10

15

20

25

30

WD 2004/ 085051 PCT/ US2004/ 008445 1 Tool For Loading
Reactor Tubes Background of the invention: The
w@r@amsiosi nvention relates to chem cal react or BCT/ARZNN4/008445
in particular, to 5 a deviterfor |oading the tubes of
chem cal reactors with catalyst. In_the past, many
different typesl®®! ikeadingReagtesfubesd to assist in
| oadi ng catal yst into reactor -tubes. For exanpl e,
various sl eeves, tenplates, and vibrating machines
BackgroveehofithedinvEindionat al yst typically is in a pellet
form,and may, have various shapes and sizes. Then,  once
t he R BISPEN! Riyention Frleiesite shemical reactele, Aad Rawrigdar, to

yal : [ f the to
a 4ligo F51BaLIAING REEPOHIRE EhEOR R BRIt "0, | oP

Olr,llt dgébu_e pacslismnw\bié"lefmrﬂ ;[]yﬂwtofsiwm' ; sd“ravelhmml dezl toi 4d3igt in
the desire ange the_outage is too ar ge,
loagiAE GAGANF TRt SERGar thhes. ool RKaRRIE « Yarisis  ioRygss templates,

arlPAB AL rﬁgéli] iAes 'hfav{e tE‘)%gn QWERY Q'HescattQ?ststgﬁilcélijy té% aél%éﬂet
I's renoved, typically by vacuumng 1t o 0 he
fotm;andfmaylfmat/ab/arioaadhaﬂ)m and aigesi Thenasncetheagstalyst has
S ry,of the invention: The present invention
beRoRded 2 sfidais Repriacbbi.crh ths-aimepsuie 4ng sistance o
[ I e,
O R e PRl TR e R0 T eI RRNE 4002 (30 ol g6 seee
whether that spade ar butageps ojithot thegletiredwangk y Iffthe mutdge is too
flange..intp th eactor,t . Since.the tube porti
aige” P Baiparghel Bdvadedadd e fPoeS Hieasbicet Sonan 1 e
oﬂﬁ?@t%otéiﬁﬁll,_dém sttif eerhofeh ri?piéblﬁ‘ﬁd)ﬁvéc‘iﬂnhihb%ut%fttﬁe
catal yst and is then renoved Trom’the reactor tube, it
top gathsstubeg gpddhe optrasge negasuned agpinof t he react or
tube. 25 In a preferred enbodi nent of the present
i nvention, the | oading sleeve also has sone type of

Suranamoiieciveatione used for checking the outage.
After the | oadi ng sl eeve has been renoved fromthe

r eackly Piggsat inyRHtiemBrovidasa lpadinggesq fardending gatalest

: , e i [,eeve | i i
info o for 4B TAoAGRE e R IR i L puB el IR EH fots on
the nppbeeiuteashast dof tereastdrhaad 3Gube ptajectiref ddvnewh iy frog
sl eeve rpthecti ng upwar dl y, out of the reactor tube.
|

th@ﬁlangﬁ § 'eqe BAOR @gc%’phe( Weepariional e lppding sleeve
PRSBSOS AR St e
wittecafatyst had i$ thawi teimovedfeord dise reatiamdabef it atvesmsgapror s
ou%ngi;em ap ﬁ‘\teet%ptoqethg ?ge(ljctcf)ro fubg.

In a preferred embodiment of the present invention, the loading sleeve
also has some type of marking which can be used for checking the outage.
After the loading sleeve has been removed from the reactor tube, and the
catalyst has settled into the reactor tube, the loading sleeve is again inserted
into the reactor tube until it rests on the catalyst in the reactor tube, with a
portion of the loading sleeve projecting upwardly, out of the reactor tube. By
checking the markings on the portion of the loading sleeve projecting out of
the reactor tube, a person can see whether the tube has been loaded to a
height that is within the desired specifications. This eliminates the need for a

separate testing tool.
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separate testing tool. WO 2004/ 085051
PCT/ US2004/ 008445 2 Also in a preferred enbodi nent of
wo b@4ps@sent i nvention, the flanges of the | oRdi/Ng2004/008445
sl eeves may be made | arge ehough that they overl ap
each other. This hel ps prevent dust and fines from
col At inrgpresemes entuaimeaiiifribe present inventiosy thefflanges of
Descr i ptlon of t

thesRREInSEIosiRs MY R LR seouEl iatnel il ke B
Thfse\?éiFQE de\%’érhtt'gugpﬁﬁ@ ﬂﬁe§|‘r8ﬁ1vt§‘o°{le€ﬁn§ BewRIasBetiohding Rldevas,

