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- reactor after assembly. The design includes an outer casing, an inner casing and a means for fixing the relative position of the outer

O casing and the inner casing. The inner casing is positioned relative to, and within the outer casing. The fixing means temporarily

fixes the relative position of inner casing and outer casing. The disclosed design permits the adjustment of the thermocouple length
inside thermocouple protection tube according to the relative thickness the refractory Haing inside reactor.
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' o atmospheres (6080 kPa) to about 80 atmospheres (8106 kPa). See US Patent 3,945,942
describing a partial oxidation feed injector assembly. See US Patent 5,656,044 describing a

- . method and an apparatus for the gasification of orgamic materials. See also US Patents
15 5,435,940, 4,851,013, and 4,159,238 describing a few of the many gasification processes known
- in the prior art. The entire disclosures of the above referenced patents are hereby incorporated by

reference and relied upon.

7 It is well known in the prior art that the length of a reactor thermocouple has a fixed

length inside reactor during operation of the reactor. However, the su‘bstances generated in the

~ 20 reactor may flow under conditions of high temperature, and thus cause the erosion and abrasion
of the hot surface of the reactor lining. Such erosion and abrasion often resulis in the reduction of

the thickness of the lining. A further result of the erosion and abrasion is that it generates
considerable uncertainty of the supposed themmocouple length within the thermocouple

_ protection tube. If the thermocouple in the thermocouple protection tube is too long, the
.25 thermocouple may be exposed to direct abrasion and dahlaged in 2 short period of time and thus

. be unable to measure reactor temperature. On the other hand if the thermocouple is not long

- enough, the thermocouple won’t be able to measure reactor temperature correctly which in turn

~ may result in an operationally difficult reactor, While the above difficulties and deficiencies

have been known in the art for many years, there remains an unmet need for a resolution to
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Embodiments are generally directed to a thermocouple protection tube, especially one for use in a
chemical reactor and preferably a gasification reactor that permits the user to adjust the length of the
thermocouple within the reactor. As generally disclosed herein, the thermocouple protection tube may
include an outer casing, an inner casing and a means for fixing the relative position of the inner and outer
casing.

In one specific and illustrative embodiment, a first thread is made on the inner surface of the outer
casing. A second thread, that matches the first thread on the inner surface of the outer casing, is made on
the outer surface of the inner casing. This arrangement permits the inner casing to be moved back and

. forward, relative to in the outer casing, through mechanical interactions of the first thread on the inner
surface of the outer casing and the second thread on the outer surface of the inner casing. The means for

fixing the relative position of the inner and outer casings includes a locking nut, whose thread is made




casing within the outer casing. According to a second aspect of the
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Thus fﬁ%&?g%%ﬁ%ﬁéﬁﬁﬁ%§ﬁ§ﬁ%€%gF%%%@g&”gIong the inner casing. During
operation as a neans for fixing the relative position of the inner casing
and outer casing, the locking nut is fictionally engaged to the outer
casing so as to fix the relative position of the outer casing and inner
casi ngs. Wien adjustment .is desired, the locking nut is | oosened away from
the outer casing so that the inner casing can be adjusted inside outer
casing. This arrangenent permts the thernocouple, which is fixed to the

i nner casing, to be adjustable. That is to say, the relative position of:
.thernocouple to the reactor can be adjusted by adjusting the relative

posi tion of outer casing and inner




casing. However, just as inportant, the relative position of the

t hernocouple to the reactor can be fixed for prolonged periods of tinme by
fixing the relative position of the outer casing and i Hhéd@as?¥§ by
fictionally engaging the | ocking nut with the outer casing. So the ‘
adj ust rent of thernocouple I ength inside thernocouple nozzle is achieved
t hrough the stretching out and draw ng back of inner casing and fixing up
by the nut. Another and illustrative alternative enbodi nent may include a
means for fixing the relative .positi-on of the inner casing and outer
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t hernocouple is fixed after
thermocouple protection tubes in which the relative position / length of the thermocouple is fixed after

assembly. It should be appreciated by such a skilled person that a fixed length thermocouple is
troublesome in use and thus results in higher operational expenses. In contrast, the embodiments may
enable convenient adjustment and usage of the thermocouple and thus may result in reduced operational
expenses. _

These and other features of the present invention are more fully set forth in the following

description of preferred or illustrative embodiments of the invention.




assenbly. It should be appreciated by such a skilled person that a fixed

- length thernocouple is troublesone in use and thus results in higher

operational expenses. In contrast, the embodi nents nayl6 &EaBNV2®8nveni ent
adj ust ment and usage of the thernocouple and thus may result in reduced
operational expenses. These and other features of the present invention
are nore Woljgpset forth in the follow ng descriptirémusfz2pnzeferred or
illustrative enbodi nents of the invention. 16 January 2006 WD 03/008920
PCT/ US02/ 22212 -4 BRI EF DESCRI PTI ON OF THE DRAW NGS The description is
presented wth reference to the acqgr_rpanyi ng drawings in which: Fig. I is
the schematic diagramof an outer casing that is threaded on its inner
surface. Fig. 2 is the schematic diagram of the inner casing threaded on
its outer surface for use 5 wth the outer casing shown in Fig. 1. Fig. 3

is the schematic dia ' ' outer casing and inner
casing shown in Fi g%gﬂﬁféé@?g&wl?QMtl c diagramof the outer
casi ng i ncl (te deycriptibwis lpiesapted svith reférgnee & thesactdnpamyidpainmting ividgr: am of t he
i nner casi ng.:for. .4se w. t.h..th er. casi ng .shown, iin 10 Fi 4. Fig. 6 1is
the- schermt 11 G i Seafic iy 8t el A BaeSs st Put onst plGong 1 mner
.casi ng showig. £ s the gpherBatimmiihgrdm dFitlgp. infér caping Hieemlehanitt duter dirfagy foruef t he out er
‘casing @vﬁ?ﬁlygdté}gaég%%ﬁ&ﬂgm%fg{ﬁw holes. Fig. 8 is the schematic di agram of

