A LATERAL TRANSFER SYSTEM FI ELD OF THE | NVENTI ON 5Thi s invention pertains
to the field of a lateral transfer systemand in particular, to a |ateral
transfer wp20emobsys use with a gasifier, incinerator or Potrhrohiogm24

t enperature processi ng chanber. BACKGROUND OF THE | NVENTI ON 10 Latera
transfer systenms of high tenperature processing chanbers such as gasifiers,
i ncinerators, or furnaces are exposed to high thermal stresses. Localized

over heati ng of parts of thephatrsal TRANSHE®R SeyBLeM i ncreases corrosion and
di stortion and causes excessive wear of parts of the lateral transfer

system necessitating extensive 15 maintenance of the lateral transfer

system In some systens, ovefpgd) OPIHRYNPENGFURED by exposure of parts of
the lateral transfer systemto the excessive heat and flame enmitted during

t he oxidation of conbustible material during the operatlon Cl ogging of air

i nputs | @adﬂn% R]V&%%Hﬁj%lqdl sl Qe 'ﬁ?l‘&%%%&gmpﬁ‘% eprf l ﬁ%rtﬂ%gp%{)% the

circulation o therefore can resu decrease i n process

ef ficiency. Mknﬂzﬁnﬁﬂdwmﬁmdbru%:wmhdmsuﬁ@edmm@d&makOﬂhehkaﬁenaﬂmnmansfer
systen1c|og% Egun fd %llnputs | eads to an increase in thermal stresses. |If
the air ﬁ he systemis preheated, the thermal stress is also

i ncr eased. Nhlntenance necessitated by lateral transfer system corrosion

and air input clogging n S of operation but
reduces operati onal t|ne%bgggéﬁfhﬂ@égﬂbf%&ﬂﬁﬁ“ﬁfgﬁﬁ%t|on is provided for

t he purpose of maki ng known i nformation believed by the applicant to be of
possible re

o the presen i nvention. . SSI1 0 IS ncessanly
i nt ended, tbﬂll*% b‘é*teéfl)*n%fﬁ}‘%b?]‘mpf"ﬁ%‘{‘fe By eooif'e t‘ﬁ‘é“r%t“et%gﬁh@“‘i For mat i on
constitut esmﬂﬁéxﬂtbrsa[nt fud@adsnsd e)lpb%dp{) &s@NherinAV&@RLJeONLocaBkIMVARY e £ne THE
| NVENTI ON An_ obj ect of the present invention is to provide a |ateral

transfer sydtReS of heglaiesy él‘alﬁ“é% WHER 1BHCaepeutosHn ‘Pﬁé‘ﬁ“ﬁ’&)‘é‘ht“i“bﬁ’f‘“*ﬁt‘her eis
provided a fpdulhe §of 5@\ b @e lateral transfer system necessitating extensive

15 maintenance of the lateral transfer system. In some systems, overheating may be
caused by exposure of parts of the lateral transfer system to the excessive heat and
flame emitted during the oxidation of combustible material during the operation.
Clogging of air inputs leads to reduced flow, increased back pressure and hampers the
circulation of oxygen and therefore can result in a decrease in process efficiency. In

20 addition, if air is used to cool the lateral transfer system clogging of air inputs leads to
an increase in thermal stresses. If the air used to cool the system is preheated, the
thermal stress is also increased. Maintenance necessitated by lateral transfer system
corrosion and air input clogging not only increases the costs of operation but reduces
operational time.

25

This background information is provided for the purpose of making known
information believed by the applicant to be of possible relevance to the present
invention. No admission is necessarily intended, nor should be construed, that any of

the preceding information constitutes prior art against the present invention.



5 lateral transfer systemof a processing chanber, the nodule conprising a
nodul e | ateral transfer systemconfigured to nove a reactant material from
a first Iwoaniones9e a second | ocation; and one or nore mrodWAOVIBEERSS gas
supply systens configured to provide one or nore process gases to interact
with the reactant material. 10DESCRI PTI ON OF THE DRAW NGS Enbodi nents of
the invention will now be described, by way of exanple only, by reference
to the attached Figures, wWoewpiRRYOBUYTE: INVENYEOKAt es a generic individua
mul ti-functional lateral transfer and process 15 additive cartridge (1000).
The cartridge conprises a cartridge franework (1010) that provides the
structure of, tfaR CaRF ihd Ja8ANGVSURPA o fREvidde GRAPANARES (fhefeim a

| ateral transfer system (1015) and one or nore process additive systens
(1020). Fi gaseerdancg Withgmaapeesolghs mvgsionghergyepioadpl ngodde o wgedh@2000)
formng a st fl.oqr i e Lgure 3:1iS . lte ine view of
the movi g ot e At e P DN n Al PR Tkt AL
cartridges lgeG00ynsfaosyiangcafizhat tgmare refitgunatdsial frpras tfiratestiore aenmbodi ment
of the cartridge, which is the individual ri . (20 of .[fhe movi ng
grate of Fiﬁﬁ?%sw tgﬂddl{ A nulti@%f36§a8éﬁgﬁ%ﬁagagF%ﬁégp prﬁgfg) provi des
t he struct woafigired toeraddd dne g eroandosuppoestto irtrac viphomenrtSat areghin,. 25 The
cartridge is attached to the wall of the primary processing unit via a
connection plate (2005). The cartridge includes alignment guides (2015) to
facilitaie the correct i NBESCRIFIION ONEIBBMRAWERGSNt 0 t he chanber wal |l and
installation notches (2020) to allow for the insertion of tools to
facilitate the insertion and renoval of the cartridge. The air box of the
cartridge iBmBodwMOsH the idfenidd hilphey oRIiEheRiby ROXESexadBRnIg ISt ruct ed
fromthick carbon steel with air holes (2030) in the top of each air box.
The air is SEFPET ©dht glaeid Highisv MBTSM ai r boxes via a single air manifold
(2035) connected to an air pipe (2040) which connects to a hot air hook up
f Ihange ( ZOgﬁhuienl ?lugthﬁesCzogk?leﬁ& ihﬂ[lffi(maﬁhﬁlti—fﬁhﬁidn@l lefeall (uhﬁ@disiﬁlerpr&eﬂpgnen;s IOf
the cartridge. jnclude a tiple-finger carrier ram (2050). The individua
ram f i nger sYEBHHrEles ( Hﬂfébv@cﬂaﬁww&wr% ae%&ageée'%@wr@ H&ﬁ@&hfctzms) or
C shaped engageseit sahamRnéSiht 28 8gel Headppodera@eRohpeichisdigleinaiar  boxes

and the outside air boxes and the cartridge framework respectively.
lateral transfer system (1015) and one or more process additive systems (1020).

Figure 2 illustrates a series of overlapping cartridges (2000) forming a stepped floor

moving grate.
20 Figure 3 is an alternative view of the moving grate of Figure 2.
Figure 4 illustrates a plurality of cartridges (1000) forming a flat grate.

Figure 5 illustrates one embodiment of the cartridge, which is the individual cartridge
(2000) of the moving grate of Figures 2 and 3. A multi-piece cartridge framework
(2010) provides the structure of the cartridge and support for components therein.
25  The cartridge is attached to the wall of the primary processing unit via a connection
plate (2005). The cartridge includes alignment guides (2015) to facilitate the correct
insertion of the cartridge into the chamber wall and installation notches (2020) to

allow for the insertion of tools to facilitate the insertion and removal of the cartridge.



10Figure 6 illustrates an alternative view of the individual cartridge of
Figure 5 showing air supply to the individual air boxes via a single air
mani f ol d wOQ8H)106896nected to an air pipe (2040). Fi gurePCTidA2080562¢s an
alternative view of the individual cartridge of Figure 5. Figure 8
illustrates an alternative view of the individual cartridge of Figure 5. 15

Figure 9 illustrates alternative views of the individual cartridge of
Figure 5. Frgugie bd0 of lhlsthiatess aldbghbakl MethFléBanifllext b vordi pogdjal
cartridge of Figure 5. Fi gure 11 illustrates alternative views of the

i ndi vi dual @arfucteddeonphiqy gifoa stel mithgidoks R0y insthp &gt @ch apbesent at i on

detaili ng Ofif QUt?SOQbﬂHﬁQ& t@ftheanﬁl%&tfdl qgebo(xbs viaay ts)ngfeoﬁlr %ﬁ‘f@l@p@(:hg)l oor
processing unit. The cartridge Includes alternating |ayers of 20 thick

metal ( 1019%onesvtdderani oinsl @HO) (a20PnRISch afher i Roakt wpllangy é?ﬁ)&msmf or the
i ntr Oducﬁt | Ofle Q]:)?l‘fyc%onagﬂ(eor Tﬁ% ERILAS: %g%ﬁlc{@’ﬂuﬁ Re&f 8k agaﬁgdgel e deg A B and

C. Ar i1s suppli the plenuns froma der space (not s own Each
pl enumis elqullhp}pe“dlaw tdria oz #)( 1T.‘1@11)ldlvfﬂhe1 sepndess govered ébyoweef ractory

(1018). Al'so t r 2 nts of the
cartridge aroélﬁﬁgf: § g%ﬁ&e ggﬁf% regr (%(27%? IO?? 65 e%m%ﬁmgm lelqafilts Qﬁ%gf t he

| ateral t ralnsitc&r baws@enﬂazmﬂmaam Horgseatd dn mmaret it ddgees dnd thhicgrugddeodi nent ,

air injecti ?e) ? rai sed slightly above the surface of the cartri dge.
The rams (16 SF R Y% ract ory (1018) and are insulated from hot air

i ntroduction. Also shown is the air injection header (1055) and the top

| ayer of the solid residue (1056). The drive elenents of the cartridge are
not showh. Higere56 idayitaes dyealfermpnordy CLon0)dgdul sertadeewn. Fighres dne

enbodi ment s hp@fh élmsﬁfptl)% N tllle 111'21@9(‘@?%9@(:“ I\/{aezg RAL levﬁe i 0 6§5§aaddi tive

i nj ection. ustrates one e ment o atera nsfer
system and ajllnecmdjte@m popipe &08P). dge. I n thi s enbodi nent, to reduce warpage,
the air boxes (1030) are constructed as separate, very heavy duty, solid
pi eces of steel which only inject hot air

Figure 7 illustrates an alternative view of the individual cartridge of Figure 5.
Figure 8 illustrates an alternative view of the individual cartridge of Figure 5.
15 Figure 9 illustrates alternative views of the individual cartridge of Figure 5.
Figure 10 illustrates alternative views of the individual cartridge of Figure 5.
Figure 11 illustrates alternative views of the individual cartridge of Figure 5.

Figure 12 is a schematic representation detailing one embodiment of a cartridge (in
part) for a stepped floor processing unit. The cartridge includes alternating layers of
20 thick metal (1019) and ceramic blank (1020) which form a step. Plenums for the
introduction of air and/or steam are shown as perforated lines (A, B and C). Air is
supplied to the plenums from a header space (not shown). Each plenum is equipped
with a nozzle (1021). The step is covered by refractory (1018). Also shown is a

reciprocating ram (1022). The drive elements of the cartridge are not shown.

