdrﬁwﬂ‘dﬁl inlet oh 29 ped AP aEC Shiiag % Note that

the feeﬁ%%o&?c 113]161; ]B)ke Ak %g tﬁ%&%ﬁﬂé 59% 18 Bnd Bﬁé‘ilvé'ﬁ%fo% 160B, at any

everl n eminto appropriate | ength and
one tinS& Clt isdatengiated fRC afch deyiga vwonddmisistize theiwtnkeadf gag (and/or air)

e ety R e o e otk ULt A e
the pyv@‘t*%éc % et f grﬂ % SO SJstR 800 Bls dpPSsedanBades Peoduced by

rst 1mtroduced into the system 100
organi¥ trastewhidpinhe nha]gbemf istlheitddesodhatttbe frefarice of gan(and/gr ¢ig) in the

60
pyrolyiia shem P PSS Whans Dol 5 RB IRk ng peubtpdd Gl
preferé{)ﬂé ¥e§§th]cl?qg%, @Qen]iﬁgl% prof@batgy ﬂe@@ﬁaﬁ 3eg) nﬁs@ﬁ&&raﬁl@&ﬁfs itiegh 1%.

teri al caug ht" acr oss he op eni n val ve
Likewis60ikis phbferred giav dud @i laifel @b@s 160@|avé 16@@ Fogi9eqpsn at the same

wast e er the .l u
tme ag dggBRet BB R bt 1 ¢ BerBSiiad y SRARReEL Yfber 11010
closed?s@&l@& al EHtR eﬂd/sw et ShATIREEatd 1alve NOéa&;htdﬁaI t he
feed-stock inlét is kept sealed by the closure o

| Elgﬂte Dise top viewl ofdbe mm)xytlcmw tr@atmawmﬁal FqOa e eeiitstch inlet

120 is Fhovin B c@f%@tgge {;‘@h%sf@ ﬂ)??d RIS i’d{i‘al:go @ﬁ@%&ﬁv 60A is

v1s1b1e11%9kmg&1%§gﬁ aBltyp opdhenLETHE! feedfstcgﬁSn](eamﬂ o]bual gaje kmfe Valve
I ntroduced into the pyrolytic chanber fromout3|q
160B hctﬁedlmpﬁy betowodnal gaje @;plﬁf@ yalye QO@azg@Sls g}eé Qrept gisible ﬁom the top

a I
view 1{1@%1 % S]té)H%l a%e\flﬂn%e%a % { ;Erlg gﬁ'&?ﬁpﬂmhﬁ}é ajgg‘rlfgﬁg?l?g/ $fRahs pipe
135. Dtﬂﬁfg@@kﬂﬁb&rah& 1|668811dshﬂn&cf2§5%1015v dubkgatokailfe valve ie0Gfand is
t he chanber 110, nore prefer %bl y less than 15% even

therefonsmet pistiefiam| the (oG WA ASYS,2 nost preferably | ess

kE 34 El‘{llg'\%\f% 31% @Bly&ég&%ﬁft@aﬁﬁ&ﬁ RBenf® fr8@dtaSproximal end

T valves 0 nNO open at the same tinme
toward@Sthe @5¢d1 ieh@ of fhersystahVi®s. 1606inB.frann thetpreximeb eatbof the syvigm 100,

PRSI S AR BTN S S T

knife ?Arlgéj @O@ Ho%ve@exI RRybéEEY 8 tﬁe@?yr@]é/f@ bidrhervast e

syst ém 100. Feed-stock inlet 120 is shown
s mgm hptovhdwae alll setebokiof thee eontrsadatpd dinaligete) knife g 160 from a

o S e 1% S b A PSR R
bladeé({]'{(f £y B ériﬁtﬂg sarth€5a19 1 66 tloYedBlt®Wsphselcogfih&l tynvdlee frame

160A, and is therefore not visible fromthe to
196, asndemte pachi ofuerdo Subsuinllyjelose ifippisagares of Bogte if%at%rﬁ’éwep figure

es b w of.f- g
4, oo piadend 1R TG0 e ST URY Bt AR EhE Gisciiod PUR, el in
figure/R), ik thRYtaded Mehy'rfate at overlapping surfaces.
Contemplated dual gate knife valve 160 has valve actuators for moving blades 170A,

B fromi an open to closed position, and from a closed to open position. Valve actuator is
shown in figures 4-6 as a pneumatic valve actuator 190. Pneumatic valve actuator 190 adjust

position of the dual gate knife valve 160 by converting air pressure into linear motion.
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therefore not visible fromthe top viewin figure 2