g use w

t he i'nner casin t he outer casing shown in 15 Fig. 7. Fig. 9
i s the schefi B ds dé shematicaliagtameofdlmgoninradtion nf tht otthecasing end iawes icmgpgand i nner
casi ng sh§m}§f¥i§.@a§d%- 7 and 8. DESCRI PTI ON OF | LLUSTRATI VE EMBCODI MENTS
Turning now to the figures, as illustrated in Figures 1, 2 and 3, an

i |l ustrati vé&gehisditisphematic diggrapf ofitheouteh enasinp owliiihea orlotegpi on t ube of the
present inv ! J r i j 1) ,.lhner
protection ? 'S|5 %g%é(s aﬂrgcﬁa an%ﬁm i"%g‘%g&{“%%”@% |?}~§£Sba§ss}l V'on of the
out et cBigi4nhg and the inner casing (3). As illustrated in Fig. 3, a thread
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showninFig. 3 and4.
Fig. 7 is the schematic diagram of the outer casing including locking screw holes.
‘Fig. 8 is the schematic diagram of the inner casing for use with the outer casing shown in
15 Fig. 7. _
Fig. 9 is the schematic diagram of the conjunction of the outer casing and inner casing
shown in Fig. 7 and 8,
_ DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS
Tuming now to the figures, as illustrated in Figures 1, 2 and 3, an illustrative embodiment
20  of the thermocouple protection tube of the present invention includes an outer protection casing
(1), inner protection casing (2) and means for fixing the relative position of the outer casing and
the inner casing (3). As illustrated in Fig. 3, a thread locking arrangement, utilizing a locking nut
serves as the means for the relative position of the outer casing and the inner casing. A first
thread (4) is present on the inner surface of the outer casing (1). A second thread (5) is made on
25 the outer surface of the inner casing (2). The first thread (4) and the second thread (5) match each
other and thus through threadable and adjustable contact, the first thread (4) and second thread
(5) allow for the adjustment of the relative position of the inner casing (2) within the outer casing
(1). The thread of the locking nut is made to match second thread (5) of the inner casing. so that
it can move freely along inmer casing (2). During operation the locking nut is threadably and |
30 adjustably fastened to the inner casing. When the relative position of the outer casing and the




thread (4) is present on the inner surface of the outer casing (1). A
second thread (5) is made on 25 the outer surface of the inner casing (2).
The first thread (4) and the second thread (5) match eHcdpnugpmd06and t hus

t hrough threadabl e and adj ustable contact, the first thread (4) and second
thread (5) allow for the adjustnment of the relative position of the inner
casi ng (2yows/nueizm t he outer casing (1). The thread mfi/usére2dincki ng nut is

- made - to match second thread (5) of the inner casing. so that it can nove
freely along inner casing (2). During operation the |locking nut is
threadably and 3o adjustably fastened to the inner casing. Wen the

rel ative position of the outer casing and the 16 January 2006 WD 03/008920
PCT/ US02/ 22212 -S inner casing is to be fixed, the |ooking nut is adjusted
so as to cone into frictional contact wwth the outer casing as shown in

Fi gure [0 i i . i f the.|l eoki —.Lhe inner
casi ng %ﬁﬁCEH%H%E?%BE%§§%ﬁ8&$§§Hp%g&ﬁﬁ%§8§%§fm#§%%% ?ﬁﬁ%@mE%%gP%ed to as a
"t hr eadthp outkr'caging ag showméh Figok B.n{h axh megeedin inte@rigncfl thskodkinginnt, thee art

shoul d reei | st ' ired  t | ing nut is
Frict i ofle paRahe ek b MR HSLTREL: chdmont R R o I REL' 07

adj ust nibread bking errangéradni. \(ne o skill inothe aft shdwdl inpreeiate gt iwhep adisingbet But er casi ng

1). Be ' . s, i xed | [ ' t he

' E h)e_r rr%co p g’stﬁ‘%]g’ldg%@{etq%%%#ﬁa%ﬁ&?egg%ﬁ?g‘g@g%é %?rh%%?tﬁq%% Bgﬁgetgllhr? ner casing
(2). Hewlistotehieof tae grl#tive posifposifttheommesfeatidgp inside oupl exsing §i)deBecivee theher nocoupl e

rotectj -J | | e i . Ay .+ her nocoupl e
st do. 70l 188 i Brcd LA fing [} 3he b B bl o i W i e
rel at i viéatpefsiheiprer ofesing fdr Hewesi they lengh) andopesition ooft termoepuplngingide) thei t h t he
nut . erbeosbie lolotd ki r&ei ki a e I nvention
vm!JI I gr}glb Blté oggﬂe Sg%t%cﬁ%& ﬁlﬁ%ﬁpaﬁgﬁ %b:i%zﬂact) t ﬁggg%:%u%%gﬁ 1'Tir:{'l';sl.%%((;]'gebr ?%g%idor | axd t Ihat
such adfrogeonpia pratesiobiebamidice slglonrierdrvy fxingtthretelativeanegition of iter cdsingss of
[ eact or of b AR %ﬁ#e(nwt ik HPRE\ORYE Loty i GELPSEMd aﬂp‘}e&;‘faetaa[ﬂge%g&gm

illTustrative enbo 0 e present Invention I's use I'X and adj ust
the r elngmiiqre wib shableotiijiusting fhe potigemelt Seplosoupls inkide regior pwh thebswhof a

chen calgkGRAGt Oh- beSMGdk RcGBRFIC e cHafRCHO pgartial
oxi dat i an?I gagaiﬁlf?ecat(?%oncr eag]t or s a%s%%%%&a o%fé&&?l%hgcﬁc liglﬁ@
appl i catrpnslydiseloseer nocouple is fixed in its position in the inner casing.