25  Figure 13 illustrates one embodiment of the lateral transfer system and air injection
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10 in areas where uninterrupted/ unhindered flow occurs. Air injection is
rai sed slightly above the surface of the cartridge and is through air box
hol es (10W0)20w/106896Ne or nore jets, space permtting. TRETNB11(0(50R8) sSit
on refractory (1018). Between the air box and the refractory, packing

insul ation (1062) is provided. The air box is further provided with

i nsul ation (1059). Also shown are the air injection header (1055) and a 15
seal (1064)cardibe. dhiny€e@bRBO: SaiChjet i (@@@P i 8 @B Movs BRWIsfacEhe
cartridge framework (1010) is al so shown n some enbodi ments, air

i nj ection i thepraded 1y rany AR ghactyy (kYIS ke trsvlgter fjose heton.  Fi gur e
15 '||UStr@L@ﬁu&ﬁkh&PSAﬁéh%QHQEﬂ%%n%ﬁ&xbﬂméﬁk}HUS%X@&ﬁﬁﬁmiﬁﬁn@?ﬁkgns To
reduce warp a? the air boxes are constructed as separate, Vvery heavy duty,
solid piece® idfregdiestloah). whhe hlrltvmley:menjse@ft thhgrrtgdge ua oot ehewmhelrhe

uni nt er r4pt edliqunfl AAELEA 1510w BCE Uidion. AL vl bR fidhresh,sli ohtl y
above the surtace e cartridge an is { roug rai sed S Wth one or
nore jets, Isplacd byeltemitiverngs probes adiee(10AB®). sit on refractory (1018).

Bet ween the air box and the refractory, packing insulation (1062) is
provided. The air box is further provided with insulation (1059). Al so
shown i s t hgggid 14 MuQEkdsMe REBABMe A (AORRYal v@nF&alysit 0BG hiraRdc®Raci ng
(1066). The top of the reactant material is shown by |line (1056). The drive
el ement s ofcaftHegar t 1} dge cabedinsnt. Showrice THEP ST the digeoresa R'(1010) is
al so shown. confnR RS @éﬁi‘?ﬁ@y U@?ﬁné&vy‘ah{ %ﬂi%gcés% sie%l \K/ﬁpﬁ @ﬁ?%JQYh(?tldﬁer native
gas process additive injection. gl gure il lustrates” one enbodi nent of
t he | at &t al intarcan stheye uslymlémedhrﬂnmrcb@és@“s@addr Ajrveieitipnag taisen seghthyr i dge
detailing a nek t. jection
header (105%§V4aéqgﬁﬁ% eﬁgégaﬂkﬁéqggxsh%hggﬁ?ﬂgm renlxhﬁnahﬁh&ﬁﬁg air
before it |@Omnﬁeepﬂdpmmn@thQWbedsUWﬁbsnopr@ﬁmmnalﬂéﬁcﬁanwmmﬂtenlaI is
shown oY, A8 99REiIE, BELYE SLETER B3l 1F,0L L doBeBreupl, shovn

i njection amdmdajwtbnmwmyﬁdﬂﬂﬁm ahesmemiaeddLMynmhkmﬁmamrm@Sgamdprocess

ddi ti Fi 17 i1l ustrat nbqd the |ateral
anst of® systenGh BF ety b R ERer o B OFiige hetal g air

(1502) and ifﬁlrﬁaamrl( 108d) is mnpeﬁéwlonln Jometeltibs didae dhimaidcrios tseapinded Hpi ped in
bel ow t he alr tq further qffer the rans fromthe hot zone. The top of the

react ant met'EFRHYC §98 PERBRAIHYYY PI5EUP1056) . The drive el ements of the
cartridge are not shown. The cartridge framework (1010) is also shown. In
sone l1lOenbodi nents, air injection and/or steminjection are replaced by
al t er nat i veFigae Irideess:s addius iatenitnjeeat inpaionmygane top8lesignsa Bi gducei ew of a
lateral t ravrvlasr];)aegre thé aurebn(ﬁ)lxgs]c ar?"86ns 1%1&9:( Idsn?err])grd% vé[:rrg/qleavy duty, solid pieces of
20 steel which only inject hot air in areas where uninterrupted/ unhindered flow occurs.
Air injection is raised slightly above the surface of the cartridge and is through raised
tops with one or more jets, space permitting. The rams (1048) sit on refractory (1018).
Between the air box and the refractory, packing insulation (1062) is provided. The air
box is further provided with insulation (1059). Also shown is the air injection header
25 (1055), a seal (1064) and spacing (1066). The top of the reactant material is shown by
line (1056). The drive elements of the cartridge are not shown. The cartridge

framework (1010) is also shown. In some embodiments, air injection is replaced by

alternative gas process additive injection.

Figure 16 illustrates one embodiment of the lateral transfer system and process
30  additive injection cartridge detailing air (1502) and steam (1067) injection, and the air

injection header (1055). In this embodiment, the steam is premixed with the air
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cartridge show ng cl ockwi se operation. The top of the cartridge is shown
(1029). Figure 19 is a side view of a lateral transfer system of one

enbodi mrerwoabitttesdgScart ri dge showi ng count ercl ockwi se @peEraRiansoDRet ai | s
of one enbodi nent of the drive system (1031) are shown. Figure 20 shows a
top view of a cartridge having the lateral transfer system shown in Figures
18 and 19. Figure 21 illustrates a horizontally oriented processing unit

fromthe siggrednd idQd&t atd inf®e@ et tpnorghat@charimeid ioRoanplyunal ity of
one enbodi nent of the cartridge and detailing the bottom grate positioning

of each cart!P?Ugkhqdoojemepisqliithe 2orifgq 48 polaeynt Hee Kyl HeaPYy™or i ent ed
processing yoid iQBIS(Eklan.e RkomB efHbodiRRAE! Lt fnjdeti&Nand/or S_Féngﬂlre%tiglsallel lustrates
a side view of the horizontally oriented processing unit of 25Fi gure 21
wher e a cutrepheddytahenytivewpngoplsandsditaielipogionor i nternal s, such as the
noving grate system Figure 24 illustrates a front view of the horizontally
orienteds prEgRfeyy 1PHAGKESS! BEe YRbbdiREnFh Ol ly Wadhlle@ s Glim L1 $RRWE he i nsi de
of the chanber. Figures 25A and 25B il lustrate one enbodi nent for a
scraper systddiive 1087pnfeairidisaderaiiponit h SRt et seam dophikeiectinm | W in the
cartridge. frhk%[n%n?,iéa&h?‘lﬁg)e& hebSbdenvhiew fahal durRgmR e aSmaddhsd ve 1 nputs
A, B and C, a scrape gquillotine (1036), a scraper slit 1n side wall (1038)
and a hydr aaing.clieltyp ofpbe saedntrmeérpyl ochbwn by 1i0841056). The drive elements of
the cartridge are not shown. The cartridge framework (1010) is also shown. In some
10 embodiments, air injection and/or stem injection are replaced by alternative gas

process additive injection.

Figure 18 is a side view of a lateral transfer system of one embodiment of the

cartridge showing clockwise operation. The top of the cartridge is shown (1029).

Figure 19 is a side view of a lateral transfer system of one embodiment of the
15  cartridge showing counterclockwise operation. Details of one embodiment of the

drive system (1031) are shown.

Figure 20 shows a top view of a cartridge having the lateral transfer system shown in

Figures 18 and 19.

Figure 21 illustrates a horizontally oriented processing unit from the side, and
20 detailing a bottom grate formed from a plurality of one embodiment of the cartridge

and detailing the bottom grate positioning of each cartridge (2000).

Figure 22 illustrates the horizontally oriented processing unit of Figure 21 in an

1Sometric view.

Figure 23 illustrates a side view of the horizontally oriented processing unit of
25  Figure 21 where a cut along the viewing plane allows for internals, such as the

moving grate system.

Figure 24 illustrates a front view of the horizontally oriented primary processing unit

of Figure 21 with a cut to show the inside of the chamber.



5Fi gure 25B shows the top view and details the additives manifold (1032), a
reci procating ram (1035), and the scraper trajectory (1039). Optionally,

t he scrapwo 2010B799i s heated. Figure 26 is a schematic PCrs2pAlGSEN40f an
incinerator with a plurality of one enbodi nent of the cartridges install ed.
10Fi gures 27A and 27B illustrate an individual cartridge of Figure 26.

Figure 28 illustrates a stepped continuous drying apparatus with a

plurality ofig e&ezgm&dzmmmm‘te &Q%n%ﬂﬁrfehgtg?§sdrﬂﬁt ék!e%ﬂ(ldﬁ?t @b i ng process
additive i ggt through an air box face plate. ure 29 illustrates a
flat floor blign\jltlgiacé%m*&ﬂnhﬁdﬂlﬂg} U&“b‘%?‘ﬁi‘id&?f Blgwﬁ?n@%l%m%ﬂ%nt of the

cartridges. wgkgaﬁﬁn§9mk§ﬁ§mﬁﬁﬁﬁﬂﬁké&‘thyétI@RbQQuﬂBmés9@ﬁbt§er “‘th a
plurality of one enbodi nent of the cartridges instal Syngas (1501) is

recycl ed backweioslit eidgawsillil@d) vidga hyseaudiaaityrdpdigeed recﬂ@@@ﬁﬂé&é‘li’ nput (1002)
and ash 9utﬁgare(z%§ Q2)w81hE 1 8y % mﬂsﬁ{egjugﬁvémn BE‘ @&ﬁﬁrg&t' c illustration

of a gasifie a plurality of one enbo e cartridges
instal | ed. 18yingaging 150 1)03pk andiy edremr bajekotyd | @9pditiovsilyothe tdrepecar t ri dges.
Air (1502) §,ﬁ vided via the other cartridges. Feedstock input (1002) and
ash out put % f) are also shown. Figure 32 illustrates a plurality of
cartridges fornlng a noving grate. DETAILED DESCRI PTI ON OF THE | NVENTI ON 25
Overvi ew of Fighee yst emvchhingtid fremttioonofpriovidesater modu aturdlay efatnet r ansf er

system for Q@&mﬂ%&ﬁbﬂh@uQQML&QP&ﬁk ,y oriented processing chamber such as a
gasifier, ryer, an Incinera a furnace, a 5 pyrolyzer, a high

t enperature conveyor type system a dry distillation apparatus or other
reactant material state nodification system The nodular |ateral transfer
syst em EonpYiEwkes 2o end 7 rapyurdyiduaiiadss ot {igyrediul e conpri ses the
ability to deliver process gas in addition to noving the reactant materi al
t hrough the horizontally oriented processi ng chanber. The nodul ar design
enabl es t heFigper 28 Olustdesr € ped andtinuous drying apparatus with a plurality of one

embodiment of the cartridges installed detailing process additive input through an air

box face plate.

Figure 29 illustrates a flat floor moving grate formed by a plurality of one

15  embodiment of the cartridges.

