16 January 2006 WD 03/008920 PCT/ US02/22212 -1- THERMOCOUPLE PROTECTI ON
TUBE A gasification reactor generally conprises a reactjon zone, nade up of
a vertical cylindrically shaped steel pressure vesselkll fwa%qqf?

. refractory, and a quench chanber, such as shown in U S. Pat. No.

2,809, 104, which is incorporated herein by reference. A feed injector, 5
such as sWOMFOBROU. S. Pat. No. 2,928,460, which is iBI@EEERH2ed herein by
reference, nay be wused to introduce the feed streans into the reaction
zone. In the reaction zone of a gasifier, the contents will commonly reach
tenperatures in the range of about -1.700 F (927 C) to 3,000 F (1649 O,
and nore typically in the range of about 2,000 F (1093 C) to 2,800 F (1538
Q Pressure will typically be in the range of about 1 atnospheres (101
kPa) to about 250 i0 arHERMECOGSPIERPRATEEREON TOUME NOore typically in the
range of about 15 atnospheres (1520 kPa) to about 150 atnospheres (15, 199
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kPa) to abodt S804 orlrlol)ség toerr%esngrflg’lﬁjéﬂp?%)? gfggtéonu@nﬁ’alflé t UP3 09 A5vegiFal
- descr i beyhgdralieshbped Isteelqiratatrs vaasel Beed withjrefedcry, asbegizhsh chiaeer dociPat ent

5,550, b6 P 2o BT AR PR Lol §5540RESL, O ©

. 4,159, 2@88h eredown i U§. Batf Wov 2528 160 wiriwh \is espdritedihdréin bp Fedgansataykizgown i n the

prior T tir .scl asur.es of. the e referenced ents are
her ebyalﬁs%l%tgr'%%nrdg{ge %?/&jmf%e SR e aé"ﬁo %05?'?@3*&%%’“ e Pse ﬁ%ﬁilten own in the
prior asontehthavill ¢oendnlynefch teafperatures icthotangeEabae 0,001°F (2R A id 3,00d 7 | engt h

i nsi de ctor duri .operation of the_reactor. However, the substances
gener at gﬁi '?ﬂtaﬁ m°?8%?"@§¥t“’oé‘e Frage Cffla%%t &Hﬁ@rl? @B?fﬁiq) iHAE00E G3§h R-enper at ur e,
and  t hulressel Sl tifcally Gl BNthaRshpa bF asb@ N @imdspiRred QoS WP a6 bl dspe react or
l'ining. Susggu ekgs%hoﬁ%aﬁnd abrasion often results in the reduction of the

t
t hi ck¥neBRosgperss nd o Gypiepllin fhedamnge ofpboyt i atmogpbersh(1a3kPabioasi on i s
It hat |h t abg NS0 a4t@6sphe@ng s deg a}ai),e mwnaﬁﬁt@@ret%i@gytiﬂft?es khﬁg@%ﬁ%duh%mfoulol e ]
,engt. W t nt 1 rnocou pro ecti.on tube. the t errmcoupelnt e
ther'noc%ﬁphlléer?ﬁr{%@ci}? "éntot%’ﬂﬁ ?03 atg’(?f}“%f”ﬁﬁé?m?h@a)ﬁseﬁh@ FeetfupPE My be
- expos.ediesdibitp agattiaPbi@sibe feed Rjecta ARGEHy | me&mhﬁr&t p,ﬁsd,oaﬁ d@%ﬁﬁj%gahand t hus
t he ot her an | t he '
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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




may result in an operationally difficult reactor. Wile the above
difficulties and deficiencies have been known in the grt for Ey years,
there remains an unnmet need for a resolution to 16 Jan a&?”?@é%ﬁ-z- resol ve
the problemthat the | ength of thernocouple in thernocouple nozzle can not.
be adjusted during operation. SUMVARY OF THE | NVENTI ON According to a
first aspect of the invention, there is provided a thernocouple protection
tube conprising: an outer casing, wherein the outer casing has an inner
surface and an outer surface, an inmeék~ casing, wherein the inner casing

has anesolvadic fBobldnathar B kn@h of thb@iocSiplel id @RrmA@BEPINEREIS ickh 4d Be bjRId ing is
sized so as to be positioned inside the outer casing, and nmeans for fiXxing

the r &PHEYPe position of the inner casing within the outer casing.