- The inner %i]‘ﬁé ﬁ}gseﬁtfmﬁsﬂﬁ:[elrrg ﬁfggb(?)l%e?f&tﬁ BedtHreth &l usQaPt%if&gm%t%Jt I{?l%ked into

position. The entire t e protection tube 20 asse I's then

i nser t eiglefivetesitoner feifherpecopmieto theaeetim zarpipchimitabreadiors Suchs chamibd abl e to
MBASUT ot Biad FRREBER Y b Barkif okilRioh PAGitA0n ARG ag'&esgﬁd%ﬁgboggrﬁz's&ﬁ aff the
reactor. The 1nner casing may then be adjusted so that the thernocouple
wi |l r epplivatighethy theimosenpleds Bxed Jndtshesition ip thevinetgaping. HEhe inagicaagipg is then

inserted into the outer casing and locked into position. The entire thermocouple protection fube

=3

20 assembly is then inserted into the wall of the reactor and positioned so as to be able to measure
 the temperature in the reaction zone or other portion of the reactor, The inner casing may then be
adjusted so that the thermocouple will reach the desired relative position within the reactor.
Such relative position may depend upoen several factors including the nature and conditions of
the chemical reaction being carried out, the reactor lining thickness, as well as other factors that

25 should be known to one of skill in the art. When in the desired relative position, the locking nut -
is frictionally engaged fo the outer casing and the relative positions of the inner casing and
thermocouple fo the outer casing are thus fixed. When it is necessary to re-adjust the
thermocouple position within the reactor, the locking nut is disengaged so that-the inner casing
can be adjusted relative to the outer casing. Alternatively, the relative position of the jnner and

30 outer casings can be locked into position and then the entire assembly positioned' in the reactor.




Such rel ative position may depend upon several factors including the nature
and conditions of the chem cal reaction being carried out, the reactor
I'ining thickness, as well as other factors that 25 shol@#nbava@i®n to one
of skill in the art. Wen in the desired relative position, the |ocking nut
is frictionally engaged to the outer casing and the relative positions of

t he i nner WOA¥PuaYdoand t hernocoupl e to the outer casiR¢Fuarg21hus fi xed. Wen
it is necessary to re-adjust the thernocouple position within the reactor,
t he | ocking nut is disengaged so that-the inner casing can be adjusted
relative to the outer casing. Altergatively, the relative position of the

i nner and 30 outer casings can be |ocked into position and then the entire
assenbly positioned in the reactor. 16 January 2006 WO 03/008920

PCT/ US02/ 22212 6 When it is necessary to re-adjust the thernocouple

posi ti ofyh uﬂﬂisrhekéa&y SRCL Riust h@%&;ﬂ&dogﬁ rpaaa&ﬂmtmn'tﬁe FSIRY @ édugé“ the

reactor, the ocklgg nut 1S disen out er casing an t he i nner
casi ng Psemhly isgemered fomiihg reackes fhﬂelﬁ@@kg ot ist dissngagedofig the outei eteing Ard r eact or

accor di B i dabife is hi)hG4anE ot A 1e£gtmmmmﬁplk ﬁ%%ﬁl;: B0 xdbibr &&Mgv@ gd i ctionally

engaged to the outer casing to again fix s ative position of
t her noc Bigsness efriiringy Tl logking nykyis then fictipyally ﬁ@ae%dtterthecu@r enging &0 ageizrfixed into the
react or w3 helibe pi2 u%ﬁsﬁﬁ& b&pit ARNIRCANRE FiddB3ihk folipd N the art
shoul d unders?%na and gpre%latg t hat %Iternatpggcﬁggﬁg&%%éﬁklQ?ng t he

rel at i vEaqiRsshall to prsurs therthpemesgeriapogilien- i nner casings may be utilized. One such
al ternative gng of ﬁ{!ﬂPﬂY thdrFdneHA ﬁﬂeﬁt&n@aﬂ@'&ﬂpr@m%@ih%t%ﬁaﬁv& lnléﬁs rfﬂlﬁxﬂ%t of a

conpression fitting ¥Fe means. As shown in 10 Figure 4, r casing
has a t e retivn P@%fﬁmﬁﬁ he opfgt &Y iangr pasinss Ay be uiilized. uBerisuck aligmeatipe ismor e

CONPr e gioRin BgRSs 4, §and\HvEidh ﬁmu@efh@lvé&afcbﬁ pre @t 3t e BiBfhs Ofs db\ey QU er
casing._A congre55|on nut (8 whose thread is made to match the third
thredtd Figyre 4nihe peersringias adhirdfivess onclh entprgsurfaoe. Hdsotipgded is one apmetsve freel y

al.ong t agnpRidies gaﬁs?(%) Rflich &tﬁh%&édniabtﬁ%@nd @ﬁﬂ@&ﬁér Ysingt R Sorh0Gion f&Si NG (2) i's
inserted into out er ca5|n%§ém¥5d romthe end having the third thread