Figure 30 is a schematic illustration of a gasifier with a plurality of one embodiment
of the cartridges installed. Syngas (1501) is recycled back to the gasifier via the

cartridges. Feedstock input (1002) and ash output (1202) are also shown.

Figure 31 is a schematic illustration of a gasifier with a plurality of one embodiment
20 of the cartridges installed. Syngas (1501) is recycled back to a portion of the
cartridges. Air (1502) is provided via the other cartridges. Feedstock input (1002)

and ash output (1202) are also shown.

Figure 32 illustrates a plurality of cartridges forming a moving grate.

DETAILED DESCRIPTION OF THE INVENTION
25



10 replace a nodul e of the system thereby substantially mnimzing the
downtine of the chanber required during servicing. Each nodule is

conf i gur esof20r1/iong%er changeabi lity with the horizontal | ypPoriGoadsprecessi ng
chanber. Accordingly, the chanber conprises one or nore insertion 15

| ocations for positioning of a nodule, wherein associated with each of the
insertion |ocations is an operative coupling systemconfigured to provide
the nodul e dtlewpLindishygnconnection to systens and/or supplies that enable
the nmodule to performits desired functionality. For exanple, the operative
coupling systemcan include one or a conbination of connections including a
power suppl Jhiconaeohipavjdeaa podcleshicad dutisforey2€s tpphy wtbnneotir@mllyan air
supply connect | a ste m | uppl%éconne tloq a caontrol system connection,

a syngas su‘ﬂﬁlﬁch"é?fﬁé%“ﬁ DHMBHCUERE | iEREUC AR dBFHI NG T B B d et €, each

insertion |gegatiedna Bishaehigritgenioaldyyr ohbt i@t PU/CASTIaeh GHparddsrorcan be
configured to provi de a specifi¢_conbination of connections, which may be
dependent oMh&" H@“b‘ﬁb‘?‘&f"u%ﬁtdE?rm‘f‘Wé“‘&‘H‘éFﬁB@Fl alt/medufR ST e Mnser t i on
at that 25 |dﬂ[§)@1‘§é%‘dﬂ@ o} f?&Sﬁtrh&ﬂles|\ﬂh€$&ﬂ@dc‘ﬁmle%ﬁﬁoﬁses@qec&m& pielisgt of
connections is provided at an insertion |ocation, and the use each of these
connect i onsPIEEE Be Hepehidunto vawﬁeth%éwrd@wateileh%whhtée et hat i s
inserted i mr%{eh@;mé@ﬁ&kmrﬁba NSRS hb@Narl RGES LiRBIes A3 PALRH (ARRYE af@ach modul e
is configured to deliver process gas in addition to 30 noving the reactant
mat er i all0 t hieplaggh Dhduihel the isteal. Iheraby isevtaadalprseesiging ghecdvamber of Recor di ngl y,
each nodul e, GRAR"LSES dgmqggg+§Jﬁateral transfer systemwhich is configured
to nove the reactant nmaterial froma first |ocation to or towards a second
| ocation. Each nodul e further conprises one or nore nodul e process gas
supply SYStﬁ{Eﬁ mX"ﬂ‘?J ‘?4 @mf?fm‘afe‘a‘?%Slné%ﬁ%fl%‘é{&ﬁw SYR LR GO %&!J Eéa to at

| east in part provid ocess reactant nateri exanpl e,
a process gasusaﬂ,bbnﬂmr zaxmmoges5haddnﬂmveogagwssmeampn@yngaSKmr t he
like. A ordlnlgm%r further ofe] gp F a_nmpdul e support

10C; C 1nsef 110N

system 5 whi ¢h'1's c@o?monm%%ft‘t‘ @Ogﬁlﬁp‘gf#‘t’elb SERCEINE ik efal"'r ansf er

system and bhﬁwﬁDduhEOﬁﬂm&e&EUQEﬁzSM@ﬁiMnﬁgS&éﬁb}ﬁhﬁwsﬂﬁpmbmﬂsy&menlcan
additionally c se a mechanismfor t nt erconnect i on mn%

hori zont al | eb%“?‘%h‘t“é}&“b’flé%@@?Pﬁg‘“‘&/ﬂbﬁ% 5t dt\m‘ib e MG dupe e ‘E*o be
oper ati vel yde@mnfaﬁéteﬂdmfoForaegaﬂipleeuhe bb@dtmaba;ﬂnﬁrmtaﬁ chiinelugommagt i on can
be configured based on structur shape, wherein the nechanism 10 is

confi gured T @EUBEP AR APV O RePE “%P% ﬁp?‘ﬁ% SHONY FYUF AP ohP8fest #El i ser t i on

| ocat i omy of subﬁ'lﬁ doandcaontaal diy suppiyesh 8k tibh,Of €S &h REpIY SH&RtidnN a SRR
enbodi nent s e modul e support system In anot her exanple t he nechani sm

for intercolNeRt FYRCEN: e SEBAT i YORIBdWBepirBvide s ibeki AGCBHINg éfent i on

system whi ciiodizan eawlﬁgnm bokish fah{ HIRLJH Ay brieh@d %Qi%@s!n@rl‘hﬁ‘lgbé?f the
modul e with respect to the insertion location, upon 15placenent thereat.
can be configured to provide a specific combination of Lonnectlons which may be

dependent on the operation of the chamber and/or the module for insertion at that
25  insertion location. In some embodiments, a complete set of connections is provided at
an insertion location, and the use each of these connections can be dependent on the

configuration of the module that is inserted into that specific insertion location.

As noted above, each module is configured to deliver process gas in addition to
30 moving the reactant material through the horizontally oriented processing chamber.
Accordingly, each module comprises a module lateral transfer system which is
configured to move the reactant material from a first location to or towards a second
location. Each module further comprises one or more module process gas supply

systems, wherein a process gas supply system is configured to at least in part provide

7



Accordi ng to sone enbodi nents, upon insertion of a nodule into an insertion
| ocation of the horizontally oriented processing chanber, the nodule is
subst ant iaDI2g112006895at i cal |y i nterconnected to the operafcraeAoupising system
associated with the 20 chanber. For, exanple, the operative coupling system
can be so configured such that there is a substantially automatic alignnent
of one or nore of power, process gas supplies or others, upon insertion of

the nodul e.; A6EQL HisNgiHe QS ANEMABRAIFHERLSple] NHLBESORRRES bOA:, R§twegn a nodul e
and the operatlve coupling systen1of the chanber requires active coupling

therebetmeeﬁ‘“F@Ewe%éﬁﬁPéMJaéﬂm9é ®oupling can be provided 25 by the
connection of mating pipes or electrical connections. In sone enbodi nents,
i nt erconnection between a nodul e and the operative coupling systemthe
chanber is Accorhts ﬁa@m@nﬁmntem ondule dutghed campiisee acoodile ﬁ'g?Poll\c“‘of@Pmi ng to

embodi ”eﬁt Sw ifh {"QQHA& édst g)U{hﬁ(ge Ingglul% Al 1*‘1’1‘&1&&%25% m‘Pf ehdfant 30

mat eri al in the ch e supply of air er process
add|t|ves. m@emvdwmgumdyewbem|néﬁts%maﬂnoduhe fag ebhﬁnguyemnae%ad

mul ti-funct] O 151%% l’ttfl? glge?% §1R§&1|0I1 WS t%dﬂiyho%g(@l];tld r?eqlted%r Jess?n%rcthl %Q into the

chanber wal 1 fe“cartr e 1's configure or rapid repl acenent
and |ncIude&\ﬂnﬁymeenﬁﬂemnbmeopamm&bomanGMidhreimumaﬂmnhdganﬁmﬂponents to

chamber stem co ents for a hot ai u i es

o ocess addMeTyEMSRprTaE Ber Sipbmh uee EAmTsT b)Shel MR Cor di ng

to sone 1<enb@dmﬁf'fgmt~£l to aulfmxﬂuilfy inme wddiase eonfigduatien bathe idkrtibi amsn‘l@rofsyst em 5

and one or re .pr ess ste confi ured to s .

P Corponi MenerEresr gidll SRR S ey e AR P BtsRe o mor
air boxes. Appar Qj/dfbgntQ1lscﬁlﬂﬁle€€hﬂlqjléT&ﬂ& snecadlmdu&elmdwwnua%nadmvéul e

| ateral transfer s¥sten1and a_process gas supply systemconfigured to
suppl y one “hligsrdippiuridse aﬂ%nét ?fvr@geml%btyafrem WEch & coigushib it s, a

nmodul e |nClMﬁiﬁt%ma{hmml@mlh@-gﬁﬂ@lm&fuﬁ:nﬁ'ftﬁrres%é/&tt@mellgazﬂ%nalogltf@)ﬁerﬁp%ngas supply
system configured to supply one or nore process additives and air.

Accordlhb tRJasmseidh#fent s, the wall of the horizontally oriented processing
chanber is adapted to receive the individual nodules at insertion |ocations

configured as slots _ o _ o
According to some embodiments, upon insertion of a module into an insertion

location of the horizontally oriented processing chamber, the module is substantially
automatically interconnected to the operative coupling system associated with the
20 chamber. For, example, the operative coupling system can be so configured such that
there is a substantially automatic alignment of one or more of power, process gas
supplies or others, upon insertion of the module. According to some embodiments,
interconnection between a module and the operative coupling system of the chamber
requires active coupling therebetween. For example, active coupling can be provided
25 by the connection of mating pipes or electrical connections. In some embodiments,
interconnection between a module and the operative coupling system the chamber is a

combination of automatic and active coupling.

