14SEP2005 .WD 02/ 075216 PCT/ US02/ 07175 SELF- ANCHORI NG EXPANS|I ON GAP ASSEMBLY
'FOR-A GASI FI ER BACKGROUND OF THE | NVENTI ON This invention tbe$gt§%§%[3@5
‘expansi on gap assenblies for refractory lined vessels such as gasifiers and
nor e par tWQurarskis to a novel sel f.-anchoring expansi on gpTaiss¥ery for a
gasifier. Partial oxidation gasifiers of the type shown in U S. Patent 5
Nos. 2,809, 104, 5,484 are-Uus. : 5 L us fuels,
~including coal S%’@ﬁ%wéwMﬁﬁﬁmmﬂ , xt ures of
hydrogen and carbon nonoxi de; such &A8B&IEBas, synthesis gas, reducing
gas and fuel gas. Typical gasifier operating tenperatures can range from
approxi mately 2200 F t op300% &R am ; PRISHE eap range from10 10
.to 200 at nospheres Theﬁm@%@;% ' rncl udes an outer.
steel shell . or vessel that is lined on the inside with one or nore |ayers
of insulating and reThiscnyentiontretates tosexgranston pap agsemblhes fk al so referred
_ to as refractory brick or_refractory lining. is It is well known that
ref ract or yrepracideyvingd gsgsehyisuch as cagfiess apf? morspaahienlanty toempervek ure to

t he operati rﬂ; téln(?erature af the gasifier. If n rovision is made for heat
expansi on YHiFR I@PgSEPBPVOM%%&%‘?WWH@E}Q&E‘P #-there is a likelihood

“that th i f i | 1, whi.ch.does ..not d at the. t th
rorractory brick, w fPA SRR EasiEee: eI Sp-Shoiaes USchAeRt pot ent 1

Mmceri of e SROSHIEMAG 3P P4 RERSCY AT PREM bt ALbFErordduting in o
col | apse Oifncilgtglﬂéecforaﬂ é?fé’leﬁfrxg g'c?l%é’{geals aﬂﬂ%iﬂc??ﬁ%qjﬁﬁ%&%é?%%ﬁ%s%ﬁe

usual | y. provi for ere ining pa
" hydrogen and carbon monoxide, such as coal gas, synthesis gas, reducing

gas and foel gas. Typical gasifier operating temperatures can range from
| approximately 2200° F to 3000° F. Operating pressures can range from 10
10  to 200 atmospheres.
The housing of a gasifier usually includes an outer steel shell
or vgssel that is lined on the inside with one or more layers of insnlating and
| refractory material such as fire clay brick also referred to as refractory brick
“or refractory lining.
15 | It is well known that refractory brick will expand as it heats up
| from ambient temperature to the operating temperafure of the gasifier. |
| If no provisi:or'l is made for heat expansion of the refractory
Iiiling in the gasifier there 1s a likelihood that the gasifier shell, which does
nbt_expand at the same rate as the refractory brick, will rupture as the brick
20 expands. Another potential heat expansion problem is that a dome of o
refractory brick at an upper interior portion of the gasifier shell will bow or
deflect resulting in a collapse of the refractory structure. Therefore,
expansion gaps are usually provided for the refractory lining particularly at
the upper interior portion of the gasifier to take up the heat expansion of the

25  refractory brick.
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the-upper interior portion -of the gasifier to take up the heat %ﬁaﬁ@bgn of
the “25 refractory brick. -1 E P 2005 WO 02/ 075216 PCT/ US02 &7 D5 TRigUY

gasi fi ers’vj,(glo%lgﬁ ]%revi ously referred to patents can operate wth an
annul us type 24 i nj ector such as shown in U S. Patents 4PELISPATI75and

4,491, 456. The feed-injector is usually located at a top portion of the
d0rries of car bonacente truar: o BB KR R G et ©
cqr bonaseousit wmeluatas fhierlatnyounraidl o Wl GnipTERCL PR e N1 D
Teferred 1o as a mdd o 11 nge ecr LSRR IGAATRN f57 hARIForaR 2o

openi ng of gafigrast direduccthecak OptEing] M@ SeiRiS iAtHRNEAL Qgg;péggef ace for the

feed injector. The feed injector shown in U S. Patent 5, I ncl udes a

mount i n§ f IshHgiestafzarboracanistinel itd dhe ghtifiege The dAirrasy ANQEBBRAcAIIAL

substantial]y closes off the top portion of the gasifier. Such nounting

ar r angenentugkateriireced donynse ety hutops remtionactmmbarwithi fieeghspfi r onnent

15 in the sifier,. Wen the feed injector is in operating position on the
gasifier i OQ&Wéﬁngmﬁﬂﬁ@ngrg@e&émpaﬁaimidmkjmi on fromthe top.neck

openi ng-of the gasi fi.eg%srch that_there is an annul ar space between the

body portion of the ¥2&RfKie&dalahen of thasfradomyritoman efimalar dlapgej ni ng.

o surt AR BB A5l Dised ot om s 1 on ot ¢ he
STl o ST IR RRERY e il Bifee ePEmEe Tommting SurfSel Tor tho
- feed injector. The feed injector shown in U.S. Patent 5,484,559 includes a
mounting flange that lies on the middle flange in an arrangement that
substantially closes off the top portion of the gésiﬁer. Su'ch‘ mounting
arrangement of the feed injector helps maintain a pressurized environment
15 inthe gasifier. _
When the feed injector .is in operating position on the gasifier it
~ extends downwardly in a centralized position from the top neck opening of
the gasifier such that there is an annular space between the bociy fortion of
.the feed injector and the surrounding refréctory lming.
20 It is known to provide an expansion gap for the refractory
. Iining above a top surface ofthe refractory brick at the upper interior
portion of the gasifier below the top opening of the gasifier shell. This
expansion gap is thus a space defined between the middle flange that
".sup_,ports the feed iﬁjector and the top surface of the refractory brick.
25  However, the expansion gap exposes an inner surface of the gasifier shell
which, if left unprotected, would result in overheating of the gasifier shell at

the expansiong gap.



supports the feed injectar and the top surface of the refrac rA 25
" However, the expansion gap exposes an inner surface of the?ggﬁgifzgrzmll

which, if_left unprotected, would result in .overheating of the gasifier
shel | at W%él"é’iﬂénsi on. gap. -2- 1 4 SEP 2005 WD 02/ 07521"6?"’&???’%%62/ 07175
In order to protect the exposed inner surface of the gasifier shell it is

known 0 provi de i n e RPRNNALAAR ApbSid Rl HrEXBUThORaGy asserdly,

formed of conpressible refractory insulating nate expansi on gap

assenbly, - Ishel HCRTRIGE 86l pRAVIED h P bRpARGIR 'ghﬁgi iﬁ;ﬁéfﬁ‘gﬁgﬁeﬁ@ﬁiéﬂ‘% ractory

expansi on gap, and is conpressed against the™t of* the

brick when askemblyddbenéd afgemipiesdiblenlefig@tory ihbelatingimaggial el on  of the
.gasifier. However, during preheating procedures and gasification a vacuum

condi ti on csypahsips gap dssembly)libamcopapesidibtomditivaisdoridadiyohibkesf 10 the
feed injector. The vacuum condition tends to draw or pull out the expansion
gap assénblthamtleyexpansicngap auahisi compeessthagainsihesiop swfaceaifithe i nto the
reaction chanber of the gasifier. The vacuumforce pullout effect on the
“expansi-on gafaslosy bpick whenthwmiddle flange 15 installgd umthepiop ek psrtione

expansi on g assenbly. .1.5 An unfortunate result of vacuum pullout of the
expansi on ggp C 83 {y is that the interior surface. of the gasifier shell

“becones exposed at he expansi on p and is vulnerahle o overheating
failure without the HAGEHSh ABHIGRDERIEHDBRGHIENARY SREIAORZet of y
expansi on gap..assenbl.y. It is thus,desirable to provide a, self-anchoring
Forr act o'y BRuBRE R Han ey elrsaony malet sDer A Rt R GoE o 1 e

expanshgn AP el irfedBE! The'vackFEImtioR ehBMSALW ol ot HYEHE! N

expansion gap assembly away from the expansion gap in a downward
direction into the reaction chamber of the gasifier. The vacuum force
pullout effect on the expansion gap assembly is also referred to as vacuum
pulloﬁt of the expansion gap assembly.

15 . An unfortunate result of vacoum puliout of the expansion gap
assembly is that the inter_ior surface of the gasifier shell becomes exposed at
the expansion gap and is vulnerable to overheating failure without the
insulation protectio,ﬁ provided by the réfractory expansion gap assembly.

It is thus desirable to provide a self-anchoring refractory
20 éxpansion gap assembly that resists vacuum pullout from the expansion gap

of a gasifier.

OBJECTS AND SUMMARY OF THE INVENTION

Among the several objects of the invention may be noted the

provision of a novel self-anchoring expansion gap assembly for a gasifier, a
25 - novel self-anchoring expansion gap assembly that can be locked into an
| expansion gap of a gasifier, a novel self;anchorillg' expansion gap assembly
fora gasifier that includes a peripheral bulge portion that resists vacuum

pullout of the expansion gap assembly, a novel _sclf—an(_:horing expansion
3.



Anong the several objects of the invention nay be noted the provision of a
novel self anchoring expansion gap assenbly for a gasifier, ﬁ %5 pekg glf
anchoring expansi on gap assenbly that can be | ocked into an T @

of a gasifier, a novel self anchoring expansion gap assenbly for a
gasifier that includes a peripheral bulge portion that resists vacuum
pul | out of the expansion gap assenbly, a novel self anchoring expansion -3

1 4 SEP 2Q4ba@aRbRSHe Hb%aglﬁ%pﬂlaﬁlsgﬁf’rhéd ef cbllﬂﬁf‘esélﬁefaﬁﬂ rfﬁdm%iy %%b%%ﬁbl@' e and
relatively inconpressib refractory materital, with the relatively

i nconpr eskifiselery mpicaek ovith hardutively peomprepdele tr¢fcﬁ¢@dy stesiel heing ppmor@dt er

Gap nssenBiirpas G B rRipRER o RS TRintih B FirsBls o DERP By RRAEGr o1

wr apped ae;qunciom edapt hssemnplyl ﬁﬁOzlifI:graQESﬂ e ineifilactan eﬁﬂi}@rre@dcto m@m&l
sel f-anchori ng expan5|on gﬁp assenmhly that includes conpre55|
r ef r act or Y9PRE® rareumdy slativiely nporipressl eaqu@é‘low imteriAbr @saovsl esclf @pﬁlmnary

material , o8.56b4 gf%@@g@gacépmi SES gre { n?ater&?giofsfu%ﬁeé%t

I ncl udes conpress tory materi y I nconpress
ref r act or welatehrinadmpresaibpentfraciory redierddlfa tabf- imhm@expmse@r@b apsaibdgfor aa

sel f-anchori nnul ansi a assenbl aV|n ressible.
refractor gasﬁge? &ﬁaﬁlm‘ﬁ‘é‘?% %?reﬁ% &Fﬁ‘l“it‘?‘y gyat ”@Q nIgAmBresEbleng
fol ded onfeBrastofPinhteRf] Widhpdd 1H%|s}iea‘tﬁ‘fb%ﬁﬁ‘§ﬁ§it$§rﬁ gaaéag@%tserﬂénaﬁahﬁg blular @

sel f anchoring "annul ar expansion gap assenbly a gasitier having a one
pi ece coﬁmaemn Bhe asseblychaying qonmsmblm@ﬁattommaﬁeaalf fohd@hofm(plmdhta afoi | of

ati vel bl e .t ef d t ho
or event | nFeURLOLT Bana g SRS DEHL P B nedBorbr B PERD g Rher

Qt her obj @cgeﬂ-‘aaadmﬁlgawm@ &baﬁsﬂfﬁ g&pf@@&dnmy Vbt la Basified RAAdg aPBAE §idceand in
part pointed out hereinafter. In accordance with an asggct of the present

i nvent i oncompreysible fmcten) lﬂsdﬁmlﬁéﬁﬂl@fgfe f@wséﬁl’s)iu@(ha geiporskativgly yncpmpressiblgsi f i er
I ncl udi n lglfs I ac{lélal:ﬂdya (g'vr&' %{hod é)%gar enti?x%ﬁ? cﬁﬁérF HlllOlit f%ﬁte éaens}co £ gl gf

conpress oty na eri al |ver I nconpre
refract orgssmmmﬁmsa pasfied proxi mat e the outer periphery of the insulating
bl anket . Other objects and features of the invention will be in part apparent and in

part pointed out hereinafter.