~ and the® bbﬁ#ﬁ*é@%ﬁ%ﬁn@&&mﬁww Qﬂ%ﬁeﬁtﬁfapﬁ Horter crsmgAbsodbatir essi on nut
- Is t hencah Riooasam Momneh cheb Uﬁﬁﬁﬂlaﬁohﬁﬂe@r@éﬂe&@ Eﬂa%n%ﬁﬁg FRMsBG%kq AS @

2
result of he conpressi on nut he conpression gaps sli %t l'y close and the

“outer %‘@}‘t‘&'(ﬁﬁ% ﬂhﬁf%nfhreleﬁ‘ﬂa&ﬁ éhsihigdcthrepyd pnd thgeo WFF&H gpsPigisso as to

fix gh eshBﬁﬂl il Hiyie Poﬁietcblﬁ?l'eé@fon hings théHJﬁ'J%déaﬁdenﬂ deﬁfﬁ'é%l}i ARGEd ©ARd &Eer Wen
adjustment is requjred he conpressi on nut | posened away fromthe

out er cHEPHGY i)fesgléﬂf Watcorﬂmi@swﬂléﬂh%a@mgsﬂea)gaméhghﬂé clepad the edery i nsi de

the out @king éfnes @fid Bidtibd dontalVANRS infdr (o8}l ¥ € BDfhe kdldiVS hdshioh b€ aembodi ment

of the means, for fixing the relative
outer casing and inner casing. When adjustment is required, the compressmn nut is loosened

away from the outer casing (1) so that the i inuer casing (2) can be moved freely inside the outer

20 casing (1).
Another alternative and illustrative embodiment of the means for fixing the relative
. position of the outer casing and the inner casing is shown in Figures 7, 8 and 9. As illustrated in
figure 7, one or more one locking screw holes 9 exist in the outer casing 1. A corresﬁondjng
locking screw 10 is threadably inserted into the corresponding locking screw hole. The inner
25 casing 2 is inserted into the outer casing 1 from the end with the locking screw holes as shown in
Figure 9. In order to fix the relative position of the outer casing and the inner casing, the locking
screw is inserted into the screw hole and is positioned so that it comes into frictional contact with
the outer side of the inner casing. (not shown) -As a result of the frictional contact between thé
locking screw and the inner casing, the-relative position of the outer casing 1 and inner casing

30 becomes fixed. When adjustment of the relative position of the outer casing and the inner casing




position of the outer casing and the inner casing is shown in Figures 7, 8
and 9. As illustrated in figure 7, one or nore one |ocking screw holes 9
exist in the outer casing 1. A corresponding |ocking YYa&wWanp2qls
threadably inserted into the corresponding |ocking screw hole. The inner 25
casing 2 is inserted into the outer casing 1 fromthe end with the | ocking
screw hol weog@sehown in Figure 9. In order to fix tAt@/UseRam? ve position of
the outer casing and the inner casing, the locking screwis inserted into
the screw hole and is positioned so that it comes into frictional contact
with the outer side of the inner casing. (not shown) As a result of the
frictional contact between the |ocking screw and the inner casing, the
relative position of the outer casing | and inner casing 30 becones fixed.
When adj ustment of the relative position of the outer casing and the inner
casi ng ired, the
| ockKi ngisesi1 Sﬁaﬁlxﬁl‘%%gﬁe%\ga@m%@%%ﬁ%g ‘(g){ﬁ% ou Ofotllf r‘ﬁ‘}iegga%og mﬁwe i nner
casi ng ﬁﬂﬂthetnﬁ‘l’!ﬁ%%éailbﬁ"ﬁéﬁl%@@lah@fgﬁmObfel‘tad]lg,lsted relative to the out er
casing. Tho h i nvention
are discl osgg&:g‘;%tgﬁaé ﬁﬁs%g{{/%%%tﬁ%é 0 ?‘fﬁ%ﬁﬁrﬂ‘&%ﬁ&“ %Ftdlsao Hﬂ shoul d
. appreci 308 #Ae| of prdiapmyt sificin tthenart sHouldeappreciaterand) understaed thafd&ene rarqjmagrtl cal use

" to real ingBods f Vfﬁ'%ﬂ casi ng

relative to Eﬁa %ﬁﬁggi?@gggﬁ% ﬁe%cfm 5 ggﬁ %%IRJD ’ﬁg&lr%e ive
posi t i offlalte to e qyler easingcas ﬁbthaﬁthTmﬁleﬂlee@mvngommmof Elaohtemw:uﬂent s are
consi defqfg dadinddeAlVdchl e e h regard to
the materials %Drom vmﬁlé%k?&?%gé%%gs(gﬁ%ld%%gﬁﬁeon thé Ec\e{)s%%%g{ér%%ﬁt one of
to ski|¥veaHoM t he art shoul d appreciate and understand that the sel ection of

such suit ablg tb ?de%lam-lhlk frof SREA %elfapégéht &Qﬁhﬁﬁ) ﬁ]ﬁﬂr l’;é c%ns(&%&gc% toheo&s and

appl i cat i.on of i nvention. Suitab and ustrative eritals include
met af%, skiip He a&w%%appf?@ﬁtaﬁ%@derétww thegelegtion of welesitefle waemals willand net al

or gl aggeii F@{ th@@lséciﬁh%oﬂdﬁdsﬁs b 1fafdhClE REh GG ONsuffBe o B iliRALLant to a

specific %@P i cation endi ng upon the reaction Itions, such as
t enper PR ipghide apptals, “%E allgyn epramish sPripgsiie bowres of ke awbmetsliaxl  sel ect i on

- is tanggat ifek Mth@ﬁk&owmetsﬁhe In view of
~the abé% di srcl osure, one of %r%%gén;g‘s}ﬁxﬁa mﬁoﬁtﬁ%q; tehg%%ﬂ%ﬂaﬁt}nder st and

