PRESSURE VESSEL DOOR SEAL MECHANI SM This application is being filed as a
PCT International application in the nane of Alliance Technol ogy G oup,
Inc., a W6.2oamaupspati on, on 2 1 Septenber 2004. Fi el d eCTtuseookomsm®nti on The
invention relates to a pressure vessel used to recycle solid waste and
produce a usable fuel with recycle streans. The pressure in the vessel is
mai nt ai ned by a door that maintains effective pressure, tenperature and
hum dity within the vessel. The effects of mechanical action, heat,
pressure and hum dity can be used to break down cellulosic waste into a
fuel. The vessel also produces an easily separable glass, netal and plastic
recycle stream depending on solid waste content. Background of the

I nvention The di sposal of solid waste materials has beconme a najor problem
for both ublic and priRBESSUK SEL DRORBEAL MECTHANISME have
successfully used only a portion of this waste stream however. The vast
majority of waste streans are either burned or introduced into |andfills.
Throughout the buitHis §iplichtsi e Beingtfel APPOT [Rbrraabhd pFisdation an@eabed by

i ndi vi dual househol ds,” "busi nesses and governnental units has substantially
i ncreased overf Alhendedsehnadegy/ Gy, Inpi, 3o Satorparabens wngd steptamtce 2Pt s has
becone an increasingly difficult problemfor both private and public

organi zati ons. The conveni ence and cost of waste di sposal has steadily

i ncreasegpal ong with the envir onmiiéldlof ¥lgBB/entidn t he solid waste on |and

use, potable water and the atnosphere of the natural environnent. Recycling
efforts have had s@%?én‘é@é‘@léﬁl?teﬁgv\kp@ﬁs;m? H@S%S?frtoﬂre%? 1lidvaste #¥eyci abl e

materials is o BER S Skt £ 6 theRe QR mdiRtaftieliai n
val uabl e naté??%ﬁ%%ﬁégyggkaggtégﬁg%eiFgﬁg'havgr een %rea?eg ofnﬁrgtreated.
None of thesebya édareledt meandtains effesbeprétasrebempewtute kyd hemahtyewdtlin thed ew of
the relatively high cost and | ow efficiency, of solid ste separation
processes. onessaly EH‘}’)?&‘T’C& ?ftdrF“E) E’é?a]aaﬁf‘ﬁalfl’g}%g p§€§§§‘lr8ﬁ’§dﬁ/a Kﬁﬁy&@gg% é‘§e‘ft8r
treatl ng}y"aStlﬁeﬂ@&&f&ﬂ i Rid QiR a2 el The!@bss@NkoFreides an 8asi®t al or ot her
recyclable streans is found in Anderson, U. S. Patent Nos., 5,445,329,
5,540, 391, 5, 8paableglandnetalandailastic dedycip sierasdepgndiss angold weste gowaRty i son
et al, PCT WD 00/72987. These references discl ose apparatus, mnethods and
processing of nunicipal solid wastes into fuel and

Background of the Invention

The disposal of solid waste materials has become a major problem for both

20  public and private organizations. Recycling programs have successfully used only a
portion of this waste stream, however. The vast majority of waste streams are either
burned or introduced into landfills.

’ Throughout the built environment, the amount of solid waste generated by
individual households, businesses and governmental units has substantially

25 increased over the last ten years. Disposal of such waste materials has become an
increasingly difficult problem for both private and public organizations. The
convenience and cost of waste disposal has steadily increased along with the
environmental impact of the solid waste on land use, potable water and the
atmosphere of the natural environment.

30 Recycling efforts have had some success; however, the major proportion of
recyclable materials is not recycled and remains as solid waste. In order to obtain
valuable materials, solid waste materials have been treated or prétreated. None of
these pretreatment processes has been widely accepted in view of the relatively high

cost and low efficiency of solid waste separation processes. One attempt to



recycl able streans such as a glass stream a netal streamand a plastic
streamif inplenented. These processes involve an apparatus that can be
used to tweabosaliidd waste material. The waste material ipeTaIS2@a@3iont 0 a
vessel, contacted with steam and processed at increased tenperature and

pressure. Themy@ddcetaypairausr?swm PrEdERR: F1UER AR haBe ¥R L tOdri 1 t he
vessel contacting_the solid waste under conditions of rotary agitation can

cause the solus andy? glass & medelior edier thovplablatstreamsis dpwnd ibundatsor, sol i d
fuel and can @gspﬁgﬁ%st 5'4115‘:@'@)”%116’5'910 véea‘éashlgo%at earreﬁp fpﬁﬁﬁ‘:} gl ass and

pl astic streans that car be ieati’ e o501 mat eri al

usi ng conventdsoiddus angalsaii Garrises hﬂulquesr Wasel 7298 7raes 12 fer€lBs disyloghnd
particle size-t e segtgr ting systens_such as a tromel or flat bed

separ at or’.  THEPH& rpGessins phaugisinagseikvestesdnigifrelandne

application tP%nr? i t f:rciently.
The pressurquzyg[a??%%gmggrgfl%%be%g{sgg %-8 i@é@ga ou éEHd %%lﬁ;gs f ﬁgégt 410

| dPa) or as liimptdneengsl. 10 psig (about 100 IcPa) can be mai nt ai ned wit hin

t he vessel betwee char i and di schar he ess usin cl osure
system The prior B{‘% S fgoLys an E)?Hj"g eﬂ@@i@et&i?a?@f% Wifeat i ng
the solid washfediqr Theevamérnﬁm&%@g‘ 19&quhﬂalms£aedon@a@eédsve&@§t@£ﬁﬁnd ecycl abl e
stream have their productivity reduced by the difficulty in attaching the

cl osure Hit emrm@a:?eguamglcmedﬂﬁmelramandwgresw cTlasvaristyf inoneistuee, vessel for

or estur b vesoerbeiSeEhE e AR EN AT e B P BT Ve patent

i ncl ude Ki ng,cobllifonfat @iy h@tat@nl@ﬂcﬁ&@thetd@ﬁﬁ walRWeoduct R tatabd@vil Alo gyst em
that can be used to seal a Eh pressure autoclave. Figure 1 of King shows

door 14 and Iusgfdl bwmablg saled fuphakcan adse regilbndormationof spsilytsepprphle sreidr t o

the d .
(Z:aggg 208 glc%% ggggﬁgtlﬁﬁfé&ﬁ%ttﬁ&g%%%ﬂ }}g%na gg}ﬂésoﬁﬁhfeﬁ‘ a%%ra pressure

forns a Eeal usingtdoevaitiougltsepratiGetechiigues dased cmrtda@ecst dd:ﬂsrty aad paidlet he

novabl e pol ygonal gasket structure, Bowran ﬁé No. 2, 196, 895,
shows a segmeHCddP fqpa@@agéys(ﬁ?mwwhwag%%&h 1éa}P P@Woﬁechanl sm Figure

3 of Bowman shows a8 ckddGsddRo frehi&hé ?cﬁfcﬁgad%)l%hﬁiré’sﬁhe W cGtibit St pRosdure!

Bowran shows the ring i nan expanded position. ‘Bowran Uses a nonh-conti nuous
segnent ed cl dsaneessfulljcireat ¢hetdodid wastesacibuglit - Thekmedshiree il tedo (oersi(aboat
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20  be maintained within the vessel between charging and discharging the vessel using a
closure system. The prior art apparatus and processes, while adequately treating the
solid waste for the purpose of obtaining fuel and separable recyclable stream, have
their productivity reduced by the difficulty in attaching the closure after charging
and then removing the closure from the vessel for the purpose of ‘discharging the

25  treated waste. A variety of prior art pressure vessel closure systems have been
disclosed. Representative patents include King, U.S. Patent No. 3,107,810, that
shows a rotatable tab system that can be used to seal a high pressure autoclave.
Figure 1 of King shows door 14 and lugs 18 and 19. These lugs 18 and 19 are
slanted in order to cause the door to seal against the frame. Hersman, U.S. Patent

30  No. 2,989,209, discloses a unique flexible polygonal gasket that under pressure
forms a seal in the structure. See Figures 4 and 5 of Hersman and the movable
polygonal gasket structure. Bowman, U.S. Patent No. 2,196,895, shows a
segmented structure driven by a mechanical screw mechanism. Figure 3 of Bowman

shows the ring in a retracted position, while Figure 2 of Bowman shows the ring in



decrease in dianeter to effectuate the seal. Platts, U S. Patent No.
4,102,474, shows an expandabl e door | ock/closure nmechanism As shown in
Figure 1 wO Rea41439 t he structure includes a nunber of Ipcoalsgood/ostvat can be
noved froma | ocking position to an unl ocked position or from an unl ocked

position to i " near comn t he
door. Ml ti pl%g e%f%d%@f)gglg&g %@éﬂéﬂ %S@Shag}boll’a(iﬂlll¥18 W SF%‘&S?tS"‘ %S%ﬁatrbﬁ%e t he
bl ocks into lthakisesn pdsliké tieadReneMber d. a9varidatagdrethiet e4th488n&h Qo aflb&0 Shows
a segnented seal 1structure t hat c n be moved radially to seal the door. The

door seal s shBR#Fal nihs S5EE causgy thedi@msieraf theguirouiar gisghber &7 ingicasamived by
| ocki ng pawl %eaem% dpahﬁé@eﬁta%ffeaﬁag'ihe b PlattOEKS. ft%te%?f«foth%z 47ﬁ'sﬁ0W§ Lses

mechani smis sonewh simlar e nmechani smin ’howev e
arelatively an@xpdmbhgambr xckiclsumorehemsms Ystshownd Bigurn Eo£Rlads, Yhdy t he

si npl e struct re of. t res nt i.nvent| O . her ref.erences i ncl ude,
Pl aczek, ]Ng ?éElocgﬁ gﬁ‘t ag%tlg@ﬂé‘r lgekingpesiti togs
aspects Of a aﬂﬁﬁ&%ﬁé@pé’s@ﬁ&%r frcﬁﬂgﬁ ﬁﬁfé@ked%o@xtm'ﬁ%&ﬁn&ckgg&moﬁ fﬂﬁlﬁng 29,

5,540, 391 and 5, 655, 718, shows vessel supports 64 and dockin 180 in

Fi gures 6, 18nepaly Cpglplﬁéélﬁg fo sgalghe Pegre Adulbipks. blﬁcks@&rﬁwva(htiy Byd&‘étzl;lc%? show

i osuro 7o- 720 70 @B BB SERHER BElmsbont BB RamuelS Freiffornt o

need exiBls fM89¢850( 856Bﬁ(ﬁvs\/aes:‘e‘gﬁﬂenﬂéﬂ@édlrs@u&y@ttﬁﬁﬂdaﬁ%b Rvegsddi Al Bisenerti es,
while at the sane tine being configured for ease of use. The pressure

vessel cl osurtke dgpst Jhﬁéﬁ%rmealsﬁbowagaﬁgéredfofr%ﬁmwaatrﬁ%hr@ugbé saie govedsel  at
an | ernal g3t otk s 0Bk 209260, P, 1208 5, iy B0 poi