I nse . reactor tubes;” Figure 2 is a top
VI ew of a portion of the reactor of Figure 2; 10
e IS a ed top view of one of the reactor

ur
B"t‘ﬁ fptli?'be?éhﬂ ra%i"bQﬁe 4 is a. section view through
a” #*gfa&é W%'avsro%%%éigﬁiacn@ﬁ view tmadgh %éhsséfﬁporﬁbg@f e

schematic view’'show ng catal yst bei ng | oaded
chemural réactor, evitht loadingtsled resaafdhe prasend indiengos linasrieddnto

gure 1. 15 Figure 6 is a side view of the |oading
%'lgure4 Figure 7 is a side view of the

' oagtidiffed RY B le\’ﬁ'cglérﬁorﬁ@n Efmérréaﬁtdr%fﬁigijréQ vi ew of
anot her alternative enbodi nent of a | oadin sl eeve

Fi glrigure 3 i amerlargedyiop ieww one ohtheuigaetorpubes @hF'sﬂre 1

i ek SREAR 3 s8R ievBlouSh At igtpalls¥hBogther i o 2P
lodih@Blegvew of a reactor using another alternative

enbodi ment of a | oadi ng sl eeve; and Figure 12 is
vi eWigired iscasehematic vigw swvingrealasd bﬁgpgslpé@@@ 'r&@ th%

gggl es arranged in a

rea?tgf é‘?jg% @g‘{}—' ’Wedggélr |osltI ion cgg: @wgel\é’r eferred
Enbeggurers & a Bidgwiew bf ilse @ad&@télmeld)fd\?vgum 4ugh a
portion of a chem cal reactor. ! ctor i ncl udes

an Wﬁ (st sisieetiew o thinleadnosiiesve @l e’ggfﬁs’ét (not
iho rleug;gg’l g\?la‘éﬂf'é\rﬁe@'gc grhle;]e E él(?]a;ggext endrn bﬁgéfnﬁa%ﬁng
siéavem t he upper tube sheet 10 to the | ower tube sheet.
;P?&ﬁ&g%\r,@ ?qqg@ Iﬁg atrgﬁ)csegl S tu%pgra b/grtlg e?'th‘eq?oadd' ing sleeve
of Figure 8;
Figure 10 is a top view of the loading sleeve of Figure §;
Figure 11 is a top view of a reactor using another alternative
embodiment of a loading sleeve; and
Figure 12 is a top view of a reactor using the same loading sleeve as

Figure 11 but with the loading sleeves arranged in a different way.

Description of the Preferred Embodiments:

Figure 1 is a section view through a portion of a chemical reactor. The
reactor includes an upper tube sheet 10 and a lower tube sheet (not shown),
which is parallel to the upper tube sheet 10. A plurality of reactor tubes 12
extends downwardly from the upper tube sheet 10 to the lower tube sheet.
The upper and lower tube sheets have openings 14 aligned with the tubes 12.
In this view, loading sleeves 16 have been inserted into the reactor tubes 12.

Each of the loading sleeves 16 includes an upper flange portion 18, which
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In this view, |oading sleeves 16 have been inserted
into the reactor tubes 12. Each of the | oading

WG b@ewe®s16 i ncl udes an upper flange portion 1BCT/B20041008445
WD 2004/ 085051 PCT/ US2004/ 008445 3 rests on the upper
tube sheet 10, and a downwardl y-ext endi ng tubul ar

resisexn/the ypperitape sheetn), andexd @mawaidiy-exiendingkibelarislaeve

g Plevhish Stéogs B I PRI el aRe 327 T fings 16
deFin@8 \tecer@il bbeRing322, WhithbpeipeslinEeiRbidet dfehe tubular sleeve
tubul ar. sl eeve 20 has a constant 5 dianeter, and the

pasiiemi2fg liethis eskodimast, dm tubiularsieaver2(hhas @ comstandr

.th h i nsi de di f .the. I |
ciaEtey; 980 Ui PheBen s 25teriput piatBy el kantsl iy e
inSilaRrRkarfétet aF Bley/ albular dMeeesEl. Thé szl TliRe bpeRingust dépends
bit larger than the catalyst to about three tines the -

t
upgindivetséze and shape of aplpdts! tq be usedielt roay hediom st et

8RR e 951 480 s Yl el 8 hgRakRY in
ortBs®y n@fimizet thedogpamumity for dgat.acent reactor tubes