“and " a & eonthereactprecandifions; sugh 35 iemprerdiselipressure, arfd ottisecqpsidgeivns,i nvent i on
1 ncl udese datéaeEBRERUPlaSzentd RUELhQPs Eﬂﬁﬁleﬁ(ﬂgﬁﬂﬁfegenf)%\r&ﬂmpm er casing, an

inner casing sized so as to be positioned i e outer casing, and
means for fEx{iFR ot e apeyp displomrepers ofjosdinasy skithin the g shoploindgstawdtaniln t he out er

appreciate that one illustrative embodiment of the present invention includes a thermocouple
_ protectlon tube composed of an outer casmg, an inner casing sized so as to be positioned ms1de
- the outer casing, and means for fixing the relative position of the inner casing within the outer
20 casing. Both the outer casing and the inner casing have inner and outer surfaces that may be
.optionally threaded. In one such illustrative embodiment, the outer casing includes a first thread
- on the inner surface of the outer casing, and the inner casing includes a second thread on the
- outer surface of the immer casing. The first thread and the second thread are threadably
| cooperative with each other so as to permit the adjustment of the relative position of the inner

25 casing inside of the outer casing. |
It is contemplated that ithere exist several different means for fixing the relative position
of the inner casing within the outer casing. One such illustrative alternative means includes a
- locking nut which is threaded to match the second thread on the outer surface of inner casing.
This alfows the locking nut to move freely along second thread of the outer surface of the inner
30 casing. When the locking nut is threadably engaged and adjustable relative to the inner casing’




- casing,

20 casing. Both the outer casing and the inner casing have inner and outer
surfaces that may be optionally threaded. In one such illustrative

enbodi nent, the outer casing includes a first thread 1i6nlanharyi2dfiér surface
of the outer casing, and the inner casing includes a second thread on the
outer surface of the inner casing.: The first thread and the second thread
are threaWQlyppsn2¢ooperati ve with each other so as t®@qraseu2e2it he adj ust nent
of the relative position of the inner 25 casing inside of the outer
casing. It is contenplated that there exist several different means for
fixing the relative position of thg_inner casing within the outer casing.
One such illustrative alternative neans includes a |ocking nut which is
threaded to match the second thread on the outer. surface of inner casing.
This allows the | ocking nut to nove freely along second thread of the outer
sur f ace gRf y engaged
and adi o2 ook nh! 3 Ajuctfhl6 h A f Mook ?ﬁ%ésr’?aﬁr?ﬁéﬂé’y&ﬁ%%% Y, 50869

© PCT/ USOyter 2osine. - Bhug fhe reloiivel negitioruef thesowetj catingasideinnen etsing ozt finefh &y Ithec ki ng nut
becones ghdal fobiitg athiby oS0 REEHe W helof it B bt glﬁﬁjd prec %éj%xalt\h% ol ative
p05|t|on of the oquter casing and I nner casing are y t t hread

| ocki nglogkins B infictiondly) Beergased fem theynder easingk ithelrelrawetmetnm of théouterg

appresi gk hﬂ%&mﬂmﬁﬂ th®e akiRGdd ng nut is fictionally disengaged fromthe
out er casm%tn t he re ative position of the outer 5 casing and inner casing
can be adju er glE@etisrand sk atizg mpws dorofining the trelafivievesitigmaefshd imerf i xi ng t he
rel ativesingwithinQfe iter! BSing Mifiles £apndsidd Hpl 'ﬁttfn@eangl Hefbnt C 33 sl pnCl udes a

conpressjon type fitting arrangenent. In such an ustrative enbodi ment

the out @PS%W&@%*@FHWW@%%&C%&W@@ oReipg Hekideg atﬂuréfbre%drﬁeem Bection. The
out er  Cafdr 0ainglaie ichad sskoor AR IBMnIRER, %ﬂ@}kﬁ@&l%ﬁﬁmmm&m&m vAl | east

partlally coextensive with to the third thread ression nut whose

t hr e¥d Th&thie teead ¢ cPEPEGssipn It Phese Hropdjsanpde 9maidhdhedhird th@éd ondhe syrfecer casing is

desi gnesk oaeﬁdas@estdey@ea shdh@hdt a:aerthecﬁ%r Bfinks $s hRE&d R dhnd diePodsile nOME € casing
from the end wth g on it and the conpression nut is threadably and

adj ust aBf SPiralEaten l’ftaad this gorpRyessipn m’é idhrapgably prd adistahly figtensd & the eerof ~ t he

out er Casihg)eheaélshivie POEEonCAHeNBteAdabing infiSsher (BBg Bk rRKd, Uhe bikiiFaRfkl: shoul d
_appreC|%Pﬁ%that mhen t he conpression nut is not fastened to the outer

APERGite thatwhen dhe fmpmerion aulys pettastened iq (he onist gapiae. gk BReTcasi ng. Yet

anothermﬁmg@ma@@wﬁﬂngﬁﬂ@hj&y&ﬁ&@&M¥e enbodlnent of the neans for fixing the
relative pgsition of the inper casi hin the outer casing includes the

use of | ock¥HFee ?éﬁ@mmWﬁaﬂ%gm“gﬁﬁﬁmﬁpﬁﬁ@#ﬁﬁﬂ@ﬁ@w@hﬁbéﬂﬁ&ﬂﬁf daveor nore
| ocki NQpoSiGéE thedinfise ok gSibittin tht BRerQidiiRY inclasds it 1RO 6 BEGng screws. In one

such illustrative embodiment one or more locking screw holes exist in the outer casing and are