(417.70 kPa) ncrease |n ern t enpera out
14Q0C, addi t|somabvhyt sahilar to ubsmaciangin indB@dae howev et ityasesiamlanvellp to about

100% rel ative hu whi | e being readily noved or noved for di scharge
and (; epl aced “8f% @?ﬁﬂ&&%ﬂ%ﬁn@? %¥§§?mﬂﬂaﬂéélpée‘fe§§ar¥ P%g}eﬁéﬁ? le spgturefie at

whi ch thes cl qediRsdR vt ened: ﬁﬁaltqé@&ﬁéesqﬁauéy@»ﬁc%az hak! bl pase
productivity, reduce costs and inprove the overall quality of the solid

waste or r ecyk97éd7 84t whmhsho®s p disciDirgedmgicbnasadspedieof apresdurovesyd. have f ound
cati Iy opened iitiob SbhRg TG Seerath bt S B R s Sorr at edat
pressures betg A dlaéklhg@ﬂags 80in FRUFHIGY 16 3P, Blerfig KIP8) PaBs N&out
206, 850 Pa (206.85 kPa), -at a tenperature between about -anbi ent and 1400C
t o 2000C and 6:388,690 and 6 752,337 show a discharge closure for a pressure vessel in Figures 1
20 and 10 and vessel closure 70-72.
In light of the technology disclosed above, a substantial need exists for a
pressure vessel closure system having desired properties, while at the same time
being configured for ease of use. The pressure vessel closure system should be
capable of maintaining a pressure vessel at an internal pressure up to about 30 psi,
25 206,850 Pa (206.85 kPa) or 60 psi (417.70 kPa), at an increased internal temperature
up to at least about 140°C, additionally at a substantial relative humidity, i.e., up to
about 100% relative humidity, while being readily moved or removed for discharge
and replaced after introduction of solid waste for treatment. The rate at which the
closure can be opened and closed can substantially increase productivity, reduce

30  costs and improve the overall quality of the solid waste or recycled streams.

Brief Discussion of the Invention

We have found a pressure vessel closure system for use with a pressure

vessel that is easily opened and closed during operation., the vessel can be operated



a relative humdity between about anbient and up to 100% rel ative humdity.
We have al so devel oped processes using the pressure vessel and cl osure
system TWe 2iama1430d tenperature of the process i s adaptreu/useordmsmdai n
thernopl astic materials intact and not to cause the nelt coating of the

i nternal sur I 2 lastigc,c j h oQr,~el.esur e
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easily from Ra(2PRT kRag,idt hoempaatdrehevsedh dosi drhibivnt ahide 4000 200G Wh&asy st em
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menber, spli BIEHRIE it Betecnabon FrRbienhandnieci00%s refatve fwmidify. ofeni ng can
be noved radi,ald¥sof [t §dups cked
position by gﬁjaen%%on%&?ﬁg%gl?ggﬁseﬂé%%?gP%ggdr% lﬁg&g{) |dfc 1r| ngsgtreﬁ{s?g}‘}}e?

ci r cul ar Smentiere.and kempspitite ofithgpocess iy adapted torerdeaindbermioplasymdterisisng nmeans

t hat can change.th i,anmeter, of 1 he circular | ocking nmepher, Vi t he
| ocki ng rnenblap?aclt %‘ﬁ?&ﬁ% c%qsgglé%mpﬁggaéalgtoglﬁﬁn@&éaﬁ S%%%Feﬁﬂga@lé’éﬁsggwgﬂgi on. The
enl arged di apRb@S cdafifighbe either the |ocked or unlocked position. In other

words, the |ocked position can conprise either the |arger of the dianmeters
with the unl ockedTg@)@@QriCé%uw}ﬁ@m ofethe yentign ipfolvhea Flosike tiept rember

di amet ers. ter J | ocki osi.tiaqn cC e t.he snnller of the
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di armet er10 dependt Bgstan caiebe gasilylrtmbi, 1felekidiy IAEDEbsddDopi@idhtd Eiftuthr

proxi mate the door perineter, then the unlocked position of the circular
menber is t hBwesbar sekt lapldpefiag or movelle rigg apsibsr af the vaselensaine ceRkeci r cul ar
menber exten : L : | i el,
spanni ng thegll%xger éailcl @?ﬁggﬁ&%ﬁ‘gf?‘g‘gg?%% gﬁﬁoe%lag%%ft el¥€k;e§1 gflﬁgﬁggnel,

| ocki ng t he demgingrthpeesstlidametat dEhegtlitvimigyor spliit ditvelac nreablear Thespbie ring s

pl aced in the vessel openi nlg t he ockiﬁ]g#mﬁition i S tge .positi? of a
smal | er di anBt @FCHA IR 8 e APV BTRS st %tl“f’én(?mllﬁ?lt ¢ dBETIsE P g‘_ﬁans t he
interface betyges 1b88nE hRANE r@&qndg 138 10R85hemb QKA thd d16sa108UH & b Pl ace.
The circular nenber can be nounted as a part of the door assenbly or as a
part of: the vpusald wdekadpysiti@r.i Ehc ddareed pringter odn bheitlor dwilagedprgure 1 is

an isonetric view.of a pressyre vessel .o he .l.nventi on _show ng, the drive
rochant sm moViBR iR gt S aPty padekeEs GOLER PR b e R
geardriven suypeidiametbrs GAtHSHUB RARItEed fRitl6a Dehlg, thdSaklld G f atdotlah@ieaiber The

vessel is charged through the door. . .
diameters. Alternatively, the locking position can be the smaller of the locking

20  member diameters, while the unlocked position is the larger diameter, depending on
design. If the locking member is positioned proximate the door perimeter, then the
unlocked position of the circular member is the smaller diameter. As the diameter is
increased, the circular member extends past the periphery of the door into the vessel
channel, spanning the interface between the door channel and the vessel channel,

25  locking the door in position, Alternatively, if the circular member is placed in the
vessel opening, the locking position is the position of a smaller diameter. In this
second embodiment, the circular member spans the interface between the closure
and the vessel, locking the closure in place. The circular member can be mounted as
a part of the door assembly or as a part of the vessel assembly.

30

Brief Description of the Drawings

Figure 1 is an isometric view of a pressure vessel of the invention showing

the drive mechanism movable door and support frame. The vessel rotates on a gear



Figure 2 is a side view of the open door and | ocking nenber of the pressure
vessel. Figure 3 is a plan view of the circular nenber, also known as the
split rimnygQ2oiangidéeeper or | ocking ring, show ng the openTassikiosrwoand t he
cl osed | ock position of the locking ring as actuated by a nechani cal
actuat or thaj,. . ' Lt nds to cause
change, suc hgggﬁgﬁﬁﬁ cﬁ@?g%éﬂ;&ggbgé@gg%%g%}Qﬁ-ﬁ{kn%llaglogdﬁé}f'errrﬁ%")?gsts ﬁelsl ocki ng
ring. The di eimegedrthmiigh tiee dooeki ng ring changes, i.e., expands or contracts
from an unl ocked gpen position to _a | ocked and closed position. Figure 4 is
a cross section 1gp{eg’£p@ slespieyiof éheongn dpgkanddockdrsmenter el gerssure ock
assenbly, thgegircular nmenber in its open and closed and | ocked positions
with respect to the door and vessel. Detailed Discussion of the Invention
The invefiti on i nvBigues3 i pppeewtafshd ¢iatlar arentter, Ewdktoovit aseht spid sing,

materials of .mapy different types includin ni Ci ste, .industrial
Naste, 1 | HPSRLHE GoSER R EHEAROVAS: e ShREaeoarEibs ot Tork BP T an
arise from nypneidiingWant & flat@ddy ORclifithPIbINGIBATaR B MAThIERENY

| ocations. Such waste can include both inorganic and organi c conponents in

the form of beeen sisplitninggndatecanseckange, syblass dvincrpaseser, debreask, wakiee and

ot hers. Such,wastes.ga e deriv I ackagi mat er;i al s that can be

i wed cel | ul Sereis op i dading BBy ioRH BFFERARIME e Ll o

pl asti ¢ 19r apor @nd&éts ErobOdr rdScked topeh pEsitish toal loelktaduimd @iized padidorot her plastic
or netal packaging.naterials and gl ass bottle and contai ner_waste. Such
wast e can be any E@gHE hista Gessoectinnaaithigure get Hne 4rfehewpng detat of thydeer i al
typically avai i i Ci : M?Pﬂ i :

f eedst ock fogkkgeeﬁ%bg uct#%%Eg%m2%§QF$%B%%§ﬁgQ¥§§§C e Sg%fucﬁuﬁﬁgﬁﬁde

cel | ul osi c f idspsct ar thpdbey, andaypssdboar d, corrugat ed paperboard, newsprint,

gl ossy nmagazi ne stock and a variety of other cellulosic board or sheet
mat eri al s, which can include polyners, fillers, dyes, pignents, inks,
coatinggsand a variety of other materials. Plastics common in recycle
streans i nclude polyol efins such as pol yet hyl ene, pol yptopyl ene, polyesters
such as pol yet hyl ene terephthal ate, polyvinyl chloride, m xed stream

pl astics and ot hert hernopl a ic.ngeriaLs. bt al streans can include
ferromagnetic nmetals such as—FfoH; lon AdealsiRion: 51 oys,

non-f erronagnet i CTABLALStiGILGR0RSs & aiPaitinid tBRdafbbakedldaeatRhas hiakdialsn t he

formof cans, foils, sheet materials, etc. Gass materials .
of many different types including municipal waste, industrial waste, military and
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20  governmental waste streams. Such waste streams can arise from municipal waste
collection from businesses and residential locations. Such waste can include both
inorganic and organic components in the form of cellulosic materials, metals,
plastic, glass, food waste and others. Such wastes can be derived from packaging
materials that can be mixed cellulosic paperboard packaging materials, corrugated

25 paperboard, plastic wrap, plastic bottles, steel cans, aluminum cans, and other plastic
or metal packaging materials and glass bottle and container waste. Such waste can
be any combination of plastic, metal and paper, etc. Material typically available in
municipal waste that can be used either as a feedstock for fuel production or as a
valuable recycle product include cellulosic fiber or pulp, paperboard, corrugated