In accordance with an aspect of the present invention, there is a self-anchoring
expansion gap assembly for a gasifier including a substantially annular insulating blanket
structure formed of compressible refractory material and a coil of relatively incompressible
refractory rope positioned proximate the outer periphery of the insulating blanket.

The expansion gap assembly is disposed in an annular expansion gap of a
gasifier which expansion gap includes an annular peripheral channel. The coil of refractory
rope of the expansion gap assembly is thus receivable and lockable in the annular channel
of the expansion gap. |

Under this arrangement the coil of rope and the insulating blanket
structure can receive an ax1al compresswn force such that the coil of rope and a portmn

of the insulating blanket are forced into the annular channel of the expansion gap to

. thereby lock the expansion gap assembly into the annular channel. The locking in of the
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The expansion gap assenbly is disposed in an annul ar expansion gap of a
gasi fier which expansion gap includes an annul ar peripheral channel. iﬁﬁ
coil of refractory rope of the expansion gap assenbly is thdS%rgéﬁpv B
and | ockable in the annul ar channel of the expansion gap. Under this
arrangenent the coil of rope and the insulating blanket structure can
receive an axial conpression force such that the coil of rope and a portion
of the i ngehptdsiiBleblefnkioty BlaBkEOHAREIE HNA the Seldfivil dhcophiRBRle QEfddiGy
expansion gap to thereby |ock the expansion gap assenbly into the. annular
channel . TR InodRi angulan channeh@revgnts theoBxperasyr aafs iatsembleffiont being PHkedket
structure el Lvel y i r I ble refractory rope in the annul ar
channel p?@%gﬁ%QI?ﬁgk@%%%§§¥gﬁ?§% gg%gnbly frombeing pulled away from

t he expansi on gap ofn tab&rdarkef with . aothefCazpéd adit chewpidlderdndivetionash@etisof t he
present inventi.on, ghere,is provi ded a_sel f-anchoring refractory expansi on
gap assenBIOYI¢eEm sslkangonng JefRAytSxRmSion SARHASFRIOLY fIPETNG G Wbsiartallye
fornmed of r i c ' 4he Foathd 23 URAL |

St Uot ur ¢ Ry SRSl SELAC B XohiHhessblod AL matk A W} il

pr edet er mnyeldtigxitmkturd haivinigrae sSsnenpenipltelye an nstet pdriphgrysa first predeteinsined axial
unconpressed, and.a second r.educed axial thickness when the insuylating
struct ur eﬁvgm%nﬁh@%&fa SR TP 5 RGBT 8 Susrend BEREL PEH, and

a coi |l of fiamessh Whdketle HsulaBh@biny@ir¥ i{ BSAMRERS 3 RbdtenBlded Ghitfukt HPALALA
positioned proxi mate the outer periphery of the annular insulating

st ruct ur edisesting hiad at hail ©bitope dbrmash of irglativalyiincanigessible refpastarp heatgriadf  t he
annul ar ipsulating structur wher eb he coil aof . rqope, and e annul.ar
ol at i no St PR ey PR o ehe il tns ot SR BE ek M A o e
is direct eﬂroPa iisBdvithin Y QutabeAPRd) of tHeanmer indflatdiE SBRBRARS wRreBR BhaNdilbft he
annul ar insulating structure to |ock the annular insul ati ngﬁstruct ure and

the coil ®ipeapdtheanngar inglating sirasturean medeive an axichiresspch thay thetcoll € tpm

pul | out of_ 2 I . ns} 2.0 @g& rdance
w th yet %ﬁ%% %gﬁggg ec?a%?R?ﬁéagggéﬁﬁga?%%%%%?gggst %ﬁ@e?@ﬁﬂ%pg%l eg a

sel f - anchstrichge tolbelabit afinulaXmanging Rirgaireasd eizoll of ypp fihts iktannalar channel

subst anti al annul ar insulating structure fornmed of conpressible

r ef r act or §dihereby prevent pecunmppligpt of the expansion gap assembly from the expansion gap.

In accordance with yet another aspect of the present invention, there is

provided a self-anchoring refractory expansion gap assembly comprising, a substantially
annular insulating structure formed of compressible refractory material, the annular
insulating structure having an inner periphery, an outer periphery, a first predetermined
axial thickness when the insulating structure is uncompressed, and a second reduced axial
thickness when the insulating structure is compressed a predetermined amount in an axial
direction, a coil of rope formed of relatively incompressible refractory material positioned
proximate the outer periphery of the annular insulating structure such that the coil of rope is
within the outer periphery of the annular insulating structure, whereby the coil of rope and
the annular insulating structure can receive an axial force such that the coil of rope is
directed axially into an annular channel of an expansion gap with the annular insulating
structure to lock the annﬁlar insulating stru(;ﬂlre and the coil of rope into the annular channel
- and thereby prevent vacuum pullout of the éxpansion gap assembly from the expansion gap,
the annular insulating structure being composed of a plurality of substantially radial sectors
of an annulus of substantially equal angle, each sector being folded around respective
-5-



i nsul ating structure having an inner periphery, an outer periphery, a first
predeterm ned axial thickness when the insulating structure is " 5
unconpressed, and a second reduced axial thickness when thejihs&E&RiiQp
structure is conpressed a predeterm ned anmount in an axial direction, a
coil of rope fornmed of relatively inconpressible refractory materi al
positioned proximte the outer periphery of the annular insulating

struct ur epsietls sfhae cbinof espel amf ﬂl'éQMaitiﬁ% stidinldt Bf b8 FTWheSiecRRRY inBlDGhY aRf t he
annul ar insulating structure, whereby the coil of rope and the annul ar

i nsul at i nisisle dayer OF eonengassitde mifipetognblaskich mafesiek foldad droundaa partien ebihe coil r ope

is direc L ald v | | i4.h the
annul a1 GEuPaRiEh ik By AR A e E RN Ryt hndhe RARBESH e APl . an
the coil hiyer bpiagi sl@tddhéroannkid arowh a0iSting asil chinpresdihle PreBARIOt papae Wk

pul | out of the ﬁ(pansi,on ap assenbly fromthe expansion gap, the annul ar
i nsul at i nEPTERIFEOL B HECH. conposed of a plurality of substantially radial
sectors of an annuju : [ ct or i-ng

f ol ded around respeicnt ?%%Ed%ugs%ﬁgép%&g orat nggé ?}restgﬂg{hggﬁ&rgfthé}gﬁg, and
t he i nsul pioivitigd st salft enchering refimctorsoéxpahdors e assembhctambbrisingan substsittly | ayer

of conpressible refractory bl anket material folded . arqund. a _portion of the
coil of P& Tyt 5‘6?%%% FMﬂ%fﬁﬁ%ﬁhﬂaﬂ‘f@hﬂﬁ%?frra’édwéfgwpaeﬁﬁblﬁ he
portion ofefia@: mhRAalOWitA AL bR Y&ipHRA) 3H 38! Rt SstrbhQs GAE HAVAER: first

consi sting of conpressible ceram c ‘paper and conpressi bl'e ceram c cloth.

| n accor deisdeeningsd axidl Ghickiess whprethe apfulahinsyaténgesiuciunyisntncompressadpnd o s

provi ded el f .anchor i ef ract or,y expansi on.gap,_assenbly conpri.sing, a
et ant 1 Sepg reafiHR Mickiest PRy e ROBAF B0l SrRET eubRIRH i o

st ruct ur eadigli digecfiod, reael e@f)ar;ﬁ@ﬁ’pgagsﬁbé?hiﬂ% fukther A6EI0dMg REST bRkopd fdimad ofnner
peri phery and an outer _erlﬁhery, and having a first predeterm ned axi al

t hi cknessreliaely inrrempressiblareftpeioiyanaterpl positiencd psojimatethoaeiaesiplers afithe
second regueead. ax ' th l.ar..i.n at.i.n t S
conpr esse%’ I'n gﬁﬁfagﬁﬁ g@%‘?‘?%@@l %%t,e&f: r?é’ﬁé’g g%’héslg%ﬁhé%#easlggﬁg%if ’hfg l&r éﬁ‘ltg?

i ncl udi ngarmubkeidsulafing stpenirerthe tibdf ropehaling/ebisd seenoinl dRsickdr ¢hat pfovarkory
mat eri al éosi tioned proximate the outer_ periphery of the  annular

i nsul at i nge<SPRYes pwatng siragtare Wite acRripherrl Pelge i dhaaxipl diregion giesr the
peri pher yin%laﬁr{é%&mﬂé%{‘ié' &ﬁal]hrrb%lﬂ A a5 ECIMLGr idolftifif SrudfireiRAELRZYA Y 2
Cross sectiona l.amet er that [3)

rovi des |
inner layer of compressible refractory blanket material folded around a portion of the coil of

rope and an outer layer of ceramic cloth folded around the inner layer.

