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reactor generally conprises a reaction zone, nade up of a vertical
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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 substances 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 results 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 thermocouple 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 damaged in a 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



WO 03/ 008920 PCT/ US02/22212 -2 resolve the problemthat the | ength of

t hennocoupl e i n thernocoupl e nozzl e can not be adjusted during operation.
SUMVARY QFOTBIROIMVENTI ON The present invention is general lpgTdiSoreerl to a

t her nocoupl e protection tube, especially 5 one for use in a chem cal
reactor and preferably a gasification reactor that permts the user to

adj ust the length of the thernocouple within the reactor. As generally

di scl osed herein, the thernocouple pr@FECtion t ube i ncludes an outer
casing, an inner casing and a neans for fixing the relative position of
the inner and outer casing. In one specific and illustrative enbodi nent, a
first thread is made on the inner surface of 10 the outer casing. A second
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During operation as a means 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 casings. When adjustment is desired, the locking nut is loosened away

20 from the outer casing so that the inner casing can be adjusted inside outer casing. This
arrangement permits the thermocouple, which is fixed to the inner casing, to be adjustable. That
is to say, the relative position of thermocouple to the reactor can be adjusted by adjusting the
relative position of outer casing and inner casing. However, just as important, the relative
position of the thermocouple to the reactor can be fixed for prolonged periods of time by fixing

25 the relative position of the outer casing and inner casing by fictionally engaging the locking nut
with the outer casing. So the adjustment of thermocouple length inside thermocouple nozzle is
achieved through the stretching out and drawing back of inner casing and fixing up by the nut.

Another and illustrative alternative embodiment of the present invention includes a

means for fixing the relative position of the inner casing and outer casing that utilizes a

30 compression type arraignment. In such an illustrative embodiment, the outer casing includes at



30 conpression type arraignnent. In such an illustrative enbodi nent, the
outer casing includes at WO 03/008920 PCT/ US02/ 22212 -3 |east one | ocking
gap or grwowg/oesio t he outer surface of the outer casing hastasohind t hr ead
on its outer surface. A conpression nut, whose thread is nade to match the
third thread on the surface of outer casing so that it can nove freely

al ong the outer casing, is used as the fixing device. During assenbly, the
inner casing is inserted into the out er3 Tasi ng fromthe end with gaps on it
5 so as to forma conpression type fitting. The conpression nut is then
fictionally fastened to the outer casing by way of the third thread. This
inturn slightly conpresses the locking gap so as to fix the relative
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invention are nore fully set forth in the folql oW ng
inner casing and outer casing is desired, the locking screw is disengaged from the outer surface

of the inner casing and again the inner casing can be moved relative to the outer casing.

20 One of skill in the art should appreciate and understand that it can be concluded from the
above mentioned specific structures that the present invention enables free adjustment of the
thermocouple length within the thermocouple protection 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

25 fixed length thermocouple is troublesome in use and thus results in higher operational expenses.
In contrast, the present invention enables 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.



description of preferred or illustrative enbodi nents of the invention. WO
03/008920 PCT/ US02/ 22212 -4 BRI EF DESCRI PTI ON OF THE DRAW NGS The

descri pt iwo mBoogoeesented with reference to the acconpanyi mgTdrSame22¢s i n
which: Fig. 1 is the schematic diagram of an outer casing that is threaded
on its inner surface. Fig. 2 is the schematic diagramof the inner casing
threaded on its outer surface for use 5 with the outer casing shown in
Fig. 1. Fig. 3 is the schematic diagramof the conj unction of the outer
casing and inner casing shown in Fig. 1 and 2. Fig. 4 is the schematic

di agram of the outer casing including a | ocking gap. Fig. 5 is the
schematic diagram of the inner casing for use with the outer casing shown

in 10 Fig. 4. Fig. 6 Immemmmxm\dmgrﬁmmt\vmesm unction of the
outer casing and inner casing shown in Fig. and 4. Fig. 7 is the
|H§>r

schematic d desergitionHe pragerded widh rrerfgrenmﬂoduqe hfg:omp@nymg dmmegs 1h<wte<sh Fig. 8
is the sche agram the i n asi ng f.or he out casi ng
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ILLUSTRATIVE EMBODI MENTS Turning now to the figures, as illustrated in
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casing (1) nner protection casi he ot eF
posi t i chowh it Feg. duhérR2. casing and the inner casing (3). As illustrated in