30  paperboard, newsprint, glossy magazine stock and a variety of other cellulosic board
or sheet materials, which can include polymers, fillers, dyes, pigments, inks,
coatings and a variety of other materials. Plastics common in recycle streams
include polyolefins such as polyethylene, polypropylene, polyesters such as
polyethylene terephthalate, polyvinyl chloride, mixed stream plastics and other



can be clear or colored green or brown. Once treated by the apparatus and
process disclosed herein, the waste streans can produce a val uable fuel and
separ abl ewoeb@lod1gsbasti ¢ and gl ass streans that can be gomtusdjo4wseynegat ed
and stored, based on various physical paranmeters of the waste stream

material . FO{heggeﬁmétﬁmg&?a% HAOTRINEL dn ﬁ&%&l@desfeﬁalﬁagg%i%ggﬁggg&& Y

magneti c properties; ucts can be separate y or ot her
known ' par aneirer,.stdeh ahfi enagnetvesdloyaioniferromegrtic arstalsrsuch a6 @htnairimadndng

conponent s of such waste.streaps can be _remved by the actjon of heat and
humi dity. |n0f8€h%’r°hmr$‘%¥§15 otk g ol cams foilss e bmPEHRISHICc CUh BRI RIS

cont am nant Seaf fiSedr P COMI A% bdhorB@hht y and val ue of the recycl ed
products. Food waste is a commbn contam nant, as are volatile nmaterials;

t hese aré qui ckl yOnesriyeatetl bStheeppartias fad prosessiliwidsed hereinathehwesstd ng val ue,
such as inks, coatings,,oils,, l.ubricant and.natural .eases, and ot hers can
remain int h%trmtcé‘ngf?délgﬁ? t é)lu'flll?}lg ﬁf‘%é‘?. se@aﬁg © rlngtgg p%ﬁgflﬁﬁ%cféla%ﬁﬁg?’?ﬁl s are
renoved by slaubin Beztte@tebiebated BeBitored UbHsed bl vari®Epapsicalpatinet@sst and
energy. Such contam nants can be renoved fromthe waste streamincreasing

t he val ue of therwasp $igammatp@al o Fpeeigmple, dhe feagmagagtisaneinls£ae be senaraietn of

e val u ik Lo o5 aismelakiant ba; of
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the vesgel oparuineternvention uses the effects of heat, pressure and humdity
within a rotating_vessel to receive and process . the solid waste material .

The vessel is conf?} BEPEFeEPIRS BVERIqL (MY 6QHEMEIENS FHEBPREENT sBeth be in a
ral sed, char glaig sROshd LAbedUihbiel ¥t At diMaLlnd TREREHR 1] dhG ks vessel -

The vessel can then be operated ei'ther 1n the ralse ori zont al
posi tion to thesatid wastewtrsime can/Beciestivd of cantessnants, td edproving thegsaity can be

| onered to a | red, discharge angle to renove the treated contents of the
vessel and { GRS DHES ESNEEPORESr BPPR Rt oL eLRrAG CSRATIGHS & WR hi n « he
vessel , 13t appRARhALSalS IR bl ORECIAY rdrfiRAl JokicnattiA$ §ith Susdishtuni dity,
and the rotating nechani'cal action of the vessel, in conbination with the

i nternal strhettmgeable, sush ayéksetoatingspois, lehisant dndmebnalamensehang ethiers
| STPETaL e SO SO Rl: SERNR AR SR TR Bl v o e
solid waste yihdicd tyhelubdsatdn tifing heat, humidity, mechanical process, and energy.
Such contaminants can be removed from the waste stream illcreaging the value of
20  theproduct. As aresult, a clean value enhanced stream of cellulosic material, glass
material, metal material and plastic material can be derived from other process
equipment.
The process implemented within the vessel of the invention uses the effects
of heat, pressure and humidity within a rotating vessel to receive and process the
25 solid waste material. The vessel is configured to have various positions. The vessel
can be in a raised, charging position during introduction of material into the vessel.
The vessel can then be operated either in the raised or a horizontal position to treat
the waste. When the process is ended, the vessel can be lowered to a lowered,
discharge angle to remove the treated contents of the vessel and to move the
30 contents to further processing stations.
Within the vessel, at appropriate conditions of temperature, pressure and
humidity, and the rotating mechanical action of the vessel, in combination with the
internal structure of the vessel, import shear forces and change in temperature and

change in pressure forces on the internal structure of the waste. Such agitation and



expand and force fibrous materials to break fiber-to-fiber bonding, thus
resulting in the production of substantially increased fibrous character in
t he partiwol2ase/@ed3bul osi c waste stream The change i n presdsc@+adoThange
in tenmperature causes substantial changes in the nature of water within the
fibrous materyal . T f | ihgui d.to..a sieam
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resul ting i nespdndbad forea fibman nierfatcipdtirett fiter-ps-Gbbdendinguttas résubiig igr  hi gh

quality fuel. The waste stream]:s.treated t hrqugh the effects of heat,

huri di ty and HsRISdRHen R syhstndalpingreesrd; fHhapus chsgster i e reguscai@osif ong an
axis. The vessgl shesmaTheRRMeB% Alesiie &ﬂfﬂ%ﬁh éﬂﬁefﬁgéaﬁér Soudsigheyt and
rotational drive rrpans at the op osite en O% t he essel . ?Ie opening I n
the vessél peharigesin the namst &f waterewithin cheb@brons mattviak dTtienthangehef watter i or  of

t he vessel throu a.door, that can .be readily noved froma ¢l osed position
to an open p%ré’lnl ‘?ﬁﬂ‘.ﬂd & Siggiy Chpractyri el Tpoyrs duqu X?fct!ie ﬁﬁ‘f?(}g
structure anghaferfal SURESY 8 FBE thhrdan GBRedIRIIAR billwWdd LIS ERL 8dnioR ei t her

cl ose and | ock the door for processing purposes or unlock and open the door
qui ckly for endityif*d t he waste or discharging the treated waste. |nportant
aspects of the ve W\ . r 4 uci st eam at various

pr gssur e and terrpg?lgtw dis {e% S@ﬁ%ﬁéo %r@elsdstﬁ"goélgh?lrrif{%‘Eetcﬁseoqﬁﬁ?térﬁ%}&gfm?i%es\%rgseI
heat andOi mparithim®isigitodinglrvelseritdi ¢an rotatd Aenyes i "BhEVdsed] hab b bferdihe

vessel for treatnment géjr poses. The vessel additionally includes an encl osed
heat ed st r eaft 8t ed qfithe Besssliand asHPRosAYgpiatior yiriye mans atfbe pprasite e#d of t he
vessel to in i L he; | s from
Uhe robi e 1 o esselioBhe orkifhglite WeldtbBiflny B398 subdip 1 BORGHIRY |

fol | ows a paitip theyipietial bf/thie wessehttirauigh akiabr thet cantts: rehdilyheatddnigomfa cldsed
interior of the.vessel throughout, the i.nportant treatnent. zone. The heated
fluid is sepRPHIYY Cf?no‘?ﬂe_PrPQS‘g%&%-p Do oo mopae PE&%@&@%@%@@ the
condui t 1 skeepjriGuienBd ARk sfykeéhpthﬁtr@aﬁ_befra;ﬁ@lgtiﬁaméﬁ@én!téarto%ﬁﬂeﬂ dlo@ ah@' M t hat
can act to successfully tranSmt heat into the interior of the structure.
The vessel i twskibedoordanprocessing patpestss wpbwkand abemipealoboqmyeltiydomal axi s.
To rotate the vessel . one end .of .t h§_1 \{esieﬁl i§ supported by a notor driven
rotation mealttERgine YRS SEIGEReeng NeeaslaT4™ gear driven rotation means

or other notor drivpsrtaRpsieatsws tHehdkset aivolvERaédns Foriftradicaiy dtéunt e vessel of
about -8 to about 8 revol utions L o ‘
various pressure and temperature characteristics into the interior of the vessel to heat

to

20  and impart moisture or humidity to the waste material within the vessel for treatment
purposes. The vessel additionally includes an enclosed heated stream of fluid
positioned appropriately within the interior of the vessel to introduce heat. The heat
within the vessel is transferred from the mobile fluid into a treatment zone of the
vessel. The fluid flow follows a path, typically in conduit that permits the heating of

25  the interior of the vessel throughout the important treatment zone. The heated fluid
is separated from the waste within the treatment vessel by the conduit, keeping the
mobile fluid free of contamination and in a form that can act to successfully transmit
heat into the interior of the structure.

The vessel includes means to rotate the vessel along a longitudinal axis. To

30  rotate the vessel, one end of the vessel is supported by a motor driven rotation means
that can include a belt, chain, gear driven rotation means or other motor driven
apparatus that can impart a rotation to the vessel of about -8 to about 8 revolutions
per minute (rpm). The vessel of the invention, at the opposite end from the

rotational means, is mounted in a frame and is supported on a bearing that permits



per mnute (rpm). The vessel of the invention, at the opposite end fromthe
rotational neans, is nounted in a frame and is supported on a bearing that
perm t st wovesaal4®®0o rotate within the frane at the desipcedscauasioonal
speed. In light of the vessel rotation, the fluid transfer conduits are

preferably c ] : I Ng. i d. Sr..d{N e
rotation vesgg%tg?&grl %rgozé{fgfgvéns hce)tf{%%fnmg%%:rdtjeg]tr%ie%ttﬁhoﬁgﬁfﬂrgg%Iélhsgﬁig? ft(tl;lﬁary
conduit to avesthbiatignzihedluidirenstereenduieard prefiratd confifuoabssh and iy St em
t hat can treit 2 gfs e streamthrough the use of high tenperature, high
pressure st edfHNgATUIS %7 Paps dntg e rofalign yesspigheough saeens tq ranspess Hisdlidd and

al so connect g@nf HIEOFIRP cSERAT 2HEESS,@ed common heated fluid sources.
Such ganged vessels in sets of two, three, four or nobre can use or reuse

steam heéat and ndihstinyestibyinyabsk agrachss amdtsgsteml tBatfcan trestessadte $trearessel

during operat, on_.hi such roces sie materjal with:a first vessel can
be treated vmh?rﬂu%l‘{ téﬁl’ﬁs? ﬂf 1 Ete?n?ﬁeé%“&\rﬂﬁ& p§fi§§‘ﬁee§{69@stgn%tlmolﬂqs§n§tt@’é?rﬁrcan be
directed int ehdréQedsilh RitbRbnMctRA 58 GROEoRMcchidlls REBMEHN NP &urcehandUch,