According to embodiments, a module is configured for lateral transfer of reactant
30 material within the chamber and the supply of air and/or other process additives.
According to embodiments, a module is configured as a multi-functional cartridge
specifically configured for insertion into the chamber wall. Optionally, the cartridge

is configured for rapid replacement and includes a system for the rapid connection of



15 or openings being provided in the chanber wall for the insertion of the
nodul es. Accordi ng to enbodi nents, chanbers in which nore than one nodul e
is to be wozerttwesdsan i nclude nmultiple slots or openi ngPCTOAR2DTENT12Y,

i ndi vidual slots or openings in the chanber wall may be configured to
accept nore than one nodule. In sone enbodi nents, the chanber is configured
such that adjacent cartridges are 20 inserted from opposite sides of the
chanber. AcGAfidéN@inSRR &xRO HFERLESm @h%héitsamah@im@(sr QRRPIeNgoW thin the
chanmber wall not require the |nsert|on of nodul e, a plug or other neans
of seal i ng HhaPPlsarpecst 2dditap oeppdes: §1>st%lswi>mwt [enEd Ak cial | may be

provi ded. 25According to enbodi nents, upon installation the one or nore
nodul es form at |east part the floor of the processi ng chanber. According
to enbodi mefteerdinghie spimpembedimenie. pmodids wicligeschandide lagesr thesferowftegured to be
a substanti glyl r. I , ppe 00[ sl oped
N it A S o D T
configured @ﬁxansmegped0$$0@m‘Memﬁhyﬁﬁmnhenﬁ@d@ﬂ@SOh@Otmmﬁigub@@sand
oriented BOA Wﬁ{ng el S%?l %%nt SI ncgul 1n§ﬁ1§<ps dOInocli r}e la egﬁl?xdqgex Q[Qm In some
enbodi nent s, al i i Vi Ul‘es whi ¢h are con |gured as
cartridges anduaoamxgmenmﬂysynmpamﬁgmbyuth$pbamkmrd@e:mbamemkmp@such t hat
only a port f an indi uaI cart i,S ex e i nterior of the
chanber " rnSBrfte BouhF b AR CoRbRC PR IR Pt kBT Fl

speci fi c@al | andecopbiegusadusple Rystdmatordialized ao pgiptyi @ @fmdrbigrocas taddidgs 1 s
exposed to the.interior of the chanber. The cartridges, when installed,
forma stepP€d"fl oor and optionally forma sl oped stepped floor to
facilitate novenent of reactant material while at least in part limting
unprocessed materi al 5fron1tunbllng Accordi ng to enbodi nents, sealing
means may bRCHFBRE Geerhodiniaisnthagad[of sheahoaiepial ?ye REEA PR DURRT t he
chanber, whgnLgiphedtihgesRalidigdiNRBASHd®IE ANk GHE LB cARnPEANRd@ULIBRS Of

mat eri al and/ or gases into and/or out of the processing chanber 10 and/ or
bet ween 'hrodtl ¥$NINAT BYR PHY ded 18 dhreciambed vk deisthe dnseiip o bamadsleseal ed in

pl ace usi ngahi,gfnd RIMRRHAIHERs SERMABL RUSHRSndN Fhint BIPRIARILIE 1§ §3I St ant
silicone, tenperature resistant gaskets or other suitable sealing device.
Accor di ng tipsesigdecaenydadenenttple tlhe orepbodgof Qeiainpy héidgpeslols aror e

modul es i Soc?p%hﬁ& £idnd éhd%ge\l’vdlf Ra rg@@{unm@m Lt GIRY @hn Bfe Rodpdul,e and

i nsertion hew or repaired
some embodiments, the chamber is configured such that adjacent cartridges are

20 inserted from opposite sides of the chamber. According to some embodiments,
should a slot or opening within the chamber wall not require the insertion of a
module, a plug or other means of sealing that particular slot or slots in the chamber

wall may be provided.

25  According to embodiments, upon installation the one or more modules form, at least
part the floor of the processing chamber. According to embodiments, the floor of the
processing chamber can be configured to be a substantially flat floor, a sloped floor, a
stepped floor or a sloped stepped floor. According to some embodiments, wherein the
floor is configured as a stepped floor, each of the modules is configured and oriented

30 in order to provide a single step of the stepped floor.

In some embodiments, when installed, individual modules which are configured as
cartridges and are covered, in part, by the cartridge above it, such that only a portion
of an individual cartridge is exposed to the interior of the chamber. The slot in which

9



15 According to sone enbodinents, a nodule is reversibly fixed in place by
one or nore of a variety of fasteners, for exanple bolts, screws.
Opt i onal Iwp 2a1vmo6ksbe can be held in a desired | ocation wCThiAtisoal | of
t he chanber due to friction. According to sone enbodi nents, an insertion
| ocation associated with the wall of the processing 20 chanber can incl ude
one or nore of insert / position alignnent nmeans, connection plates and
seal s. AccopdidpdndsPc50Be RMRRHLIEBRbKIifi@IPLOFRERUNGEHGRATAE 4 SRS
configured to receive a single format of a nodule, or nultiple different
formats of @cRBHYERD cAPHBH (N e Derigag! Beckimbyar ThergriddzrasvigRdnsedad i gur ati ons
and may be gpgci {ppld Yiosdamt &dubRily t fifmi NLEPEEdidps& #3G/ 6 RQShd! On Wi thin
t he processing chanber and/or the configuration of the processing chanber
itsel f. Accopdinggt porceeryodhavenrtl svhilg adedel @ past BowhE gupedessel prigvilde | at er al
transferSOfﬁﬁg lgagtant material wthin the processing chamber and to
supply air and/or ohe or nore other process additives. According to these
enbodi ments, the nodul e further conprises a support framework or system
configured A(?C()Pc{il ythode%bt Hl%qe%{s,r l’é%filygr l%e’%fS rﬁd@%err?(g\}lﬂ b%&we\éll?lnlodgl%s 2P .Ort for
both the lateral transter Sys emand the alr and/ or process additive supply
system Thebempabul € neyle fanrltthechoompr ivb@eia theakbiling ranvdt o cold@aredctoi on syst em
to facilitate tpeyinsgalhapiqn pf,;he.gant%idge iqéo t he chanber walls and
i ts securi ng YR PEEI T ARG Ol ST A9 SAVEY Bt 8C PREESPE BT ED
enbodi ment sgndton ectsa@pasduldsr avvemoink t@fontehentvohehe, amaydlecoarstdecined 5 of a
variety of qa;erialg.hncludin% ni{d spﬁeL,.high carbon steel . heat treated
steel, an al'fGy" g BERFMRAELERET H4Ph A vty e B RESE M A paP " esi st ant
to the envigppseite teBistthi &Rkdid of SthtOsQ@BE at&ing| ddvRedi AdcORlingt tdesosieppor t
framework may be configured to facilitate installation and renoval, for
exanpl e, by*Tdudniieitried serlingtthimirnorsinodales srselegigt & pdedoi n t he
instal | ati ofhaBRdak SMRYRANVaIITAGRRISEe ah®ink&iSOHE: RXOQGEIRAY foddie | ateral
transfer system associated with the nodule is configured to nove over the
top of & base portion of the nodule. In this enbodinent, air and/or process
addi tives cahoRRMLlo @md HRRAREPA hbAke &f reldien DAL Piylnyt fie hot t om of
the pile of reactant naterial wherein the base portion of the nodule forns
a 15 porti onomgfof o herighy ofclesenciatdr skpitly baipstceans. Thdomllycemedygasindgppl v
system t he”ﬁzflcpilhed cfeﬁ%gtlbcgﬂglh@%ip%ehwﬂl HRE ﬁjbgacﬁle%yﬂm%l.SX&,SLIOPHIE)gaﬂad a
reactant pile support or chanber floor wth reactant material being noved
acr oss t he wsuorfadedpientshen protes $cgam supplted sijls theny @k plobedracossinge i nteri or
of t he. S(hanct%g{ngél C'g'inctlbc% &‘ép&'é{or% %I%fil%gﬁ)/ t&’iti&b lilvnqrge%g %lealgsr ‘(gllslfce[l;01lsy5t em
According to e O&IHEH%S, The process gaé)supp surface i1s the top

plates and seals.

According to some embodiments, a processing chamber can be configured to receive
a single format of a module, or multiple different formats of a module. A module
25  may be of varying sizes and configurations and may be specifically adapted for the
intended use and/or position within the processing chamber and/or the configuration

of the processing chamber itself.

According to embodiments, a module is configured to provide lateral transfer of
30 reactant material within the processing chamber and to supply air and/or one or more
other process additives. According to these embodiments, the module further
comprises a support framework or system configured to provide the structure of the
module as well as support for both the lateral transfer system and the air and/or

process additive supply system. The module may further comprise a sealing and/or
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20surface of the process gas supply system the supply surface of the
process gas nmay be a side surface, end surface, sloping end surface or the
i ke. Acowodbngosgseenbodi ments, the configuration of thecpraacesdsgas supply
systemis, at least in part, dictated by the configuration of the |ateral
transfer systemof the nodule. 25In some enbodi ments, an individual
cartridge conprises both support/connection el enents and functional

el enents. TRRNSUBP steht @NAEGhIcAR: RLEMRINL D HRCLMES RS HOdhBe ST AMct ure and
one or nore connection plates specifically configured for sealing

connect i on 9 i KeeusRe | Pogifion prl/GrinuEsen gMeManber . Refractory may be
provi ded between the nodul e structure and connection plate to reduce heat
| oss and 30 heat transfer to the connection plate. Once inserted, the
nodul e may deosbrivedbadimegtsappruppit dveel ekt tersoduhaanerdigngristeduct ur e

i ncl Udes al efg&)ng?@t\txﬂ&%dgeggls 19L1I1 19&" HIIHQ&D ll Lhﬁ LQI%()IE gt%el heﬂ?ﬁg«}técps@ee fant he nodul e

into the cha notches to a the insertion of tools to
facilitate dllog drmgler tmctmmaﬂdt Melrlnbvailt lagfit mheirtrmdb.thm toLtAd ERAIIQHWNSFER SYSTEM

OF A MODULE (ft is I’{Qdo%l Gie® d?[%% alem?lg?orf ﬁfn%g\%or%l rip‘tiy {ourad St em whi ch

S conflgured 0 nove'the reac ant’ nate roma oca |on to or
towards a geahmd:mgemnmnmndﬁﬂmnmdnmgmanmm ewmﬁﬂkmemMBdmthemmmdmhm | at er al

transfer syste 0 es, one novi.ng el ements and one or nore

i ng. of nnis SRt B i Bl RS e TR PR Spt  onal 1 ncl ddes. gui di ng or
alignmeni el enents which can provide for the QU|d|ng of the anenent of the
one or nore _novin eIFnents AccoL~in%:to sone g nE h l E nodul e
lateral trafs¥8F SYRERTYUrPhThEMTsYH WS %)*P‘)“r‘ﬁB?‘ dili Ge "My Sgbrent 10

el enent s whidahg@t@roaanfel gt 186 tdp@f ABSR poition of iR idutte 1RtRN@MSimand provi de

a substantially novabl e interconnection therebetween, thereby facilitating
retention off PHEOTORBCST AdHE S HBYicRST &1 Biehits PPHOR Of gl el T @hthst i on whi | e

enabl i ng t hedesdriiedidegr@enff miaye Mmatintheb80bortidSbNns arBue adiament s, the
| ateral transfer system and the process gas supply systemis configured

such that thetigne ©Bf PHsEe SHoWMRY BPEhent™® RPcashaas apRly abstep dirstiele syst em

aneS.aCFOSQH&QﬁS§ &RﬁXp§HE%§£@uR%bLQQeBEQG§$§m8ﬁ§mﬁﬂﬂgﬁﬁt&M%Eﬁ&h I'n such
enbodi ments, the one or nore noving élenments can inclu IS not

linited to, fka)rs\htéllrffdcldnpmattefldrhenmpmmq@ﬂcrparrhe gafaed ef the am%plaewueplyt he 1ike.
Accor di ng tgséﬁ’lr@ &Qi‘?&ﬁ%%@‘?&t& the{ m%&e?grthgq ]ﬁ)lm\{fd[‘]{g 'tﬁ@?n%bﬁ can be

configured ng e ram or I hger odi nents
t he novi ng @hehenb@nawexemm&ng@n@dhaem&ahspvanda&uprEﬁmtnelwmﬁﬁmgured as

short r e Idgehof(f&nprg‘ge?s ng Q&ﬂp%” sy@tg:mt e Qgppl)p sur%ce (?fttﬁea;():r% SQS g\ﬂstrrbay%%(:h
a side surface, end surface, sloping end surface or the like. According to
embodiments, the configuration of the process gas supply system is, at least in part,

dictated by the configuration of the lateral transfer system of the module.