- designed so that a locking screw is insertable into the locking screw hole. Thus when the inner
20 - casing is inserted into the outer casing from the end with locking screw holes, the locking screw
is inserted into the locking screw hole. The locking screw is then rotated so as to frictionally
~engage the outer surface of the inner casing. This resulis in the fixing of the relative position of
the outer casing and inner casing, One of ordinary skill in the art should wnderstand and
appreciate that when the locking screw is frictional disengaged from the outer surface, the inner

25 casing can be moved relative in the outer casing.
The present invention also includes a reactor that incorporates the use of the
. thermocouple protection tube substantially described above. One of ordinary skill in the art
should understand and appreciate that such an invention includes a reactor shell that defines a
reaction zome, a thermocouple positioned relative to the reaction zome so as to permit the

30 determination of the temperature of the reaction zone and a thermocouple protection tube as




designed so that a locking screwis insertable into the | ocking screw hole.
Thus when the inner 20 casing is inserted into the outer casing fromthe
end with | ocking screw holes, the |ocking screw is in$edaredry 2008 t he

| ocki ng screw hole. The | ocking screwis then rotated so as to frictionally
engage the outer surface of the inner casing. This results in the fixing of
‘the rel at Weaspeepti on of the outer casing and i nnerrayasprmgeiz One of
ordinary skill in the art should understand and appreciate that when the

| ocking screwis frictional disengaged fromthe outer surface, the inner

25 casing can be noved relative in _the outer casing. The present invention
al so includes a reactor that incorporates the use of the thernocouple
protection tube substantially. described above. One of ordinary skill in
the art should understand and appreciate that such an invention includes a
react or t dsast sitioned

rel ati vgégl?e‘jti ﬁgg&eagfp%@ng%gﬁguso asé@gd%g&m © hﬁnﬁog@%goeﬁgt?% ﬁa ion of the

t enper aingldes o opiey easing die whighhthe eter casing has artienererfiopind apeukr eotace rhet u be as 16
January ,ﬂéqn i such
il ustrg]t%%gs en%%?%e%g%%rg%é?ﬁgﬁﬁg%gﬁogtgere%lt%éc%%hﬁ{)ﬂ%?caw%t udes an
outer cibichge ipper wpsinghhas e iepgt @ﬁa@a@rﬂgmsmﬁacﬁ,mnénnwrﬁmﬁanam an out er
surfascere;aql{;\@posmgfy,gfqﬁewb@agwmhglgg&elaca;& st thread on the inner surface of
t he outer casing; an inner casin In ch the inner casing has an inner
surface and TAhgeh@pingisrsiede asdn pastineedfisidef thi Py ceding, agl findhettieve position
of the inB%hsihaRinils b blEon® Gfer wgnh.;r J BRI BRI B e ST 2€d O

as to be p05|t|oned i nside the outer casi I nner ca3|ng

i ncl ude®read addhmrpcqnd tead a@ﬁwﬂlten@blam@pra@mm@dmﬂmmd thenalesr pegmi theg such t hat
the firsfustmichl 0@e 208ivk HBsiSRCHe hESAdnAERide otﬁrﬂ‘?eaﬂiﬁé?l Lr%oo@ﬁ:ﬁaah' ve wth

each other and thereby permt the adjustnment of the reI tive position of
t he Phn@rogsniilowh&r die seure prd Rierise pdipsiment 9f themetitionof e hermasnypivent al | ows

for t hereh@fitb ShedBshibd £bS EhoblkdAs E‘(ﬁr%ﬂﬁlg afe 1-51%3&{3%6& QtPdutek B fmhgr mocoupl e

relative to the reaction_zone, The nmeans for fixing the relative p05|t|on
of the GrBhaveprsn prewersly desaibeiin HellbbBesen previ ously described in detai |

above. Wi | evifilbenaRpakmb ldﬁd %ﬂo&@f hed $hvehtioh HaSe b&ﬁ%&cﬁ% Pausmshgen

described in terns of preferred or illustrative e Iments, it will be

appar enlfreff’%edtoﬁg’élgméf’e %’I@Ofi@eﬁtﬁ i1 beysnparei dq thoserof Silf il art 1Bt wasigtions appl i ed to
the proggss ?ﬁﬁ@ lid ﬂas 0B s Bivkh ﬁe?éw&]tﬁiﬁp&?&mﬁgﬁ dth B8chAep: GRI\G Rt oraNd SCOpe

of the inven such simlar substitutes and nodificati'ons apparent

to t hoste Gt AT ﬁ‘“’?ﬁ’é’ﬂaﬁﬂ stifiptes apbmpdiBeations|sapayint toi those pkilled dbie 2dnd concept
of the ib¥RMbd Bbedfithintthi Stofednd @btloept Bf B %nglﬁioh Q¥Mt RDset out in the following

clEIJJIlS




clains. 16 January 2006 WO 03/008920 PCT/US02/22212 -10 CLAIMS: 1. A

t hernocoupl e protection tube conprising: an outer casing, wherein the outer
casing has an inner surface and an outer surface, an i1®n8Puaa308§ wherein
the inner casing has an inner surface and an outer surface, and wherein
the inner casing is sized so as to be positioned inside the outer casing,
and mean¥oHI8RY xi ng the rel ative position of the PREEF2EE4I ng within the
outer casing. 2. The thernocouple protection tube of claim11 wherein, the
outer casing includes a first thread on the inner surface of the outer
casing, and wherein the inner casing. ncludes a second thread on the outer
surface of the inner casing io0 such that the first thread and the second
thread are threadably cooperative with each other and thereby permt the
adjustnment of the relative position of the inner casing inside of the outer -
casi ng. cBAamMbe thernocouple protection tube of claim1, wherein the neans
for fixing the relative position of the inner casing within the outer
casing includes: is a |ocki nut,.wherein the | ocking nut includes a
threadi'g1i}é%@%ﬂmwﬁ@mgﬁ%ﬁ&@wfﬂﬁgﬁﬁ@bn the outer surface of inner casing
so that the ah ogdricignghuiberdifthe bltbteadinpdat 3n itdcPREfRELEO BN ERAL, Of the outer
surface of the inner c sLn&%.and wherein the | ocki,ng nut }s tQ{eadany
engaged and ZAGfUSTHI5 EAFBY BY P& PP A IS ‘éFsﬁ“ﬁ@‘g"‘EeﬁE‘ﬁaf%- when the