noi sture and tenperat uggiuﬁ)ressure and hum dity can be shared and cycl ed

t hr ough the §emEwa heais savpeesy Sae gdnzpd vensely imsals oflimouthres fawner pr ocess
by increasin i Vi for t recycle stream.a the fuel strea
Wthin each |%1n %\g%gl:})%lo\f\gée&s/sggfe? e E%t %?%cglssgur? yBipg%sllrfgyntg‘F Hbal?wgss%r%rpélﬁiseg]uch as

i ntroduciong @ sekéldiuviag operatiosal subi 8 ptdeess) vast mendridl Rtigrd Bkt @fssdl kgn vessel ,
raising the tenperature of the interiaqr-processing zone of the first vessel
si mul t aneous P tRptes Withestean mdhe Eter of sucy avgsssln dBisstrany eands) diregied gtRer
vessels int : 3 S i sel can
be transferre ltg%ﬁgﬁggeé%g%@g?/ge%bg%ﬁgmt%gﬁ'i f“??ga{’ ﬁe %ggg'}géﬁgﬁr%trﬁr%ér ature
and wat er comptassire ehd hivaidtyeambe charédiandeyclgirthmoagh ithreggaagpeedssels Wt hi n t he

vessel, the waste.treatnent i mai nt.ai ned i a.treatnent, environment. In
Suoh a troat NOROVEIAA RS ARG et oF el b BeEEang QrduRiHB" it

increase;0f h&3tie sRESH U ] Meaidi ty within the vessel as the vessel
rotates along a |l ongitudinal axis. The noisture content of the waste

mat eri al i ncr easedVidinteaeh indipduchvessd, tha @rqnesssiypicelly motuslgs sfsps stk as
cellul osic mate

vater and as i easiiE abledlirdh B FRRRORRRE Fhe Sre b 1 can
reach a unif esripet@ues o fGRO ineeHoriphddesdisg oI oTit L st VesedlGahiult@eORI BN T | ber
cellulosic cell breakdown resulting in an inproved fibrous recycle
the introduction of steam into the vessel. In other vessels in the ganged treatment
20  zone, the steam from the first vessel can be transferred to subsequent vessels to
utilize the pressure, temperature and water content of the steam for further
processing aspects. |
Within the vessel, the waste treatment is maintained in a treatment
environment. In such a treatment environment, the treatment process can involve
25  the increase of heat, pressure and humidity within the vessel as the vessel rotates
along a longitudinal axis. The moisture content of the waste material increases as
the temperature and pressure increases. The cellulosic material, in particular, can
absorb substantial quantities of water and as the pressure vessel is rotated, the
cellulosic material can reach a uniform water content that is maximized in order to
30  obtain fiber cellulosic cell breakdown resulting in an improved fibrous recycle
stream. Once the cellulosic material reaches a substantial equilibrium of water
content, then the temperature and pressure within the vessel is vented from the

vessel, preferably to a second or third vessel in the treatment area, also reducing the

moisture content of the waste material to a predetermined level by heating the



stream Once the cellulosic material reaches a substantial equilibrium of
wat er content, then the tenperature and pressure within the vessel is

vent ed frwo2ndwnsvesssel , preferably to a second or thirdpreedasedosioniophe
treatment area, also reducing the noisture content of the waste material to

a predet er m pegd, |.avebeRd DRt feﬁgf#%gr [he &tanggsltn rgs@{lre\égﬂq%lg%rh hé?f%tﬂ%?’ ed

fluid. The change 1 n pressure and t ure onj un e heat
from the nobcogul@niwith the beat fom desmobiledentigg Midivianses heoistatel wiklas e

material to ¢ e in state.froma liguid o, a gaseous or vapor state
resul ting i ncgﬁﬁ%lmﬁeaﬁﬁgﬁaamegpm g?Fn@tht IOcREISEPWB I V2PeEate and cel |

structure, i pRIAMERYcSABInSH iﬂ(ﬁ/di%pttitlg}?of(}ﬁé Blitdifge a6Ramated sdihgk,

materials. Wthin the treatment vesSel, during processing, waste materi al
i s sat ur & edimprofingdhs qualisy obtha gessitingrseparated fibeemstedalsenper at ure and

pressure. The was mat.erial 1S tunpled using the rotational aspect of the
treat nent vessel . R@%%E eé[r%‘%m?rﬁév eﬁslggr%ggg PI}?C?SQWE}ZV&&G P&terb”? Eﬁﬁg%teémd
nDi St ure conkgMimoibite MESItEdh afd RIcAGIRItbBpeanRE aldBreRte TR wadi@nges

during processing. Particul arlii/, the cellulosic materials having a cell
structure an@afdrist sismbledugigdhe rasaignalaspect 9f Sedyratdens abissl dBrsavsepdnded

fiber and separ £l C rtj i .cellulosic
material is r&% glélg%s nkﬁe%f(fgatt{u:’éb%%%%? ee%ladu@éﬁ%l?e ?%négng,&égéggm%azd as a result
of the p0oCeskirdgeridtiaroddicaniistiblahangdieuiifg pocomigy iRutidulaly dicnglltilsic
cellulosic materjal is cleaned of maniy of the food soils and volati]e
organi ¢ conp&HEFas hayig desllstrucireand Bhqushasacte reyHp shdspgtegreeihend ecycl e
stream are si.pl I i i ti : ristics
of "the procos el ivRERIAERG GUERR Wyl BLOF b LAPERAALIE] Ot 20
be recycl ed faxedpa®ger nmaki ng or used a high quality fuel. The product

uniformty is obtained.b taini a relatively consistent set of process
bar anet er % i hi n ARBLEHOH A PireSsant HRe bt lon g OtR o t o ot eam
i ntroducttsi on chE@bridticd Wh@Restt A0 heRldidd e FBIAE i hidterfalR dQABEHAL UT €,
pressure and noisture content of the material tends to be substantially

uni f or m r esumany@f the faodsailsanghvotasidg eraanic epmperenigasthe metpleglass 2wl st at ed
can be used AP ppen o PR e Mo Tnea kR Ml e
used within dhensialchifatieriitiRiof did procdds aisiieth 4 uhiforhusiotess @%e réseRingences,
the mlitary, governnental and ot her commpn waste stream generating
| ocati ons. DdbPiey Rujecan be recycled for paper making or used a high qualify fuel. The
20  product uniformity is obtained by obtaining a relatively consistent set of process
parameters within and throughout the vessel. Accordingly, due to the steam
introduction, heat flow and rotation of the materials, the temperature, pressure and '
moisture content of the material tends to be substantially uniform resulting in a
uniform treatment of the waste stream.
25 As stated above, the process of the invention can involve at least two vessels
but can be used with three, four or more vessels. The municipal solid waste used
within the system is typically obtained from businesses, residences, the military,
governmental and other common waste stream generating locations. During the
process, waste material is introduced into the vessel. Surfactant materials can act as
30 a wetting agent increasing the degree of contact between the particular cellulosic
waste material portion of the waste material and the subsequent dddition of steam or
water content. The moisture content of the waste material is adjusted to a desired

level through the introduction of steam. The steam increases temperature and

pressure within the vessel initiating the treatment process. The heated liquid



process, waste material is introduced into the vessel. Surfactant materials
can act as a wetting agent increasing the degree of contact between the
parti cul avocedduli43si c waste material portion of the wastreTrmst@nioaiooand t he
subsequent addition of steamor water content. The npisture content of the
wast e materi ' | : ' r he. introduction of
steam The s fég g{rﬁ%’ieﬁ girrggés}g)gt f[hg rlrlgt S{r:iglts(%ﬁtgg g«%}sﬁé’l‘?#cg[g%g ggg\?mer%l %i&ﬁ{u?%%t Yessel
initiating thelativéptmiorn prooeshievdhdediedtied] bf gripdeatne ayé gréshirowghaut t he
interior of t e.ngesse% increﬁzlss.th t enper at ure alt arelatively uniform
rate to achi eUeTRESF ey opsEl PUERS the s hensraionn theyieasel isratalgdiamdiihg he
interior of tdeseVRISfhtained bl HPagphGpri@SRRlpeRRRE ki féssdr&%r‘ﬂ?eﬂ%ﬁzbefa?uré otat ed
and the vessel is nmmintained at "an appropriate tenperature and pressure, or
t he tenpeY at uind praseirp peesbangedasmeedrdn tpeadnaginntean exgdifycthe oetivilowi¢ materiatyodi fy

t he cel |l ul osi j.al s,an Q. di.scharge the products. The rotation breaks
down and mdia%figgsl&jg%ﬂg? ‘%eetPEijoggs"Fté' ;[ZIF RS a(g%brF? ec{O,anazi’giW?dtlg?seé‘CF 04f of
food soi |l andens ganfiter,clcilitidsambsallof @B d 908 B0 d$SaniddciSdhinads dofEihal

obj ects, and inproves unifornmty of treatment within the vessel. At an

appropri at e t8lass, PlasHe apdmstal opigcipetnddamproves agifarmaitioef tragtment within the
depressuri zatj o] ;pg ﬁﬁﬁ : { . A8 ti renpyi ng noi sture
in the form E)‘Jf‘3 ggsé%'eéltm orP I¥| m g‘%‘?ny“%l%’)ﬁqe%%ﬁég P%{%rl oreg‘l(l)nfnéac{ollllgg\%(gsel . The

heat ed |1@ui dlepietsurinatidneofiths sexkelsivhiie bithe sdieatise} RmovinRtRsktroi thhie vessel
in order to rermvgﬁwat er fromthe Frqcessed stream resulting in a reduced

moi sture or JOMBRPETIEF P Humidity dromy k@r{p@nowﬁthe ¥esaeh shhgheated hidaidtwifthat
ranges from ahouss3AurhQuaifeut tﬁ@cd’ffteo'{?té o th@@eas@?llih% b & rRIRANED frorPCE
sufficiently dried to be efficiently renove romthe vessel and used as a
fuel or recydhepmotsseksireameroselinglin b sedmpedhmdistpest substratalipdiaipmatatiall y and
enptied of the treated waste., The vessel .is n_pl d jn the ropriate
posi tion for V%‘ﬂb%’é]a}fg“ﬁ? C%Pﬁdh%é??g@s' p}%&&%&&pﬁ%ﬁg&fwé%\}g&eeqeﬁg €°e can
be restarg ed.cobpBndi AR ANGIBERET HHQ 168 BRCiEABMhRVed BORPhe VBBl flgeVi ous
step can be recycled in a subsequent vessel. Before |oading, the vessel is
typi cal |y podised aarelicher raeychnspueceathewesiches dpenddz pasitibnedfapamprisselyatde| y
35-50 degrees_hut .c e pl.ace 90 n.end), if,.needed. The vessel door,
if not open, Tt le%(e)? %ﬁgrﬁ%%d%aégaaﬁhgg ?s%glsé%ﬂ Iaced;ig e appiqprid ec%%@bo%r, can
introduce a quasiibkdgnemifsolitt &vastelihod@Ebeandthe veérel ¢yrldanWe rodtartdie Messel . | f

the material is to be pretreated with surfactants or water, such additives
can be i ntrodtReBANdfressueey epfed ttonyiheaiepsel ing PrEwioys Hep aan baigercleding t h

convent igpal subdedent vessel.