According to a second aspestMMARYVEF TRESINVENFIONere is provided a reactor
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reactor. As generally disclosed herein, the thernocouple protection tube
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A 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 outef casing, through mechanical interactions of the first tﬁread 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




the outer surface of the inner casing. This arrangenment permts the inner
casing to be noved back and forward, relative to in the outer casing,

t hrough mechani cal interactions of the first thread or6tlgeuani@8P6 surface
of the outer. casing and the second thread on the outer surface of the inner
casing. The neans for fixing the relative position of the inner and outer
casi ngs includes a | ocking nut, whose thread is made 16 January 2006 - 2a
to match the second thread on the outer surface of inner casing. Thus the

| ocki ng nut can nove freely along tihw-inner casing. During operation as a
means for fixing the relative positign of the inner casing and outer
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fitting. The conpression nut is then fictionally fastened to the outer
casing by way of the third thread. This in turn slightly conpresses the

| ocking gap so as to fix the relative position of the outer casing and

i nner casing. Wen adjustnent is required, the conpression nut is either
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away fromthe outer casing so that the inner casing can be noved freely

i nside the outer casing. Yet another illustrative enbodi nent nay include a
means for fixing the relative positions of the inner ckf%i’%’a@f%}/qfihe out er
casing that includes the use of one or nore | ocking pins or screws. In one
such illustrative enbodinent, there may be at |east one | ocking screw hole
inthe outer casing into which a |ocking screwis threaded. As previously
di scl osed above, the inner casing nay be inserted into the outer casing
and the relative position can be adjtisted. Wien a fixed position is
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- screw is disengaged from the outer surface of the inner casing and again the inner casing can be moved

relative to the outer casing.

One of skill in the art should appreciate and understand that it may be concluded from the above
mentioned specific structures that the embodiments may enable free adjustment of the thermocouple
length .within the thermocouple prote.c:tion tube. This is in contrast' with the length of prior art-
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.




shown in Fig. | and 2. Fig. 4 is the schematic diagram of the outer casing

-~ including a locking gap. Fig. 5 is the schematic diagram of the inner

casing for use with the outer casing shown in 10 Fig. ¥ Janugry 3)06s t he
schemati c di agram of the conjunction of the outer casing and inner casing
shown in Fig. 3 and 4. Fig. 7 is the schematic diagramof the outer casing
i ncl udi ngwboe®sxny screw holes. Fig. 8 is the schenmateCg/udiza&zmmam of the inner
casinng for use with the outer casing shown in 15 Fig. 7. Fig. 9 is the
schemati c diagram of the conjunction of the outer casing and inner casing
shown in Fig. 7 and 8. DESCRIPTICN_EE ] I LLUSTRATI VE EMBODI ENTS Tur ni ng now
to the figures, as illustrated in Figures 1, 2 and 3, an illustrative
enbodi ment 20 of the thernocouple protection tube of the present invention
i ncl udes an outer protection casing (1), inner protection casing (2) and

means for fixing the ' kb casing and the inner
casing (3). As ill usté%dﬁyﬁjlﬁ?giég%%amﬁbml ng arrangenent,

utilizing aTheoddstrpgomspresaied witb rdfiserchie theacmnpbuningtdesving irewhiste posi ti on of

the outer casi he. knner sing. A firs hread (4) LS present on
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.25 t he out eFig s the scherhatic i@giamnd thecaer aying Mreaddchen s oust strheedduded) and t he
‘second ‘ . . ot her and thus through threadabl e and

adj ust a {&{eﬁgglﬁérgésgﬂﬁ%ﬁgnﬁ?%% thread (4) and second thread (5) allow for

t he adj ust mEigt 3 of the behemagicalidgee ¢fdhd tonjmnctioh of the ontanesing asl inger €&ngwi t hi n. t he
out er c%g‘iﬁglﬁ% IhngFhe thread of the locking nut is made to match second

of 1

thread he 1 nner casing. so that it can nove freely along inner
casi ng (2) . Fipu istlg sopent diggren ¢fdhd quisk canigg mgluding a fobliepghabl y and 30