In accordance with another aspect of the present invention, there is
provided a method of preventing vacuum pullout of an expansion gap assembly from an
‘expansion gap comprising, providing an annular expansion gap for the refractory brick
lining of a refractory lined vessel at an upper portion of the vessel and forming an annular
channel at a top surface portion of the refractory brick lining, forming a self-anchoring
refractory expansion gap assembly having an uncompressed thickness that is greater than
the gap height of the annular expansion gap, positioning the expansion gap assembly such

}hgt the coil of rope is aligned with the annular channel in the refractory brick lining,
..:i)ositioning a cover member over the upper portiogl of the vessel to compress the
_,f,expansion gap assembly and force the coil of rope into the annular channel whereby the

~ expansion gap assembly is locked into position in the annular channel by the locking in
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the annul ar insulating structure with a peripheral bulge in the axial
direction when the insulating blanket is axially conpressed, and the
annul ar insulating structure including an inner |ayer of cqnﬁrggi)bzgﬂfl
refractory bl anket material folded around a portion of the coil of rope
and an outer |ayer of ceramc cloth folded around the inner layer. In
accordance with anot her aspect of the present invention, there is provided
a nethod gf theHBMBIRrAINGI AR Htihé QkBanﬁBnﬁﬁﬁ; §BABE/ iR 98 PRt RN f rom an
expansi on gap conprising, providing an annul ar expansi on gap for the
refractory brick | Imisageotmbodimentacelothe finvestiow dbe edxpansien gappssemidyt i on

of the vess d formng an annul.ar, channel .at.a top surf.ace rtiqn of

the ref ra?:r{cglrdfggr?o&prﬁsﬁﬁ anﬂg]i Fﬁfﬁiﬁméy 8 onawgﬁbsrf’_ Oslf’gfotfaac?]@%ﬁt% ansi on
gap assembicyorfaxi dig adiulbk) CIHED§RER S G tddpferebe beflctory igu@AIEmitBAS arehe gap
hei ght of the annu] ar expansi_on gap, positioning the expansion gap assenbly
such t hafoldeskarend a epe piggrecoilotdRe wh@EtoRy ¥apet he annul ar channel in the

refract or ri A i:tiening r u ortion
of the veingfibrese Seirdtd! iRl By BERbnRRE o o BTl | O
rope i nt oishlatiag makeialc Resfarablyvdnercehipréshidle laxgan $omiedgdp @ettobéiyadtayl ocked
into positjon . in the annular channel by the Jockjng in -5a 1 S EP. 2005 of
t he peri p]tﬁ]lé‘Pgﬁft 3 tg@ t(iOH}Pr?ﬂSﬁ’g% Y&% 53h &F ﬁ“@%dpog%rém DIRERIB EHEGNnnul ar
channel . }pgsone enbodi nents of the invention the expansion gap assenbly

i ncl udes a conpressible annular refractory portion that is conposed of a
plurality of sectohsoné earbodimant . thf heverdionothe w@fanciongapes si [lath rleferact ory
i nsul atin terial . ar f ol ded d a one piece coil. of the refractory
ope. * TheckiRbFisaBe i arer ot s Sl i B HaFemell disek! piotset vl B o
two di ffefefabiory RSpél ating materials. Preferably one conpressible layer is

formed of a ceramc refractory blanket and the other conpressible |ayer
can be forned of celngther ¢nalputiments o& theninventioh ghéhceramicopaperormesgimisrilothf t he

the 1ol dep A nE iRt tRr Hasrel oS e RRRES MR Bty ey

rope. blanket makes direct contact with the refractory rope. In another embodiment of the

invention the expansion gap assembly includes an annular sheath of stainless steel mesh

to form an integral package that can be installed as a unit.
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In other enbodi ments of the invention the ceramnic paper or gegq._nr%c ﬁ@ﬁth
constitutes the outside |layer material of the fol ded | ami Hatie ug
ceranic rgv(g?%& ? bl anket makes direct contact with the refractory rope.

I n anot her nt- of the invention the expansion gap X§I&RBYY71ihcl udes
an annul ar sheath of stainless steel nmesh to forman I nt egral package that

can be installed as aygihe eﬂn%dn%%ﬁe %@9%&9 ]C%lfgfléﬁ#gaq%/ Q7175 In

sonme enbodi nents of the invention t rac ory und

into a singlopedoitourddirbhaingehef]. "Bbtheslent ﬁkﬁdiﬂﬂ%ﬁﬁ‘ﬁf‘%ﬂ ng?cntfo%{

refractory rope can be wound i'nto a double co or a tr|p € col
~desired. |rcal éfiraftertogbab sirbe afoundeintd wedduisla cb'ﬂleozcé"i'ﬁgfé;&?lphg
ol de

“insulating bl anket structure can conprise a single non-f ayer of
refractory desitedi al pl aced on a coil of rope and ‘wrapped in an inner
annul ar _ sheath of ceranmic cloth and an outer annular sheath of a high -
tenperabure netal allnoy fsther cabedimentafthstinvbnties thecohjrengbly ) nmesh to
forman 10.inte ckage that can be installed as a unit. In another
embodi ment iggula 8@@%@ &%W Ctye caRnrIspIRe geqmgleambtﬁhldcch}ayebeff ormed of
one piece co%resm bl e chtory Iayers that are folded around a coil of
rope. This!E Stﬂrﬁéﬁ?e hpiaced on 2 cglqifirepe apsl wWeepperlimian iyerantiviaer

?QQB:elf‘;t ;TE%%%E%& %%%ﬁ%“cic&@haa@%{ﬂv%r:@iﬁ%%re%?%gﬁaigs hitaopeesiry. meoh

I

asserly 1oty apay Shehdf AR S8R IncdRelmeh o 16ap aana Pncl udes
a peripher ahtepdy %ﬁ%@?&:ﬂ@u‘f&%e ﬂ.lsltangnsd %Mn%mgsannul ar channel 20 of a

‘gasifier. The~peri ge porti a peri pheral portion of the

conpressi bl e ref r act QhyRAakGhbSATHGHHS AL vERRoh thakkyBh¥ion GgrPr essi bl e
-assembly can be formed of one piece compressible refractory layers that are
folded around a coil of rope. This embodiment can also, if desired, be '
surrounded by an inner annular sheath of ceramic cloth énd an outer annular

15 sheath of a high temperature metal alloy such as stainless steel mésh or
Inconel® mesh. | ‘ | |
In all embodiments of the invention the self- anchoring
expansxon gap assembly is thicker, when compressed than the expansion
gap and includes a peripheral bulge portion that aligns with an annular chainel
20  ofagasifier. The peripheral bulge portion includes a peripheral portion of the
compressible reﬁactmjr blanket structure and the relatively incompressible
refractory rope. '
‘The middle flange, when positioned on the gasifier, covers the
expansion gap and compresses the expansion gap assembly. The penphcral
25 buloc portion of the expansion gap assembly is thus forced into the annular
channel of thie expansion gap to lock the expansion gap assembly in
position. Locking in of the expansion gap assembly preveénts it from bemg

~ Subject to vacuum pullout when the gasifier is in operation.
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refractory rope. The middle flange, when positioned on the gasifier, covers
.~ the "expansion gap and conpresses the expansion gap assenﬁl%.SfB@ éﬂﬂ

peri pheral 25 bul ge portion of the expansion gap assenbly is thus forced
i nt o t he wozleaszis channel of the expansion gap to | ock therEwpsmaros gap
assenbly in position. Locking in of the expansion gap assenbly prevents it
frombeing subject to vacuum pul | out when the gasifier is in doperation. 1
4 S E P 2005 WO 02/ 01bsivemtipnohoy mciudvea mgtbadiofpreyenting VaRTdes a

e
ser f anchorh e B BBk HEpu bk itﬁagﬁé%sfflﬁil@élgn FRETS og
of .refract b&%g@@%ﬁ%ﬁ%ﬂ%ﬁﬁ?ﬁ F@Fﬁ@éﬁﬂ@%ﬁ%@%‘%?@%@gﬁwf and

conpr es§i ngg p?@ﬁsﬁgﬁr;@és%ﬁb@ap The A%F %ﬁﬁ ﬁgdﬁpﬁﬁhpﬂggfh%{)pbul ge

portion of the expansion gap assenbly, col e into the

annul-ar gr eeNgncidf ohResaBBed shet Hﬁ%&hb%ﬂ%‘ﬁ&ﬁé&&‘aﬁ&' Al
~ conpressi blgy bsilanl<ge porti%sof the expansion gap ssé)_r{%)ig?/al v?fth :
subst ant i atl/anmilapbr&eed of the isifbr aﬁﬂ@bﬁsprefsréiﬁgltﬁ& RphAsioacsyy di ngly
conprises the constructions and methods herei nafter described, the scope
of the i nvasdenablyoeilogkithepesiperdlbulgé pobdos lofiths expPEEsiBh OF THE
DRAWNGS In the draw ngs,pFi g lis % gi nplified fragrrent?rﬁ)h/ﬁ:ectional '
vi ew of t hessgupkly, ipdudingnthefcal ghsope artoithe anputatgnogvene enbodi ment  of
the sel f-anchoring - ‘ . . _ .
7 10 The method further includes forming the annular compressible

blanket portion of the expansion gap assembly of substantially radial sectors
of an annulus.

The invention accordingly comprises the constructions and
methods hefeinaﬁer described, the scope of the invention being indicated in

15  the claims. .

DESCRIPTION OF THE DRAWINGS
In the drawings,
Fig. lisa simplified fragmentary sectional view of the uppér
portion of a gasifier incorporating one embodiment of the self-anchoring
20 ‘expansion gap assembly invention; | V
Fig. 2 is an enlarged fragmentary sectional view thereof;
Fig. 3 is a simplified top perspective view thereof;
Fig. 4 is a view similar to Fig. 3 with the expansion gap
assembly exploded from the gasifier in partially unfolded condition;
25 Flg 5 is a simplified perspective view, in-unfolded condition,
of one of a- plurality of sectors of the expansion gap assembly shown in

Figs. 3 and 4;



20 ‘expansi on gap assenbly invention; Fig. 2 is an enlarged fragnentary
sectional viewthereof; Fig. 3 is a sinplified:top perspect |i}/§@§1‘e\'@0(§5
thereof; Fig. 4 is aviewsimlar to Fig. 3 with the -expansion gap

assenbl y e&?’&“&ﬂ’gﬂnﬁr omthe gasifier in partially unfol ded cBAEVSQ26717525
Fig. 5is a sinplified perspective view, in unfolded condition, of one of a

D o Set s o 3ig! B3 §RARRERR P Ro RSN, MR s ™
spotional virgeetok ibAAIeAS 4 fiddtd Ninfe b8 the LORSELRbHIALALLSE O, T 0dl €

fl ange and e sel f-anchoring expansion gap -asse 0

between theassedily drchugedangosiiorHadieennB thRMIOHWEE HRGHEEHe > F1O- 7

is an enlarged fragnentary sectional view o of the
i nvention; podioBof $hapasifieay ged fragnentary sectional view of still

‘anot her enbodi nent of the invention; Fig. 9 is a sinplified schematic

devel oprfent of a one p@iigc?is 40 enhaybdfrazgnditanksdctiand Miewidfanofipg- t he
sel f-anchori ng expansi on gap assenbly for a gasifier. Corresponding

reference ctibadimest pfidhe ivventiom; espondi ng parts throughout the several
.views of the draw ngs. .DETAI LED DESCRI PTI ON OF THE | NVENTI ON Referring to

the drawi ngs, especi alfiig &igan enlasgad diagmenisiy sentiam viewerfatilly i ndi cat ed
by the refer er][ e nunber. 10. ]f5 The gasifier 10 includes an outer steel
vessel or sHRg ﬁexig nt of the invention;
Fig. 9 is a simplified schematic development of a one piece
10  insulating blanket construction for the self-anchoring expansion gap
assembly for a gasifier. |
Corresponding reference characters indicate corresponding |

parts throughout the several views of the drawings.