Before loading, the vessel is typically positioned at an angle above the

horizontal of approximately 35-50 degrees but can be placed at 90° (on end) if
needed. The vessel door, if not open, can be opened and a loading device, typically
a conveyor, can introduce a quantity of the solid waste into the interior of the vessel.
25 If the material is to be pretreated with surfactants or water, such additives can be
introduced into the waste material at this point, such as with conventional spray
equipment, resulting in a uniform pretreatment.
Vessels typically have an internal volume of about 1200 to about 3000 cubic
feet (about 30 to 90 m’) and can typically contain about 12 to about 36 tons (about
30 11 to 32.7 metric tons) of solid waste for efficient treatment. During charging of the
vessel with solid waste, the vessel can be maintained stationary or can be rotated to
distribute the waste or initiate the treatment process resulting in a uniform mass of
waste material prior to the introduction of heat and humidity. The interior of the

vessel contains the fluid conduits and other veins or fins in order to improve
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equi pnent, resulting in a uniformpretreatnment. Vessels typically have an

i nternal volune of about 1200 to about 3000 cubic feet (about 30 to 90 nB)
and can twpiealdsy43gont ai n about 12 to about 36 tons (abeat/uk20o03B87 7
metric tons) of solid waste for efficient treatnent. During charging of the
vessel wth sgli: i : | nt.al ' ry_or can be
rotated to d? Lalglﬁg\é@%h?ﬁgﬁé\}ggtog%hfrﬁ?{iif‘g{iég%@ tﬁ % g(gﬂin‘z%ﬁ% {S?‘g@‘etég resul ting
i n a unifor nvessds The retaisdreofithe eessell menhianicalipagditaeesitid sodidwedsteonithih theat and

hum dity. The i ter&ror. 0 he vtglssel coiintéai ‘QS the fluid conduits and ot her
veins or fin¥esseage B0 1 SPARELVEABISeT BR SAHHVENEr oduct i on of mechani cal
forces on to the pakhgictaalMidid dtithe iBEhahRSS Stion 1Gts & Akl Rfintfle vessel
mechanically agitates the solid waste within the vessel and begins to
change t he nattureefdlie ¢eiglosisidothpansitef ti@melidddet. diedrtmdeckhilosine mechani cal

action relates, t.o. the chan in t atyre of the.cellulosic conponent of
the solid waSPETARRE PP ag@y Ee@ﬁ%feog?@%@éﬁ Rlagticgnd mefplcomponetis o par abl e
fromthe gl ags.soRl ¥kt ChaaRiodes @éatsen ONRhSoRitiblef GalpehtweSiresshitan pri or
to treatnent. The jntroduction of tenperature, pressurée and humdity into
the solid wagidkhumidisinte He soBf Masissianses sharsialests components of the salidt e t o
absorb water i j The water
tends to pl adf ?ggjozléﬁjst% ﬁojz?ﬁ@%g{u@o@é&e&@ﬁ%ﬁ}-ﬁgﬂ* %@gﬁé&lﬁ%g%ﬁfrd 'gg.%el ngterm)ve one
agai nst 10he whbeto Eadiclatisd filgers Semsitglthe Abdri6d tibasSeadily tldee o0fd hgHins ki

materials to swell_ and expanij due to nmoi sture absorption. The materj al
under goes s uBDeLIG cPsihg LT sHpctiss ob the gellplogicimpateialoto sgrelkand eypade) | due

to the mass g, tfof}ﬁo@@&éd%esx@%ﬁg THO G erial &&ie}gﬁman eafiRth] @%ég%?

within the waste, an othe interior o e vessel structure both,
t oget her t hetle integat &f theedsaclj dad toithgpmess dfdhe sdidamabtes néaeh itsstfeassesn t he

structure of the solid.waste substantially changin e solid waste

char acter | ot FETrL et aHe Bt cbd oo BertE o Bt i emat e f al
such that cebbill @skiBeMER drdthe mEQORIA BSSacPforéds Ind ShHab oreSUENHES Wax
containing nmultilevel corrugated paperboard or |aser printer paper, rapidly

| oses st r engstiuciurd of thesohidrimasie substantiolly shanging e kolid waste caradienisiices havi ng

separated fibhers isrupted cell, structure d _reduced, vol u and increased
ono! ty-at SR el Bhit RS shelt ol s i GLEEERn i PR 10
treat ment, thetdial, rbgkdleRndits soic®fsuéhgs wat tchtyipmbemiltleablusirugbe®0 W %

noi sture at anbient tenperature and pressure. Once the solid waste is held
appr opr i at el paperkasrdor lager pasies paparHapidbolosgssstrength and is comminuted into

20 smaller cellulosic structures having separated fibers, disrupted cell structure and

reduced volume and increased density. After the material is charged into the vessel,
but prior to treatment, the initial condition of the solid waste is about 25-50 wt%
moisture at ambient temperature and pressure. /
Once the solid waste is held appropriately within the %vessel, the door is
25 closed and locked. In the vessel of the invention, the diameter of the locking ring is
changed such that the locking ring interacts with a portion of both the door and the
vessel seal holding the door in place with sufficient mechanical integrity to maintain
| pressure within the vessel that can range from about 15 inches of mercury (about
SO.é kPa) to about 30 pounds per square inch (about 207 kPa) within the vessel. As
30  discussed above, the split ring or locking member can move from a position of a first
diameter 50 cm to 5 m to a reduced diameter, placing it into locking position.
Alternatively, the split ring or locking member can be changed from an initial
diameter 50 cm to 5 m to an increased diameter, placing the split-ring or locking

member in a locked position.
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cl osed and | ocked. In the vessel of the invention, the dianeter of the

| ocking ring is changed such that the locking ring interacts with a portion
of bot h twe dwor140d t he vessel seal hol ding the door i rCplse@4mBton7
sufficient nmechanical integrity to maintain pressure within the vessel that

can range from ab - NG : P about 30
pounds ger squar e?ﬁ%%ﬁ%ﬂgﬁ%}%ﬁ?&%&ft%%?ﬂ%g%??&#ﬁg%&z&%lc%Ré i'$clissed
g_bove, theospstihg amembarﬁcal]y(mIglaogicagyrﬂﬂ'%mmwr}iﬂe@,fsbhmia_omdlyﬂzTahIikE_ of a first
ot 1 on. Al PO Fshsd By ECuB e fgriog o+ ieRing Hieioer bt bEneRanged
froman ini thﬁlbsiﬂj)lil%&%[n 28 M‘Lﬂ‘l@er%n%ttrﬁna@hﬂ@ﬁlri?sao? pObBATRL 'sta,}nﬁlalad ng the

split ring or locking menber in a |ocke position. The lockin anet er of
the spli® risapstantiblopkdihagicalstrisby dusdn theamplactinafable mschagism camsingwhamdel iy or

electrically_driven screw drive ol enoid,or hydraulic.cylinder tached to
the ends of y¥ edl%ﬁr’][fﬂi’C[ifsnoggﬁéls%m{)@ﬂ“?lﬂtaﬁ g alt .ngﬁ{éoé‘ﬂ)‘?g e?‘gﬁ‘gu‘ﬁ?‘é a

posi tion whegiin farta miRgh HRARE oftiie S AbSdrBingW) il eBsplifrihd & RAiRGmeAeS itk i ON;

it is under substantial nechanical strain due to t ﬁe i npact of the

nmechani sm cadastisgsedisandision whilpdockipd ireplese. The spt Ghg isrofigs ahdér substantiaht ai n
the split ri . | .ocki r i . a mnj amount of tine.
Accor gi ngly, Hggvshgﬁﬁ% P?‘ﬁé@?;ga%r}lanlwr% g.(:j %%%{e?éﬁ%fl{lgé S%esrtn%%%@;cg% Tondition while
| ocked 10 pl apsatidi3e s ddorr Thgdiamett be theutigarn Ses tidigt abowtinabn2when it

is placed in, an un|l ocked di ameter during openjng and cl osi ng operations of
the door. ThECHFHRROESIP PRSM; fy cxanPEf &30 by e om0 DiotE-12 i nches
(about 25 to; ; i .5

i nches (abou%r%g?%(atﬁgﬁtzzf%%rr%'@?@qg!et eéro E’%‘g@% t e&? ?drglga%rﬁl{cgl(?ggg’g? eJd(rg’l 1‘}% In
one node, t haifialippkisibn pashavieanligraciehafvaboat OB et 22 notvithhdinal fosdtion ¢f2 2. 2 m

with a final posjtio mto 2.5 . hi. .the _.alternate de, t initial
DSt fon canTHaves B dnde fismass maie e el pOSoB R en Grnethtt HouTE i on of
1.8 mtQq52. 2p{io 2108 $Rh alfinkl fiitlon JFAHLMAb 2%@%@5%@@%&% 1040 and is
rolled intoits final split ring shape in order to maintain its resiliency.
The door is tgpinoalsteglspuelr adl B and és folladrinte its fivalapit rifhshage or otidsr ieount ed on
a novabl e or hig_g edt structure such that the door can be placed in a

conveni ent clBEEHF8LTYT B and an open position and rapidly noved

therebet ween. WieTht Boéfis QR PSdced 61 theaBaridismeturd. Fhgussr id mobhRdangl e at
the hinge fromthe door structure to the |ine ACB passing through the
center of thamoyeblesshinged sgettuiesuelpihabiiae daewtap by placed in a convenient

20 closed position and an open position and rapidly moved therebetween. When in an

open position, as shown in Figure 1, the angle at the hinge from the door structure to
the line ACB passing through the center of the rotatable vessel is\ approximately 0
degrees; that is, the door is approximately parallel to line ACB. When closed, the
angle between the door and hinge and line ACB is approximately 110 degrees.