Figure 3 is a view of the pyrolytic waste treatnent
weoeypai7@33800 from a proxi mal end towards the di sCalUSend/ 046817

of the system 100. Looking fromthe proximl- end of

the system 100, feed-stock inlet 120 with dual gate

Typlcam}' fiffeay Blovies déGe& olﬁn&h& cldss ghtkeglodé, sind'yﬂlkagny pirehcmdlangle-style
gate knife val ve 160C, however, |s obscur

valves pythos sliding gprariba conTels T Rpsitonp Sl BEe o et SIS vy
actuatqf &86 &g%gﬁ P{Et&ﬁg} ?&gﬂl&qpos Bat&a E%ﬁg s V2. 1’ftQ> JIa@{P Bem 192

n"a c ti1on. gate knife valve
receivek@Rotas altitbebdilyaidd snd 70éepable dfstidinglm ackeutf tie anteptor body
170B of the sane valve 160 noved into a space confi ned
191 in pyisfen-like Aetipe 196, and mate each other to
f fveasigof et @k itye can
L A o B Bl L ht T
also coRREiS alr/psessuﬂelmtbeomsmnsemoﬂepatchng omthe typooirblade mdgmhéy of the
10, the two bl ades may mate at overl appi ng surfaces.
valve. Cont enpl at ed dual gate knife valve 160 has val ve
@; dlﬁBﬁori @éwé@%‘ﬂl&& H%haﬂﬁg atd BsterByvab@k aquapartutn(90°) or
position, froma closed to open position.
more ﬁdﬁh‘mpelafn alageo rMarw mucamn lm\eﬂmdg"tfpé@m@:“@uﬁé’ alyegalaigtong e known
al ve actuat

190. Pn unmati ¢
in the g&] Qllgphr&g@ at‘:?u(ﬂf’rﬁ)?ret%‘é g}ly gat;m ned @Sﬁé&g%@ges% gg’c %re suitable for
rotary RRJH6EValvad wiieh u@édeﬁﬁllﬂ Eéiné Bipe off lhﬁeartolrbtar}omoﬁwn llnhigeyPlston
I near notion devices open and cl ose gate,

cylindeli axfpraterg ate iitable forrfptiaHgeas agd w@mP@%VWQShTXPIQP% ragy- and-

plmonechj%t(ﬁ? atq_élﬁ nlt:)e[ @leﬁ b chs{fgét%% I}lﬁ%gﬁﬁg@%ﬁ ﬁg%?ﬁ g¥11nder actuator to

rotary %ﬂloﬁoR%l@ﬁhdﬁmfbnSdeb@hm greil@ririb92: in Thears ta lok sugtabhdm adJustmg
192 receives Into the actuator body 191 and is a{jJ &
manuacblty Qﬂera!@d]@ah/% Andrapefer brear AOTSRIUERYY BARP- 1§90t ‘3‘ evice
b on-like action. One of ordinary skill in the art
can %n?%%Ognlze t hat val ve actuator of the type can

abaahs OMeEid 6f slidpipesann 62 istilade atchoy1Hp forattaching blade 170 to

sl1d1n£§p1$121d9|2n &IM@F esagliypgfl adg agﬁl t1:7|0|té¥{5§n§ ﬁ%m 192, such that
shdmgrz ﬁ"ltoh?ﬁ bF %e\éghi‘ﬁ%sste% WIS fnoth§ E‘Iaﬁg 970 R th8B4i8e biredHoRaP 8Fhen

actuation nethods for pneumatic val ve
slidin@6tbthaltoaris a@tﬁﬂe& bp\mlve actubier 49@ to ma@ma@lﬁﬁahéw erdioBy B1ding stem
are used mainly

movessQutiod E,lpeeaoplgf,torr@@é{ r1;1 BB quy%\& V\‘;v‘\iﬁgalrtﬁ/ e§9e6d c‘thﬁs %o%ed to the
actuatEny ch?dRlea LEAISAF 7hifie 198 AL heAPibABN bf {hsa@ingBtedt @wards the valve

er actuators are suitable for both |inear and
framen@fs am motes binded70 ds the Famie dérerjon, cawsiag Bladm] 1) temove into valve