Fig. 3, at cking arrangenent, utilizing a_]oc g nut serves as
the nmeans f rlgt‘ﬂ]é tﬁ%?%‘?&\? Cﬂlﬁgﬁ %ﬂLBPUTFh%aSH{&IE?m@&gl ﬁ@c g4Pme i nner
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casing (1). A second thread is made on 25 the outer sur ace
i nngp dagidg (2). The first thread (4) and the second thread (5) match each

other and Uy & puopLineaebls, ol sl ustat o paniact L0 flost Ly ead

posi ti ahowh id Py Baney. 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 t hat 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
Turning 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 inner 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



it can nove freely along inner casing (2). During operation the |ocking nut
is threadably and 30 adjustably fastened to the inner casing. Wen the

rel ati ve woasnisomo of the outer casing and the WO 03/ 00892@CPUBIUBORY 22212
-5 inner casing is to be fixed, the locking nut is adjusted so as to cone
into frictional contact wwth the outer casing as shown in Figure 3. In
such instance the interaction of the |ocking nut, the inner casing and the
outer casing results in a what is commniy referred to as a "thread | ock"
or thread | ocking arrangenent. One of skill in the art should appreciate
t hat when adjustnment is 5 required, the locking nut is frictionally

di sengaged fromthe outer casing and this permts the adjustment of the
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desire ition within the reactor. Such relative position may
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t her m)coupl e to the outer casi ng are t fixed When it is necessary to

r e- adj wppliqaben, the thermocouple is fixed in its position in the inner casing. The inner casing is then

inserted into the outer casing and locked into position. The entire thermocouple 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 upon 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 to the outer casing and the relative positions of the inner casing and
thermocouple to 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 inner and

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



t her nocoupl e position within the reactor, the |locking nut is di sengaged so
that the inner casing can be adjusted relative to the outer casing.

Al t er nat iwelog/ootobe rel ative position of the inner and 30 @arasoyaRings can
be | ocked into position and then the entire assenbly positioned in the
reactor. WD 03/008920 PCT/ US02/ 22212 -6 When it is necessary to re-adjust
the thernocouple position within the reactor, the entire assenbly is
renoved fromthe reactor, the | ocking Tt is di sengaged fromthe outer
casing and the inner casing is adjusted so that the I ength of thernocouple
inside the reactor according to the thickness of lining. The |ocking nut
is then frictionally engaged to the outer casing to again fix 5 the
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outer casing and the inner casing, the |ocking )
outer casing and inner casing. When adjustment is required, the compression nut is loosened
away from the outer casing (1) so that the inner 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 corresponding
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 the

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



screwis inserted into the screw hole and is positioned so that it cones
into frictional contact wwth the outer side of the inner casing. (not
shown) Aswa osmesekd of the frictional contact between the PCoakomneze2srrew and
the inner casing, the relative position of the outer casing 1 and inner
casing 30 becones fixed. Wen adjustnent of the relative position of the
outer casing and the inner casing WO 03/008920 PCT/ US02/ 22212 -7 is
desired, the locking screwis frictionaTry di sengaged from outer surface of
the inner casing and thus the inner casing can be adjusted relative to the
outer casing. Though only three illustrative structures of the present
invention are disclosed in detail above, one of ordinary skill in the art

shoul d iagpsied] tiedocknat surcke ﬁssﬁﬁﬁdndlljfaﬁseh@@%dﬂ 2618 OB YurfieeBEOESer dAsing and
practic ngﬁge to realize the enbodied goals of. 1) free novenent of the