12. In this view, it can be seen that the tubular

s| edvigdresdissh PR Vighphowiigg Raeraitycafribaiieading siagves 16
nSEELL 00 IR, o et 1ot e 2. AN lon ol Difive
sdeppthut e tabulanelesivet 12® drabithnygssiClemesa bhcular ctassl5

respective. tube 12. The outside dianmeter of t
SQIHRRATTAPE. PhegreistRrAtpTad P Weves) ol shepes camialso be
u%ﬂ? Lﬁgurtleoi% fd fn BARIGYd 'tc{}; ﬂe\trvrlﬁ JInBAFHRE | e}bki’r?%élﬁevéé‘%tiﬁ s
ang 8 I's large“enough to prevent the ['0ading
respeetive tlibe fi2orTHieblisite dibmetertof thédowpemirdiy-pidjecting

tbirsRsvErD ibaRaheiatpd edshii i Epctogubs Toand the
t - M H .
ﬂég?teg% %tlagd%[ <i9g<5 1 Ofoeﬂ@/@ﬁt thékp@adlrg%s By Nigsirohesling I‘ﬂ‘?rloggh

. ( wn as being spherical, but it cou
theepehingat4 oue tiad sgador ighedl?yst frequently has a

lindrical sh .or . |.e, I '
3 e el VBB o ghe R Rb R 8 1B Heind Beed
toll8adl estadysPhtbNBe voRgor fubbel 25 Naeahis Mbw, Tihercatgligstad (y stshdvn
is inserted through the QPenlng 22 in the flange 18.

ashpingaiphgrieale bpbit cavisl Besel Buious shapes bdtdystisgmrestly has
< BRSSP bl T ROFR SRk P b e
reatbritibe® 12 hmtil theaitdree 18ikstd dn the Lppardubbasheeatd.oilhen
cadeiva 36 i PRPUCS ReoaNaR? Bbownd ohd taadRRGe Pedub caly the
cASIyENOYAE in8eftBl By W or broom massage, but other methods may
also be used. The catalyst 30 falls through the loading sleeve 16 and into the
reactor tube 12, filling the reactor tube 12 from the bottom up. Eventually, the
catalyst 30 also fills the interior of the loading sleeve 16, as shown in this
view.

Once several of the loading sleeves 16 are filled to the top with catalyst
30, they are then completely removed from the reactor tube 12. The loading
sleeves 16 may have to be tapped in order to ensure that all of the catalyst 30
falls out of the sleeve 16 and remains in its respective reactor tube 12. Since

the volume inside the loading sleeve 16 is less than the volume of the
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30 Once several of the |oading sleeves 16 are filled

to the top with catalyst 30, they are then conpletely
wo 20m0edst rom t he reactor tube 12. The | oadi ngPCHUSEN€808445

16 may have to be tapped i order to ensure that al

of the catalyst 30 falls out of the sleeve 16 and
surewading portipe of thes rastontebe dacwben thi paing Seave 16tise

o R e 3 s B W kB 580 By

flll&héﬂ@(@@dd@ﬂ&@f téavtorube e, leRRfHo0d ghpbe olitage BB Frokhie
ding sleeve 16 is renoved, the catal st 30 that

tow@é therCatalyst 388de e treeithe tube aheel 180 @R whOMININtFIgUE; 7.

TS A s P ookt e oA g 08 B

bep§elebiedtitRehisveahe Hesirad otilya32 Wheh dive ®adindsiEBee is

relative inside dianmeters of the | oading sleeve and
remeyved dearn dhe frastoniape. be sel ected to achi eve the