adj ust abl y 0.1 i WaloP e tive ition of the
outer casi ngﬁzﬁr@%éﬁe%%hg‘g?ﬁﬁ%?gtﬂﬁ%& @%Bg%ﬁ%%‘g@)z%g ﬁ@/e t‘fg’&fﬁ % 2 -S inner
casi Wg Fiz 4 o0 be fixed, the looking nut is adjusted so as to cone into
frictional @ng j - 1 Quires; Sl h L0 FEi.qur ...I'n such

i nstance th.e%i‘ n?sg'% %%}%h%%%\ucg% Erta el oeoﬁ)lﬁ'%&%ﬁt% fth? ﬁ%gwﬁa%%fﬁldgg%e?ﬁ%mﬁnd the
outer ceevmipFigdands in a what is cormmonly referred to as a "thread | ock"
or

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




t hread | ocki ng arrangenent. One of skill in the art should appreciate that
when adjustnent is 5 required, the locking nut is frictionally di sengaged
fromthe outer casing and this permits the adjustnmentltfanupe 2086at i ve
position of the inner casing inside outer casing (1). Because the

t hernocouple is fixed in the inner casing (2) the thernocouples relative
position weesepusted with that of the inner casing KZyusekdenze the | ength
- and position of thernocouple inside the thernocouple protection tube is
adjustable. That is to say, the position of thernocouple inside io

t hermocoupl e protection tube wll be _determned by fixing the relative
position of inner casing (2) to the outer casing (1) with the nut. One of
skill in the art should appreciate that the present invention will enable
adjusting the position of thernocouple inside reactor and that such
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in the desired relative position, t ngsnu; I's frictionally engaged
to the syt wakeragleardinstivg the alositiony ef fomachuples insifle riveior e that awhng and
t her moc f Gl femQt &chﬁﬁé 't@%e%hg:n%mdsthi‘ch{% of YAGE Jekads rf]?ﬁi ssary to
re-adj ust the thernocouple position thin the reactor, the [ocCking nut is
di sengajeipusly displegedt he i nner casing can be adjusted relative to the outer
casing. At ehdateMEkirathd Smboirth HGhd RSkt ARk il 84 ¢ out er
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reactor may preferably be a partial oxidation / gasification reactor as described above. In such an

application, the thermocouple is fixed in its position in the inner casing. The inner casing is then
insefted into the outer casing and locked into position. The entire then.nocouple protection tube
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.




When it is necessary to re-adjust the thernocouple position within the
reactor, the entire assenbly is renoved fromthe reactor, the | ocking nut
i's di sengaged fromthe outer casing and the inner. casibndpnuaryaOst ed so
that the length of thernocouple inside the reactor according to the

t hi ckness of lining. The locking nut is then frictionally engaged to the
out er caswWR@3#892bgain fix s the relative position offCEN&R2MRMDdUpl e and out er
casing, Finally the outer casing reinserted into the reactor shell to
secure the thernocouple position. One of skill in the art shoul d understand
and appreciate that alternative nmeags for fixing the relative positions of
the outer and inner casings may be utilized. One such alternative is show
in Figures 4, 5 and 6 which is illustrative of a conpression fitting type
means. As shown in io Figure 4, the outer casing has a third thread on it
outer SyikRGeis baGry B LR b oyl g&ﬁ&mncmﬁiﬁéfegaorgmserﬁ:@ whi ch
extend to the contacting end t he ou casli ng corrpreSS| on nut (8),
whose t sy isgemergé frew thmﬂe@fvr,tfhmlo@mgrlﬂﬂ istdissaghe¢drffonp the phter eosing awke of out er
casi ng (h%lm@&a&xﬁ?ﬁ adljﬁstedcéaﬂmmé/ fendil &%éﬁn@(!oﬁ@s n{sﬁgtggfég br aE@o?dlﬁg olife &l SO

utilized. Gener he i nner casin Into The outer

casi ng {hickness @t‘rﬁn@qseﬂeedacm\nuh@ thehérwtlm Iy WS@E@HQ therpgter ¢psing éngerins®i on gaps in
it ass; 1fe sd@epdsliof bﬂﬂérﬁogouplgg}ﬁ oﬁﬁ%ﬁé%ﬁyﬂggutbﬁaﬁﬁ%aggeﬂiﬁﬁg% y and