~actu ors be. used ransfe
frame }9p; tlaiorafgq L%’ Wmdﬁﬁ gtrucilg?t alipg rt ouﬁnﬁﬁ%%{}ﬂ%g{ bodaf 191 to the
valve@% @jgd- pi ni on designs are al so knovvn inthe art to
sul t abI e for adjusting
Figure 5 illustrates valve 160 of figure 4, from a bottom view with the valve in an
open position and the blades 170A, B drawn. Here, the passage way (defined by the square-
shaped area surrounded by valve frame 196) is unrestricted and not blocked. In an open
position, no portion of the blade remains in the passage way to restrict movement of waste

material through the valve.
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manual | y-operated valves. To transfer linear nmotion to
rotary notion, a scotch yoke device can be

wonpl7ameasbed. On the distal end of sliding steRCTAR2008/046817
bl ade anchor 194, for attaching blade 170 to sliding
stem 192. Bl ade anchor 194 securely attaches bl ade 170
'F‘Ii)%uzé b Gl rafils QITh 1196 kS BOVAIFBE0 dibpodbdacrond 4 eotiof of feed-stock

Ing stem 192 al so noves_blade 170_in the sa
inlet 128} wahnh@mlvwmclgsadopqsglogt Elere, passage aéwa%ffﬂrelaafﬁg}nﬁm%h the

lumen gf %ﬁf? Lor siogk gﬁotu]EZ% d1sm) feedd ct1 19 k%tdaalgd gh&?%{{faﬁg restidtéd.Ng

t owar ds
tPh8uMadiy/ Pallé adtRatdO690 cvdm ocphonamnu]mue dt}teo fdahﬂeaﬁw&t(mple the
body via actuator frame 193. .Linear

actuatos |19@1 cahaseaver-swaRRIofasHoR BIRE # FoIfRe &E‘QBOIJP §£9er89 gawer source

when arﬁ% dt%fq%geylelf I1st 48 éc?eﬁeA%Br S51t A 90%AH Ha PO trN A dRpd 6Ptrh ] limits
F¥ane 6. Actuator frame 193 provides

to restridt bH G b aGURROE linearau pbtarygmaide Fuchert pugumSic wabve agtnator

|
oo o 8y ot e
allow lggﬁ loh n%}u?o g(tﬁlfm %ﬂ@% 19ca86n. WPaidé aiator B9 Reant dlt%matwely have

the squareshaped area
local pB&itio® ﬁmﬁk&lﬂ)rb yCoratol eystema nﬁth‘bgﬁ):umgtmmlﬁg aotpatpe P Gemn ingpde

inegral RO OB R RL e TR PRt Pt sl dnetie SpREneal
manuaWPe%{ere omﬂ/cﬁ“ AR hdnldr hhth@nwahied fol eueredcbihe hbtustor at ths event of

ate nlfe val ve 160 di sposed across a section of
mamnégeﬂastock inlet 120, with the valve in a closed

o omaRtoel B RRIE Rt 1B i RbR Slglc RiAHOfcciom
which %8% %ﬁé&ﬁ% ’doaelchbété @8 aive ie6he ARRLOBARLE a%ainp&:smdt paing to

optionally include other feat ur es
actuatettenplve, in theeothert Yewre prefgably sspniemaisd dp eqlﬁ%fe valve 190
rotecti.on having a.tor
1mpler§ ggulw:l -ApHng mgehanisyy Wﬁlléﬁ lug%gbﬁl%rsegsgl)r(% x gagu{al&eth@ Q¥R in both
directiBfid uat or 190 can have travel stops or travel I|mts to
restrict or limt the actuator's |inear o

npéstion Sitetiahe asHAIATAOD 6ay BeVEe AR Pl YST T ave
pecifﬁaﬁmbsggl%c OWEC{iIlaﬁbl% ﬁ{ne ¢dBiol §§ﬁ&1%§q& CRBhAEYR) fllsafe position, air

XImty’ sensor "to ['ow position

 supply Praisué fage,fana aratlﬁgftﬁnq)elralmt Aotmatmlatlm inthedimnorequiged to fully

can al ternative y have | ocal ition |nd|cator

close ‘(h@nfa]fvgl Mgl}lgm@ﬁxe@f/o g8 Mﬁ% ecs1 s,45€ SQETON§; '%5]051%na1 inputs.
A ity 8 orl T i B, e RO P i vlve
ot f S o S i i e
signalCAt sglﬁglydztr@,ﬁuwapgeg]étt %Hptfgeg;%e\;beei%doto acﬁﬁvg ﬂfercﬂs@ﬂ&}’ torque or
thrust ouﬂ%‘c Stk 19 ERRMHAE §Murns, and actuator force are other important
specifications for contemplated pneumatic valve actuators that move linear motion valves of
the type disclosed herein. Furthermore, contemplated valve 160 can optionally implement
rotary motion devices with visual indication or electronic display to indicate whether the full
range of motion is a quarter-turn, a nominal 180° or 270° turn, or multiple turns for more than
360°.