0T o Y108 Eng € |NE ™ 6 s bR I o TR ah8 o RSITRNRR
arliEle daealpyedD haoeettled theaet te dutbge 3aNthd loadingt Seawd 16 is
30 has settled to formthe outage 32, the |oading

aggin inperied inte thegeaglsr Wh%@%r&se‘-‘rhqw iB Ela@reréaah&tlm@bf@e
ca]rgl stgﬁ éﬁé‘?/ﬁﬂtﬁ gbgb‘lrn s?eev-ghf#o:%%e[@ ln‘égﬁec‘}%‘ilefllxé( We\yﬁgto

|'eeve nserted

the fneambaytubet 12. triseearcEalGé wadingosledvs 16 nahemﬂy bt lveserted the
Ioadln sl eeve %P can onl be | nserted the dlstance

digienen el Hia Ay89852 BU? ke Prevented fyethernaialy S0
frérﬁ%e?ﬁbt ﬁggﬁéd%g)lg REr be| ng inserted any further. 15
te

ere are gradu narklngs 34 on the sleeve 16,
whi chheae @re lgeaduaise dnarkindet3dran the shbatch®8, whieh caie dhgrst

30 h b th t T
st iR e R B R fasuS Y Bt bet loRUEi 19 2o cafrephe
oﬁé@@quhé@nath\gsr(tﬁi bfé?‘ér%bﬂﬁé{rebﬁ') Bk oAl QufadPrabe skREe! 6,

graduated markings at various
Th\%ﬁ@lﬁlﬂégs amyskb@mhvamotra iypee Theighineh bessy plunelity af gracheted

ma kAR 8 heid e B Shilin PP 7y RRbR R HeitdlE the

diSiehgslof ee mrkingabbbe tied b@ﬁorﬁ&ffkhé‘gl‘éel/@ CIIGC at thel b&ttdmmost
hei ght above the "0" mark, for exanple. there may

maéﬂ%g macyupdléﬁte@mrghﬁ@f “@rend t@swihernﬂgﬁ@ws inglgate their
P02 BB HEL R0, AL e 848 oE AR pos
thathh‘Gn spee’ and ﬁdarRiﬁgs @bove anddietd thtget that say fadtof spec”,

outage ra secti ons above and bel ow t hat
OrQNG $&A ﬁ’é%%l the S%W@é’aay Re pRitRE N ggesror anptheRrefesed

ci, i ARhERRt b BMtaRESange, and sections above and below that
section may be marked in another color, such as red, to indicate that they are
outside of the specified outage range. Other similar indicators may be used
so that a person inserting the loading sleeve back into the reactor tube can
determine the dimension of the outage 32, or whether the outage 32 is within
a predetermined, specified range.

Thus, with a single tool, a worker may both install the catalyst and then
check the catalyst height to be sure the gap 32 above the catalyst is within a
desired range. If the gap 32 is too large, the worker may insert additional

catalyst and check again. If the gap 32 is too small, the worker may vacuum
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outsi de of the specified outage range. Qther simlar

i ndicators may be used so that a person inserting the
wo o@diossyssl eeve back into the reactor tube canPCT/US2004/008445

determ ne the di nension of $he outage 32, or whether

the outage 32 is within 30 a predeterm ned, specified
outzogee catalysi, ohieck agaii, raagideadomﬂtalyst aon&ededraBy ipodviding

' h | dth k h
bRt loadnE L libh YR Tptdinng SR tonan .S ag B abol, the
kabF‘UBe@ noflB&ve ﬁﬂcé@?ﬁﬁo Sé{)aﬁaf@to%ﬁaofogéekt‘érﬁl thasd %‘wo

t he worker nmay I nse additional catalyst d check
fuag@ons | f the gap 32 is too small, the worker may

P L e T

118, Opyy tﬁisr@nbb@h’fbrﬁhme'd%%ﬂlﬁ@@?ﬂﬁbu@rﬁ‘t@lqpééﬁ‘ld@%%r i ng

function in a single tool wor ker does not” have
taperwbhraymg\msmeﬂ@w dutametteroatsthe mp ped Bdargengliarhetse at e

otiiGiTRETop Shtale BT ERGRE plso dRied aBenid oM 4 Righer
eléﬁ?étﬁﬁi VST @utbhéd@é’%‘bﬂméﬂé’lebéﬁcﬁﬂ@d]aéé}ﬁ tHe 'énfdgaT@e in

is E}V\rl aV|n a smaller dianeter at t etop and
orger m giaw thepatalyst taq flow enorssasiyriowiatid the pestarfapesings