i nner ¢ InneF §RSR&ECAP S Hp st Telativale; the OulghersmE. t he ability to fix the

relative posfy . I r.casing. l,. such, . .
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may be canstr.ucte ne of jo skil] jn the art should appreciate and
undef st%ﬁg(‘)(isﬁgtpr?%é?]g ee@ff’%‘r?eéﬁ? ?H{&?dl%g? HPE 1&5{6&%‘{@% pf the e sasingon
the speeiafiv€tocmedutd @asin@NhdanRhd §tiiy0B MBI t}fef}aa}iw g&&ﬁ&{‘of ﬁ%'oh?e?'cﬁsiﬁ‘gqnq
illustrative materials rnclude netal's, netal alloys, ceramcs, conposite
st ruct UPeE Fingedhisaclasehbedinadntoere ginsgterdd berbeawdhinhthel sdope Afhihk eprsseab

sel ecti; be inportant to a specific application depending upon the
reaction conditions, such as tenperature, pressure, and other

consi der at i OMith reghbd to e iRt allBrors &¥teH thePrésent iAPERILIALy BlcdniBuGAN©EP LS
enbodi esgi g,y flhe present invention. In view of the above 'disclosure, one of
or di'harSFilkiithe ast shewd agprecigieoanddindergtand that dheasedectian of eedhamuitablh matareds will

il ustrgati i : present: i.nyvent. i ncl udes..a .t hernpcoupl e

pr ot ectciﬁ%%n\a?u Ube cgﬁg%dgg(ag%?&lgﬁlso%%eaﬁ’%%%{%g@ﬂgg q?%e%glfm'c élllt%bg}e &g g@”&&%ﬁ% to
be posimatenrédinchsiedeetatshmetal taloys; asiaics, aoshpodangriciresd o Xédrgmichadrab@at ove
position of.the inpner.casipng wWthin the outer 20 casing. Both the outer

casi ng 250 fa5E ai“ﬂn@‘? Ll r}gﬁlllFa\%"hI ?ﬁ%"éfrtm&n@a&hee¥m@ﬁaﬂhg‘é§ snestiicnpgplisation
opt i onaehshdt 8fle rddeiiON Boritliedhs] Lt Bufirpd] . @l .£asi ng
i ncl udegba fr%%lgtﬁﬂt h? g;d on 1 he is’ngrlllg#%gaér?#%e\(g% of 't éélgg’tr}{n grottﬁc}gs??ﬁ%@rg{?@%t he
i nnér dbsaigriplrclagties isstasgantialdo thr @adeptnembedied by ére seschsineernfont he i nner

casing. The ivgesv;; o I}{eeaéjo an he second thread. are threadabl ooperatjve
with each oth&r™s8" 85 % Vﬁeq(}??;lqsufehBH%H?ﬁgcpﬂ@HtSkg; iy h’@ %%#%Bn%&m #l of
the i nngprecide thas b illisatee BhbédifieAUbEL theCAREEH invention includes a thermocouple
protection tube composed of an outer casing, an inner casing sized so as to be positioned inside
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 inner 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 there 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 allows 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



It is contenplated that there exist several different neans for fixing the
rel ative position of the inner casing within the outer casing. One such

i Il ustratwoe3abg9er nati ve neans includes a |ocking nut whipch/uss22imzeaded to
match the second thread on the outer surface of inner casing. This allows
the |l ocking nut to nove freely along second thread of the outer surface of
the inner 30 casing. Wen the locking nut is threadably engaged and

adj ustable relative to the inner casiﬁ&gmo 03/ 008920 PCT/ US02/ 22212 -8 the
| ocking 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 are fixed by the thread | ocking action of the
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inner casing w he out'er “casi ng I ncludes a conpression type