DETAILED DESCRIPTION OF THE INVENTION
Refening to the drawings, especially Figs. 1 and 6, a gasifier is

generally mdicated by the reference number 10.
15 The gasifier 10 includes an outer steel vessel or shell 12 having
a top neck portion 14. The interior surface of the gasifier shell has a
 refractory lining 16 that includes a backup lining of refractory brick 18 with
a top surface 20. Although the description refers to a backup lining of
refractory brick 18 the backup lining can also be made of ﬁny suitable known
' 20 pourable castable refractory material. The refractory lining 16 also includes
an adjacent layer of hot face brick 22 With-a top surface 24 (Fig. 2), a hot
face 26 and a rounded or beve’led- corner 28.
| The top surface 20 of the backﬁp brick 18 is recessed below
._ the top surface 24 of the hot face brick 22 to define an annular channel 30.
25  The backup brick suFface 20 is thus the floor of the annular channel 30. The

channel 30 can have a recess depth of approximately 25 millimeters, for
8- ' '



a top neck portion 14. The interior surface of the gasifier shell has a
refractory lining 16 that includes a backup lining of ref r?qit @gfb?[} 5 18
with - a top surface 20.- Al'though the description refers to a b up I'ini ng
of refrawtoosyo7brteck 18 the backup lining can al so be mde@VUHaP’HaI t abl e
known 20 pourable tastable refractory material. The refractory lining 16

B e

fﬁf{ hot fzgéﬁfr%tf? @#?ﬁ%&%ﬁﬁéﬁiﬂf §Ré®%§ﬁl%§%xﬁef’f¥@6¢ 9@@1%%&6‘?%%%?3'3 Eg ck
ave o r ool R Ao T iack ) OPOK T RRERARN 2P0 MEMGIRSTE £ %0005"

WO 02/.0752 My / 5 exanpl e, as neasured fromthe hot face brick
surface24jstﬁ5ﬁt€%gyﬁ§ géﬂgrfck surface 20 and a recess w dth of

_approxigately 75 to %Qnﬁﬂétbléﬁlyeﬂﬁ)vﬁﬁin!“i’%sziﬂﬁéjtdﬂmﬂf@cd@WarﬁlQﬂQﬁe 29 of
ur

the hot face brick 22 to the interior surface of 'the shell 12. :5 As nost
clearly shawe baglkip drick 1$end de bot faredsick2 2 atk Pdoenfed bHlovbadttppdpei ck 18

and the hot face brick 22 are recessed below a top. edge 32 of the gasifier

neck 14 to 33 bbthef gusifizpredi d4 totlivheforetpaosmmnyof the refrat®rydhengiltd heat s

.up during operation of the gasifier 10. An interior surface portion 34

(Fig. 2) ofwhem iigasts nprduring oparatios afifbe gesfsdd. ndarinidviontpfasgge 10 32
of the gasifier neck 14. An annul ar niddl e flange 36 (Fig. 2) is disposed

‘on the t op patign B(Big. 2hef thasgasiber phalk 124s thngpexnosed neardadtomedgdr f ace

for a feed _injector 38 (Fi g The space between the m ddl e flange 36

6).
rand t hd0t op32 glifrcag8ionngeli 194  of the backup brick 18 and the hot face
brick 22 15 15 referrgd 10 5 A% RIS 89, 395 Ao on MELSEPENS o0

gap 40 can have _
~ edge 32 of the gasifier neck 14 to provide a mounting surface for a feed

injector 38 (Fig. 6). The space between the middle flange 36 and the top
surfaces 20 and 24 of the backup brick 18 and the hot face brick 22 is

15  referred to as an expansion gap 40 (Fig. 2). The expansion gap 40 can have
a height of approximately 75 millimeters between fhe_ ‘backup brick surface
20 and the middle flange 36, and a height of approximately 50 millimeters
between the hot face brick surface 24 and the middle flange 36, although
these height dimensions are a function of the overall size of the gasifier.

20 | The exposed interior shell portion 34 of the gasifier 10 and a
lower surface portion 37 (Fig. 2) of the middle flange 36 are protected from
direct exposure to thermal conditions and chemical reactions in the gasifier by
a self-anchoring expansion gap assembly 42 that incorporates one embodiment
of the invention.

25 Referring to Figs. 4 and 5 the cxpansibn gap assembly 42 is in the
form of an annulus and includes eight substantially equal sectors of an annulus
1-14, 46, 48, 50, 52, 54, 56 and 58 of folded compressible refractofy msulating

structure wrapped around a full coil of a known relatively incompressible

9.



a height of approximately 75 mllineters between the backup brick surface
20 and. the middle flange 36, and a height of approximtely 0@n$[:l{:b {s
bet ween the hot face brick surface 24 and the m ddl e flange'36,~al't houg

t hese hei aﬁ?o’dﬁ”ﬁ%’ﬁsi ons are a function of the overal | sizeP&T/UsHTasifi er.
20 The exposed interior shell portion 34 of the gasifier 10 and a | ower

surface porefractody rope 62 @igs! X | BRAR, peted fr

di rect expo%ureota)(?) t erna@%gnzd?l?({?g 'sqgir?gcc{:]%em ﬁﬁ%&%ﬁﬁ%ﬁ‘ﬁ#?%@g@

gasi fi er byfrapseffangsdiarcinglexpaassath Hap b ¢ i§eer porat es

" one enbodi nent  of t%e I-nventi-on. 25 Referriﬂfle; 0 I%?égé?d%lglg{r]\lgrgﬁ?he

expansi on gubstaptielplapud2 is in the formof an annulus and includes eight

" substantially equal sectors of an annulus 44, 46, 48, 50, 52, 54, 56 and

. 58 of * f ol ded- conpr esRafewingte &ig.ov g tiypival stdtog sush g the secivr ARPRGhweHNd a

- full coil of a k@g&n rel,ativglﬁl‘ inconpressible 1 4 SEP 2005 WO 02/ 075216 PC

1-US02/ 07 1732 Pefelded opditer, axd iohedes an aniside compeessible lager @handani s

fornmed froma I_enﬁ]’t{g - QE rlope rﬁﬂ?ed in circular formsuch that the
5Bl laygp 68a

‘opposi te emdBLoMREesY @pyiFidmlayer Gefantionforiedoftanyshigh
el udes i B ERHE B PORETDleayatori pavkarily cansbiokoapeiasding o | ayor
corpt ees! bl oA in kP al af PR 00SE ERicD asriok et oA dPah icwpans Ted | n
 protorapl y T aeF ATy M Ahnfhe WB e 2eMink RG Shlkial e 2adfiiald ol 10
nder 16 dsgeanalasigsati Sl aBkel DX Y i oM Ol ORI X, TS
Lomperatur o rat eacaney SaEp b r kRS, SRR EnAHY Y IR D anai ng
R uncompressed form. The inside layer 68 can be formed of any high
temperature rated compressible material preferably capable of withstanding
temperatures in excess of 2800°F, such as for example, high temperature rated
715. ceramic paper or ceramic cloth of the type sold by the Carborundum Co. under
the designation Fiberfrax®. The inside layer 68 can be, for example,
approximately 7 millimeters thick in uncompressed form. Since ceramic paper
and ceramic cloth are commercially available in relatively thin gauges more
than one layer of ceramic paper and ceramic cloth can be used as desired to
20 form the desired thickness of the inside layer 68.
. Although the size of the layers 66 and 68 would depend upén the
size of the expansion gap 40 some dimensional examples compatible with
dimensions previously given for the expansion gap 40 include an outside layer
66 having an overall length of approximately 365 millimeters between opposite
25 base ends 70 and 72 gnd an overall width of approximately 290 millimeters

between a side peak 74 and a corresponding opposite side peak (not shown).

‘The outside layer 66 is folded aléng an imaginary line 76 joining the opposite

_10-



.tenperatures in excess of 2800F, such as ‘for exanple, high terrpera;\hjég
rated 15 ceram c paper or ceramc cloth of the type sol d{p)b

‘Car bor undum Co. under the desi gnation Fi berfrax(r). The insidée Ia%/er 68 can
be, for eX@wpP®216 approximately 7 nillineters. thick in unEEHYSEEERH for m

Si nce ceram c paper and ceram c cloth are commercial ly avali I able in :

rel ativel y_:tihi Canﬂizﬁf'ﬁ]gﬁé}ct

- cloth can %Hggs@glgéléqegem ré(}o ﬁ%oé)ww fﬂﬂe@@oﬁ?@gﬁ?hl ckness of ﬁe |nS| de
| ayer 68. r@lﬂ%@ the size of the layers 66 and 68 woul d depend upon the

size of t expansi on gap 40 sone di mensi onal exanpl es conpatible with

~dinensions previ ous|'Yhgitmens FRwérearkvapséredano4he positisaengof tus si de
| ayer 66 having an overall length of approximately 365 mllineters between

opposi t e 2mviagsmdansiser7®ided potiomd78nndVE0 & thenxtansihn gpassemtdyeld 290
‘mllineters - between a side peak 74 and a correspondi ng opposite side peak
(not siownguch &nshooat i degl 2y E)preBsiiesbdsel auts 4 73rofithegutady layend6r6
joining the ogposﬂe f 101 L SEP 206 WD 0 210 75 2 1 6 PCT/USQ2/ 07175
.si-de peaks¢amsherppreoximateky 10 midlimeirss Wisleded portlon 78 and an upper

folded portion 80. The terns and t he p05|t|on|ng :
of the |ower and up ﬂlpmeaéal E‘PW?&OE Etsil‘ief%féfgﬁ day% 3ap

 outei de’ 1 afeRthiom B 0ne Sproerede) T8 @f@%@%&ﬁ?ﬂigﬁ?ﬂﬁ (over
' end 70 o PHGS eas‘-’f g Uppes ol ¥Fiom B G Ponufiids [ Bb o tielipper
EREET A flpirubvi fEyinahpti e
R line 76. Thus the lower folded portion 78 of the outside layer 66 is slightly
longer than the upper folded portion 80 because if traverses a longer path
than the upper portion 80. The lower portion 78 passes into the annular
_ lchannel 30 while the upper portion 80 passes over the annular channel 30, as
15 shown in Fig. 2. |
Some dimensional examples for the inside layer 68 (Fig. 5)
include an overall length of approximately 320 millimeters between opposite
base ends 86 and 88, and an overall width between opposite side peak portions
92 and 94 of approximately 280 millimeters. The inside layer 68 is folded
| 20 along an imaginary line 96 joining the opposite side peaks 92 and 94 to form a
lower folded portion 98 and an upper folded portion 100. The width of each of
the base ends 86 and 88 can be approximately 175 millimeters. The distance
between the base end 86 and the fold line 96 can be approximately 175
millimeters. The distance between the base end 88 and the fold line 96 can be
25  approximately 140 millﬁneters. | |
| Thus the lower folded portion 98 of the inside layer 68 is slightly
longer than the upper folded portion 100 of the inside layer 66 because the

folded portion 98 traverses a path into the annular channel 30, whereas the

“il-



line 76. Thus the |l ower folded portion 78 of the outside layer 66 is
~slightly ‘longer than the upper folded portion 80 because ig tr SFeP s