PG e fBR” s BRBbBACe (TR PR b T Colbfient in

thatljiggiead of havingendloealit? 8f gladudfoy stethd wibel tyehit®diment
cat al yst to flow npre easily toward the center o eni ng

hagp sigle wide band indicativgnsitianstof e lpading gesve ddmat M@hlch
61 g BTNy s 0REE, M BRNERD g 12

behaw the :mppgf mba sheéma@danm@m@t begepnsthenahs pefsdme
Ioadl sl eeve }16 at  whi t he outage 32 woul d be
MGREWIY 1ecolegs <Bawedhgethe wtag?e%mtppéawdmwr@@at@st

mﬁhc%’etali‘lﬁelﬂpﬁ’ﬂhetﬁéﬁoﬁEﬁﬁ%aé%@@ redah Lﬁf |ﬁ«ﬁ8&‘m |’J§Sg

erson ~meas e outage
b@&m edgepektanglegambvedhe upatatupstshesh ®0) thebeheakintmds tHaft

T Y T TR

pdrhI8A Ohﬂ‘lé(@% 1803k ?uo jebiteaRiveans uﬁﬁel‘ @bb%e%@b' thedf¥tson

sone catal yst shoul’'d be renoved only a 20 portion
krts:ﬂNSt thet bwendutagg 3@ iejvetitin Hma@wradrm)awm@eirranlbe sheet

32 h h
dosi GBI Rnoll S SR abi b e s B Retror L bBuhe "
slabiepnat uwm%ﬁ%um% tfe dohARgidDoroARIRLBIGY slebve

this embodi nent, the downwar dl y projecti n? t ubul ar

petiea¢d0 does not have a constant diameter. lnstead its upper portion is
tapered, like a funnel, having a larger diameter at the top and tapering to a
smaller diameter. Then, the rest of the tubular'portion 220 has a constant
diameter which is slightly larger than the smaller diameter of the tapered
portion. This loading sleeve 216 has a plurality of graduations 234, which
indicate the height of the graduation above the bottom of the tubular sleeve
216. With this device, the person will obtain an actual reading of the outage
dimension 32 rather than just an indication of whether it is in or out of a pre-
specified range.

Figures 11 and 12 show another alternative embodiment of a loading

sleeve 316 made in accordance with the present invention. This loading
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portion 220 does not have a constant di aneter.
I nstead, its upper portion is 25 tapered, like a
wo vessjoshavi ng a | arger dianmeter at the top apdI/uS2004/008445
tapering to a smaller dianeter. Then, the rest of the
tubul ar portion 220 has a constant dianmeter which is
slegveyBif y6 ldangeal to lihaen skelwe dBufIRigurds drbtaxcept thahéhe flange

odffRF AR RS a0 A icter, 35 Pt SRS PR RaRs € ppactacent

loBgingledfest s 8¢ A oRBRVENE hﬁn@@bbﬂ@n@%‘l@hﬁ‘ave a
tubul ar sl eeve 30 216. Wth this d the person

dlamerterdbataISrIa@e eraughl torersdiang cofmpidte cverlagef thi adjeseoh

repehohd BB A BPel DSBS, Dol

3@@%@@@&6%@&&@%% EM8u kHERAMAn sﬂé@@‘?\bﬂgover the
sl eeve 316 made in accordance with the present

adiasmapeningend22.| oadi ng WO 2004/ 085051

PCT/ 445 6 S| dentjcal fo th
o1 e RLES BREME Bneariingehiont o8 e kI Ted] BabiNG
slgordsd 16,34 WHiestha dﬂ)@f@@ﬁ'begllﬁfrﬁééﬁng g §IBaled o6 ik @ﬂ@%nd
ortlons 318 of adjacent “|oading sleeves 316 overl ap

Oféa@ reattaeand then jus %@rlqp@r&ubcsﬁguaﬁsowa\oé flanges i8tayer the

Prenls sous e B doaRs %4 i SRR A bar By e
slem3ﬂ@a@ﬁmemf@@:mmdammgwa:énal?»é@ch 8s Plxviseso all
yet small enough that the flanges 318 do not cover

th@rﬂ@ngaa Pdeeate cnsentorhe sgn‘ac? Pf theréopet t‘ébﬁ)ﬁhe@r@
316 THERERS sbph B Cat @ AR oA AR RS SRS In

Figie 4t, enepeticy ﬁm/edﬁedrhlase@aﬂttroa diffeterith@ter, with the flanges
ubseque of flanges 318 oqver the