adj ustabl y fastened he outer casin aresult o e conpression
nut th@a%@ﬁ%lﬁéﬁc@ﬁﬂ&éwwﬂ@qﬁoﬁlyo%l ose and thé outer casing cones into

friction comsgetsi ﬁzﬁhéiﬂ@shbxﬁ&‘ﬁt{deﬁ%ﬁé]ﬁa eaaeihgtéuaﬁattv@ﬁwmlfalﬁﬁfg posi tion
of the outer casing a i nner_casi ng en adjustnent 1s required, the

conpr es 9P &FRtE Position 96@6 (PRI ang\igngr W@aﬁ AR by ytilized. c 98¢ fugh eligmadiye ishat t he
i nner  casiviorigwls 4 3Mndewhiey R aibta¢] dfalceﬁpx%m&l%ng%%em% OrCBSyng (1) -

Anot her _al terpati ve and illustrative enbodi nent of "the means for fixing the

r el atq vEIBUR fsthe PEFr @Fing ks adhirddhreadan i guigrrtpose Alsoriagiudediisioag of mo¥hown in

Fi gur escoﬁpregs@fﬁp@(@ 16551(:1‘1 éﬂtéﬂﬁtttf 18d Qftabtihg efn!l. %@ou%er R RtoiRESioRRR | 0cki ng
screw hogl| es exist in out er casi 73 A correspondi n(gb | ocki ng screw

10 is t# &éﬁ%ﬁ%@d@ﬂ%ﬂ%@%@%ﬁé@( e fhe mafapepfioniencesing drwodbatiol e. The

o inner 2&neash ﬁ'@alﬁaldm"g thélﬁl%&@ﬂgismsguﬁ]ﬂ%d %%H)Pﬁl%'nﬂlgr cllsnigf'@f@stnﬂ@rtﬁnd with the
| ocking. screw hol es as _shown in  Figure 9. In or der to fix the relative - -

-~ posi ti oftodhe e cineed) & fis grkhveiing His thirbread andh theycomprresiqnagars indt asscr ew i s

1 nsekst egholinorikhe7. S RWnPYedsRn aitds fhen ﬂ&ﬁ&édlﬁﬁ@%ﬁé?ab]ﬂﬁ&eub& 0GR Gister! Nt O
frictional contact with the outer side of the’inner casing. (not shown) As

a resul ¥51B% pha TsEf et he Gempressipn Buts the eomyaession igeps slightli icleer andrteswHeTd t he i nner

casi ng, cabil@odnek b HR AP SIntabOMthAhe 1he cRitlello 6 35 b fhe l_rexaampasmaﬁmfﬁﬁm ng 30
becones fi xed. en adj ustpent of the relatjve position of the outer casing
and t heOWeRh fesp iHgr casing. When adjustment is required, the compression 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




16 January 2006 WD 03/ 008920 PCTI US02/22212 -7 is desired, the |ocking
screw is frictionally disengaged fromouter surface of the inner casing and
thus the inner casing can be adjusted relative to the Bud@&wapadiddy. Though
only three illustrative structures of the present invention are disclosed
in detail above, one of ordinary skill in the art shoul d appreci ate and
under st anWow@B20 here are many s nethods in practi egii/aee221d real i ze the
enbodi ed goals of 1) free novenent of the inner casing relative to the
outer casing, and 2) the ability to fix the relative position of the outer
casing and inner casing. Al such enbodinents are considered to be within
the scope of the present invention. Wth regard to the materials from

whi ch the present invention nay be constructed, one of to skill in. the
art shoul d appreciate and understand that the selection of such suitable
materia lod | 9&9@ I | 1.1 en d |icatjon of the
i nvent i %)S?.e Mé%itl%ezilb e gﬂrﬁwi | ﬁ&s"tg?l tsd?sxg/‘géagér‘rlgﬁ"gl?‘?‘g%ré&%‘ﬁ% iR P nd

al | oys, tuetheisne sasingsapbaridivated relativst to fheoutef casing.ani ¢ and netal or gl ass fi ber
and the lik [ . ' RY. ' . & SRecifl.