Figure 7 shows blades 170A, B in more detail. Blades 170A, B have upper sides 171.
Upper sides 171 are upward facing sides of blades 170A, B, when dual gate knife valve 160
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which uses air pressure to actuate the valve in one

direction and a conpressed spring to actuate the valve
wonodrwesssoher. More preferably, contenpl ated deealr/ugaios/46817

knife valve 190 inplements doubl e-acting nmechani sm

whi ch uses air pressure to actuate the valve in both

is pos1ﬁ|d)ﬂeﬁciahﬂ @B&atlgm foatp Rf%lyﬁé white treathiont sietenal 00. 3@dilahnblades

i ncl ude a nunmber of variables and s eC| t
1704, Bseourssis e Loverin 1 G AP N B oGE Sidag Of YRS 1704,

B, whe déllagga% Em?% ﬁ%l(e/lra g?% }sgﬂors i RUEPhYd ﬁ&e?actfdﬁﬁ_ﬁoﬂ ?ﬁr@f‘yﬁcm’ce treatment

Rottati o time |
systen{mmulred to fully close the val ve. MIIiarrpere

\S{ﬁ%lgaglgﬁoﬁg Ijﬁd%a%{l i}s(:i? gﬁﬁ@iﬁhgln %loag‘l a{@n C@g]%g S gg aléentgp |0§}ter edges
of uppglr s?&’ésci%"? ah 18645 dBs ﬁ@z\eﬁhﬁkaﬁﬂem@yﬂw AsGh¥ @8 figure 7. Although

uators open or close the valve in the event of a
not spélﬁ’ﬁ@lllyﬁmilbaie@ oo fighiee7-1 @sme skillethén thonrtrvould immediatedy pecognize

pl ress r e i S | ressure. nee
that dugdhpayebiB oL e rear yaEP e P s B IR AR L et
parallél‘?xﬁ@ltatil merber of turns, and actuator force are ot her
tant speC|f|cat|ons for contenpl ate neumat j c

v@bmmtamdaﬂ@des 1A At Bregvlehas aelade edee laﬁ ngd @s gidggavhere a

blade @%(gfyg Sn%lﬁfg%g %]é&l it e%}l@l%%]t & 12? éz?s 1nqg{éa%%g§£aﬁg 1Y6A % shown

in ﬁgu!‘é HYord BWRL s1t18q173? @45' iR %@das@bﬂﬁlﬁdi@m(m 0] §hpk&ﬁwlntﬁgure 9).
i cate whether the full range of notion

Contextqlphmdd?ademdge 134 Eﬁ)fﬂrgigd atigoengle thaiereaies? reéq,tWﬁ& stham Hdge to
...turns for. nore
w035 o g, 45 s 3 e 20RO
create&legﬁaj a8drfl 8Rled Whickr forighe lddacidpg1#4. dlé@r axﬁmlpleadeElgure 8, blade
B, when dual gate knife vaIv sitioned
cdge 1240 b ATDArssloe iy s D Tadkad P caysieghyvith upper
i mi | ar
e 110 A . RS B PR 480 8 b mr
preferilﬁl?ﬁgtg%fg }810 gﬂ gld dg%re%faﬂcli h{mstf[&efeadib]{ﬁ ?ﬂ@dageqsoéﬁ d¢gnmd1as been
rol yti
e B e U A R 2 T YL o
other t% gs?rgga%?esmﬁ% Zstugﬁat A rreﬁlq&%%s&fge BPRASte HhAGFal M@;ugh the

ower- si raIIeI axi's 179 as shown in
sygaﬁugmre 7. Al though not speC|f|caIIy i ndi cated on

f 7-10

B8l phde cderl s Sur blereedieor s iR ad g o
blade Sfde Qbﬁgﬁé\l %%’%Vlﬂ'ﬁﬂ%? ai@QWr siieder2qagRSthd édsetdTdlade 170A as shown

paralTel w axis 179. Contenpl ated bl ades 170A, B

in ﬁglﬁa©b1 ohaspper sidedd 1 ege the dqse @éb ade 4708 agshqvayia e 8). 4
%Hf?llf: %gn %Vgea%gqgl\c/lfﬂrgla (ilrecﬁ ion O Ir HYRGh. %gﬁs Tidde edge
174 can be perpendicular to axis 179. Preferably, the blade has an end not orthogonal to its
direction of motion as shown in the figures. Blade edge 174 is preferably formed at a slant in
relation to axis 179. As shown in figure 7, blade edge 174 forms slant angle 181 with axis '
179. Slant angle 181 can be between 40 to 90 degrees, more preferably between 60 to 30
degrees, even more preferably at least 70 degrees, most preferably 75 degrees. 75 degrees
has been found as the optimal angle where blades 170A, B can more efficiently cooperate