I
Of%I/@I%i g%sofs WS @?ﬁh%@gﬁumb@r% EVES dovna 1 peRtact with the
I
Pt B Rol P And B faritfes G LEEhI SR P SREG iz dhen-
nurheeieldanges rﬁ&gaanstf@l ftmwet @ 118haf Usej ﬁfﬁset of rcMml linggeth the
t ub h 0. Fj 12 sh t I
st T sk LS o ML 355 el
O\I@MQ tb%ﬁévérﬁ%ﬁfst fen ébtﬂln@'d‘d‘v\ﬁf R p@élﬂ&ﬁs oMt ubpEr tube

8 of a first set of rows (say the odd-nunbered

hedwaen ithe toadingcsleavesh (b thegmpairangdyeestse e dost

t rows (say the even-

mgg%es?vgét inmgre\?ch&ma%fg% &HégISIIyanges 318 of the first

set 1pfs wr@wred thabﬂiéﬂdahﬁ] 66 AR0BBEMate & AHBRI Abtaidl,
the arrangenent of Fi ure 12, the flanges 318 20

sushiedy ABStRIapliG vather Hw a spismatetialisush asdvalyethyiene, in order
toRfteldhAnE mRtelifraRREradiHl%ind contaminating the reactor tube 12.

While a metal may be used, hard plastic is preferred. It is also preferred that
the flange portion 18 and tubular portion 20 be permanently connected
together to function as a single piece, so the tubular portion 20 cannot
become detached during use and fall down into the reactor tube 12. This may
be accomplished by fabricating or molding the flange 18 and tubular portion
20 together so they are a single piece, by gluing or welding them together to
form a single piece, or by other known means. Injection molding a single
piece, including the flange 18 and tubular portion 20, is preferred. In the case

of welding or gluing, it would be desirable to inspect and test the assembly to
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sheet 10 between the | oading sleeves. Wth these
arrangenents, the dust may be swept off or vacuuned

wo@bdo4weiogi readily. It is preferred that the | ondi/ng2004/008445
sl eeves 16 be nmade of a hard material, such as ABS

plastic, rather than a soft naterial such as
enssre/ ek e Alange h8 @anddubulaspeiiopr2dweititremaén tagedinéral Other

' i nat | h . be 12
sl AR A R R A GG TR S0 gy e
usktl. | 1§ nedsalterhafiesly 8d ddarhible! tBisk! ABRIR Yoriien28 Suignd

t ubul ar Bort ion 20 be permanently connected together
thiegds dhat thrpdiataths flajige heast 8, with severalusubkitiops of then

Y hed .durin se and fall down
tu%ﬁ?gsgﬁghéggggggﬁFgggg%fﬁe*m?QN%§§R%§KE%h%kconplished
by fiatheitabtlian@oftfond 6 ApiddacofithafdRdhShHien LaFHlIfnto the
portion 20 together so they are a single piece, by

reagtar iwpeot2.\@ddi isgnatiestizesigeiaide stesting op ihe reacigr, dhe

. Ry Ldi

pofciE oy oo K IR PFB Bt o Tt PR TR B s

thrpaghitioe tRk: 12 sspthef rete®H doksd robfineass préferiye bAbMErRAps
it would be desirable to inspect and test the

| ui ng, k ) [
ev @&@H%ﬁyenﬂy demegny theduba. Phiswsdd be/ \wup undesivalaande
t ; ] nd tubular portion 20 will remain
Shﬁ)ggeqii]g\??lﬁlaamég)é%ure attachment arrangenents, such
as pVite fogming eactetubeg!6 amy siigle phee dtgrREmanentR¥ecuring
sirable tg use a tubular portion 20

th%lt ernativel y_ be ?eh _ |
P PRFIORGES and fubularrition 28 tegrther sirheas by avelding or
e A Y SR P aRn S sl e BRYHIG JtfbyREpBHions
20theing eft ipdheireactaOtubesa Yiteden nlaked ehd pladluats mord disficult
20 falls into the reactor_tube 12, and it is not
to §e 7 Kskpird Bie ot iongs godHaTeeamtian 20 fe Separate

i tH n I : e
P R o aiAg Hhe B Sl O of
pefrRlingeae dange eortivst 18 tmbee vead pitbperibys length pebiiaps 10