25 Typically, the hinge of the door structure is placed on the frame into which the
bearing structure supporting the vessel is installed. The door is placed on the frame
at a position above the vessel. The term "above the vessel" in this disclosure relates
to the positioning of the vessel as it is moved from its charging to its discharging
position. The door is preferably placed at a location such that it will not

30 substantially interfere in the charging and discharging of the vessel. Clearly, placing
the door in a position such that the discharge from the vessel would contact the door
is undesirable. Further, in charging the vessel, having the door above the charging
means increases the likelihood that charging of the solid waste into the vessel will

go without problem and after the charging means are removed, the door can easily
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degrees; that is, the door is approximately parallel to |ine ACB. Wen

cl osed, the angle between the door and hinge and Iine ACB is approximtely
110 degr ewe.200y@i43al | y, the hinge of the door structurePC3/ysk@amsioon the
frame into which the bearing structure supporting.the vessel is install ed.

The door is RplagRdd Al foleed R AHE dB&%‘F a'o%d %Rﬁ’%%éoﬁ%%ﬁfyiﬁ!%@f e

"above the vessel” In this osure re es to the posi

vessel as it hydranbe pitdr amhhiytisautib aregsung td movd iedioschawgémgloeRed éi QbsedThe
door is preferahl (# ced at a.l o%%tﬁi on such_that it will not substantially
interfere inPPH Oﬁﬁg 8? REFRAS RS kg dgPTg configired tpaetass witlotheampspurel aci ng
the door in gegpgpition such that the discharge fromthe vessel would
contact the door is undesirable. Further, in charging the vessel, having

t he door %above t h&nshahgyasseldoanis closed, dlasessdl lieddgabsetl iahd pressihatarctar gi ng of

the solid wa I nto. the vessel w.ll _.go w thout problemand after the
char gi ng rreazllg?oéirug&fg‘&r%@]gd’,essteﬁel) %Qﬁthggﬂn@%g?%?ﬁn%ﬁ%%%ﬁs ﬁﬂrﬂt&lfﬁ‘ig& in
pl ace. The dgpéedicf abBMEE 1€ bbAIR'S HRC MARInGahik ¥teB! ariSiubtdr BY Bihdribduiphégt on and
hydraul ic pressure to nove the door between a |ocked or closed position and

its open posid3vna vapmemgyohe ivesseldafaraynd dd incher of mercuvy (ahowtH. pkles puioe

vessel . Once l. Fs..cl.ose the vessel.i s degassed and pressure
can be int roé%%ggxl%ﬁﬁ% 1{1\%@&{1\%@ inet .khe e?sle}].g e UB?CF%%If}hed %ﬁ%sérf%s&?p e vessel
is rotatkd ateraainpetiin dfe v@balibs mBistiRe &RQuithd? pi¢udksihdlr TOddehbsinSpr8Bess an

eductor or other_ equi pnent draws a vacuumon_the vessel to around 15 inches
of mercury (&8euhe s¢nctondpndegsssing on gis seraayalh Wils undencemgdeerhprice actian

vessel . Steannysinal bliod, i IEAARRAG S heRF AL LRITRIARuIOE Bl bBG. vessel as

moi sture for further "procéssing. T egassi ng process uses e eductor for
degassi ng or 238% (abom\ba}104%), lgenanaltidryguiimgarmeeh&hpealds aet sqparednch sheari ng

tion, th t ial i d t ture of abouyt_ 200- 22Q0F
(about | 93- 1040t SERRED & FiraByIIe M i Gre (B PGS AU Behoatal B nc h
(about 3¢5 kBakrafbnshRame e PhtdiEoPb MR IuMeR IR ES ihildAealed lit®AdNq Char ged.

These operations initiate the conversion of cellulosic material 1nto
treated mat eniitibtedhgiclearing stcp Dhungthesedand phnesp hedbed liqud filven theambilephase,

heated |iqui g fromthe.mnobi fluid heats the internal structure and waste
material Wt uhc{]?ff?s@&{%{g?lai gfﬂlghl\;%%rﬁ{] ) nﬁ‘%/w tﬁ@qﬁaﬁ%ﬁs?}r c%‘ﬁ"&?‘}@m?/essel
draws the st @dedwipbeaslbdactotibn be HRGASrdwiathe Bleghipéss@k dub® Rlhethevessel

whi | e i ntroduci ng steam and noisture into the first vessel. The end Poi nt

of the degasditagontidbeoher verecl ydulsaptradusing)stqam anshraeiseie beeting vesse

20 The end point of the degassing phase of the second vessel is detected when the
pressure in the interior of the first vessel reaches or exceeds the pressure in the
second vessel. At this point, the interior of the vessel is substantially filled with
solid waste and moisture.

During the cooking phase, the speed of the rotation of the vessel can range

25  from about -8 to about 8 rpm, while the direction of rotation can be alternated or
maintained in a single direction to increase wetting mechanical action and shear.
The angle of the vessel to the horizontal can also be adjusted to maximize wetting
mechanical action and shear. Such an angle can range from approximately
horizontal to as much as 20-25 degrees above or below horizontal. During the

30  second phase, the moisture content of the material and the interior of the vessel is
maintained at high proportions. The temperature and pressure Within the vessel
causes moisture from the steam to be absorbed by the cellulosic material aiding in
the breakdown of the cellulosic material into useful fuel or fibrous end product.

Within the vessel, the vessel is operated to obtain a relatively even distribution of the
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pressure in the interior of the first vessel peaches or exceeds the
pressure in the second vessel. At this point, the interior of the vessel is
subst ant ivabl2godiasidzed wi th solid waste and noi sture. Duripog/ush@40mki ng
phase, the speed of the rotation of the vessel can range from about -8 to

about 8 rpm r;}ﬂﬁgérisai? P]%tllﬂﬁl %_E LE&E], b Pt LM ?@{ebgon%ntt QA & 091;18??8 n and

mai nt ai ned i rectron to I ncrease mechani ca
shear. The ampgttneif thd”teeamls\saslte tand tdebthiarcoAamitalr uﬁﬁ”mmhmoheb@caadqttmtdﬁd to

maxi m ze wett tion and shear. Such an angle can range from
appr oxi mat el ﬁhﬁgflrﬁ‘g?ﬁa ?60 gﬁW?ﬁ}EWl@gl EBV%%I oxpRhhaEetopslio

hori zont al . l@mgbteﬁléth@réﬁ&@mefmﬁﬁgﬂa&&xﬁvé@i %ﬁn%%%@t’ﬂ@rﬁgtehgﬁff@ﬁ]g”al

and the interior of the vessel i ntai né roportions
t enperat Ure éhmpqwfel@aﬁ@nel infot this esshle Aesish) coatingse nkapilay andeotheramatite st eam

to be absorbed cel | ul osi ding in the breakdown of the
cel lul osic rrélfaéﬁ%ﬁar ot Lééfciﬂiafetfébi %FICFFB?%{?S end product. Wthin the

vessel, the vesseh)umg@]ﬂ%amdth%%rﬂmgmfb \altﬁlﬁltﬁé!réé@ehys @}ﬁélauﬁbl%ﬁ hbgt i on of
thematerial within the vessel, substantial uniform noi sture content within

the cel | ul 0si280FdrqusA25138%8 ot porwsade nhshaut 3@ pei (oowsBIEKRak okishisnt or
uni f orm mechaiaale AfitehD hAMRIEIha@ifICH BY walie\ Dt 14d JAELELLT 0 the

vessel. One i port an aracterirstic o p1s

coati ngslo addtztmmnum rdts., Sedizdingpasyg aotilseussedbitRive adisrubts @81l shecth@pat
material into the_vessel, As such, coati ng% i nks, clay and other coating
material s ar &4sertoys Felbiesimatssiols ip senarats prg Fowthe O‘ﬂ)ﬁh ng this phase, the

tenperature withi ndui®n4RsSe mio?lafs%@pSI %bé tﬂﬁglugeogﬁ%glgg%ag& 1& R the

121-138C) at a pressure o abou i'S nolsture
content, the il@t@hbiﬁbmpbl@ﬂnabﬁmeazlessel begiht® mels bedefatne iitakadlgrsdpdrablb enelt

di srupted at i Sr t|on as. di scussed above, disrupts
cel | gt ruct uf%ucga S-¢ t%‘e nﬂ%?@ﬁgleg %lé’?%erd’é?‘gﬁtsa"’rrg coyesep e pdoghe from
the ot hers Agight td eyl ﬂémow&fraﬁptha%ucpwamé ardal Sy &Rty BRY farfici@RIAI Ng poi nt

| ess than the internal tenperature of the vessel” begin to nelt or deform
into easily éfélpaﬁl@ﬁawstmm besﬁffﬁa!mi @ﬁé@aratﬁlt@ﬁeﬂgmlqiibepﬁ)ﬁmltm high alagkity

pol yester prod ert int that i.s readi ed from
the solid vva%?aji; ‘ri%nasll’r?’ By A &his eylog (genf)lgf f?)]]aépcg PLgSgAL mﬁeu‘gaSt%/W@F%gt e can be
treated to sepas &jr@ dnhdl mﬂé ull p'alecs dfitielos/-ddneity plastidsl dhhedensichsttyand

| ow-density plastics. The | ow densi té pl.astics present in the waste

material of t @kshesroandhan he sspargteddromy hejhighsdesmity Relyrgar dfaedyalsfipmateripks. The
| ow- densjf y The heating phase of the process can continue for a period of about 20 to

about 40 minutes depending on the nature of the solid waste, the change in
temperature and pressure of the materials inside and the experience with the vessel
and local waste stream. During this phase, the glass of the waste can often be
reduced in particle size to provide a glass stream that can easily be removed from the
25  remaining waste. Metal particulates are often unchanged by this process. Cellulosic
components of the waste, however, often change into a material that resembles
cellulosic pulp or wood pulp, a precursor to the papermaking process. The pulp is
often separated from polymer coating, clay, filler, ink or dye constituency of the
recycle waste stream material. At the end of the heating phase, typically 20-40
30  minutes, the vessel is vented to the atmosphere and the interior of the vessel is
heated to dry the interior components.
During the drying phase, the vessel is maintained at a rotational speed of
about -8 to about 8 rpm. The release in pressure and removal of moisture from the

cellulosic component of the waste material tends to increase the disruption of the