1 onger patga; ‘he upper portion 80. The |ower portion 78 passes into
t he annul a‘?oog)tqggr%ﬁéel 30 while the upper portion 80 passes M\erStHE Manul ar
channel 30, as 15 shown in Fig. 2. Sone di nensional exanples for the

i nsi de- | ayerppas foleg! potion b0 pdssearvveraha annh®naihngle] 30P IR f%fdt%nﬁzo
-mllimeters between opposite base ends 86 and 88, and an overal |l w dt

- bet ween oppepeite cibayealcrpsy sdctional d2meids 94 iprepipheisly RS ehiligRfers
mllimeters. The inside |ayer 68 is folded 20. along an-inmaginary |line 96

j oi ni ng t heCaspRshonding feithesskss depthnef the adhmninel 30a | ower fol ded portion
98 and an upper fol ded portion 100. The width of each of the base ends 86.
and 88 can' be appr oxi HBf EKpansign gap) assembly 42an b eseckleddst felding baclbase
end 86 and t fold |line 96 can be approxipately 175 mllineters. The
st anca betiBeSries dAS38 aramubthe ULl Ab ¢ GReior) Aepe 2 sheovn b5 Figs. 2

"Pol e 1 ay B AR Y D SRR toisledior e Surghcssc (and pérambareof
the annul s atneaan B8 BR e clonkE 507 F A as3Pler e oot L Sefemmbled by
TS0 O ot 0y RSN U Mt RO 0
channel |30 ThE. Sxprel o RIS ROER O SR TIE SRR [t
Bigs. |57 ancigeanger 69 mIOIDThiey AR LoRtssrldinpIger BRE(ToRte POd' D,
and 24 and upper portion 80 of the outside layer 66. The additional sectors 46-58 are

--zissembled ina manner similar to that previously described for the sector 44.
The sectors 44-58 are preferably placed on the top surfaces 20 and 24 and are
positioned in the annular channel 30 before the ceramic rope 62 is installed.
15 _ The ceramic rope 62 is positioned on the lower folded portion 98
~ of the inside layer 68 of each sector 44-58 adjacent the fold line 96 and is
bonded to the inside layer 68 with any suitable reﬁaétory adhesive. The upper
folded portion 100 of the inside layer 68 and the upper folded portion 80 of the
outside layer 66 of each sector 44-58 thus sandwich the coil of rope 62 befvveen |
20 the folded over layers 66 and 68 as shown in Fig. 2. | |
Assembly of the expansion gap assembly 42, as described, can be
completed on site at the gasifier 10. ’
The expansion gap assembly 42 thus includes an axial bulge 104
(Fig. 2) at its outer périphery, ai_so referred to as the peripheral bulge portion
25‘_ 104. The peripl1¢ral bulge portion 104 is atiributable to the relatively
~ incompressible refractory rope 62 being sandwiched between the folded over

. compressible inside and outside layers 68 and 66, thereby causing the inside

-12-



di sposed in the annul ar channel 30. For exanple, the sector 44 is assenbl ed
by pltacing the inside |ayer 68 on top of the outside |ayersG6damp t
7@1% tSp[pér Aﬁgﬁded

manner shown in Fig. 5. The | ower folded portion 98 and t

portion MO ®BO732A& 10 inside |ayer 68 thus |ie against th&@TNTREpHAdI ng

. lower folded portion 78 and upper portion 80 of the outside |ayer 66. The

addi ti-onal : ~ r EERERR i = sl mi . hat -
previ ousl ya%ﬁgg%ﬁ%%@eggﬁtgﬁgdsﬁt or ﬁ%ﬂtﬂﬁg)%;ﬁ% @@‘L%‘Br‘g"%r ef erably
pl aced on &ﬂﬂnkgﬁn?gﬁhgggﬁbgﬂ¢gnd 24 and are positioned in the annular
channel 30 before the ceramic rope 62 is installed. 15 The ceram c rope 62
is positioned on t hemempaﬁﬁbﬁgﬁppﬁsbwg%, villed ARtd1N& -Hﬁtﬂe?ﬁ%ﬁﬁésl@,f
each sector 44-58 adjacent the fold line 96 and is bonded to 1he

i nsi de- | aykas #& péripheaalbulgetpirtionrldf4 dpo:ti@ibneadﬁ ehé wanulbrehunner 30 fidlided
portion 100 of the inside |ayer 68 and the upper folded portion 80 of the

~ outsi dé'| atherlogerdbldeatportiont 58 off theé sutsidrs lsmn®6i lying hgatst theofopr sréadi?

bet ween 20 the fol ded over-layers 66 and 68 as shown in Fig. 2. Assenbly of

' Uhe expanstetiaphatfaoediyokidy. den immasiterabedsel 06 GFig. ded tha site at

the gasifier 10. The expansion gap. assenbly 42 thus_includes an_axial bul ge
104 (Fi g. €%¥hangion gap @égf‘éianbfye‘ﬂ e by, trispesdieraignewithghghatfacepdpigfitbeal

bul ty 25 104. Th 1 ph | bul ti 104 i ttributable- t
Cher el ot | bOH SroP REkIPHEE B8 e fsmiplrpLodze S06 g bimensdtibot oen
causi ng t ORI TS Pl ool riée 60 bopiorimeineh eeuS ronimstanie

 Spandton U ABAY SRRAC AR nd Rimi e PR ViSer fRCEANoRtony 1

- the gaSifi%f&QnragﬁﬁthQEt peri pheral bul ge portion 104 positioned in the
30 wth '

annul ar channel ‘
- When the expansion gap assembly 42 is disposed in the expansion

gap 40 as shown in Figs. 1 and 2 the middle flange 36 is fastened to the top
edge portion 32 of the gasiﬁer\ 10, as shown in Fig. 1, in any suitable known

15 manner. The uncompressed height of the peripheral bulge portion 104 of the
expansion gap asseinbly 40 can be approximately 100 millimeters based on
previous dimensional examples and the distance between the top surface 20
(the floor of the annular channel 30) and the middle flange 36 can be
approximately 75 millimeters. The middle flange 36 axially compresses the

20 expansion gap assembiy 4?2 and forces the peripheral bulge portion 104 to
remain locked in the annular channel 30. The expansion gap assembly 42 is
thus anchored in the expansion gap 40. ,
_ The middle flange 36 also compresses the sectors 44-5-8 against
the top surface 24 of the hot face brick 22. After the middle flange 36 is

25 installed the feed injector 38 (Fig. 6) is positioned on and fixed to the middle .
flange 36 in a suitable knwa:; manner. |

When the gasifier 10 is operational the feed injector 38 introduces

pumpable shurries of carbonaceous fuel 118 (Fig. 6) into a reaciion chamber

-13-



,S' . -
~ 20. expansi on gap ass@m{ﬂywﬁmﬁé‘fﬁﬁéﬁ tause
"to remain.l ock(g&é getqlignannul ar channel 30. The expansion gap assenbly 42

- 5" the lower folded portion 78 of the outside layer 66 |ying against the

top surface 24 of the hot face brick 22. An inner peripheral *egg?ngﬁ
(Fig.-1) of the expansion gap assenbly 42 can be trimmed to a'f’i, Wit he

“hot face JEO8MMRYE hot face brick layer 22 or the inner padipitsemariiadge
106 can be trimed to extend slightly beyond the hot face 26 by

2 o aheydogs) S o B BRI O,

t he expansifesd agsiefhtmléa 4 e i : i i shown
in Figs. | and 2 the m ddle f|a§r§§ ggg'iils%f ég?feﬂgoﬁgaﬁﬁeﬁtgé5&%2&’3’2“%%%ion

32 of the gafsiif tleough, arpansilanspade GeBveeh tHehréh¥aiShiinap! ' nner .

The unconpressed _heigght of the %eri pher%l bulrpge p%rti%%;;fgg%g?%%égw -
expansi on dapngdde ihtrebyOcreating e mﬂuﬁm_ﬁaﬁeﬁyhelaﬁnﬁjak@?ggé 8% rbagadnon

previ ous di mensi onal exanples and the di stance between the top surface 20

(the fl8or weuunepulaut fercenmposkd3n) therakpaneion gajh asddmblyed 36 can be

approximately. 75 mllingete The m ddle fl an_ae 36 axially conpresses the

shurpigoperansmef therfeedn 104
is thus arfBk&t

FHENGIB A srammantloyt farce heiagideveleprgen3a: ammadar

th 44- ' e 24 of the hot f
TS e TR e B 5 R 5M SR e st

Sui Dbl kSHAE AP Yttt S el agshu b asble etimic
) 180, SFopk 0 AL LS S R B R L s
Lo | ne PGB S RSO R0 BB APRL L B
aspirates liattheV@lnii1BS channel 30 thereby preventing vacuum pullout of the
| expansion gap assembly 42 during preheating of the gasiﬁer. 10 and during
normal operation of the gasifier 10.

15 In another embodiment of the invention all of the outer layers 66
of each of the sectors 44-58 of compressible refractory insulating material are
formed from a one piecé outer layer 130 of compressible refractory insulating
material as shown in Fig. 9.
| The one piece outer layer 130 includes opposite elongated sides

20 132 and 134 respectively interrupted by equally spaced angular recesses 138

‘and 140. The vertices 144 of the angular recesses 138 are located halfway
between the vertices 146 of the angular recesses 140. The vertices 146 of the
angular recesses 140 are located halfway between the vertices 144 of the
- -angular recesses 138.
25 * The outer layer 130 further includes opposite parallel end portions
| 150 and 152 that fespectively intersect with beveled edges 156 aﬁd 158 at
respective peak portions 162 and 164. The beveled edges 156 and 158 define

arigles that cumulatively equal the angular magnitude of an angular recess 138.-
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of air through an annul ar space between the preheat burner and the )
refractory lining 16, thereby creating a venturi effect i% Mgggj]m
‘space that results in a 5 . vacuum pullout force inposed on Xpansi on
gap assenBQO2A7321A sinilar venturi effect is caused. duri RETIFEREATNI®N of
the feed injector 3 8 resulting in a vacuum pul l out force being devel oped

n an annul ar _ space 42, Baleop Lot I 10 APAnAlihRe RS ThECLOT

3.8 and the refractory - I'i ni ng 16. wever, ti-on o

-relatively dm&ﬁﬁg&ﬁeg}}e@k% i“@ ahAPGH2Tha BH%ﬁ'tﬁgléﬁ?thﬁog% he

ti
conpressi bl e sectors 44-58"enabl e the peripherdal bul ge portion 104

. expansi on ghp sids PR hip W2hedidel TR edRdsernintioe 1oweproldedhorhien BEthSthyer