Vi r L i.ng the tube. Thjs would be very .
poﬁ}%’g’gsﬁmﬁgﬁo&aaﬁ%@?30'%’5”8\‘7’8@&@'&?9‘ PUGESSi bl e. Wi | e

f or PanfcLtanhif thibBadde periidnsigEEUBLRE DoPliorP20 2RO RBE | Y

securing the flange portion 18 and tubul ar portion 20

petrpgee Mt saqirad feoaijendd| raay e desiraln ds mark eachdlamge
' j - al j s obl of ul.ar

ool 2l SR AT AR r R B E b g o
eaelh peecesikemd duet gitiosl wotls arger i aliéif totidlh ensdresthar all the

Keegi %nt hte f{gan e portion 18 and tubul ar portion 20
flange a% ghtebular BREONG 20 AkacsauBieHdge Wit Mene Iedt inrie
red¥tGAUBES 123STIRY tUbRsSTeMh8y 3 9 marked to indicate that they have
been tested and inspected.

It will be obvious to those skilled in the art that modifications may be

made to the embodiments described above without departing from the scope
of the present invention.
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permtting one flange portion 18 to be used with
various |l ength tubular portions 20, making it

wa@dapwsise for various desired outages. 20 ParpCT/UBZNI/08445
if the flange portion 18 amtd tubul ar portion 20 are

. permanent|y secured together, it nmay be desirable
Vpg&f*ﬁ??jagﬂﬁ 1$1 ange portion 18 and tubul ar portion 20
with a unique bar code or other mark and | og each

piece in and out of the work area in order to help
ensurle t h#t devite fordoadihgmgeenialandctonuewith @btdlpdtand for

C oun for, with none left in the 25 reactor
cfitedh8 135 RSIGRY L eCaralbutalndie Kadieir kbt Asr Janm g o
cohristrizey have been tested and inspected. It will be
obvious to those skilled in the art that nodifications

may be mﬂmaperu‘lbegepbdnhnrrmﬂrmgjmopehmg above
fromthe scope of the present

t hout d L
:anegtjl oneqb\é}" 8@?@85’9§PW@?F@§2@@HWG@WWBGWM s
whiepéiRBHe itSp |slad16\n€8\fb §§|df pér‘?l%ﬂé@%oﬂ q%mh%ﬁ' ﬁgiLtlh% ) or

tube with catal'yst and for = chec
oagnaw@tsaw wbulartSl&eveqmtlm anaihﬁh@"fetr%alb Q@b‘hlagsleéve portlon

GRS s R Serc st fsPe ot havi ng a t op

and a bot bﬂl@ast&ﬁ@h%rﬁmb'b% éé?(ﬂ)t%ﬁ;l%l@é@ﬂoﬁﬁn%'a@xal%ht

pper flange portion, opens

a%vfatheuwm oilse@l\ﬂgbpbarsle@ne m)mnbr\zmer ein said tubul ar

sl eeve portion 10 projects downwardly from said upper
flange portion; and at | east one marking on said

t ubuRar sAekgcepfl ldRih@h cRehfidl 'Péactéfb&%% ésh%cﬁ@& 5P Baim
F t ubul ar sl eeve portion. 2. evi ce
%féfg ‘H'g‘ea CORWHisHY a phuelity of Umlaa%i maz:kmgﬁi at vardia ieights

oqu§ f conprising a plurality of graduated
rra?[?ltrlfgg%atn%@plglgus hei ghts on said tubul ar nenber.

3. A device for loading a chenical reactor tube as

reC| ed | | a r? il and further conprising a w de
band mar ki ﬁ% 6% 194 Q?dmﬂo@%?m@*rfﬁad@dubﬁ@wamt@@lraclanm

1raqﬂgﬁ,r@,fe a8 VI ce for
|'oading a cﬁi ngﬁl‘ reac {”g'bklﬂg§h Sééfﬂ ﬁ@d’ INEMbER
mdncamnglamangemé desme@befagefdss@néuongem ng is smaller
than the dianeter of said
4, A device for loading a chemical reactor tube as recited in claim
1, wherein the diameter of said opening is smaller than the diameter of said

tubular sleeve portion.

5. A device for loading a chemical reactor tube as recited in claim
1, wherein said opening is tapered, having a smaller diameter at the top than
at the bottom.