with each other to sever waste material and substantially restrict passage of waste material
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in figure 9) or a lower side 172 (as in the case of

bl ade 170B as shown in figure 9). Contenplated bl ade
wedge/1ys0is formed at an angle that creates aPCT/US2005/046817

relatively sharp ridge to facilitate severing/shearing

of waste material. The angle is generally defined as

througﬁ E}fé @atgirﬁwor qatiRdrdy, sﬁdﬂe&ﬁﬁﬂﬂ%parmmsvwmchdé odgesd 78 hihe angle
edge 174. For exanmple, in Fig

fonned117>4e¢ge edBerdE/ 81and blade cdge il idis thy S%% ag 5@&@“&? 3 cdge
e

leadinglgdice G%he bavEled Riadingrodht yarbietvemameBfred angle (atedy E8% of 4fi degrees.

These b@?@&mféiilﬁééfé%p%aéﬁgﬁggé S reraie e Rese can
m@e@{%? b &l néhfé 8eg: %%11%1%& BRGRE Reerd MafBIRY ends of two

stantially restrict passage of
blades\WB6t & oveiley,iaad stliinta:nﬂgﬁyydm s@ g5 todmavECOIniPEmAasEAZe "Pade between

e b s aC e HRE AN TR 85 T AR g
goal of ﬁ%ﬁﬁ%ﬁ'sg eﬁéﬁ% {ite é}ﬁ:%lﬂgrbfttﬁ@v:ﬂ%% sabsthtadle closedt@fesatvopassage of

or a upper side 171 (as in the case of
waste thraulh the 6peraisg shibamaive. Majingean pe dapebipyaripus aaaichiag e

conﬁggqnagggsd L ho% Epagg%t@g}ﬂ% gllggle:fﬁlﬁfl artlt?s 1%18{}}3%(593?}%{1%%%1@(1 ends
where @ia%fe%{c@% ¥tra1éllft3n hlsare/ iR smathiap betdtd endshag el welbbe terved,
iTection of motion as shown in the figures

indentedigenitay fiustomosical, gts! ﬁln@]pﬂﬁ,cﬁ(gp ador Visis tl}enle.'flcgp%gfagﬁ edge can

e 5 o B SR M 0t i v

that ar %V?emkégﬁl\é@%bﬂﬂ&l t@ved, diegfregsed, R € pr ef erably
tween to 80 degrees, even nore pr

| Aasill Pe iltusyrisddn cmt@n withdigyres Szam ﬁ@abl %)/grgtmg blades
170a JFEE h%SRta R’ AL G5 tcﬂﬁ‘m%ﬁf?v HhF, SRR blades 1704,

can nore efficrent COO erate with
B are Eéﬁ:i’te@iohﬁbstb@tuﬂ@\/c&disem theal pateckmiifa Ivahzﬁd 6§uﬂ)i3¢1¢i$1d¢!a1]55/0f blades

RN o T T
dual ggfj g%ﬁ’fe é e 1%&1?3&1'1% ?H%u?éé £598e1€dges 178 and

e sane as slant angle 181. The
endgat 10hﬁh&ﬂ bldéss 159 AJ Bsare iabimated ltmwéastaahaléy elossythe dual gate

i vl 6 et iohy Lo et R SR P il Sl s
172 of é%)ie Phopt OuA ?lg ru?ﬁér s1dé1Pﬁleoftlﬁe\/c%| 129 Al @8 G BenRA dke PRNsibA contact

edges mat1 ng of two blades. Wth respect to
with 16wt si@e m ofiblede BIOR) thd duas gattatkelfc nelvnaffeﬁgyewgrs waste material

mat chi ng ends of two bl ad
RSP RES B O P et e
blade gﬂi@g ¢7941 Q 15138 nbVeb iR |e§éile&her-|—dihﬁ abé @cﬁ@ﬁcéﬁq{asﬁ)fheqmnmmhere
rect ch each other to effectuate mating. The

they rojex) creueﬁmgaim orvgrlaqsregmrt Wwigre thﬁetw@[f@ﬁpﬁgtl%ﬁ blagdes Qverlgr: | s
S L{{;ﬁitlea trl]ltel e% 1ﬁus%r ?edbla(?e f’/%% rﬁdc t7 O%at%so%%m%fr image of each other, it