| ockisng nut wihereihthedtiriendaaihy is sieedrageid bk positiv@editididerthedmser Bging,tah® rel ative

position of _20. the quter.casin d. inner casing are fjxed and when the
| ocki ng nut“F%“ﬁ?é??&ﬁ%ﬁ%%“ﬁP%%ﬁg8§§%mF¥SWW¥H8%8U@E?W%ﬁﬁwﬁg, the relative,
position of the outer casing and inner casing is adjustable. 4. The

t her nocdup| dhypthermeenuple protagihes tefe of ¢laiinsh whewdirer ei n t he neans for fixing the
relative  pgsitd Of - ' [ 1t 0} T jng includes: a
‘third threagégﬁhﬁ%ggﬁﬁég%gggﬁgggﬁ%f the %&?%?k@%§%%f¥% ?%%es one or nore
| ocki ng gap@hereip trevjner w@iing mpladds @ edepmighugatom the enteasurfieasftthedanet caingy

COCX | eNSY fatthd & Bt SR Aead e RIRLESS d is nade
to ngtch th% th)?rrstI t%regéﬂa% t gggﬁ?$ace %fﬁ%%@%yﬂH%g%$%%ﬁgngF§@ January
2006  thereby permit the adjustment of the relative position of the inner casing inside of the outer

casing.

3. - The thermocouple protection tube of claim 1, wherein the means for fixing the relative

posttion of the inner casing within the outer casing includes: _
| 15 a locking nut, wherein the locking nut includes a threading to match the second thread on
the outer surface of inner casing so that the locking nut can move freely along second thread of

the outer.surface of the inner casing, and

wherein the locking nut is threadably engaged and adjustable relative to the inner casing
such that when the locking nut is frictionally engaged to the outer casing, the relative position of
20  the outer casing and inmer casing are fixed and when the locking nut is fictionally disengaged

from the outer casing, the relative position of the outer casing and inner casing is adjustable.

4, - The thermocouple protection tube of claim 1 wherein the means for fixing the relative
position of the inner casing within the outer casing includes:
a third thread on the outer surface of the outer casing includes one or more loé]dng gaps,
25 wherein the locking gaps are at least partially coextensive with the third thread;
a compression nut whose thread is made to mé.tch the third thread on the surface of outer

casing and




WD 03/ 008920 PCT/ US02/22212 -11 wherein inner casing is inserted into the
outer casing fromthe end with gaps on it and the conpression nut is

t hreadabl y and adj ustably fastened to the outer casinglé #anuaey 2i06ve
position of .the outer casing and inner casing are fixed and when the
conpression nut is not fastened to the outer casing, the inner casing can
- be noved WEIOFIBYZR to the outer casing. 5 5. The therR¢B®6¢3R282 pr ot ecti on
tube of claim 1l wherein the neans for fixing the relative position of the
inner casing within the outer casing includes: one or nore | ocking screw
hole in the outer casing and a | ockjjng screw insertable in said |ocking
screw hol e wherein the inner casing is inserted into the outer casing from
the end with | ocking screw 10 hole and the | ocking screwis inserted into
the | ocking screw hole, the | ocking screw frictionally engages the outer

surface of tgreinHiRF caﬁiﬁéis 'ﬁgeﬁe@ nﬁéthE Qutér oXsitiefPorh e @hd Wit é%?%n if £ t}%f the outer

casing and inner_ casi nlg he locking screw i s frictional
di sengafEresTeYE fdhreada Ya@tﬁd.fu&@léy fapf@nedtmth@put@,ra:gsm@the relsbive pesiien efasi ng can

be oV eghe btkabdinCant Trkh\GusiBl b ix&PsHl e fie cénﬁré‘s@;‘ﬁﬁ Qbt i& Rﬂ{s{eﬁéd”cg thel®

reactor shell that defines a reaction zone er nocoupl e positioned

rel at i veRIE&asRhS EneE £35808 Cathranayed mlativedo e oWencasibe det er mi nation of the
tenperature of the reaction zone and a thernocouple protection tube,

wher &i ns.t he Thdntﬁbm%lipw}ﬁot&heﬁ 6Bt bPHainUbRhdrée iiddBsns AP GRME & rSRRleNY, Wherein
t he outer as an i r surface an an outer surface, the 20 outer