appl i cat.i on%%deéhe(}.ﬁgi t%gggiﬁhﬁ%h%act |%%$%%e%ﬁ%ﬁn§§i?rg gﬁ@ﬂsegén e«E\arlrl;c)er ature,
pressur @0V 9ae 8t prénay ol id dhetrt should appiscizth endrundersiaad theiethere tareomariys

- tangent pahods @ ; : ' | jon-ln view of the
above di scl ogluérg%cgﬁlgf %18 E%ﬁﬁtiﬂﬁggﬂo(a%ﬂ%wé ?ﬁlﬁ%?%? %més?ﬁ%ﬁﬁ%ﬁ'g% %Srm $ and and
appr eci Eleivatadic ayicecasing, asd 2hihe guilite i thaeelativo positive ofthe vutnt casing &t | on

i ncl udesng dadify. L QR EnbodmBE Glol Qi COITRARS €lreg@Si NG, an
i nner casin Jil(isaglrzed SO asoto tge po%?%l‘?ég%eaﬁ I nsi eth%)%cgﬁé(;ﬁféw}e rgsglﬁng, and
means f’é‘}’eﬂFﬁ"ki ng the relative position of the inner casing wthin the outer
20 casing. Bﬁﬂal}eéaf'ﬂeco%%Eeﬁﬂ@ﬁbﬂ%hﬂ:ﬂ%etpgé?%ﬂtﬂlﬁ}&fﬁoﬁﬂ]ﬁﬂrE%qoﬂlﬂﬁﬁ od, BSY; and outer

surfaces _t hat magwﬁ)e optionally threaded. In one suc ustrati ve

enbodfi niftn theigg sbepldbgppregiate avgl yoderstendethat hefspleation pfsuekastitabdmatirinls witler sur f ace
of the @y&RfupsPthb Bbeifiddbhditdfs iidNBplicaHl JHhd RGniide ot} ad on the
outer surfa g, of t e1 i nner casi ngﬁ;" The first ltlﬂ(ﬂ]rzsa aﬁ%ﬂtqﬁ%&g%’%ond t hr ead
are t hr B4Rl welude gestaks amcial, oy, ceratiss Isompasisy siwotures of eeraveie mid methleoradj ust ment
of the gk &Ebirvmdnes ik, ORIRE sileselddRY may Be GRASIAG bS] f igQut er

- casing. It js contenplated _t,shatsthere‘mgyii?st sever al gﬁ?'ﬁgraggn]{‘l&r?gans for
fixing c{eHEéidegpmnit@eereﬁggxp ¢qnghifions, such as temperature, pressure, and other considerations,

15 the material selection is tangential to the concepts embodied by the present invention.

In view of the above disclosure, one of ordinary skill in the art should understand and .
appreciate that one illustrative embodiment of the present invention includes a thermocouple
. protection tube composed of an outer casing, an inver casing sized so as to be positioned inside
- the outer casing, and means for ﬁxmg the relative position of the innei' 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’




of the 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. T7Bhlaguailyl2008 t he

| ocking nut to nove freely along second thread of the outer surface of the
inner 30 casing. Wien the |ocking nut is threadably engaged and adj ustable
rel ati ve WO 0s/#p892) nner casing 16 January 2006 WO 03/ra088@@2RLT/ US02/ 22212
-8 the locking nut is adjustable such that the | ocking nut becones
frictionally engaged with the outer casing. Thus the relative position of
the outer casing and inner casing age fixed by the thread |ocking action
of the locking nut. One of skill in the art should appreciate that when the
locking nut is fictionally disengaged fromthe outer casing, the relative
position of the outer 5 casing and inner casing can be adjusted. Another
al ter name\{&kﬁgqué s |aHﬁ§§t£tﬁé bR alE 80 SockRk ol et € dnG gasgs d RAfldhd on of the
inner casing within the outer casing inc Udes a conpresston type fitting
© ar r ange A¥Fcasgy Euléréheamlatwei Rogitier eftthe enterrpatiey sndripmer pasme ureehized by flece of t he
out er  Cagdadd BokiREhdddhe St e fodkihgndi bR ad sﬁﬁ% h Bt sl;lc-)lﬂﬂ g@’é&ﬁé A %e2! SO