25 In some embodiments, an individual cartridge comprises both support/connection
elements and functional elements. The support/connection elements include the
module structure and one or more connection plates specifically configured for
sealing connection to the shell of the processing chamber. Refractory may be
provided between the module structure and connection plate to reduce heat loss and

30 heat transfer to the connection plate. Once inserted, the module may be secured using
appropriate fasteners. The module structure includes alignment guides to facilitate the
correct insertion of the module into the chamber wall and notches to allow for the

insertion of tools to facilitate the insertion and removal of the module.

11



25 stroke. In sone enbodi nents, which include one or nore noving el enents
configured as a nmultiple-finger ramdesign, the nultiple-finger ram my be
a unitarywetouctesde or a structure in which the ram fi ngercAaana/@irached to
a ram body, with individual ramfingers optionally being of different
wi dt hs dependi ng on | ocation. 30l n sone enbodi nents, which include a noving
el ement configured as a nultiple- finger ram there is a separation space

bet ween eachyAfral NEARNHER BlserdioRdNiopdL: he mul tiple finger ram This
separation space can be configured in order to allow for expansion of the

respective nmultiple fingers during operation of the processing chanber.

For, exa”pfﬁxhkﬁﬁu§QB§$ﬁ%kQQK%HQQQmGP&ahﬁxq&kﬁﬂ&hﬁﬁguékﬁbﬁéﬁ&rhﬂmpart based
on the maxi mum operating tenperature of the processing chambe

Accor di ng tibe sopenteiad ﬁ’éﬁltdsﬁf%falo?m!@ll ﬁgoretpw@ﬂ@ %Mll@bmtmurﬁedorésma
" T-shaped”  ammy,Bghesls e{ﬁ%%odulenldﬁpﬂ‘%dﬁﬂfQC’Qk gﬁ%ﬁq d&{'%nle%tr%&% nloh@ast er

system and the process gas supply systemo e Is con |guréd such
that the nuﬂmngneh@hemionswﬂnémmmgdbmmmenﬁ@dd@@uMﬁmhﬁm bh@nsmpphy surface

of the pr Oclgaﬁdeqaﬁncﬁﬁgger ali Ysl%/?etnFrq men s%ﬂ%{h Ledrlr]bgr%VqurH)r the w daln ngﬁl or more

novi ng el enen gure crew el enent,
one or nnremmhm&hteﬂmaenésrnﬁmnmnmegeknehwnﬁntmdmgnheomtkmbmﬁnemsdlng to
enbodinents

nor.e novi ng el ent s are construct ed of terial
R B R e O i S R e
those 10 elements which are configured to mesh with the guide elements, and provide a
substantially movable interconnection therebetween, thereby facilitating retention of

the one or more moving elements in a desired orientation while enabling the desired

degree of movement thereof.

15  In some embodiments, the lateral transfer system and the process gas supply system is
configured such that the one or more moving elements of the lateral transfer system
moves across the supply surface of the process gas supply system. In such
embodiments, the one or more moving elements can include, but is not limited to, a
shelf / platform, pusher ram, carrier ram, plow or the like. According to some

20  embodiments, the one or more moving elements can be configured as a single ram or

a multiple-finger ram.

In some embodiments the moving elements are configured as rams, and furthermore
configured as short rams which can are configured to be fully retracted with each
25 stroke. In some embodiments, which include one or more moving elements
configured as a multiple-finger ram design, the multiple-finger ram may be a unitary
structure or a structure in which the ram fingers are attached to a ram body, with

individual ram fingers optionally being of different widths depending on location.

30 In some embodiments, which include a moving element configured as a multiple-
finger ram, there is a separation space between each of the multiple finger of the
multiple finger ram. This separation space can be configured in order to allow for

expansion of the respective multiple fingers during operation of the processing

12



15 skilled in the art and can include stainless steel, mld steel, or mld
steel partially protected with or fully protected with refractory or the
i ke. Theworne1iomesyor e nmovi ng el ements may optional |y bePofi/Ga2eagisons solid
construction. Optionally the one or nore noving el ements are sized and/or
configured to ensure any sized or shaped aggloneration is effectively
noved. For exanple, as the reactant nmaterial changes in 20shape and/or

properties, cphfiBer0 rP%r,Q&adgfﬁé,thnsQPiir@lgonealpgﬁerﬂﬁysbeaefeeerﬁﬁl@ﬁ hOedseth Jaft IQVE the
reactant material regardl ess of these changes. According to enbodi nents,

t he nodul e PHbhePAKIMUPEGTSTAERS SPPEBHTT plchtiBresesoheCsMbEBr e gui de el enent s

whi ch are positioned such that they are exposed to the interior of the
25chanber. I n sone enbodi nents, the one or nore guiding elenents are

posi ti oned Aeeringhigt sonigegmbpdncats. heading elepaittls cevlzated ds far dnshlapad”i nt eri or
of the pyocgssihgeghanber. In enbodiments in which the guide elenents are
exposed to the Tnterior of the chanber, the lateral transfer system can be
designed to prevent jammi ng or debris 30 entrapnent. According to sone

embodi ment s;,a, gl %oé%'nq%ﬁﬁ%,”t%? HiMka ?an%;&?:;yg [ 5 B2 plolls s gﬁ%@ guide channel s

. Itn %
| ocated in the side walls 0o e car ge, one or e‘tracks or one
or nore raidfsy nodele 0f condiggreguiudie tiiat ohrghsyingreéenent momeergdicdeentdhddeds or t he

like. According to sone.enbodi ments, the nodule |ateral transfer system

ol udes. onith HesPeE O HET eHnBEReRE RS o B S e o

novabl y iengageorinble @oen®klemhe @h Heh@n@pirdé agl @ment $imiithaoonecow nor e

gui de engagenent nenbers tionally include one or re wheels or rollers
b el

si zed to novaBi Bhgagerc RO TSE R FRUNVBYE Clemgnis Ahe odi nents, the guide

engagenent nenber is a sliding nmenber conprising a shoe adapted to slide
along the length of a guide track. In sonme enbodi nents, the one or nore
gui de engag%%mmgep)eﬁ@ diments, the Oy OB dRORF MAYINg elements are constructed of

material suitable for use at high temperature. Such materials are well-known to those
15  skilled in the art and can include stainless steel, mild steel, or mild steel partially
protected with or fully protected with refractory or the like. The one or more moving
elements may optionally be of a cast or solid construction. Optionally the one or
more moving elements are sized and/or configured to ensure any sized or shaped
agglomeration is effectively moved. For example, as the reactant material changes in
20 shape and/or properties, the one or more moving elements are configured to move the

reactant material regardless of these changes.

According to embodiments, the module lateral transfer system includes one or more
guide elements which are positioned such that they are exposed to the interior of the
25  chamber. In some embodiments, the one or more guiding elements are positioned

such that they are at least in part isolated from the interior of the processing chamber.

In embodiments in which the guide elements are exposed to the interior of the
chamber, the lateral transfer system can be designed to prevent jamming or debris
30 entrapment. According to some embodiments a guide element can be configured as
one or more guide channels located in the side walls of the cartridge, one or more
guide tracks or one or more rails, one or more guide troughs, one or more guide

chains or the like.



or integrally formed with a noving el enent. For exanple, the surface of a
nmovi ng 10 el enent nay be specifically adapted to engage wth one or nore of
t he one owormorigloggshde el enents. I n sone enbodi nments, thecCsuby/suniace of
t he process gas supply systemincludes tracks and the one or nore noving

el ements in contact wwth the supply surface are specifically shaped to
engage the tracks. 15According to enbodinents, the lateral transfer system
of a modul ealRediMdRSomhe rmlbt)ulmeﬁafﬂh@gfs%;duré%éﬂdﬁﬁdl{smsyswagﬁnemne%renent s and
drive system Individual ramfingers are attached to a ram body via pins or
shoul der bohe§ cuigkicasreamentapimbcsut digh £ copibarethioi B Rply sagaceivgHt @8 on t he

i ndi vi dual &JHE%rofﬁQeuh&ﬂkQQQMs'ST&PBQ?%FQQHQQmﬁmd&kﬂﬁm%ﬂg%Q%ﬁEﬂt plate

t hat i ncludes parall racks for operative engagenent wth a 20 pinion for
nmovenent t hentiewdlly lllﬂu@o‘i’\‘@ @ rryod ivireds ot rodlag sizq |t<wrw<ehly ergaed thagerds ar e
configured g %ﬁgg i ch hol ds
t he ran1$|Hg§P§@|%9§¥%§%¢ﬁ&%d%h“ ! g&gﬁr gggngggﬂ ai béﬁﬂgﬁ%ww?hat t he
rans substawmnmmMydsbwapaﬁ@h®SQW1M@QNhShn@h@édde¢ngkback and forth
novenent thereby aiding in avoiding clinker build up. 25 According to sone
enbodi nents, the end of a ramfinger is bent down to ensure that the tip
contacts thhsbmpembomhemahhe@ﬁxnhmntgedemgmtammaMmmaesc&ﬂ&ﬁhweu]mcations of
t he ram and alg gx chan qhdue nﬁ; | 38 ansi on or
contraction’of “oh yfﬁ“"“ﬁ% e ¢ 8%ﬁ]te§16n %8 ec’&‘BW?i’ ?éﬁr dé%" f "®VFEm finger
may alsu)lGSQandaymemﬁﬂmahnﬁamm&ﬂaban@memh@(@@@ma&&:dUﬁebmaanmomoles bei ng
covered by th nam ﬁ 4 cont | nue hp fgow%tprou h the p between
the ram and®'B75c'gEes 8€8W8|ﬁ% B OUr e YA E T H oP P e hotiiPEs i ncl ude

the drive compEAN@ALSNELRSSAT Yhel Ocedif Q6 MBMANMERMeAE ih RenAEw@ H¥Or e novi ng
el ements associated with the 14 module lateral transfer system For
exanpl e a OVIPRI SUoHTH BTTeRECIAHY PHEFLYE &S B ety i ve, sprocket drives, rack
and pinion drive or other drive conponent configuration as would be readily
understood. According to sone enbodi nents, the drive conPonent further
conpri sés ofeophngri embedimsnior 81 iR sr e sy iteml ofnbiardiicoinchidpen 5

mechani sm uged ITeQ1llggeJdﬂrie@ 15@%1&5&&&1@5’1%9&@ Bld dx"\;écs%ttgfnn%la iQida i Mem
enbodi nment s, Re provi sion of operative power for the respective drive

conponent ‘féngprsow dedhagylo uhem prdices Simgr svargebolist wbich araghergire thi s
required Opﬁ{)ﬁ%ﬂt%’iﬁy ROVEL ht&@0h bR i (ﬂ?rl@er ’(H%Dn PRE %ﬁ loc\{(f"y ks %ﬁﬁé&%@ﬂ@%“ on of

the nodule wt e processing c |ona I'n a configuration
whi ch i ncl utfes emmdgeinpiteplate thuk ewludopparatel v«ekpﬁwelfdm‘e engagement with a

20 pinion for movement thereof. In some embodiments, the individual ram fingers are
configured to engage a T, C or I-bar shaped engagement element which holds the ram
fingers in proximity to the surface of the air box such that the rams substantially
scrape the air box surface during back and forth movement thereby aiding in avoiding
clinker build up.