14



pl astics can then be separated fromthe high-density pol yester or
polyolefin material. The heating phase of the process can continue for a
peri od ofwalwoes04209t 0 about 40 m nutes dependi ng on t heproatuse@4mBioohe sol i d
waste, the change in tenperature and pressure of the materials inside and

t he experien i t Wesher ] . t hi s phase,

t he gl gss of %fgl%dg%vxd/aﬁg tﬂy%déﬁsﬁgﬁu{a%gé ?@?&%Sed |%n%%‘?tﬁi&gl}ﬂggé|£ﬁzlgg§ 0 provide a
gl ass st r eanmr¢dyalabidinambsiiiey $ieam envonéd durimmthddryingrpiass thgoushsheeduviiral

particul ates are of.ten unchanged by this process. | I.ul osi c conponents of
t he wast e, h8\r/vf§\/aé’r°,{heﬁ?’ ?Ségll t ﬁﬁ%ﬁgerpﬁ?rﬁmée ‘?’fgltrg?’is_}ﬂe RO HES A eaE gE‘ii“lel ul osi ¢
pul p or wood ygiskRo bR rEduREdN TRY mbRria & oRABEI tBREEARr OE OLRBB (ab Hﬁé?@kgnd S
often separated from pol yner coating, clay, filler, i1nk or dye constituency

of the rdcycllesswabtaameisiueaeanient of pedut 3%40Vh eTherdiyiog of e doateningnpease,

typically 20-40,n.n t vessel | nt e 0,the. at her nd the
interior of £ Ceelé\glétggé?lﬁg gheﬁgté?@l(?%g]&o%ﬁ?f\{ﬁﬁ%u qlr#‘%b?%?d ﬁgﬁf;ﬁﬁ%t&&&ri ng the
dryi ng phasemdidiial d&s lteids 6B Rloaé By dbpatatb®indd tepalhbisReBdo9E pREGUt -8 to
about 8 rpm The release in pressure and renoval of noisture fromthe

cel | ul osi ¢ c&miFBAElasT stisams,Aistursdiends talagglepgrate Bieivvastee addle insaeagedr upt i on

of thecellul o f : ell i rial when

i ncreasing i ???de}@i/t{:ohg{)l Irpg&ggg%ggﬁ%agﬁorgggg%#g&!\;gﬁ;g@%@, ng the drying
phase tHiough t he Adtubtiog deied twaraaottelble wessele conteaq tgicdligmpentedouoe and
pressure and isture content Qf the vesse| to be reduced. The materi al
cools to a téﬂ%@r‘@%ﬂ’@%ﬁhe‘i 1§ g@&ﬁtﬁ{g@%}h ciop &0 RFit(R kpayasddber e
content of algut;s 3RtedRH andl ' iGont \ ; ed
using the intr odlact ioon oﬁl‘n Egg%r dﬁhﬁ%ﬂgﬁeﬁl ?gﬂﬁggtg%@?efsg?gs gﬁggggﬁg@dtagﬁe

mat eri al dri dst thetdobesdslavelibe Afi, ¢hedagizbytabpgsaroat, peimitiing eascofatmbl

cellulosic plastic t and gl ass, streans. i sture.tends to aggl pnerate
t he wast e, V\/ﬁ? qoﬂ@ggagilavaﬁ%&taﬁe iai)ﬁ_raggf?o{%uﬁﬁft@ﬁb%{?m?‘fg‘%ﬂ Crease
the degrige omeeR@A¢Acb@Poneditd EthORitdHbr GF HRcER] B YoRRE AR RABLIANIFRILS FHES
content, typically about 30 to about 40% water, the vessel is vented

through the sl ceerms fsthe igvirpdprenrndiaiéhaiirseeli Ongnthsorels amdd r ot at ed
LoLo an. open (At Hbed EP&e‘{%ﬁsseg{éasél eﬁnﬁt{%ﬁ%e"x‘?e%%%l'SSQs?é’net%gX,ttg?atv;stg ec{pgﬁfﬂrgf' s he

bel ow | i ne A orizonta i‘on, permtting

contents. Theavss ek riisedrfof Alrthdr ear@ing of ®agé nARIM anBhiirhepPObéssig pm
causi ng the nechani cal conponents of the interior of the vessel to rotate
and nmechanically force the vessel contents to the | owered open end of the

vessel . fgnce the angle and petailed Discussion of the Drawings

Figure 1 is an isometric view of the pressure vessel of the invention mounted

using a frame and bearing member with a rotary gear driven mechanism. Figure 1
shows the vessel door in an open position. Not shown in Figure 1 is a mechanism
that can cause the vessel door to be raised to a loading position and lowered to a

25 discharge position. Such equipment is known in the art and can consist of a
cantilevered hydraulically driven lift.

In Figure 1 is a line ACB positioned at the axis of the rotation of the vessel.
The direction of rotation of the vessel is shown by an arrow in Figure 1, but the
rotation can be in either direction at the choice of the operating personnel.

30 The line segment ACB has a point C that is proximate the opening of the
vessel. As the vessel is tilted, the line ACB can be raised or lowered about point A
such that the point B is raised to position p' through angle o' into a position at which
the vessel can be charged with solid waste. After processing, the vessel is placed in

a position such that point B is at position " and is lowered by angle @ to a discharge
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rotational speed of the vessel has enptied the vessel substantially, the
vessel opening can then be raised for further charging of waste materi al
and furthwo 2peceessi ng. Detailed Discussion of the DrawpogasEdgos®ol is an
isometric view of the pressure vessel of the invention nmounted using a

frame and bearing MRAPRL: Wk Bl EAIALN ISR Bl ANIBENRHL S FT oure 1

shows the ve&sel™ door in an open p I"on. gure’'l is a
mechani sm t h@énweatiowd dketrichigydradi el nthedinitad nans ednstethskd tardiseasidngry@osi ti on
and | owered to a discharge position. Such equi nt .is known in the art and
can consi st B¢ aagleg §16|r%%%868ﬁ§1d flap g sesp 18 the, EAWInG ease|of MvgmeRt 1 s a

| ine ACB posj.ti : - aXJ) : i ot e

di rection oféntrdortgﬁ ﬂgﬁ%gkgﬁ@@sgéﬁlﬁ?gf%ﬁg%ﬂ%gbgr?n g‘?ﬁ%%ﬁ?%%ﬁ"tg%e 1, but

t he rot afi onohtaininiger quickednidredficidntrobertge of thetsotiti evastedntodhofess¢lacopapatddng

ersonnel. The, |line. se t Al has a.point Ct i imate th .
b the. vesselih AGUHTY SLLLT FECRE: SRR ISE e bl o) or
| oner ed about poi ffeu SeeHs A vetA1BvaR RlscBibiP 1 00isRstih OpResiré ¥ QRelb’

through angle a' into a position at which the vessel can be charged with

sol i d wast e. 104f, gear dpived 8esiOfgnd shenoriasmisiaire | E). plhequessire eesgdd Pt ison such
that point B,is at..pQsitio vahd i wer t.

di schargeposﬁhtoi 1nvy1t1§ﬁ%wdic}%{;efi %{ﬁgglqr}%t:r {ea?orsl'o ?eag%%g eélgle(l)ﬁ 1%% é)logt(e: %traged from

the vessel . &pnv@AlYyaN@ared sappdrt Systeiy thchidirigCar@ra drbehactoe 803 febgear Gave be
used to raise and | ower the angle of the rotating vessel. As, can be seen in
the drawi ng, |&asbt e opRASERBHPOF R OF Har Yopsebris 8 SURNOE RIS FORMEISHR Iy of t he
door can be i thal )i i iCJ har ge
of “the ol | dlRao PR LAl RAREE s Bab B3 BB el 6o a8 b g O
di schar ge of 113 @pped tivathiist bhd bhithepnesat veisel prdobe ssinhgr. wéigipload df theiows t he

overall vessel assenbly 100, .includi.n ressure_yessel 101, gear ive 106,
108 and suppPHcSuEs Yereelip s ’.(W“WH@%P%%’EW%“%S Eﬁ? asi§0 yscoélﬁgWﬁs B\%dai% its

i ndi cat gd di {£CL}E fhs%flle& of AbikQflar [BERSTUNE, ¥ BEHRg bXIUIS 138 BROLHREEL

drive end by a geared support systemincluding and a drive notor 108 and
gear drive 106.vegsel t Whew ppitsdepeessedopode foe pdloadinghdhy B lloadiof the support end
conprising frame 109, plate 111 an ear.i n ssenbly 113, Su rt frame 109
and bearing %%Y?S?fﬁa@ﬁfﬁ%%ﬂpp?ﬂ&baﬁﬁlﬁ§‘?Dsl?a3§8£b8‘ﬁkm€ﬁ%ﬁf)?lgg%gc?gm\c}%ssel and
the axial orfgihsiing 2RdNAL biEoPhe prddéire VessElgaingt tht Suptit Patse per at i ng
orientations. The assenbly conprises plate 111, and installed in a circular

aperture 112rediecdoddowevgrdbswritl of weightdepstofdhgprgssuze vessel on the support
20 frame is relatively constant regardless of orientation.

The pressure vessel 101 rotates about line ACB at a rate of about -8 to 8
revolutions per minute in order to adequately treat the solid waste to form an easily
separable fuel component from a recycle stream that comprises metal, plastic and
glass which can be subsequently separated into separate glass, metal and plastic

25 streams in downstream processing (not shown).

Vessel 101 includes an opening that provides access to the vessel interior.
Figure 1 further shows door 102 and door vessel closure surface 105 that provide
access to the vessel interior via the opening. As the door closes, door 102 contacts
surface 105 to create a metal to metal seal. Door 102 further has a split ring, ring

30  keeper or locking ring 103 which expands or contracts to lock the closed door or
unlock and open the door. The vessel opening further comprises a vessel locking
member 104 that interacts with the locking ring to lock the door in a closed position.
Member 104 is positioned with a recess having a position into which the locking

keeper or locking ring can expand and lock the door 102 in place. Door 102 is
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the vessel. Wien in its depressed node for unloading, , the thrust |oad of
the pressure vessel against the support frame is substantial, while inits
el evat ed woaeodmanssghar gi ng, the thrust |oad of the pressorase@dsgiooagai nst
the support frane is reduced. However, the axial or weight |oad of the

ressure ves ] I sarelativel y st ant, regardl ess of
gri ent ation. %ﬁh‘éﬁg?ie? sﬁ%gﬂi\i%gé gﬁﬁgﬁoﬁ’ylgt%@ %%:gﬁtlnﬁ%ﬁﬁ%v%&. &?gﬁfolsg e of

about -8 to %ositien) theidomsis phcediuehtieat istrfared@r contaareatfadeclOf ih heddsed he sol i d
waste to form agn easily. separable fuel conponent froma recycle streamthat
conpri ses net® ,SG%F‘gg %%O%nd gl ass which can be subsequently separated into

separate glass, matiglreaNfoR’ 3sideSicHt B@tﬁ%g%ﬂ'd&g?%gta{l@ @QgsglrﬂﬁeﬁcioEQﬁ not

shown). Vessel 101 includes an opening th provi des access to the vessel
i nterior.5 Fi goows thrbugh aregle 8 fiowsardomn pbSizioa el a divesd peséisel. THeakor mosey f ace