ar r angelvgnog niihissfictivratly dld;dngsgadalfrome:he whtdicaging, theerehitivve positioh a€ eh@buttehe
out er casing #ncludes a t aa&lﬁhread section. The outer casing also
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conpression nut is not fastened to the outer casi n%htb e inner 15 casing
¢
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scr ews.th¢ endomih gapsodm it hhwﬁtercampvessmmm’d;s lirehdabhearal adjmstably fslchditoshé Outer
hol es exi.st erehhe out er iﬂ and are _designed so t%hat a | gcking screw
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| ocking screw is inserted into | ocki ng screw ho ng Screw
is tlherpasmgaarebbm@va‘sreﬂabl\fbmdtelomutmilcagng engage the outer surface of the

rmer cesing. T et bASe B sttt RhulF B, ROSLLLOR ol e
under stygitiondd theafpeeedsatewithial thvlaeRr thend arkides t}%cﬂis%%ﬂ 18cKifg §dréwdakn one
di sengaged fromthe outer surface, the inner
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 results in the fixing of the relative position of
the outer casing and inner casing. One of ordinary skill in the art should understand 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 zone, a thermocouple positioned relative to the reaction zone so as to permit the

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



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

pr ot ect i owotoalesssubst anti al | y descri bed above. One of ordipeargsozkizii in t he
art shoul d understand and appreciate that such an invention includes a
reactor shell that defines a reaction zone, a thernocouple positioned
relative to the reaction zone so as tosfernit the 30 determ nation of the
tenperature of the reaction zone and athernocoupl e protection tube as WO
03/008920 PCT/ US02/ 22212 -9 described above. In one such illustrative
enbodi ment, the thernocouple protection tube includes: an outer casing, in
whi ch the outer casing has an inner surface and an outer surface, the

out er cdeséritgdi alvededn ankl sch lhiseatcoambbdinient) ethe Stefas@uple procbi Sibe
casing;. an_i nner casing,.in _which the inner casing has an inner surface
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PCT/ US02/ 22 10- CLAIMS. 1. he coupl e protection tube conprising:
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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.



an inner casing, wherein the inner casing has an inner surface and an outer
surface, and 5 wherein the inner casing is sized so as to be positioned

i nsi de t womawmes92casi ng, and neans for fixing the rel atiweTamss?/2i2on of the
inner casing within the outer casing. 2. The thernocouple protection tube
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 “ttHe inner casing io0 such that the
first thread and the second thread are threadably cooperative with each

ot her and thereby permt the adjustnment of the relative position of the

i nner casing inside of the outer <casing. 3. The thernocouple protection
tube of CtA#MI$: 1, wherein the neans for fixing the relative position of the
inner casing within the outer casing includes: 15 a |ocking nut, wherein

t he Ioctingcg ncl udes a threading to match the second thread on the
outer surfa %EFnPﬁH@fﬂHQEWHgﬂ CCARPTIRIAE | ocki ng nut can nove freely al ong
second threagl pter bl £LinIH § &Ecagh hg'seaﬂ sucfﬁ L 06 2P0 er V%}l?fﬁ@é n the

| ocki ng nut 1s threadably engage % jUSt atlve to the I nner

casi ng suchntitvzer cafiegy wheeeih dokinner aasing hss fir mnen smunﬁbd: yneagagedutface, bad out er
casing, the relative position af outer asi.ng_.and inner casing are

fixed and whEHTEALNT BRRS SREnEd Sl?idsfoaéﬁ?gﬁﬁ‘?ﬁltﬂlo JBH @Sd)uteFF?ﬁ‘r‘?&ﬁ out er

casing, the h@hdfrMExiROfclrbRAvObositih FURERnEARLAY wAlHn R RkercaghfY 1S
adj ustable. 4. The thernocouple protection tube of claim1 wherein the

nmeans for fixing the relative position of the inner casing within the
outer casi ngher ?TH@QQHPI@PEQWQUQHtt‘Fﬁ%QfGla@ﬁ lweereigt er surface of the outer

casing incl L{H@gtlltﬁxn@asﬂlr X{@{u‘fes aoﬁ’rlé{ a he ehl r%s\t{ygtr%eagﬂhg %ﬁtelr Qa%ﬁ{ ngn(paps are