* casi ng ?%g%#é]%eq‘ﬁmffatslggwftﬁr“g?&ufﬁwaf‘?ﬁzm? surface of the outer casing; an
inner casi ngye avpreaibkinighierewhbRlin iﬁa&té}@adﬂ:%’:‘anﬁﬁlldcﬂﬂgkr&#lﬁﬁeﬂﬁﬁe Angigan out er
surfac and V\/EEII‘EI n the inner casing is sized so as to be positioned

i nsi de PHEESTPEF Rasing, and wherein the inner casing includes a second
~thread on tiwherelmﬂ!eunnsnn’aﬁlﬁgzsmfsrtetllﬂﬁoihl&ﬂércﬁs’iﬁgﬁ’t@aﬁlbleﬁﬂwﬁﬂlaﬁqntgﬁ&eﬁl rst thread
€00 tive with each, other and

and h d.thread are thre
t'her eb;e/h ot gﬂl rl(f’crlglngf%% W 5 dss dr’r&ﬂ?[‘eé%bf‘ﬁé Fefole rdodpgistreB Aicendlie i nner
. casi ng &nggeadhe mftertsiit&ce)uifﬁe inB@bsig saBsho fxardslafi@rpotitin stohd digr E8inat i ve

posi tiop ,of theln ) within_the fer casin 7. The reactor of
¢l ai m 62NREE rﬁl’ﬁ %ﬁéocg'ﬁlg S‘F‘?‘%s%@Wigﬁs@gﬁeg%@m&%?‘ﬁréﬁﬁﬁ? tBehe i nner
- casi ng imeer besing, tifledmenitaging camdie @ védrelbiivg @ibthe dfferdasiigar y 2006 WO 03/ 008920
PCT/ US02/ 22212

6.  Areactor comprising:

15 a reactor shell that definés a reaction zone,
a thermocouple positioned relative to the reaction zone so as to permit the determination
of the temperature of the reaction zone and
a thermocouple protection tube, wherein the thermocouple proteetlon tube includes:
an outer casing, wherein the outer casing has an inner surface and an outer surface, the
20 outer casing includes a first thread on the inner surface of the outer casing; ,
an inner casing, wherein the inner casiﬁg has an inner surface and an oui:er surface, and
wherein the inner casing is sized so as to be positioned inside the outer casing, and
wherein the inner casing inclades a second thread on the outer surface of the inner casing such
that the first thread and the second thread are threadably.cooperative with each other and thereby
25 permit the adjustment of the relative position of the inner casing inside of the outer casing and

means for fixing the relative position of the inner casing within the outer casing.

7. The reactor of claim 6, wherein the means for fixing the relative position of the imner

casing within the outer casing includes:




-12 a locking nut, wherein the | ocking nut includes a threading to match
the second thread on the outer surface of inner casing so that the |ocking
nut can. nmove freely along second thread of the outer 24 t he i nner
casing, and wherein the |ocking nut is threadably engaged and adjustable
relative to the inner casing 5 such that when the locking nut is

fricti onaMAP¥iPdged to the outer casing, the relatiRE(§ERHEon of the
outer casing and inner casing are fixed and when the | ocking nut is
fictionally disengaged fromthe outer casing, the relative position of the
outer casing and inner casing is adjustable. 8. The reactor of claim6
wherein the neans for fixing the relative position of the inner casing
within the outer casing includes: .10 a third thread on the outer surface
of the outer casing includes one or nore | ocking gaps, wherein the |ocking

gaps are at dlmignmawrahkw&%ghﬁ%mes Me%ﬁ%\%rﬁaﬁhﬁlﬁs&c@ﬁ@lﬁﬂad@u

conpression nut whose thread is made to match the third thread on the

sur f ace MUt pEpce of Fuwpnrgsingep i diedocking mpiesan ewes feply donemecend tepad of o t he

out er cagioigr st of e imfadadde thggaps on it and the 15 conpression nut is
t hr eadabl y a d adjustably fastened to the outer ca5|n%bthe relative

‘posi tion of WIFKE Butekinay isthreadady preatsd aedadivpblgrelative Jeste mner omieen t he

CONPI £ Siich thai Wllen ife 16RIng Sk 8RAchatPerleh}Rd 1ML &Iter(é%%gnﬂe retléﬁ% JaBH of£@Si NG can
be noved relative to the quter casing, 9. The reacfor of alm 6 wherein

t he meaf§ Pl capipg pinges casging asg fixed aﬂ%mq B# l%lﬂns B if ﬁﬁ@pﬂlm@@mgedm thin the

out er C&siaP ohiBCdabiae He rallive Bexitdh ofMBE Sutdr@8igEd ﬁﬁér%&!ldyié Rys@pib.he outer
casing and a Iocklng screw insertable in sald | ocki ng screw hol e wherein

1 6cki ngbscr Al MREPEOLRRIG Ehert 1R e PE ens T HeBRenion & 1 Bnroci ng
screM/hammgwﬁhaﬂbmukrm@m@nmmmmfr|ctionalIy engages the outer surface of
and Mner cATiana® Al s ni kR o Rboe PE T BB CHrE BBaged 17 om
~the out wherguithe bclang gdpeare mtlest padaby cvgxtaRive ith Medérdd threddat i ve in the outer
.casing. a compression nut whose thread is made to mafch the third thread on the surface of outer
casing and |
wherein inner casing is inserted into the outer casing from the end with gaps on it and the
15 compression nut is threadably and adjustably fastened to the outer casing the relative position of
- the outer casing and inner casing are fixed and when the compresswn nut is not fastened to the

outer casing, the fnner casing can be moved relanve to the outer casing.

0. The reactor of claim 6 wherein the means for fixing the relative position of the inner
casing within the outer casing includes:

20 one or more locking screw hole in the outer casing and a locking screw insertable in said

locking screw hole

wherein the inner casing is inserted into the outer casing from the end with locking screw

hole and the locking screw is inserted into the locking screw hole, the locking screw frictionally

" engages the outer surface of the inner casing so as to fix the relative position of the outer casing

25 and inner casing and when the locking screw is frictional disengaged from the outer éurface, the

inner casing can be moved relative in the outer casing,