is important to appreciate that the two cooperating blades 170A, B can be different from each
other in size, configuration, shape, degrees of angle 182, degrees of obtuse angle 183, and
degrees of slant angle 181. The goal is to have movable cooperating blades that can or
cannot physically contact each other to be suitable for severing waste material and to restrict

a passage way of the waste material. For example, it is still possible to achieve such goal by
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20

wast e t hrough the opening of the valve. Mting can be
done by various matching configurations of the two
wohedas3zsi | e figure 9 illustrates nmating of BCTAISYWE/046817
bevel ed ends where bl ade side is straight in a side
view, matching bevel ed ends can very well be curved,
have mhREE 186 ovedp eadh othérustilusianiddaFiguee ¢0, ddidreatiablagde having
far oma top view, the |eading bl ade edge can have
differentosivtci apdrshapecpfghoblade edgfan a strai ght edge as shown in
f reqf { RAlveaal H8&Yabe of suitable
(l?q%g lgtred c? &29 ﬁ&é%ctﬁg\k}g% g %ﬁé%%r r uvgeataed etc. As
materidt td wﬁl@staﬂd diiroaineskal facmm@ﬁnpera:ﬂumgmmstﬁregmdegle@1@@dn a
10, the cooperating blades, 170A, .B. c nma tac
typlcalmyrqiy@a*@ﬁsteﬂﬁ@fﬂ@hp@msewhﬂnms ing fyide; ﬁ’Fael WHGRHC
tr%uﬁ §é&§ﬁ@g1ﬁxla@rﬂa1s fdxﬁseeﬁﬁdag glass
pdym?ftc‘fa gg%lél% %l O bl fg%le sides 175 of bl ades
and cefbfdnarddiaB, amkell manasrmbte ambisdiions Seetoloilhe bladepais Mo

bl ade si des, 175 abut each other, dual gate knife val ve
preferably mpd el staidess 5 infigures 4 as well. In figure

f?:ﬁa% SanBipliBatisil b UGS date Iaiifestalvd hiakelbyen
lﬁ})g\é\é})t%ﬁlfﬁ ual ab%{rg kni fp?hv% | ve 160, gta pper side 171 of
d1sc1odaaamtesh¢ma/becappasnn howemrotgéhcpﬂe@km«?dﬂly ﬂw arhthploRaRy S8

eGSR O ol

1nvent1¥/% 2ofdeph If‘é?'éin 1’['_(&anvéﬂiﬁfe@u‘§ylectgﬂ£t%r kiherde€ore,dk viet to be restricted
fecti ve y severs waste material and substantia

exceptrmﬂtaspm@fﬂh%ams@qb@almyweqmgﬂ% intgrpEsting|botiythe Spgmﬁcatlon

and thgslnﬁ'gqr,l ggn : 038’11}% ﬁ%tre @glftgg'ggpsag i)gsélﬁ‘le 1ﬁ&§1%?cog1{|%ﬁ%ent

with tH@hext. "BYpie&lar, G Q@fﬁsﬁgoﬁpn@asé ahd bcom;gusmng \Nﬂnenhl llehaterpreted
two cooperating bl ades over | ap. Wiile.the fi

as rofdi g IStalements ICATPONGTN oA APPY ORI ERISH G P3RSt g i5atpe that the
h oth [ HWieth
roferer g st rn P airdes HD ORIy bEp BRI RliEed R ool
other &érﬁ@i{ts |061r§)loﬁa1.ts R Rfepy tlfaamreomt exiresly reMguc@és WBlﬁergﬂgﬁ e
182, cfe rees of obtuse a (f*l s of sl Line of
specnﬁ@;h@cpneclg]gls refm o dgast ene ngJ\e; 1%§piq9| ol @%83@ G gHouR éonsm ing o
Gfetel@agtt from the
A B, §t her 4Nh%’tg t@ﬁ??&{}?%@mg‘tpéﬁ%ﬁlﬁghﬁéﬁgmm erial and
group bt L hﬁN(;torEBplasNagE way of the waste nmaterial. For
exanpl e is still possible to achieve such goal
byhave rratl ng bl ades overlap each other as illustrated
in Figure 10, and each bl ade having different size and
shape of the bl ade edge. Contenpl:ated conmponents to
the dual gate knife valve can be made of suitable
materials to wthstand environnental factors
(tenperature, noisture and chemical) in a typical
pyrol ytic waste treatnment process, such materials
i nclude natural and synthetic polyners, various netals

and netal alloys, naturally occurring material s,
textile fibers, glass
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and ceranmic materials, and all reasonabl e conbi nati ons
thereof. The bl ades are nost preferably nmade of

weoebteaiess steel . Thus, specific enbodi ments ardT/US2005/046817

appl i cations of dual gate knife val ve have been
di scl osed. It should be apparent, however, to those
skilled in the art that gpayMsore nodifications