25
According to some embodiments, the end of a ram finger is bent down to ensure that
the tip contacts the top of the air box in the event that the relative locations of the ram
and air box change due, for example, to thermal expansion or contraction of one or
more components. This configuration of a ram finger may also lessen detrimental

30 effects on the process due to air holes being covered by the ram, the air will continue

to flow through the gap between the ram and air box.

According to embodiments, each of the modules include the drive components

necessary to effect movement of the one or more moving elements associated with the
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10 the each of the nodule lateral transfer systens can be provided by one
or nore selected nodules. In this manner, the there may be a reduction in
costs asswoiatigessst h some of the nodul es as the oper at Peg/@anpdadent does
not have to be integrated therein. 15 According to enbodi nents, power for
noving the one or nore noving elenents is provided by a hydraulic piston.
For exanple, power to propel the one or nore noving elenents is supplied by

a hydraul i cpplusd R rMIENGLLMES TRRexMip RIS VOLSHIASH QA dhciliafitchiina a rotary
actuator selectable in the forward or reverse direction allow ng for
ext ensi on aferer Breckel $1oiRs- gfckt e PoHen difivensrasheisiivh go e mesligiatgndesi r ed

rate. In Zoass%?kl%@%ﬂdﬂ?%ﬁers&)w PIARLRMRe ab esorRemBRimENdage dfgpective
paral l el racks operatively connected to the one or nobre noving el enents.

Accor di ng t@mpongt Erodsamnmses onges iMoo EEns PrRIPE alactbenl pusirs poribd t o det ect

and transm ibi ' ) ' LNg th n i.ng el ements
fo an opor alTuary eSSkt CEALRY ALF AR e R BB P ssem o
A MODULE Eaibh prrodisineoffapetahies peoargpi desespegivodrine remprodul] ie pprvotbd$s gas
supply syst wherein a process. . S | temis configur to at
enct i et D0 et BLOE R G303 KRRk SSMRT RSP L SHBE,

exanpl e, a goocessatyasincarbnbetianr of ahprmogiess vadidithel yeocgade shaary. syngas or
the Iike. AégorQing to qnpq i me S Arpses t.Igas Hs proviyed to the interior
of the procB@&RY: dhafBBrUFNPE oA (REURZE BV OPFALE YSh{ated with
t he nodul e. thdhkechpoDaessodi®e lagas sinpfol Wysysd edm bayrddeled anf orgusrestotco provi de
air only or a c nb“ngtiin of airaagd/ot one or npre Erogess‘aQQitives

ei ther thr oGRS HAIEEST A BUS™BP hedf kil BF 8t 80UCANEBY W hd™ %6 Eibodi ment s,
t he processw@iasonsupmhy moYSit £m tﬁ@mwhitﬁ/@%oﬁp@%hﬂ MK Mot have to be integrated

therein.

15  According to embodiments, power for moving the one or more moving elements is
provided by a hydraulic piston. For example, power to propel the one or more
moving elements is supplied by a hydraulic piston which drives one or more pinions
on a shaft via a rotary actuator selectable in the forward or reverse direction allowing
for extension and retraction of the one or more moving elements at a desired rate. In

20  some embodiments, two pinions are used and engage respective parallel racks
operatively connected to the one or more moving elements. According to some
embodiments, position sensors can be positioned to detect and transmit position
information regarding the one or more moving elements to an operatively connected
control system.

25
PROCESS GAS SUPPLY SYSTEM OF A MODULE

Each module further comprises one or more module process gas supply systems,
wherein a process gas supply system is configured to at least in part provide a process
30 gas to the reactant material. For example, a process gas can be air, a process additive

gas, steam, syngas or the like.

According to embodiments, process gas is provided to the interior of the processing

chamber through or at the supply surface associated with the module. The process

15



5 system wherein the delivery system may be configured to provide a

di stributed supply or a nore focused supply of air and/or one or nore
process aw0i2bivi®es96For exanpl e a distributed supply conPCEurA2dilgnFoRaN
include a supply surface which is perforated or conprises a series of

hol es. A nore focused supply of air and/or one or nore process additives
may be provided by the use one or nore nozzles. In sone 10 enbodi ments, the

injection ofysaupplARMGH RRELOFNTRES] RS QERRR Addh OY%SLdn%nQﬁl@Wo@%ﬁl at a
| ocation which is raised slightly above the sup gﬁéﬁsur ace. This

posi ti oni NgNEfOr PRRECIPAGY PECHY adrfitiYon githr thraypd/shire oM dedirEcpinbtess
additives can be provided by the use of raised inputs. 15In sone

enbodi ments, the supply surface associated with the process S supply
syst em i ncl dddexding pi gmapdimgntpf thpmf@@ﬁ“aaiﬂoﬂsoplyA@é@rrd‘ngprﬂ%‘@% gogpéwgrmodl ment s,

the nunbﬁr glttell?lew xreﬂlt't NE1i¢& slgfgtef?lpltnldg/fnb% %nh&lp Q! 5 Q/lc%dglcﬁshYb% land/ or

heat circul ation t roughout the-'reactant materi a I'n sone e odlnents
the air supmb@yﬁmdan@ﬁdghemhsdmheomaydm%pﬂm@epemdemﬂkyvcddeQJIEd or the

air pipes t e I nifold such
b " et S B TRRYL S5p R  SRPAE S A TP TER, o e
251 n sone emmmdntHKSmmhesehaxﬁhéh@EOQQS@NQQSwgmpnb%wﬁ%stﬁmhrnmhudes one or

nore nozzl es, the nozales can be conf qﬁ as | ow nedl f h fl ow
ol oo’ X rtre eafeBolBHER) BA7 e PuS R g S o Hiel oS an B | oot o
| ow, med unanstfodhmeghs, ﬂeﬁ@EﬁQMKﬁBnQﬁﬂbh@mpﬁ@@ﬁ&ﬁm@ﬂSa@Bhﬂ@1§Mﬁmﬂhﬁﬁ. Thi s

configuratiop of t I 0Cess st em_.can _be confi.gur to cover
Che + at s arit PrtoaritPh ST wRy SNRBE SHHPRRT IS FLenat ahfhser mont <

hol e patt erpsvigiss ocin@ta@tnol bnd HiemPt PERSS @aﬁlv&uﬁplby ps&de@myaneudr r anged
such t hat operatlon of the lateral transfer unit does interfere with the
process gasOiFass ARt hr ough the holes. In some enmbodi ments, the pattern of
holes facilitates 16 the even distribution of one or nore process additives
or air over a large surface area with mnimal disruption or resistance to

| at er al 'Tratléricgle trkodpats, thesuppbyothrtehewogiied evith Be i pEY- iPAYer rami s

used as t hesym@%' ﬂglu@éseﬂﬁﬂhht}l Qlepexfordtlons. According to some embodiments, the

number of perforations can be optimized to provide additives and/or heat circulation

throughout the reactant material.

20 In some embodiments, the air supply to a single module may be independently
controlled or the air pipes to two or more modules may be connected to a single
manifold such that the air supply to the two or more modules is dependently

controlled.

25  In some embodiments wherein the process gas supply system includes one or more
nozzles, the nozzles can be configured as low, medium or high flow nozzles. This can
be enabled by varying nozzle diameters and can allow for low, medium or high
penetration of the process gas being supplied. This configuration of the process gas
supply system can be configured to cover the reactant material location are more

30 uniformly.

In some embodiments, hole patterns associated with the process gas supply system are
arranged such that operation of the lateral transfer unit does interfere with the process

gas passing through the holes. In some embodiments, the pattern of holes facilitates
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5 pattern of the holes is configured such that when heated the holes are
between the fingers (in the gaps). In sone enbodi nents, the holes can be
conf i gur edoi2n11ames6sr ow pattern with an offset to each ofh@&rCA2bn/(Sore

enbodi nents, the hole pattern can also be hybrid where sone hol es are not
covered and others are covered, such that even distribution of process gas
is substantially maxim zed (i.e. areas of floor wth 10substantially no
process gaspk BRYtdi@ibi@dbh o6& SURSE ?Hkbs@'ah&tiﬂ@smr 2R 2 latdl sSOAE JgiYDOdI neNt s,
t he process gas inputs provide diffuse, |low velocity input of process gas.
I n some enbBdl MERDal AT Er resiBianard Gesralyngteipdtrans&rpr ovi ded for the process
additives. 15 In sone enbodi nents, the process gas supply system further
conprises air boxes, manifolds and piping as necessary. In sone

enmbodi ment sin dgodmpantsj whqseipwi geltipleHmgerghimisruspbredie @ptinoaamest; thehe ai r

boxes ar £ C]?aﬁgm hmbllt sd ﬁ%‘dﬂb&rg{] );éucih NR&"§1%n h-gg't%l ft}%nﬁ(}l% sozgg lbetQJegl ts include

one or nmore alr box components one or nore [ateral transter
conponent s. filgarsgontbe gabodinmene smbbdhiecalsr th bxle comporenfigunalyinianefrade nul ti pl e

smal l er ai rpaletgefle\?ilhogn (?ff%%i t'?)%ldgh (l)t%&gﬁn %‘I he 1%%0(11\%)1%?%,998 lollél p'tt{}clxen giinrall(sgoxes are
specifically configured to reduce distortion, to 'reduce the Tisk of
st ress-r el afecltybfidithareesonte lalskld ng @herthendbthetbar. c®@brellsusiomat evidbodi nment s,

the individyal, air boxes are constructed fromthick carbo teel.. In sone
enbodt ment St b R P ERaT et b AaLbSTag G5 E8hort WBbes s
separ at & veabyath@alyyo gotass gaahpud apilecesibobinigiig@tinintizedh only inject hot air
in areas where uninterrupted/ unhindered flow occurs. 30ln sone

enbodi ments, the material for the perforated top plate of the air boxes is
an al l oy th@atsofeehdholit@nCOMhe PSdOR daeSipatsancadd eduid, es®rtiscifyomplithg overal |
system If the perforated top sheet is relatively thin stiffening ribs and
structural ROPpPoELS mBnt9dkse R dgpadl-eHUse Y Hgooy BOKKE iPHY 456y ObETpr ovi ded,
for exanpl eprocklai@fVBs.enbodi ments, air enters the processing chanber at the
bottom of the pile of reactant material through air holes or perforations
in the fbp of each air box. If the individual nodules include multiple air

boxes, air ey, Re, HsRRNRT O bR bAdiBhEUSLeAl firRQXSSpViLl@ & Bidagl e air
mani fol d connected to an air pipe which connects to a hot air 5hook up
fl ange in theiedhnedvipow apnegessaryd Inoemagmbdspdtypotf disin gevidsd gpeugdbnal | y
adapt ed air boxes. Optionally, the air boxes are cast and moulded unitary inserts. The
functional elements include one or more air box components and one or more lateral

20 transfer components.