i nclude_one or nore |ocking gaps, which are at partially coextensive
wi-t h t ologlieg wiis etiopalydisengesed fipm dhesquinn casine, Wﬁdglemtemosb@ ofstheranter t o mat ch

the thi bgdint MaSat: Bing e b Wldge of outer casing is designed such that when
the inner casing is |nserted into the outer casing from the end with gaps

on it and tKackFmirasiicond dlnstratise prgns ferafining e delatiie potitian of thaipnened to t he
outer . gains Rithintthe ot @kihY ScRAS 4 éoﬁﬂ)ré@gmﬂ %Se GG Tanaehd 3 udher casing

are fixed. One of skill in the art “shoul reC|ate t hat when the

conpr es SRS sbpdimer theroyter smer of reonier egng rﬂc é@laﬁ@ﬂi thiged seetionr Thej s casi ng

can- be g esking@lsaichie bR dr AR OBdEE gaﬁswﬂ&; aréfﬁttleﬁﬁ%nﬁj; ccﬁktkﬁwa%hve and
illustrative enbodi nent of the neans |X|n8 he rel ative osition of

the onntbp hird dread, Apomppressipngt Hb?Sébefe%mée foredt dibreakan thef surfereki ng

SCr ews. ofloBteOdaSing S34ekighdd|sbihtihAwhahGheSHRe s M inRR& Bl tHYufr $LHK DY SCrew
hol es exi st i.n the outer casing and are  designed so that a locking screw

is i nseffggEh igAson titiad b6 coTRTE e T iy thigadebly J“ﬁﬁ@ﬁfaﬁtﬁéd fathepue0 casing is

i nsert egsihg) tHe réliere ok oF ARiocNGr Ja&x@gmﬁd%eﬁéb@mg\fa{efﬁxé@@ﬁé PGKFHGH BWaROl es, the
| ocking,screw [s inserted into the |ocking screw hole. The | ocking screw

~i's thensiPR aRpERialegha Ve ey opipretsiog mint is nehigetened fhide oueRtesiBlthaEreTof t he
I Nnefys C@thkgnba]ﬁb@dmmmé&tgrb@mgl xing of the relative position of the

outer casing and_ i nner ca3|nq One of ordinary skill in the art should
under st and Affgnother alternative and illustrative embodiment of the means for fixing the relative
- position of the inner casing within the outer casing includes the use of locking 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




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 also includes a reactor thdanuancgi(or ates the
use of the thernocouple protection tube substantially. described above.
One of ordinary skill in the art should understand and appreciate that
'such an i weeseaseh | ncl udes a reactor shell that defimagsen2271@acti on zone, a
t her nocoupl e positioned relative to the reaction zone so as to permt the
30 determ nation of the tenperature of tl}e reaction zone and a
t hernocoupl e protection tube as 16 _ganuary 2006 WO 03/008920 PCT[US02122212
9 described above. In one. such illustrative enbodi ment, ~ the thernocouple
protection tube includes: an outer casing, in which the out er casi ng has
an inner surface and an outer surface, the, outer casing |ncludes a first
thread qicdue abmer 15 Uhd a%8 1ﬁilst1IaLh$ éiﬂ)to% %ﬁengmmﬁ)goﬂg n% in which
t he i nner casing has an inner ace and an outer f an means for
fixing ingkidessnoniepeasipg ipwhich the putesfoasingdas snrioner euBbeand we outér lﬂurque tigut er
cast N9- okli%adil el 3 9 thrcha Sh AR TP nfiod & Ao RE ShdidpOREMnd: BRAiL NE UL €7
casing, and further th I nner casing Includes a Sedi read on the outer
sur f aceW8ich ﬁhﬁéﬂ#ehﬁ@#ﬂgc@é iR groet) sntaechand antoatek iswace, anfl mesah fan@xippéhesecond
thread @e@aavéﬂagﬁme&in&p%ﬁgmﬂ&e%maﬁﬁgch other and thereby permit the
adj ustment of the relative position of e inner casing inside of the outer
casi ng. Sucﬁhaﬁmﬁdm%ﬁgﬁﬁgéhﬁhﬁt&b#mmEmWﬁﬂmmhéh%eéﬂWEMEMGMbmémIg@ adj ust nent
of the ﬁﬁ&'c&s‘nﬂéﬂn&iﬁdeé Qeec&ia%@m% Suter elﬁ%gé bife ﬁ:ﬂertogs‘fn ng&ﬁh&% #gne. The