Whati?aﬁfrxﬁje‘?lsis-t hose al ready descri bed are possible w thout

1.

departing fromthe inventive concepts herein. The

|V S | & fbteribl @i is not to be
&s%&%t#%ﬁggggg{g‘?%the egpi rint?é ofI%t he appended
elthérml chdmtoyer, in interpreting both the

specjfication and the cl.ai | 1

e Pk BetoRoPEe s poRRBLE B SarppELHRRR R ek B et
W th the.cand e mbimdPahdhbe ar, the terns "conprises”
and "conprising" should be Iinterpreted as referring to

el fasElntifs, gatovalvneovpied torthesfesgrstock iletigsubstentipsiyyest cta
manner, indicati t hat t he. t:Stet-
conporf@ftag® V&Y oﬁ%‘p aﬁggya%%a%@é@féﬁﬁﬁ qgrrn%%t% i [ zlglo?:[’ ag?
GRRERLASRL Mést Rnidd has valve iRNides a estbdatening 2 secorst epde.

that are not expressly referenced. Were the
east

i ficati | ai fers, t | f
%%p%%&sﬁﬂémﬁé Vet (gt s awgqv;?&?%fp b}g;degc,apatllnle of
ey A : _
e (i Ito%ﬁg% %lld 5l Litdct m}t{h@sé&ndl BiaQE Bl B8t BSortion of the

y one element fromthe group, not A plus
Nvasté mBtcplalisashing elirough ik Bekiatpaisottha appatatus is spyerad by such
apparatus for treating waste material conprising: a
ta98fa¢hl chanber; a feed-stock inlet operatively
coupled to the thermal chanber to feed the waste

ﬁ%@p@%aﬂs%ﬁ&'ﬂﬁmtfﬁﬂﬁ@f c an #cthdtésdoulsTeidfte tigafiat blade,

coupled to the feed-stock inlet to substantially
reBéreinahe actpatssagkivea Py of leationaas electrs faice drydralis igree: and
an lunen of the inlet; and wherein the first knife
QRREIMARP J¥CP-ncl udes a first blade and a second bl ade.
2. The apparatus of claiml1l, wherein the first bl ade

i Phéa veabb e ldini 4 avikkadene fepatil secafd bladdsregch bawa s gitudinal
an ke contact with the second b] agde such that a
pais,iuppenside, Bdowersside, gdlaseiside, ﬁﬁ%%b]ﬁge £4¥%ugh t he

interior space of the apparatus is severed by such

cantact . 3. Jhe a i & o0iadHEd fers degrees to the
c@ﬂ%?ﬁpffaﬁ&s %fncqglcr:r% ﬁgﬁ)@&g%ﬁ%@é { é@tlﬁe %’i r'st bl ade,
WhakRIdindln&isact uator is driven by at |east one of

el ectric force, hydraulic force, and

The apparatus of claim 4, wherein the first blade is capable of moving towards the
second blade such that the blade side of the first blade makes contact and abuts with a
portion of the blade side of the second blade, so as to substantially block the passage

way of the waste material passing through the interior space of the apparatus.

The apparatus of claim 4, wherein the first blade is capable of moving towards the
secbnd blade such that the lower side of the first blade makes contact with a portion of

the upper side of the second blade to decrease a cross sectional area of the lumen.

The apparatus of claim 7, wherein the lower side of the first blade is angled at 45
degrees to the edge side of the first blade.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

pneumatic force. 4. The apparatus of claim 2, wherein
the first and second bl ades each has a | ongitudi nal

weaxbw/07sgsper side, a | ower side, a bl ade side, Panasan0s/046817

bl ade edge. 5. The apparatus of claim4, wherein the
bl ade edge is angled at 75 degrees to the |ongitudinal

|eSippSratubde cREAZ! dhbidthe Gratilmifé gatsheaie is cotded torthe feed-
bl ade i s cagabl e of noving towards the slgc nd bl ad;tah.
sty ouHat such gha thedfarstandeseegnd hladssiare moppbly dispgead wvithin an

cont.act and .abu | ortion of the blade side of
t! ngléltéjghe& leec‘%ed%?d-\sé{gtcgso 1%’ substantially bl ock the
passage way of the waste material passing through the