In some embodiments, the air box component may include multiple smaller air boxes
or a single large air box. Optionally the air boxes are specifically configured to
reduce distortion, to reduce the risk of stress-related failure or buckling of the air box.
25  In some embodiments, the individual air boxes are constructed from thick carbon
steel. In some embodiments, to reduce warpage the air boxes may be constructed as
separate, very heavy duty, solid pieces of steel which only inject hot air in areas

where uninterrupted/ unhindered flow occurs.

30 In some embodiments, the material for the perforated top plate of the air boxes is an
alloy that meets the corrosion resistance requirements for the overall system. If the
perforated top sheet is relatively thin stiffening ribs and structural support members to

prevent bending or buckling may be provided, for example.
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to facilitate rapid connection to a hot air supply. In sone enbodinents, in
order to avoid bl ockage of the air holes during processing, air hole size
in the pewvbanatwesdsops of the air boxes is sel ected suclrCTiaoiltoseneat es a
10 restriction and thus a pressure drop across each hole. This pressure
drop can be sufficient to prevent particles fromentering the holes. The
hol es can be tapered outwards towards the upper face to preclude particles
becon ng stcKmk RnBoliRlefs, diNer@dditel PobesdifteHIRBERMe QoG heapiRr@l transfer
units may disl odge an material bl ocki ng the holes. 15 APPLI CATI ONS The
cartridge i r§d‘é‘6‘rﬁﬁd§euﬁdgﬁlr‘é‘4‘ o heks oF perdorgiégns ép Yhegpp R giehtaengser df thee chanber

where | at erﬁhlvﬁlgrlvrﬁycﬁlmﬁQn@&derm&lﬁﬁl% al Ho§esr Gt li'l'ldyecg sluﬁﬁlleHQb R h4kRages,

gasifiers, incinerators, 20dryers, pyrolyzers, erature conveyor
systens, an rrenga otheiegir r@eﬁek‘amm}ected t(phlmﬂaplp@ yv wh L@%ﬂettﬁ ivyed awoul d be
mounted 4 n %%k%?tfﬂ onal by Heldast Ak t¥ i faed: f lefOP{l(gﬂdﬁ EIEP‘[éte”lg gr at e
The chanber 1 ncludes one or more inlets con g nput " materi al

exhaust or gdsiloyt reid caand:tian prolcessedpiat eri al outlet or renoval 255ystem
In one enbodi nent, the cartridge is configured for use in a gasifier. The
gasifier may be generally horizontally oriented and is configured to
convert carhonaeeoﬂsmﬁeeﬂsm@m&nt@aﬁymgmga@mdfaesanb&smeﬂm@ﬁmuSQnin one
enbodi nment , cartr

gasi i1 or. 18 hasaaprb U A Rl PP dsk sk e bR BafFan no. 177
696 17710Inesuahmamdaﬁmodumannecﬁhﬁmﬁa&kmudgekmouhdpﬁemhademuhetﬁrylng
syngas and pUSHEl o HESLICH A% Y EAS AN YNy A0, AT vaNd,Rysher -
outwards towards the upper face to preclude particles becoming stuck in a hole. In
addition, the movement of the lateral transfer units may dislodge any material
blocking the holes.
15

APPLICATIONS

The cartridge is configurable for use in a variety of high temperature chamber where
lateral conveyance of material is required including furnaces, gasifiers, incinerators,

20 dryers, pyrolyzers, high temperature conveyor systems, and among others.

Generally, a plurality of cartridges would be mounted in an optionally refractory-lined
chamber to form a moving grate. The chamber includes one or more inlets configured
to input material, an exhaust or gas outlet, and a processed material outlet or removal

25 system.

In one embodiment, the cartridge is configured for use in a gasifier. The gasifier may
be generally horizontally oriented and is configured to convert carbonaceous

feedstock to syngas and a solid reside.

In one embodiment, the cartridge is configured for use in an integrated multi-fuel
gasifier, for example, as disclosed in European Patent Application No. 1 696 177. In
such an embodiment, the cartridge would replace the drying syngas and pusher,
recirculated syngas and pusher, and air and pusher.

18



I n one enbodi nent, the cartridge is configured for use in an incinerator.
In one enbodi nent, the cartridge is configured for use in a starved air

i nci ner atwo.208/1068%ne enbodi nent, the cartridge is confipgiradofimsonzse in a
step stoker incinerator. In one enbodinment the cartridge is configured for
use in a dry distillation apparatus. 10l n one enbodi nent the cartridge is
configured for use in a sem-continuous dry distillation apparatus as

di scl osed in KR20050025190. I n one enbodi nent the cartridge is
configured for use in an incinerator_as disclosed in U S. Patent No.

4,172, 425. Pwnpambedinerthe eridggeppligyeedieurd it gpingieea®he ram and air
15supply of the disclosed incinerator. In one enbodi nent, the cartridge is
configured for use in an apparatus configured to recycle oil |aden waste as
di scl osed il oue gnbEhment thiveurtrglggu4o0BAred fnr yrann i slalved air inhiscigrt ri dge i s
configured for use in a chanmber designed to |lower the viscosity of the oi
20 so it wll drain fromthe products, and volatize (but not burn) the oi

i nto a vapom onphembodihen, bararirgdde tsgonihmrai tbr condestsp sigken incmek@mat i on
chanber. The cartridges would be optionally configured with collection
grooves to direct oil flowto a collection point and/or drainage conduits.
251 n one enlede mehédimthehecarttidgedgeontiguied fifrivguimediry distillison hppagata yi ng

appar atus. EXAMPLES: CARTRI DGE FOR USE W TH A HORI ZONTALLY- ORI ENTED
GASI FI ER

10 In one embodiment the cartridge is configured for use in a semi-continuous dry

distillation apparatus as disclosed in KR20050025190.

In one embodiment the cartridge is configured for use in an incinerator as disclosed in
U.S. Patent No. 4,172,425, In particular, the cartridge would replace the ram and air

15 supply of the disclosed incinerator.

In one embodiment, the cartridge is configured for use in an apparatus configured to
recycle oil laden waste as disclosed in U.S. Patent No. 5,944,034. In particular, the
cartridge is configured for use in a chamber designed to lower the viscosity of the oil
20 so it will drain from the products, and volatize (but not burn) the oil into a vapor
which then carried to the oil condensing or reclamation chamber. The cartridges
would be optionally configured with collection grooves to direct oil flow to a

collection point and/or drainage conduits.
25  In one embodiment, the cartridge is configured for use in a drying apparatus.
EXAMPLES:
CARTRIDGE FOR USE WITH A HORIZONTALLY-ORIENTED GASIFIER
In one embodiment, the cartridge is configured for insertion into a horizontally-

oriented gasifier. When installed, the plurality of cartridges forms the stepped moving

grate of the gasifier. Individual floor levels correspond to a combined lateral transfer
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30 In one enbodi nent, the cartridge is configured for insertion into a

hori zontal | y- oriented gasifier. Wien installed, the plurality of

cartri dgesoformesdhe st epped noving grate of the gasifi ecT/dArdimsezal fl oor
| evel s correspond to a conbined |ateral transfer and air input cartridge
such that a plurality of these cartridge (2000) formthe noving grate.
Referring to Figures 21 to 24, there is provided a horizontally oriented

gasi fier (40QQ) it ShaMe kit hRAL ) plurERYBE i GrRdfORLEO NG (Y nRvingnt ed
refractory |ined chanber having a feedstock input, gas outlet, a solid

resi due out$'@€, and various service and access ports. The gasiflcatlon
chanber has a stepped floor with a plurality of floor |evels. Each

i ndi vi dual cartridge (2000) corresponds to an individual step and is

ori ented i nRefpreing rahiseres sbien24t Hate it i vidpd o holizepelly pyens¢dogeidict F0PQ@ci | it at e

novement Of d%@hcrn i(n%ﬁ 1511@ ﬂzg”}zt}{tﬁl%ggrf\énﬁi rgﬁflijtgr %Bed‘"éﬁdﬁl%éiihawggl i ng of

unprocessed e side wa e gasl ier are provided with
openi ng for&@hekaeen@wenubﬁdb%ehtnﬁmvmdmammoanmnrdgesdnﬁdpapemnscartr|dges

are insert efihe S..d Qtp 10315 ?exsh ) sta{)ftpe& rf'l%oruvm% (pﬁt?lghtgl (gLHo%r %e‘l'/ Is. I\‘{% n

installed, 1'ndivi dual car ges e covere cartridge
above it, sm¢mKMMaMNnnkyCﬁ0@0mmeqmnmiuenlmnduMuhwajammeﬂmd@elnﬁmexposed to

the interio é}ﬁm&grstua} tglétetg fl}?oerfl?\{e %rpﬁ@ to gdgﬂtrdteesmov’ement or} redcgant mdt%ﬂél a series

of indivi dut
10 through the gasifier without tumbling of unprocessed feedstock.

The side walls of the gasifier are provided with opening for the insertion of the
individual cartridges. Adjacent cartridges are inserted from opposite sides of the unit
(see Figure 24). When installed, individual cartridges are covered, in part, by the
15  cartridge above it, such that only a portion of an individual cartridge is exposed to the

interior of the unit.

Referring to Figures 2, 3 and 21 to 24, a series of individual cartridges in situ forms a
moving grate (4002). An individual cartridge (2000) comprises both
20 support/connection elements and functional elements. Referring to Figures 5 to 11,
the support/connection elements include the cartridge framework (2010) and
connection plate (2005) specifically configured for sealing connection to the shell of
the primary processing unit. Refractory (not shown) is provided between the
cartridge structure and connection plate (2005) to reduce heat loss and heat transfer to
25  the connection plate. Once inserted, the cartridges are secured using appropriate
fasteners. The cartridge includes alignment guides (2015) to facilitate the correct
insertion of the cartridge into the chamber wall and installation notches (2020) to
allow for the insertion of tools to facilitate the insertion and removal of the cartridge

from the primary processing unit.
The functional elements of the cartridge include air box components and lateral

transfer components. The air box of the cartridge is a composite of multiple smaller

air boxes (2025) constructed from thick carbon steel.