nmeans for fixi ng t he rel ative EOSI'[I on o outer I nner casl ng have

been pr &b the weend threrdprg Hreadsblyicpopgisineawithyysch etherisad Hipwobi zeti thend et hods
of thi Sadxﬂ&&ﬁ@b%e?@éﬁ%%ﬁﬁbnd&ﬁﬁé h]!ﬂ&dcablﬂg 0 Ae ou%%mg %ﬁl he aft

|IIustrat|ve enbodi nents, it wll be apparent to those
t hat 1o aftfeRgesRisallows fordlie soenra ) nr@cefe pdustment of Seessitieneefdhy thermogpuplsi n wi t hout

depar t i RGifd 9 Mel BREGPAREP ThéRehnS fo?l?i%n?ft elrBi8ivePo SRl @ihe Ak aédﬁ&ﬂers' mi | ar
substitutes, and nodi fications apparent to those skilled in e art are

deenmed fHIBRVAPER PIFVORDY deeeied delaibdatept of the invention as it is set out
in the fol | ewiBGhe SpabfiB and hethdUR s 2RRRion WV O BLAARR AR THhAARAF 22212

preferred or illustrative embodiments, it will be apparent to those of skill in the art that variations

15 may be applied to the process described herein without departing from the concept and scope of
the invention. All such similar substitutes and modifications apparent to those skilled in the art
are deemed to be within the scope and concept of the invention as it is set out in the following

claims.




-10 CLAIMS: 1. A thernocouple protection tube conprising: an outer casing,
wherein the outer casing has an inner surface and an outer surface, an

i nner casing, wherein the inner casing has an i nner sufflaeda#®08n outer
surface, and wherein the inner casing is sized so as to be positioned ,
inside the outer casing, and neans for fixing the relative position of the
i nner casWAG¥B2hi n the outer casing. 2. The ther no@SGHFE 2Dt ecti on t ube
of claim1l wherein, the outer casing includes a first thread on the inner
surface of the outer casing, and wherein the inner casing-includes a second
thread on the outer surface of the.jguner casing 10 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 casing. 3. The thernocouple protection tube of claim
1, wherepamhe neans for fixing the relative position of the inner casing
within the outer casing includes: is a |ocking nut, wherein the |ocking nut
includez a th eadinﬁAto nat§&1the second thread on the outer surface of

i nner cAsi ng* LERPILPe PRECTBARCSPHIECan nove freely al ong second thread of
the outer sunbaaeasig, ¥iecih tho SliterCaskigt@s andiftbr WRRERInD a Sier kielkd, Ng nut i s

t hreadabl y engaged.and. adj ystable.relati.ve to.the.inner cgsigg such that
when the | oBRTAG SHITE TR (o5 Piogh Sate AR EREE BRSO B REedithg | t he

rel atsi ve posihtreinthedfiner ceing Reizalto @s todapositpnatitkidetedutet 8inggndr e fi xed and
when the | ockin L i.s fictionally. disengaged fromthe outer casing, the
rel ative poEF?Fﬁﬁq%?gFﬁéd%ﬂ?B?Q%%gfmﬁmaﬁagwﬁﬁawﬂﬁﬁE? 9°P%&adj ust abl e. 4.
The thernocoupl e protection tube of claiml|l wherein the neans for fixing

t he relti vdhe thesmioeoupln profectidndutienfidaimclariersgp, Wi t hi n t he outer casing
Jincludes: Al Bibthalifl £86e0R sl ioBitnhe it LARE. Rlnddlfer GhEndas] NY | nel udes
one or nore | ocking gaps, erein the o€i|ng gaps are at | east

partial |y c@bsteiofhsimner eapinginclndes g sicond thigpdeendhe euter sirfresfdiesmencdsinghose t hr ead