. thereby. preventing vacuum pul |l out of the expansion gap assenbly 42 during
" preheat i ng B¥0 ahé tigapoftiar of thealagred 80 nronn thieriihe dériatthenidef 13de gasifier
10. 15 In another enbodi nent of the invention all of the outer |ayers 66 of
each of 5t heepeeseoisthemmardbldashpodios of therlayentB0Ory i nsul ating nateri al
are -fornmed froma one piece outer layer 130 of conpressible refractory

insulating material 4Beéonbwrdayer F3¢can betddeshalanigethe lng EF0 sughethat 3he
e PP A A L P B
onoul ar 1 edBveeL3G an thin baBrmed dhto AT el b shiwn) Fevuesanivnes ar e
The outer 1 TSR Y SetaBRing loBeale LR a7 e o AR AL 150

F espectiye BerRES I e bl St Ay S P00 DS s and 158 def i ne
159 ©2 10 e 165005 weBErCOS sl BRI RRERI [EUBCAPE: P30 AIANOH Rim oo

uncompressed thickness of approximately 25 millimeters, an overall length of

approximately 2320 millimeters from the end 150 to the end 152, and a width
_ of approximately 360 millimeters from the side 132 to the side 134. The
15 distance between the side 132 and the line 170 can be z’ipproximately‘ 195
millimeters and the distance between the line 170 and the side 134 can be
approximately 165 millimeters. The angular recesses 138 can define an angle
of approximately 33° and the angular recesses 140 can define an angle of
approximately 38°. The beveled edges 156 and 158 can each define an angle
20 of approximately 16.5°. I
The distaﬁce between the end 150 and the closest vertex 144 can
A Bc approximately 290 millimeters.
Although not shown, a one piece inner layer corresponding to all
of the inmer layers 68 of the sectors 44-58 can be formed in a manner similar to-
25 the outer layer 130. The one piece inner layer (not shown) and the one piece
| outer layer 130 are placed upon each other in a manner similar to that shown

for the sector 44 in Fig. 5. The layers are then folded around a length of

-15-



The vertices 144 and 146 lie along an imaginary fold line 170 connecting

the peak portions 162 and 164. The portion of the |ayer 130 fl Qﬂﬂl@@ﬂ@ de

132 up to 'wz)eozb(j?% 170 represents the |ower folded portion of the |ayer

130 and the portion of the layer 130 fromthe line 170 to tH&/43887HW34 5

represents the upper folded portion of the |layer 130. The outer |ayer 130

can be f ol dedraahen®pei@olt sh i tdnat ed sides 132 and 134
Doy erto e 10ReS2 FITRANE Kl nen be

substantially overlap. (not shown) e fol aye

formed i nt osabstantially sofrespondiowth the\GveglRIHdthSF | defined at
t he overl appi ng el ongat ed sides 132 and 134. %ﬂouttggﬂfé&ggq{phery of the

annutus is defined at HieefodidtdiotaiolaySonmclidingshenaerebRleSeh Fhrhg | aver
130 include.a nom nal, unconpressed thickness of approximately 25

m || i et er sitt@anoAErdps (nehgtawe) whapmn dhé oppekite 2820 snih hi 188 ng f4m t he
end 150 o tge enqd1 152, elmd a-wdth of %@groxi mately 360 millimeters from
the side 133%¢andtheoyerlappingplengated gidss snch asak3kand 184 difde thanaad t he
line 170 can. b a%%'ro i mat glﬁ 195. m || imeters and the di stance between the
line 170 ‘an@t et Lcy@hesy of 2R appulugwhieithe ouler cismlar peiipkeryraf ththe '

| ar - , f i f imately 33 and th
angul ar  ccauagus 15680530 o Frd BTG “Ihe capphasongareagseatily Tomiltingel ed
d 156 : >f | 20 imately 16.5. Th
Gi Stance bepuneoy REOSEHOCRYLE AR B Bedaveui sliladienpe mbtallod taa
_ e e "Sd 180 2 Hoasenke ingalled in
cor T ospont P e bR RlafG 0T ed ek Bhe Griieidh Samassmaan bo.

formed jiopn a4pmnner sinmilar to 25 the outer |ayer 130. The one piece inner

1 ayer (not shown) and the one piece outer |ayer 130 are placed upon each

Uayers are then fol ded o aumd ol engih et B bfardsh fhpdtstilnly & 5 The
generally indicated by the reference number 180 in F ig. 7. The expansion gap
assembly 180 is also formed of eight sectors of an annulus of compressible
refractory insulating material geometrically similar to the sectors 44-58. Each

15  of the sectors of the expansion gap assembly 180 include an outside layer 184
of ceramic paper or ceramic cloth, approximately 6 millimeters thick and -
approximately the same general dimensions as the outside laycr 66. Each of
the sectors of the expansion gap assembly 180 also include an inside layer 186

formed of the same material as the outside layer 66 and approximately the sal.né
20 general size as the inside layer 68 of the expansion gap assembly 42.

The ceramic paper and ceramic cloth of the outside layer 184 can,
for example, be of the type sold by the Carborunduin Co. under the désignation
Fiberfrax®. Since ceramic paper and ceramic cloth are commercially available
in relatively thin gauges more than one layer of ceramic paper and ceramic

25  cloth can be used as desired to form the desired thickness of the outside layer
184.

A coil of refractory rope 190 similar to the refractory rope 62, and

of the same general cross-sectional diameter as the refractory rope 62, is

-16-



WD 0 210 752 1 6 PCTIUS0210717S 5 ceranic rope (not shown) simlar to the

rope 62 and having a |length substantially correspondi ng-t? %hS"" ez@gﬁ) '
‘length of the |ayer 130. The fol ded over layers including th e are
t hen for m®¥® 92(%$3%an annul us (not shown) wherein the opposiGEU¥R#38uch as
138 and 140 abut and the overl appi ng el ongated sides such as 132 and 134

per | phery. SPReRiched BEMCRR, (BETHRRE dpullaeHh S Fah 18409 O Lo DT 00 &
gap asserrbh)(aﬂxﬁai%&]lﬁm to §Hﬂ@e§&%§<§ f%&%;ﬁﬁﬁsﬁcﬁi’?ﬁé a§§éﬁlgl?f}54i h‘ih%ac%ﬁr 130

woul d then be installed in a gasifier In manne I'm to'tha

descri bed _fg@‘lfropélQ96ﬁ§@@§ﬂeﬁébl§&ﬁlea&§ﬁifﬁi%slﬁhfgﬁ?0f Po% fa@id %}pﬁﬂqﬁtﬂd 8ROt of

. the expansion gap assenbly iS5 generally indicated t he reference nunber

180 in Fi gtwé.orThecexyimimitiniligepncantedoil ddgRndtngbs ahé didBfoptheei ght

sectors of an annulus of conpressible refractory i1nsulating material .

. georet r§ cakhyukirmhaanct b%6.ne sectors 44-58. Each 15 of the sectors of the
.expansi.on gap assenbly 180 include an outside |layer 184 of ceram c paper .

~or ceramc cloth, appkbiifumher gphon; thiei oxpaasion gipg kssenablyalfir (Fignd) ey t he

sane -gener Ir-fd' mensi ons as the outside |ayer 66. Each of the sectors of

t he expansi®§ abasafﬁésl@%wnﬂauy peekagnby deeming amenvularsheathiBHta (shomad of

prpgty CAU M TR R TR

B S i o

(ava 'CZE c el S8 iR agRisEe ﬁ%ﬁ@%@?@?{é STdh Efil??fﬁ‘gﬂ?fﬁiﬁié
G the out Sng2s Fbhs SPaRSs UREPnRSHIEEHICIcIS eI RE e menThe

ref ract ory seRénPrhat 8 be further stitched with Inconel® wire, for example, to the

annular sheath of ceramic cloth 184a. Preferably any sheath structure would .
not extend beyond the hot face 26 of the hot face brick 22. VThe partially shown
| 15  annular sheath portions 184a and 192 of F ig. 7 are shown to extend beyond the
hot face 26 for purposes of illustrative simplicity only. The high temperature
mietal alloy sheath 192 can, for example, be formed of type 316 standard grade
4 X 4 stainless steel mesh (wire cloth) sold by McMastér Carr or an equivalent
. Inconel® mesh. ‘
20 ' The expansion gap assembly 180 with or without the high
| te.mpcrature metal alloy sheath 192 is disposed in an expansion gap 194 having -
~ an annular channel 196 that is approximately the same recess depth as that of
the channel 30 and a Width of appfoxiniately 100 to 125 millimeters as |
measured from the back surface 29 of the hot face brick 22 to ‘the interior
25 surface 34 of gasifier shell 12. | '
Another embodiment of an expansion gap assembly is generally
indicated by the refcrencernumber 210 in Fig. 8. The expansion gap assembly

210 includes one or more one piece layers 216 of annular compressible

: _}7‘. :



of the same general cross-sectional dianeter as the refractory rope 62, is
-16 WD 02/075216 1 SEP20 5 PCT/ US02/ 07175 sandwi ched betweer u{hﬁgplm

outside and inside |layers 184 and 186 in a manner similar to't

descri bed wonbBseieexpansi on gap assenbly 42. The coil of  raneused07i7s
preferably one continuous |Iength of rope that is wound into one, two or
s depending_on the wwdth of the annular.

three substaptially concentric _caqi _
‘channel 196PH§§tO£YFB?tFﬁ’@E?.%B%i?@ﬁ%t{iﬁéa@féﬁﬁﬁ@mﬂzagébe avtanisyor 68ofde g.. 7)

can be fabricated into a I't ary.pagkage .form ng_an annul ar sheath 184a
(shown - in W&me%ﬁ&a%ﬁ%&n‘fi-omﬁw@ ﬁ%ﬂ‘sc‘g’épﬁﬁ'?d PRyRsentmmRpll of

Structure SRR ThRe Z0REHENar Suhlic Y BRE PR e ol mbantabl” (i o

hoonel (1) EERIE o TR re ALY N § Rl BRI E o e 120

- stitched wigh v‘}llggg@g Iil(l‘r réﬁhgcfclofﬂ?rth%%g?% fyac}{g%% B¢ wiRGh "ﬂ: %-@BS@%‘ gﬁ;

ceramc cloth Preferably any sh str ure would

 beyond the shekt ftfightonln B ehekaaRohTheln 226 STRAAPRS HShAn YIS

~annul ar sheath portions

_ 4a and 192 of " Fig. are s

the hot fahat 46 x@anpioPeseasHmbly DB (94 kitfr18 b4l it g hi gh
tenperature met adlx’wal | oy %hlgat-h 192 can, fo@ex%&@%%@%%@éto type 316
standard grdedired ¢eranticsthithinessh, stkbutrestal uéste cabhdidpsieddlober MeMast er
Carr or an-equivalent. Inconel (r) nesh. 20 The expansi on gap assenbly 180
with or w trhbactoryigope@0.t enperature metal alloy sheath 192 is disposed in
an expansi on gap 194 having. an annul ar channel 196 that is approximately