20



novi ng grate (4002). An individual cartridge (2000) conprises both 20
support/connection el enents and functional elenents. Referring to Figures 5
to 11, thwo=xopposgdbconnecti on el ements include the cart PCagazbrizsenor k
(2010) and connection plate (2005) specifically configured for sealing
connection to the shell of the primary processing unit. Refractory (not
shown) is provided between the cartridge structure and connection plate

(2005) to rggugershBabass st ARBofGRbLE the 3NS Hefeal @ni2RadRE nfONRCGtHAR Pl ate.
Once inserted, the cartridges are secured using appropriate fasteners. The

cartridge |@e$<ud>é§eﬁ<|>rr1§<ﬁh~ewhegtap@é@dc(hzmmx 282V achei dial eupmtied o theect

i nsertion ofgifugacar GJXE dgﬁ a s'ﬂ\tg% «Ilhﬁldﬁlmj‘35y@nllecmo dﬂ%ﬁr%l&a@bgn not ches
(2020) to allow for the insertion of tools to facilitate the insertion and

removal of Wvheh gameeth d@;ei fat ovn havd pr leeyCrocedhd nfgmaﬁm.pldse ThHe
functional el,guBof Eld@ i ﬁ!:?m%ﬂlg 1|nng$follq%er&%u€il%sr g@?@s& conponents and | ateral

transfer conponent e air e cartr a conposite of
mul tiple smaller air boxes (2025) constructed fron1thick carbon steel. Air

e.nt ers the "%% I fexldgl{)dl?‘%ext hl% ne 1tts olinthe thng&tepmcﬁ?e a muﬁ%?et—ﬁh%x m‘tlﬁdéé) thr OUQ.h

air holes ( erforations int each ai r box ( The air
i's suppliedQOﬁDIh@ammdiBEHQMsanmdbmxeﬁ&m1almmﬂdm@kanamgmmmﬁbﬁphﬁ (2035)

connected t 2 e, ( ). whi ch hot up flange
(5045 in tRstBgThacRh Bin iRl it d BATRE RO B B0 B, SRE0Rh el Plal Ducs

i nputs for mheﬁnmm@umnaﬁg@204ﬁaumThablaughak&ﬁnansﬂ@m:@m@p@ﬁ&mpﬁmof t he
cartridge i tiple-finger rier ram (2050), engagenent el enents
and drive s@§%§ﬁ@“Pﬁ 1%@&?”&%ﬁ%&?ﬁg§b§ (2051) are attached to a ram body
(2055) via pins or shoulder bolts (2060), which do not tighten 10on the

i ndi vi dual flnger The ran1bod¥ is connected to a drlve engagenent pl ate
(2065) t hat Tienigfliyigual R MSar PP CPRRIS 4 209) conrrued HuFREeua 1-P4m fi nger s

(2051) conpihbsR @0DH) P\ EsHaRR d; %h‘ie%@mt Qe 80FaER 7N Lok S OANREHVIIBAT75) or
C—shaped engagenent el ement s | ocat ed between individua
air boxes and the outside dlr boxes dnd the cartridge framework respectively. The
engagement elements which hold the rams in proximity to the surface of the air box
such that the rams scrape the air box surface during back and forth movement thereby

avoiding clinker build up.

20 Power for moving the multiple-finger ram is provided by a hydraulic piston (2080).
Briefly, in the illustrated embodiment, power to propel the ram is supplied by a
hydraulic piston (2080) which drives two pinions (2085) on a shaft (2086) via a rotary
actuator (2090) selectably in the forward or reverse direction allowing for extension
and retraction of the rams at a controlled rate. Position sensors transmit ram position

25  information to the control system. Two pinions (2085) engage parallel racks (2070)

on the drive engagement plate (2065).
CARTRIDGE FOR USE WITH A STROKER INCINERATOR

30 In one embodiment, the cartridge is configured for insertion into an incinerator
thereby providing a reciprocating type of stoker suitable for use in municipal,
industrial and commercial incinerators which is operative to tumble refuse deposited
thereon to enhance the combustion process as the refuse transits the length of the

stoker.
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15 air boxes and the outside air boxes and the cartridge framework
respectively. The engagenent el enents which hold the ranms in proximty to

t he surf awe0fv/tobs®6ai r box such that the rans scrape thecaicazbosensf ace
during back and forth novenent thereby avoiding clinker build up. 20Power
for noving the nultiple-finger ramis provided by a hydraulic piston
(2080). Briefly, in the illustrated enbodi nent, power to propel the ramis
supplied by a hydraulic piston (2080) which drives two pinions (2085) on a
shaft (2086) via a rotary actuator (2090) selectably in the forward or
reverse di riBcPMoRMEPIBRNINGNT dPCiRskten SPIBRF AN dr el REEdd] 6¥ingf deTHe Y dns at a
control I ed ¢at&ry ROSIohiaPlRIRREH Shalb@N S FAFHPAS] Il Ahe2Rn i@t ion to
the control system Two pinions (2085) engage parallel racks (2070) on the
drive engagépentingliet de (1IpgsBN, olCARTRIBGEARERLSEVINT MsallSrREKERU4INCI NERATOR
301 n one; e”&ﬂﬂhsf@%"ﬂe’ cotvél@d,gf'f‘h&r{,'bgigﬁe daftriGQNL A &M @l dngsﬁa? drli@Pod At 0 an

i ncinerator thereby providing a reciprocating type of stoker suitable for
use i n nuniioflipalgl canddestis ¢xpbsedria the omwrereff gie unnci nerat ors which is operative
to tunbl e refuse deposited thereon to enhance the conbustion process as the
refuse transits the length of the stoker. In one enbodi nent, the

i nci ner at or Rdanipg its Eguaneltengatiedti@adiampedat uddsng alege®R alfdrywadier i zont a

combusti on c,aqgef. Iohfr‘r ovided.in alo Hfth,‘id s of the casing
For the i nsQnearibr i v ACPOEApI T de ety e PR i o
5cartri dgesexanst ClovBraad pplidhapaiier pby (12718). CRetindiddgel abaidged ih sits et t hat only
a portion Qfﬁan Hggiv[%raL c§rtridg§ i§ exposed to the inte io[‘Pf the
uni t.Ref er’ IR Gl &:6n tEOBIRTRTFOR SREHEYMICI THHES “4H i et
(1002) for wastig anmbieticad slevanoutl et for ash (1206), optionally equi pped
w th an ash extractor screw,
Each cartridge includes a reciprocating ram (1035) having a pusher wall defining a
15  portion of the riser when in a retracted position. The ram is that is movable across the
surface of the cartridge exposed to the interior of the chamber to an extended position
to move burning waste material thereon further towards the outlet end of the
combustion chamber.  Air injection is through nozzles or perforations in the face
plate of the cartridge (2207).
20
The cartridge structure is generally as described above. Briefly, referring to Figure
27, each cartridge includes a cartridge framework (2010) and connection plate (2005)
specifically configured for sealing connection to the shell of the incinerator. Air
enters the incinerator through air holes (2030) or nozzles in the face plate (2207) of

25  each air box (2025). Air supply is to the individual air boxes as described above.

The lateral transfer components of the cartridge include a multiple-finger carrier ram

(2050), engagement elements and drive system and are as described above.
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10 exhaust (1501) and optional burner port (1273). The indi vi dual
cartridges in situ forma stepped floor and each step optionally defines a
separ at e Wornivgesmsea for waste material at a different per@aAabiligio2Each
cartridge includes a reciprocating ram (1035) having a pusher wall defining
a 15 portion of the riser when in a retracted position. The ramis that is
novabl e across the surface of the cartridge exposed to the interior of the

chamber to ﬂHEeEMmﬂﬁMm@@F thE mvnmlbwmngvma@i{emamtmjswhereon
further towards th nmbust i injection is

t hr ough nozEIR@EEBrpr‘éRfP&Ié’tILBﬁ§ i%ﬁ%@“#&c‘@ Iﬂi‘ﬂéﬂ\gﬂbfﬂtwlegwgu dge (2207).

20 The cartridge structure is generally as described above. Briefly,
referring to Figure 27, each cartridge includes a cartridge framework
(2010) and cohnettiodwe poratse WithooBlera praeilfi sy by @anddegungedhamber, deal i ng
connection to the %Q] ggnthe incinerator. Air enters the incinerator

t hrough air hol es ? nozzles in the face plate (2207) of 25each air
box (2025). Air suppiywdﬁehmnﬂhenﬁﬁdWV£muahﬁ$naimomBSdasdeSGmmbdd above.

The lateral transfer.coppone % s. QL. 40 e SR ri dge include a multiple-finger
carrier ram (20 53 engagenen E1enenfs and drive system and are as

descri bed above. THEn&ENBGLE MENTIU&@OCEHECML M@M‘ly@&n}gfﬂlﬂweﬁhb ANVEXCLUSI VE
PROPERTY OR PRI%lLEGE]%%(gLQ N%P NEPEt NEBle Ect ME: 1. A nodul e
for use with a I°At 8 Bt AASFEYS &L St B prist8s e g chanber, the 5nodul e

conpri simng: a nDduIe | ateral transfer systen1conf|gured to ane a
react ant nategig# frlq | ocation t focat on, one
or nore nmodul & pré&esEePis d%%p‘?’%@?&%ﬂé‘“@o‘hf?g&f‘ & v “*F)P‘o‘{/fua‘éi%ne or nore
process gases t QaiinéienRelerddr! brytN@yfodpet amnth abehivad convding symeul @ of claim
1, wherein the nodule is configured for use in a furnace, gasifier,

i nci nerator, dry®Y dSUAHEN §PPAFISHi gh t enper ature conveyor system or dry
distillation apparatus. The nmodule of claim1 or 2, wherein the one or nore

process gases is_air, oxygen, steam syngas, hydrocarbon or oxygen-enriched
air. 15 3. The module of claim 1 or 2, whefein the one or more process gases is arr,

oxygen, steam, syngas, hydrocarbon or oxygen-enriched air.

4. The module of any one of claims 1 to 3, wherein the module lateral transfer
system comprises lateral transfer unit comprises a shelf, platform, ram, plow,

20 screw, carrier ram, conveyor, belt or toothed wheel.
5. The module of claim 4, wherein the ram is a multi-finger ram.

6. The module of any one of claims 1 to 5, wherein further comprises one or
25 more cooling means, the one or more cooling means optionally operatively

associated with one or more sensing and/or response elements.

7. The module of any one of claims 1 to 6, wherein the one or more module
process gas supply systems are configured to provide one or more process
30 gases through a top plate of the module and/or through a face plate of the

module.

8. The module of any one of claims 1 to 7, wherein the module lateral transfer

system comprises at least one hydraulic piston.



The nodul e of any one of clains 1 to 3, wherein the nodule |l ateral transfer
system conprises lateral transfer unit conprises a shelf, platform ram

pl ow, scre®20tiam68%r ram conveyor, belt or toothed wheelCT/Chzelmsazke of
claim4, wherein the ramis a multi-finger ram The nodul e of any one of
claims 1 to 5 wherein further conprises one or nore cooling neans, the one
or nore cooling neans optionally operatively associated with one or nore
sensi ng and/ op resRRNASR RLENBRIT clalfie] MUl iR e th@%{)dQI@Qs efarichiing 1 to 6,
wherein the one or nore no cess gas supply systens are configured to
provi de one or r’r’bﬁe\éloﬁﬁlﬁeé§§)°@*a§g‘§“liehf‘”dﬁ§hth§)% peghapeer dpot he nodul e and/ or
through a face plate of the nodul e. The nodul e of any one of clains 1 to 7,
wherein the nodule lateral transfer system conprises at |east one hydraulic
piston. 9. The nodule of any one of clains 1 to 8, wherein the nodule is
configured for insertion into a process chanber wall or through the chanber
floor.
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