105 that provide access to t vessel interior.via the opening. As the door
cl oses, door n@oﬁf”ﬁﬁ?@?@h&%&@@ TG eERET O é‘é"ﬁ‘@gaﬂ%{]% IMOLHECA 8eal . Door
102 further RagsedlctRingtmdérhbid 104 bOEtiMRARD predsutedekid¥01 ld&ﬁiné@grﬂi\éy _expands
or contracts to lock the closed door or unlock and open the door. The

vessel openi fpcelasadrdoon bt caasteswiaes 805 iniclorme a peasbiee sdadet] gunfate.i It er act s

with the | ockj i 0.l0 he doar,,in a cl ose ositi.on.. Menber 104 is
posi ti oned wi rﬁ&g& l#%%etéesd Oe{\%riﬁ%%c%i 0P ieéﬂaqdﬁtt%cwg?cgHeﬁsﬁfelo%gﬁm?&ﬁ%?éeper or
| ocki ng 10 ng 194n Pesspaedesialil ( 10otatdstie fidaRrand ®2adiy fhaee 1 IROWhER AobSEPOWN i N

Figure 1 in an open position, allow ng access into the vessel. In a closed
posi tion, thdselesed: the doonpwat rotptsWith afessyre vassel 12 Tdeiflogeratateyen dew 105 i n

a cl osed and i 44 j: : j [ 0 n, door
102 and vessdr igTH BRI ARJo sblihiirashiR ol (Sl MOl dR008R 0N
a cl osed posisblidmastelventioed imsidee Dan opémiae asd closihg iscacBBled 19y Member 203ng
keeper or | ocki ri 103 intg contact wth vessel |ocking nenber 104

posi ti oned oﬁnﬂggg%ﬂgawwn%é OWcki ng surface 205. Once cl osed, door

102 contpgts surf g : .agrder to
| ock thepsgloor in gﬁ%‘é%,@q??ﬂgmg%%ﬁ??g?ﬁ{ gﬁtﬁgl (goozl{?}g%lt%%\?gs%g?&?&dﬁ?ﬁl menber

104. Pressur aingald3ah its Open atdxtlessd idiarIﬁetaTr@SﬁNds bemperatiggstittuctssel dockiny  When
Fotat eson ddbrngs A0F oRaEked g koise: P SHkire g eLetRat e ERTh the
vessel and t gogigiofURi@ Nechérttodkdd fn VEGT B (ROBH&H piRfionPehARs thP@8sr gPeNi Ny
and closing is actuated by nenber 203 ‘
swing from the open position to the closed position. Once closed, the ring keeper or
20 locking ring 103 is expanded radially to a diameter such that locking ring 103a
contacts vessel Iockiné member 104 to hold the ring keeper or locking ring 103a in
place, holding the door closed against surface 105. Ring keeper or locking ring 193
is expanded from its initial position to position 103a using actuator means 303.
Actuator means is positioned so that split ring ends 301 and 302 in the open
25 position. The actuator 303 is energized to urge split ring ends 301 and 302 apart to
the closed and locked positions of the split ring ends 301a and 302a. The direction
of radial movement is shown in the Figure.
Figure 4 is a cross section of Figure 3 at line 4-4. In Figure 3, door 102 is
shown in a closed position. Door surface 102 is shown in contact with vessel
30 closure surface 105 forming a pressure tight seal. Aperture 401 is shown in door
102 providing a location for a gasket or seal structure further providing pressure
integrity. Door lock frame 405 is shown attached to the door ring 403 using bolts

409 and 409a. The vessel locking member 104 is shown attached to the vessel neck

ring 402 using bolts 408 and 408a. Vessel locking member 104 has aperture 407 for
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and hydraul i c apparatus not shown. Figure 3 is an end vi ew show ng det ai

of only the ring keeper or locking ring 103 in its open and cl osed di aneter
posi ti onswoaoaHatsbng with vessel | ocking nenbers 104. RCTRiSgu@3BY7ri ng
keeper or locking ring 103 is shown in its open position. Ring keeper or

| ocking rin {1 ] fron1the
open positi gnﬂé)ﬁeépﬁre&glgglgegﬂn%gﬁ %r%{.}m 1{g1nfl osre]gD nqgﬁépér [ %&%dglgoer or

| ocki ng ri nglotiai pc&sﬂ&mp@mdﬂaﬂy, ddomlbblyﬁ'ameaOdummdeetapmh4ﬂ71ad>oplemﬁngng ri ng

103a contacts, vessel menber 104.to hoId t he kee r or |ocking
fing 103 a I NprRGEICHB h R RRC IR ¢ eene kg ot chieate 1Bdom ng
keeper or | oGk G JosBn 103 td £ cIBXRPNMAGEc Kt YL kibE 1084, tindhe Qﬁ’ei'ﬂdsﬁ‘f@)ntl@3

position 103a using actuator nmeans 303. Actuator neans IS positioned so
that spl bt r‘ihn@océmgn@genawdﬂysmdqsnntapm’unpéw,pmshetqlmd afrcﬂ]kmh@d peditoon 303 'S

energi zed to, \f g Lin nds .301 a rt to the. closed. and

| ocked posi t}(g{r?sﬁlgﬁg(f]{f%g ﬁ%tqﬁf“?]ﬁl p erg'ﬁelg apgYHre Afﬂﬁe Lt‘j’f’ BEE8N of
radi al movenpe isishowh @VRigife 41&1&@ zgpkﬂ?gmﬁ'l Qﬂé@@se@ubﬁ "ﬂh@ﬁ@@ﬁee@@péﬂ on of
Figure 3 at |line 4-4. In Figure door 102 is shown in cl osed position.

Door sur f aceloghipgiringdifdhas ? Fradivaedss 41§ ftﬂhi yidlopling¢dge 4l 8. é“he followving 5
formng a pr&fg%%% & ﬁ% béﬁ&g qdbaﬁﬁrttg'ﬁ% éﬁ?et%ubﬁﬁ]?&%%néﬂ% 9‘%11% Ox?e gé ovi di ng
a location fo a as a ructure ur er provi |ng

integrity. D@lolbclhﬁg kmgriammeﬁhe ISacﬁﬂg)Mgeadzusaapbeds toobd shmtetbmranran@ga tA83 usi ng
bolts 409 and 409a. The vessel | qQcki ng :ﬁgr 104 is shown attached to the
ol

vessel neck ﬁ?ﬂ?&ﬁ‘@@ﬂ@?‘?ﬁ’é‘l%@ﬂrﬁ%t@d@reﬁﬁw g moygwsnt Thsarelsdestiber 104
has aperture, 407, tion
From an openSaat Eisnar EAREEaICbr LRI el PERp BRI 1D8ajd SudlT! 00
i ncl udes ape#lmoﬁméﬂﬁmdodpﬁmmeﬂﬁ@Immnhuapﬁmmboekﬂﬂ&ngﬁe@gpﬁﬂmlmdumment of

the ring keeper  or ockin ring 103.from an open position 103 to a cl osed
and | ocked pg§FPFBW'Tb§§; FHOP%%p@%%W1p05|tlon 103, the locking ring

general hy resi desTh@a@eﬁz%rsbéHiﬁcaﬁ% cxathpldi®ngldasedoanda toskre Resiftioan 103a,
the locking ring resides in both aperture 407 and aperture 417. Locking

ring 103 is sfibemannfaciuge amed Wewmmn@%ﬁﬂwgéﬁmmwm@g Seseinepmy The ring

k | k | ead N d .
Tre Tl owi noeageRtortEiatefist sht BE R SRR e A0 Rl st dfa 7o *1°

nmovenent of Edupe bl @ ilcasEen, tbe investdi@sided tﬁ@alaims hezeibherlappelideg. edge 418
appears to be slanted to an angle that departs from perpendicular to the
direction of the novenent. The angle | eading
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edge 418 is simlar to the angle of edge 411 of vessel |ocking nenber 104
and edge 412 of the door |ock franme 405, permtting the door to sw ng
freely ofwoheodacistbng nenber when it is in an open posi Prcons2ae3mbDVve
specification, exanples and data provide a conplete description of the
manuf act ure %ﬂ?cﬁé&wpf t he conposition of the invention. Since many

enbodi nents of the 1 nvention can be made wi thout departing fromthe spirit
and scope of the invention, the invention resides in the clainms hereinafter
appended. WE CLAM _ 1. A rotatable pressure vessel having a closure, the
vessel conpri singlan efidPEée RigsuFRY el ABHUE astpshes, ﬁiﬁ’d’&f’seg@“ﬁﬂ?ﬂ%ﬁhbl e of
mai nt ai ni ng | 3

ferperature ab SBecr Bt ARt fiodbafciny bl St T g o cpour
100% thé vepsedurdafabogt 0 td dwut 4200&Par & smpgrameaebout 26 tankbw 2609Ct ul ar

door, the closure.additionally conprjsing a split ring.|locking assenbly,
the split rif ¢ BUEVRERaseDont (et | imaniest heKREGE SHE HRBEE Aor  { he
split ring, hhensPhdda EikdiartRYl, Bk Qodulrd ﬁdit%rﬁ'ﬂ%@ﬁqgﬁ@iﬁ? 'é'sﬁliﬂ%g’?‘lokl@ﬁ%_ed
position and a second di ameter conprising an unl ocked position. 2. The
vessel of cl assemblywHersplibringlockipgiassemblighdving mmansge shatiggtes damisrdf entirel y
within the cjrcul.ar_door .. The .vessel, ©of claim1 wherein.the. split ring,
when open. | Lottt st ing BRHE E G Bindio oBerielied Byt G OB abd " o
cl ai m 2 19her gkétohh @iheds ddehpdisiagRh @hloeked pssitsq@l. it ring ts fromabout 1.8 to
about 2.2 neters, while the open dianeter is about 2 to about 2.5 neters.
5. The vessel of claim3 wherein the closing diameter of the split ring is
fromabout 2 to about 2y BRLE il \RerbHnORRR b HIBLELpdniAROH, neha8 t O
about 2.2 neters.

entirely within the circular door.

15 3. The vessel of claim 1 wherein the split ring, when open, is held

entirely within the vessel aperture.

4. The vessel of claim 2 wherein the closing diameter of the split ring is
from about 1.8 to about 2.2 meters, while the open diameter is about 2 to about 2.5

20 meters.
5. The vessel of claim 3 wherein the closing diameter of the split ring is
from about 2 to about 2.5 meters, while the open diameter is about 1.8 to about 2.2

meters.
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