‘the sa® recess dept AHBonghmaishomm, athighdengeratunei neetal atloy ofire can be
‘approxi matel.y:100 .t 25 mllineters as _nmeasured fromthe back surface 29
of Pt e hot Hkddo silhitisueh thrdryan 2+ and e sheath 226 10 enhance the package

unit integrity of the expansion gap assembly 210.
The overall uncomﬁressed thickness of the refractory layer 216
can be approximately 75 millimeters and the 'cross%ectional diameter of the
15 refractory rope 220 can be approximately 25 millimeters.
The expansion gap assembly 210 is disposed in an expansion gap
230 having an annular channel 232 that is approximately the same depth as the
annular channel 30 ar.ld. a width of approximately 85 millimeters as measured
- from the back surface 29 of the ot face brick 22 to the inner surface 34 of the
20 gasifier shell 12. _ V
| Some advantages of the invention evident from the foregoing
desoriptioﬁ mclude an expansion gap aés::mbly that is anchored in an expansion
gap of a gasifier in a manner that prevents vacuum pullout of the expansion gap
assembly from its protective position. A further advantage is that the
25  expansion gap assembly includes a relatively incompressible bulge portion that
can be locked into an annular chamz_lel of the gasifier to prevent vacuum pu]lbut
of the expansion gap assembly. Still another advantage is that the compressible

‘refractory insulating material of the expansion gap assembly can be composed-

-18-



25 surface 34 of gasifier shell 12. Another enbodi nent of an expansion gap .
~assenbly is generally indicated by the reference nunber 21(,? in Egﬁq The
expansi on gap assenbly 210 includes one or nore one piece Iayeg 1 05 :
annul ar cORIREIFIBl e -17 .1 S E P 2005 WD 02/ 075216 PCT! UsBXN/OF0RD3175
refractory material forned of the same material as the outer |ayer 66 of

EQ@ 3?”?%?%2}3@%5@?@%%‘%%4@ M papiEy Somppeg fognd %frioelﬂaﬁi‘%paqﬁ‘f “”f}‘% 3
"ot act or y et SETERLOEN G Bt AT AN ke aRPite s it or

which is w : ' ) j SRS, . Loy

simlar to?fiﬁgﬁ %Edg{?%zzl%é&ﬁ@ﬂ? (ﬁﬁl&% giﬁeﬂ expanzél%%ﬁ%]g%}?gggﬂr}?bﬁ%yc%gﬂf%%% .
si ngl e i nt eafeMraPFk Wit that chn BRE3HEIEH FRTIAMEIGuge! Ot h mesh, wi thout et al
“mesh, can be applied over the . refractory rope 220. 10 Al though not
shown, 4 hi gh tenper apfigtheehdlasthbe v the Srfatidieis &%@‘ﬁi&%dﬁ?t’aww hr ough
the | ayer 216 and the sheath 226 .to enhance the package wunit integrity of
-t he expansistrchaes aghentilan gikifiersisachesranlyl verticaliprasandd rbfrgdtoes tinefl t he
refractory layer 216 can be agl;])l[oxi mately 75 mllinmeters and the

cr oss- sect ivensé! Withreetogr opdningéhraigly whicicoongar whécl? pAschighbeelocity
approximately 25 millinmeters. The expansion gap assenbly 210 is disposed.in
an expansi @&#sg3Jiquids o slumtgsalhenimvientionibnmproviges ishere profujicaxagainsd y
the sanme depth as_ the _annul ar channel 30 and a wi dth of approximately 85
mllineter @Vﬁhﬁ%taé&l%@wwfm@@ﬁ@w%mﬁwammtw haive dimenswpal bri ck 22

to the_inner surface 34 of the 20, gasifier shell 12. Sone advant ages of
the | ndlnt NERAHARIAHS 1 GREHATSEEIRERY -

In view of the above it will be seen that the several objects of the

‘invention are achieved and other advantageous results attained. As various
changes can be made in the above constructions and methods without-
departing from the scope of the invention, it is intended that all matter

15 éontained in the above description or shown in the accompanying drawings

shall be interpreted as illustrative and not in a limiting sense.
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description include an expansion gap assenbly that is anchored in_an
expansion gap of a gasifier, in a manner that prevents vacuﬁnﬁp@ﬁ%tﬁmﬁ
t he expansion gap assenbly fromits protective position. A further :
advant age WQ"F%&F‘? he 25 expansion gap assenbly includes a REUIROAT
i nconpressi bl e bul ge portion that can be |ocked iinto an annul ar channel of
the gasifi'er to prevent vacuum pul l out of the expansion gap assenbly.

 Still another advant agmdt§s Eiddnetie: conpressi.ble refractory insul ating

materi al of the expansion gap .assenbly can be conposed -18 WO 02/075216 1
lie E P 2005 PCT/US02/ 07175 -of a .plurality of sectors of an-annulus
wr apped around .a coil_of rope to facilitate on-site creation of the
expansi on gap assenbl ¥. Afglé’? SANCRF N Eefractent evanansinn gar passnbly gap

~assenbly can be formed with an annul ar sheath to constitute an integral

package unidortipgtingan be stocked for later use. -5 A further advantage of
the invention is that it is -adaptable to structures other than .gasifiers

invention Is that it is -ada H ther ¢ .
Through why ch or  near iR SR, AR Bp ity KISy Biniedgr S, U T o

The invention thusi'bgr ovj des secure ﬁr ot ection agai nst- overheating failure
i n spaces dtOTHPYESFIOAG TRigctpInipaicrieh seidenmilar insnlatmgastruatore having arons  due
to tenperature changes. In view of the above it will be seen that the

sever al 5objiaatspefiphtiy, anhroiget periphesy, adivsPyfslictdithiabl o iAdtaREgOoUS

‘results attained. As various changes can be nade in the above

vent i on, e o RELRAGE MAORH) is EPREbIGRed GRS NP Td Renediaiiel

‘description, or shoer in_the .acconpanying drawi ngs shallbe interpreted as

i |1 ustrati VBickngss

amount in an axial direction, and

eprfhs Inswiating gtawhes. 1s Tompreseels prélaero sl 6

b) acoil of rope formed of relatively incompressible

10 réﬁactory.imateriai positioned proxhﬁate the outer periphery of the annular
insulating structure. such that the coil of rope is within .th'e outer periphery of
the annular insulating structure, whereby said coil of rope and said annular
insulating structure can receive an axial force such that said coil of TopE 18

- directed axially into an annular channel of an‘expansion gap with said

15 annular-insulating structure to lock the annular msulating structure and the

coil of rope into the annular channel and thereby prevent vacuum pul_Iout of

the expansion gap assembly from the expansion gap.

2. The expansion gap assembly as claimed in claim 1,
wherein said annular insulating structure includes a plurality of layers of

compressible refractory material.
' ' -20-



conprising, PCTIUS02/071 75 . What is clainmed is: 1. A self-anchorin
refractory expansi on gap assenbly.a substantially annularﬁiﬁs@@éﬁizﬁﬁg
~-structure formed of conpressible refractory material, saiJ annul ar__

i nsul at | NYORMTRIQUr e having an inner periphery, an outer PREUSEHEAY  afirst
predeterm ned axi al thickness when the insulating structure is ,
unconpressed, and a second reduced axi al thickness when the insulating
structure is conpressed a predetermned anopunt in_an axial direction, and
b) a coil of rope fo?nedllesexpangiongap asstivhbr aselapmedin cdeim 3cwdeyein

mat eri al positioned proximte the outer periphery of the annul ar

i nsul at i ngs#d huALLHInSUaknERuckie BeudesbnrdRer bW idbife Iher audemn
_periphery of the annular insulating structure, whereby said coil of rope

and said annul ar._,insul atin tructure can feceive an axjal {force such that

Sa1dcoi | Be S iind st BB ER DERBIST R AL e P eE Rk

~expansion gap with said 15 annul ar jnsulating structure _to |ock the annul ar

‘i nsul at i ngowter sendivichang layrs bajng iselsetadofser o conmisting ehesravlicand

t her eby prevent vacuum pullout of the,- expansion gap assenbly fromthe

expansi{pn ﬁ?br‘a%dﬁﬁnﬁ&émi.on gap assenbly as clainmed in claiml1,

wherein said annular insulating structure includes a plurality of |ayers of

conpressible refractory material. -20 1 LE P 2005 WD 02/ 075216

- PCT/ U502107175 3. The expansion gap assenbly as claimed in claim2, wherein

sai d annul ar insul at#ng ‘$he expansaongapudesmbly asthrimseamivéleim d3g | ayer and

an i nner sandw ching | ayer disposed between the outer sandw ching | ayer,

sai d ~ including a substantially annular sheath of high temperature metal alloy mesh
around the substantially annular insulating structure fo form an integral

package.

- 5. The expansion gap assembly as claimed in claim 3, wherein
the outer sandwiching layer and the inner sandwiching layer have respective
: peripherai circular fold portions provided at the outer periphery of the annular
insulating structure and th‘é coil of rope is positioned within the peripheral
5 fo-lded poition of the inner sandwiching layer such that the cqil of rope is
sandwiched between the inner and outer san&wiching layers of said annular

nsulating structure.

6.  The expansion geip assembly as claimed in claim 1,
wherein the annular insulating structure is composed of a plurality of
substantially radial sectors of an annulus of substantially equal angle, each

 said sector being folded around respective portions of the coil of Tope.
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-3, including a substantially annul ar sheath of high tenpera

out er  sandw ching | ayer being selected fromthe group consisting of ceramc

paper- and ceram c cloth. 4. The expansion gap assenbly as c] ai i aim
Iiﬁ?r ﬁ%}t ZQ% | oy

mesh ar o062 1ubst anti al | y annul ar i nsul ati ng struct ur BCHBSR28¥7H5an

integral package. 5. The expansion gap assenbly as :claimed in claim3,

wherein -the outer s dvm',ﬁr&]i ngpl a%e.r and t he i nner. sangw chi.ng | ayer have

respective peripheral- cir&uPERAESHPSAR AsSTRR AT RIBR] AR Clair §ywaerein

periphery of the annular insulating structure and the coil of rope is

posi t i oned the ennnlartinspletingrsrudtu’ issodgebsedrafi @ghodf s4id subs@antialiydwi chi ng

| ayer such that the coil of rope is sandw ched between the inner and out.er

- sandwi chi ngalipyeestops. said annular insulating structure. 6. The expansion
.gap assenbly as clained in claiml, . wherein the annular insulating
'structure is conposed of a plurality of substantially radial sectors of an

annul us of substantially equal angle, each said sector being fol ded around
respective portions d&. tliEheekpamfion gpe as@imb® 4241Qimbd 2n ElAml6 4wBe2&85

.- PCTI US02107175 7. The expansi on gap assenbly as clained in claim6, wherein

T R R e A

the insulating structure of each af d, sectors includes an inside | ayer
of conpre IESFIRMG K %‘FWWBQP%} ﬁ%ﬂh@a} nertiopef theeoibpfappecoi | of

rope .and an outside |ayer surrounding the inside |ayer and the portion of
rope. 9. Thadexpentsidelgap sansemdiyg dx eistdaRgel ng e FoRionBLiGHE
9. The expansion gap assembly as claimed in claim 8, wherein
the outside layer is selected from the group consisting of ceramic paper and

ceramic cloth.