| d | f i d 16
oy SRR E Rt (ifad e dsBinf Bt i b Bl O ion o85O 21

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




-11 wherein inner casing is inserted into the outer casing fromthe end
with gaps on it and the conpression nut is threadably and adjustably
fastened to the outer casing the relative position of 16 #auant2i06casi ng and
i nner casing. are fixed and when the conpression nut is not fastened to the
outer casing, the inner casing can be noved relative to the outer casing. 5
5. The t h¥PAHEM8EPI e protection tube of claimil wher dACAUERE2%ans for fixing
the relative position of the inner casing within the outer casing

i ncl udes: one or nore | ocking screw hole in the outer casing and a | ocking
screw insertable in said |ocking sgrew hole wherein the inner casing is
inserted into the outer casing fromthe end with | ocking screw io hole and
the |l ocking screwis inserted into the | ocking screw hole, the |ocking
screw frictionally engages the outer surface of the inner casing so as to

f1x the, rel sl iR@sibhg o ALbL: S5 Atk B LAABh, SARLABENT, uhen

the |l ocking screwis frictional disenga romt r surtrace the
i nner cSETARgsion b isithipadably: and adtustabiy\ fapener i thel oyter| caging/the fehtivamesibort eff  casi ng.

6. A reggb@kr c@ﬁ%ﬂ%&dﬂﬂcasﬁ?aﬁ &Pl Whﬁl?ﬂl@ lobmpirB@ion 48111l A& FasBndaGB gl ON zONe, a

t her mocoupl e _positioned relative to the reaction zone so as to permt the
det er ni PEECHHS By npgs sasing speheapqypdrelativeip the pwaicasingy zone and a t her nocoupl e
protection tube, wherein the thernocouple protection tube includes: an

out ers caisi nFhe thdloedupletpiceddivh Gibe 606IMTl WhGeiR fhol AR fof BkihaaR raRflean outer
~ surface {r.ihef Q_out er Catﬁlhg% includes a first thread on the inner surface
~of t he BUHEYoledpecasing Wi optgeqesee meldesei n the i nner casing has an inner

sur face and omeor etotedlbckigrst@s@leanitle oubteisigind b & ckiny SrevE Msdritde inSaidi zed so as
to be gklé&l orneﬂ gnsi de the outer casing, and wherein the inner casing
i ncl ude'SCPeSEEE Y thread on the outer surface of -the inner casing such

“that the fi wherih thedaer @ity i heake tadnte bittreadnofen hberpdahbkinceaper ative with

each_ot.her d,thereby .25 r.m he. adj us t of the relative position
or 1 R ot mf U LeelRh i gl i e Seiind uert bl Bederingszee Hopnaly x| g t he

- relati veaggestht ower saface bitthé mAGTcaskipb BYtoiixtthY wlafiNReoSHEEST 1RASIcNEhsing. The
react or gf. cl ai.ma@n\%i &{Eeﬁgi n, t he mearcéi for fixi ng the relatiye ﬁ)lOSi tion of

e casin f4ing Sy s digtiopa) disenepgrh dom theouse swrkrs the 006

‘the inner casiny
: inmer casing, the inner casing can be moved relative in the outer casing.

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 protection 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 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
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:




WO 03/ 008920 PCT/I1TS02/ 22212 -12 a | ocking nut, wherein the |ocking nut
includes a threading to match the second thread on the outer surface of

i nner casing so that the |ocking nut can nove freely al%fAueectE t hr ead of
t he outer surface of the inner casing, and wherein the locking nut is :
t hr eadabl ed and adjustable relative to the inner casing 5 such t hat
when t he % %nut is frictionally engaged to the WHWIZRHI| ng, the
relative p05|t|on of the outer casing and inner casing are fixed and when
the locking nut is fictionally disengaged fromthe outer casing, the -
relative position of the outer casigpg. 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,

wher ei n t he JiogdszRt, @ﬁ&anafeqoazngha%ﬁudaagﬁﬂeadlﬁgfto%%hﬁ@aoﬂm&&Jihthe third
thread; a conpreSS|on nut, whose thread is made to match the third thread on

the sur figestehTurfagsof nnercgsing,sp th%cﬂlevlﬁ@néinht qapmere Eealy slepeissopditbeerd el into the

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
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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
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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,