| RLOEJIRHc WS Beineh W sk @b@ptising,/. The apparatus of
claim4, wherein the first blade is caﬁf}bl e ﬁ’f I‘I%V.I Pt%h ;
teopwolysic chembesdbaactsivase wasknmelsral adesuPisRis IS gierg: © heal.
the first ad ' i ol i
Upper a§1i%i d;g?flbcfle? g Sg%%acnsgﬂgﬁ%géeemttggcecr eatgié&g‘thgfrtgggﬁatena is

sect i ofdbtadti 88 Bholiftd; indren. 8. The apparatus of claim
7, wherein the lower side of the first blade is @n ied
]a .e%}amber

a fin valeghedng fisst apd seeqpe blades apd dispesediypsireasy §

The appa | Qi lo M dt&ea1 fohésst tHeBSEthe FhRe
val ve éﬁ@@%%%% St%ﬁ#‘ﬂ%@?@é%%tgﬂgck outl et such ét}ﬁtat

t he fib&gbreancringthnchanitetles are novably di sposed
wthin an interior lumen of the feed-stock outlet. 10.

A pyrolytic waste treatnent syst onprksSidng; :
STROPYPIVEC SR PRy a1 O Bt (hE ftiidte mates with
syhj he material to heat, and sufficiently limts
g%?blgcffé%g%ce in the chanber such that the material is
substantially pyrolized; and a first _valve havi .

f Thepyrahdicvestateabheanisystenrnd chiimpds Bheigps e éﬁ?ﬁ tggdetrﬁétes with
chanb(fé auch that .at | east a portion of the waste

nsgceRd Bl Bﬁ%@%eﬁlﬁ’ough the val ve before entering the
chanber. 11. The pyrolytic waste treatnent system of

Clraé BYrbBticoMateieutibe systest oflanel InnhesimiheHirsiendrsdeond blades
bl ade. 12. The pyrolytic waste treatnent system of

cimatenat Dy erlappitgesiface®e first bl ade nates with second
bl ade at their ends. 13. The pyrolytic waste treatnent

E@% §gnrog§&%c%fsité%é%ﬁe%ﬁﬁfbft@ﬁn{ 17 fkthenebnsR&dita second valve

e at ov ng surfaces. . _
having third and forth mating blades, wherein the second valve is operatively

disposed between the first valve and the chamber.

The pyrolytic waste treatment system of claim 11, wherein the first blade has a

beveled leading edge.

The pyrolytic waste treatment system of claim 15, wherein the beveled leading edge is

angled at between 40 degrees and 80 degrees.

The pyrolytic waste treatment system of claim 12, wherein first and second blades

have mating beveled edges

The pyrolytic waste treatment system of claim 10, wherein the first blade is moveable

and the second blade is stationary.
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19.

20.

21.

22.

14. The pyrolytic waste treatnent systemof claim 12
further conprising a second val ve having third and

woéaond7hv7saoi ng bl ades, wherein the second val vePC$/US2005/046817

operatively disposed between the first valve and the
chanber. 15. The pyrolytic waste treatnent system of

et firdidic WaSE Behinidhe sfstérs bf blaisl €0 haleraintraviebthe first and

| eadi'ng” edge. 16. The pyrolytjc waste treatnment system
ckcariddilades Bre mperablainapposay drediongadi ng edge i s
angl ed at between 40 degrees and 80 degrees. 17. The

r ol yii f ' e @a8an end
PG YESG T el F i DY Bl O B g By e B
Tdrehoppiaty its dirvaphefniemnnent system of cl ai m 10,
wherein the first blade is noveable and the second

bl ade is stationary.19. The tol.yti c waste
STATAPIGH S HeEBITALST 07 BAER 151 VEHETREF Gpot B s an end
%ﬁo‘f%ﬁﬂo%{rﬁgﬁﬁit@dﬁecﬂeﬂ%ﬁﬂﬂoﬁoﬁ.n opposi ng directions. 20.
e pyrolytic waste treatnent system of claim 10,
wherein the first blade has an_end orthogonal to its
dThesmsrokytic efastedtaatment Bysteros clejn dily Whereipadiskblade hsAnrgnd
system of claim.1 her ei n e first blade has an end
n%@‘?ﬁlraltﬁ‘?ﬁ’ﬁibﬁgl tolltg%irlrtegé;odil ¢ ené?tltkglh of notion. 22. The
pyrolytic waste treatnent systemof claim2l, wherein
first blade has an end angled at least 70 to its
di rection of notion.
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