at least parti y CO nsive mn a conpression nut
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the relative position of the outer ing and Inner casifg are |xed and
when t mesiognpression nut is not fastened to the outer casing, the inner
casing can be noved relative to the outer casing. 5 5. The thernncouple
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position 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 inner 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 locking gaps,
25 wherein the locking gaps are at least partially coextensive with the third thread;
a compression nut whose thread is made to match the third thread on the surface of outer

casing and



position of the inner casing within the outer casing includes: one or nore
| ocking screw hole in the outer casing and a | ocking screw insertable in
said | ocwDrg/ossseew hol e wherein the inner casing is insePCedsontnil he
outer casing fromthe end with I ocking screw io hole and the | ocking screw
is inserted into the | ocking screw hole, the | ocking screw frictionally
engages the outer surface of the inner casing so as to fix the relative
position of the outer casing and innefllcasing and when the | ocking screw
is frictional disengaged fromthe outer surface the inner casing, the

i nner casing can be noved relative in the outer casing. 6. A reactor
conprising: 15 a reactor shell that defines a reaction zone, a thernocouple
posi tioned rgheéih e QadifCislifasiel @lo 2RMtGRadfig tForR BdBdd Wit cHR bR NTAHIRhE ON
of the tenperature of the reaction zone and a %hernncouple protection tube,
wher ei reofEessior b isdhfsiadally end adivgably daséeried dp tereonterarasingtts reaive pgsitinhef ei n
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i nner casérrgsinghks @iner ¢asidgi dan @& ntwsd Rgathago @ duleiedasisgr f ace and an outer
surface, and wherein the inner casing is sized so as to be positioned
casi ng, and . wherei he j nner casing includes a second
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thereby 25 permt the adjustnent of the relative position of the inner

casi ng i nsi dweof mate laskingrsceeys holg imths oubranasing end ilodkingg sdnev irskddhley | said
positiggdgf &pgvhn%er casing within the outer casing. 7. The reactor of
clai m 6. Weterh 'te means for fixing the relative position of the inner
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0. A reactor 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 includes 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 inner

casing within the outer casing includes:



fromthe outer casing, the relative position of the outer casing and inner
casing is adjustable. 8. The reactor of claim®6 wherein the neans for
fixing thworoalesoewve position of the inner casing wthin Pog/usar/enizasi ng
includes: 10 a third thread on the outer surface of the outer casing

i ncl udes one or nore |ocking gaps, wherein the |ocking gaps are at | east
partially coextensive with the third thread; a conpression nut whose thread
is made to match the third thread on tHé-surface of outer casing and
wherein inner casing is inserted into the outer casing fromthe end with
gaps on it and the 15 conpression nut is threadably and adjustably
fastened to the outer casing the relative position of the outer casing and

i nner casi Nt BEEnE n¥e R MREBCRE nEAANLESS] BReality th AIeH thhasdanestetPoh he
outer casing, the inner casing can be noved relative to the outer casing.

9. The theasteppuréice of aimer asihe pethat thedoskdamsut ean hove fieely hlongekennidthread of

posi ti i.non . ing within the outer casing includes: 20 one or
nore | 3@&?‘1;1{[8}%lgfraggvoﬁ%]leé&%nc?%neg’gﬁger casing and a | ocking screw insertable

in said | ooidgnsks Rekinglft Wididably Regddetand aafkiable Blatins &f thednnditcasihfe
outer casjng fromthe end wth | ocking screw hole and the |ocking screwis
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noved relative in the outer casing.

8. The reactor of claim 6 wherein the means 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 more locking gaps,
wherein the locking gaps are at least partially coextensive with the third thread;
a compression nut whose thread is made to match 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 compression nut is not fastened to the

outer casing, the inner casing can be moved relative to the outer casing.

9. 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 surface, the

inner casing can be moved relative in the outer casing.