10. The expansion gap assembly as claimed in claim 9,
| including a substantially annular sheath of stainless steel mesh around the

substantially annular insulating structure to form an integral package

11. The expansion gap assembly as claimed in claim 1, wherein

said coiir of rope includes a plurality of substantially concentric coils. _

12. The expansion gap assembly as claimed in claim 8, wherein
the inside layer is formed of ceramic paper or cloth material and the outside

‘layer is formed of ceramic fiber mat material.
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- annul ar insul ating st

t he outside |ayer is-selected fromthe group consisting of ceram.c ﬁa er ‘
and "ceramc, cloth. 1.0. The expansion gap assenbly as cl a%: rﬁe@EF’ 2 m 9
i ncluding-a substantially annul ar sheath of stainless steel nesh around the
subst ant V8P PYOBERMWUl ar i nsul ating structure to form an int 8§GTAS*HABRAge 11.
The expansion gap assenbly as clained in claim1, wherein said coil of rope
includes a plurality,ef gubstantially concentric cails. 12. The expansion -
gap assenbly as clai rlrgd ﬁnseif'ail?#%’,méxﬁ%ﬁa‘ftﬂfyFﬁBa?ﬁQFc&@H aﬁ%’rlﬁﬁ}é .formed of
ceram.c pae&&l Qirsilfé oth material and the outside -layer is forned of ceramc
fiber mat- materirale® 1 4 P 2005 WO 02/ 075216 conpri sing, PCT/US02107175 13.

A sel f-anchoring ref ﬁfCt Qgﬁbﬁéﬁ%%@?ﬂ% ﬁ%ﬁm?ﬁﬁ@C%WMf ally

ucture conpr essrbl actory material,

sai d annul -aén@éssmﬁteir@&a@tdryghweﬁan?é@i@anﬁma% ih&ﬂﬁﬁng%&ﬁﬁhﬁ%a@ﬂ Qut er
. periphery, a first predeterimned axial thickness wheén the insulating

structus e immetieeinbices sadouthpetiphecondficadiredeietprind akidl ehgaRssssvhen the
insulating structure 1s conpressed a predetermi ned anount in an axi al

di r ect.i on, whenaheansulafingemchaeris dnebniakadady ahy a sswomdrredachd axidd
refractory material positioned proximte the outer periphery of the annul ar
i nsul at i ngthsckuessuvben ot insuditinghsirocivre of compeedssdw pieidetarimnedt er

peri phery of the annular _insulating structure, whereby said coil of rope
and sai d apm@ust in pRdyisk IReetan uct ure can receive an axial force such that
said . coil of rope is,6 directed axially into an annul ar chanpel of an
expansi on. gap with 8i daPS’ﬂanﬁﬁ'PﬁrfOWGI(&irﬁfiﬁ“@Y wReQrppressileck the

annul ae nsul gLl no SLENCtun e and; Lhe £ L oL 08 Rl I 0 M ler "o
| insulating structure such that the coil of rope is within the outer periphery of
the annular insulating structure, whereby said coil of rope and said annular
~ insulating structure can receive an axial force such that said coil of rope is
_directed axially into an annular channel of an expansion gap with said
15 annulér insulatiiig structure to lock the annular insulating structure and the
coil of rope into the annular channel and thereby prevent vacuum pullout of
the expansion gap assembly from the expansion gap,
¢) said annular insulating structure being comporsed ofa
pluraiity of substantially radial sectors of an annulus of substantially equal
20  angle, each said sector being folded around respective portions of the coil of
rope, and
d) the insulating structure of each of said sectors including.
an inside layer of compressible refractory blanket material folded around a -
portion of the coil of rope and an outside layer surrounding the inside layer
25  and the portion o-f-ropé, said outside layer being selected from the group

consisting of compressible ceramic paper and compressible ceramic cloth.
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t he expansion gap assenbly fromthe expansion ‘gap, c) said annul ar

insulating structure being conposed of a plurality of subst Egggégﬁ+al
sectors of an annulus of substantially equal .20 angle, ea h s

bei ng f ol dedozpsared respective portions of the coil of rop@®CTaiE#2@dy175 he
insulating. structure of each of said sectors including. -an inside |ayer .of
conpressible refractory bl anket material folded around a portion of the
coil .of rope and an outside |ayer surrounding the inside |layer 25 and the
portion of rope, sai dléutThdexpaysiorbgip asseahtdytadibimed imelgrolp,

consi sting of conpressible ceram c paper and conpressible ceramc cloth. V\D
02107521. 6 WhergEibo®ubdde USea 8 TETamid clith estlmhmimgettmgap fossemb hynakr
clained in claima13, wherein the outside layer is ceram c cloth stitched
toget her t osheatheaeunc e wsidskgarh around the inside layer. 15. The
expansion gap assenbly as clainmed in claim14, including a substantially

annul ar sheath of high_tenperature netal all nmesh, ar ound_ t_he_annul.ar
‘sheath of ceranic cloth: e%@s%%%?ﬁ?ré&ﬁ%éﬁﬁ? 1%§1%!¥faiﬁed in

claim 13, in sai,d. cojl i,nc lural it tantlally
concentric %@P&‘?g ﬁ?lb%%h%l;(%QHEP h‘a‘ggélrgg’f TREI PFFBE aiﬁHQVal m 13,
wherein the | a tryct re IS cQ osed of eight. of said
‘subst ant i al F‘?&M&%‘Hﬁé}?@%ﬂgfﬁﬁ 075216 PCT/ US02/ 07175 18.
A sel f anchor| ng refractory expansion gap asserrbl y conpri sing,

~1e. The expansmn gap assembly as claimed in claim 13,

wherem said coil of rope includes a plurality of substantially concentric

-coils.

17. The expansion gap assembly as claimed in claim 13,
‘wherein the annular insulating structure is composed of eight of said

substantially radial sectors.
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a) a substantially annular insulating structure, b) . said annul ar
i nsulating structure being forned of conpressible. ref rac‘ogﬁgﬁim '
with an inner periphery and an outer periphery, and havig& f St

pr edet er m%'é’"ﬁ%’él t hi ckness when the annul ar  insul ati ngFSVPa®I%E i s-
unconpressed and a second reduced axial thickness when the annular

i nsul ating structureiRs Q@OLEs o oal.di. i i s e
expansi on gap assenbllg' f&%gﬁiﬁﬁgf%girﬁgage&c ief{g g}fiﬁ(r&%lp%{b ?%S%nnné)(]?%]pgnpnsmg,
relatively inconpressible refractory mater.al, positioned proximte 10 the
outer periphery of th aﬂﬁﬂgﬁﬁaﬂ?ﬁ o SRR 18EY Rructre,t hat the coil of
rope is within the outer periphery of the annular insulating structure,
.said coil of rope hab)ngsadansdasestlaing stricinet beinghfatmedof des t he

annul ar .insulating structure with a peripheral bulge in the axial
direction Hleneaatd Kﬁrﬂ?' A nd 15 d)

sai d annul \3?1?1_ ﬁ%%@??%ga%g% uc?’ﬁérrzﬂi nc 'ﬁilﬁ%&%é%%}%%rgggﬁgg}ﬁconpressi ble
refractory. bl.anket eri.all fol ded around paortion of the cqil of _ rope
“and' an _%ut'B?HP e 355 : -rl%giacgrél Bt qt%%@&i%@ﬁ%ﬂ@ﬁwﬁmn fheyannular 14 S E
P 2Q05 WO 02/ 075276 PCT/US02/07175' 19. A method of preventing vacuum
pul'l out of instlahigsisucure gapnesmpntdsed fandm ssvondnedaced agiy) thielmessi ng, © a)
provi di ng an annul ar expansion gap for the refractory brick 1lining of a

ref ract or yylhiefiGHe Wanaeir i%%u%ﬁgi?oﬁﬁictﬁfg ! c%?nﬁr&:sgé}f%ﬁ’ 55 3%5al c@@ mng 5 an

annul ar channel at a top su e portion e refractory bric i ning, b)

formng a self anchor{ng r.efractory expansi p.assenbly as. _clainmed in
claim 13 having an u onﬁmm%mé%se{ﬁgy f dnglaginga goiliafaopsp
hei ght .of the annul ar expansion gap, c) positioning the. expansion gap
assenbl y sfmmadef relhiively incofnpressiblpeftasialyi masdialipdzififieid grxdhate

channel in the refractory brick Iining,
10  the outer periphery of the annular insulating structure such that the coil of rope

is within the outer periphery of the annular msulating structure, said coil of
rope having a crbss sectional diameter that provides the annular insulating
structure with a peripheral bulge in the axial direction when the insulating
‘blanket is axially compressed, and

15 . d). said annular insulating. stfucturc mcluding an inner layer of
compressiblé refractory blanket material foléad around a portion of the coil of |

rope and an outer layer of ceramic cloth folded around the inner layer.
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d) positioni.ng a cover.nenber over the upper portion of the
conpress the expansion gap. assenbly and force the coil of '%éfzﬁf§ %ﬁ@é

annul ar channel whereby the expansion gap assenbly is Iocked into position
in the annWA2PHAnel by the |ocking in of the peripheral BAE®20313ortion
of the expansion gap assenbly into the annular channel. 20. The nethod of
claim 19 including wapping the expansion gap assenbly in a high
tenperature netal alloy sheath as clained in claim15. 21. The expansion
.gap assehbly as clained in claim1l wherein the coil of rope is further

1(‘) L om t B:r | BES; ypfagfgg][w gﬂt n&étﬁoéwrﬂreventhfg%a{ﬁxﬂqnﬂ}dlﬂ%tf‘éh%ﬁdéﬁeléﬂ‘e
| gap assembly from an expansion gap comprising,
| a) providing an annular expansion gap for the refractory brick
a lining of a refractory lined vessel at an ﬁppér portion of the vessel and forming
5  an annular 'chaﬁnel at a top surface portion of the refractory brick lining,

b) forming a sclf-anchoring refractory expansion gap assembly
as claimed in claim 13 having an uncompressed thickness that is greater than
the gaﬁ height of the annular expansion gap,

c) positioning the.expa-nsion gap assémBly such that the coil of

10 rope is aligned with the annular channel in the refrﬁc_:tory brick lining,

d) i)osiﬁoning a cover member over the upper portion of the
vessel to compress the expansion gai) assembly and force the coil of rope info
the annular channel whereby the expansion gap assembly is locked into

ppsition in the annular channel by the Ibcking in of the peripheral bulge

15 portion of the expansion gap assembly into the annular channel.

20. The method of claim 19 including wrapping the expansion

gap assembly in a high temperature metal alloy sheath as claimed in claim 15.

21.  The expansion gap assembly as claimed in claim 1
wherein the coil of rope is further from the inner periphery of the annular

insulating structure than the outer peniphery thereof.
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