6. A method for loading a chemical reactor tube with catalyst,
comprising the steps of:
inserting a loading sleeve into an open top of the reactor tube;
then
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tubul ar sl eeve portion. 25 5. A device for loading a
chem cal reactor tube as recited in claim 1, wherein

W@ 200d/08306Ni ng i s tapered, having a small er di aP€T/862084/008445
the top than at the bottom 30 6. A nethod for

| oadi ng a,chenical reactor tube with catalyst,
conpri si nSERENG £aladysbihrougly saidi inading Istemvierigtoss aie veactor

tﬂ,gg'@?@rg open top of the reactor tube; then WO
2004/ 085051 PCT/ US2004/ 008445 9 inserting catal yst

t hrough saemolingdthadpaaligeyieci@fidonstickeberf t@e; theRe;
then renovi nqg%t he | oadi ng sl eeve fromthe reactor
tube; theff-liFsering e lpaging eaviedaionigespaeion tubs until flae

m [ ot : | sl eeve contacts the

IC{:at a ggte?éllaaﬁa*at?%&lé{rlher&é}g%ly%gggagjg%‘gi ng on the | oading

sl eeve whiedding avnaiidngeomtrevieadingesié@ACHAIChtSRRIMNE@Bove

t he | aglg | eeye has been re-inserted in order to

”l?e'ie@Pﬁ%f g %H@Pﬁ@%et'?@'@glﬁ@géeé@é\l@elnﬂéﬂaa@m@mon'dsr to
R M m .react or

AN PHEFRrIRS URER RS e calg Thlfibup A< range

reactor tubes projecting downwardly fromsaid upper
tube7sheeé; angil urality of |oading sleeves inserted

i nt of 1 espBNETUCRURBEIGF. Comprsi@s, each of said

| oadi ng sgﬁ%b%@h[bg%e@g an upper flange portion and

a downwardly projecting tubular sleeve portion
suspendeda flwmiyafdeagpetubet Iprojgetimp dbivaward éiogh Baid

| acent , upper flange portions overlap each other. 8.
u&&%ﬁg @Qﬁgﬁeactor as recited in claim7, wherein said

upper  20afdl@Bg§ dT964diNgSIcRVES }r%%rtégfiﬁﬂo%ﬁgééftxletr%a tor
conpl etel y cover the portion of sai uppe ube “sheet
tupesweach @K%ald loading slceves inshctiog ahulpeer flangd\pohiem aal a

apfifialy Bioib i GPuldl cfeeils Borion rtaiss i GosLsEper
flamdehp@tibh | Whe 8519 BBjRENHRRRST fladdelJdraR Mr%}goé&h ofher.

resting on the upper tube shee nd a seco group o
upper
8. A chemical reactor as recited in claim 7, wherein said upper

flange portions overlap sufficiently to completely cover the portion of said
upper tube sheet between their respective reactor tubes.

9. A chemical reactor as recited in claim 8, wherein said upper
flange portions are arranged in alternating groups, with a first group of upper
flange portions resting on the upper tube sheet and a second group of upper

flange portions resting on the first group of upper flange portions.

10. A chemical reactor as recited in claim 8, wherein said tubular
sleeve portions include markings on their outer surfaces that can be used to
measure the outage after the loading sleeves are removed from their
respective reactor tubes and then reinserted into their respective reactor
tubes.
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flange portions resting on the first group of upper
flange portions. 10. A chem cal reactor as recited in

W@ b@uw0s®51 wherei n sai d tubul ar sl eeve porti onBCT/nstood@s44s
mar ki ngs on their outer sunfaces that can be used to

30 sure the oytage after the |oading sleeves are
r ermnagd f FORFYIRR h!?ra“%@@'ﬁ&ﬁ ¢hesnicabieactor tulbeas aeitedhinmclaim

I Q) t i i f eactor tubes. WO
O PEDRE Bl baf BRRIEL LY GT SRR R naelifed or
Pesadhegtasedieat tagetheact or tube as recited in claim

1, wherein the upper flange portion and tubul ar sl eeve
portion are permanently secured together. 5 12. A

deviag. | on hee 4 18815 G EATBLON, 1 bec 5 heall e

11 uwbieegin $hesppepitangeoportioe ahdtomdassicede ?'glrftﬁitnﬁ%r’gifggrﬁed as

3 evi ce for |loading a chem cal reac
a#irgléggeqen claim 10 11, wherein the upper flange
portion and tubul ar sleeve portion are permanently
secured together by adhesive. 14. A device for |oading
a ché®i cal daves for leadiey asheeatcaledadtor flbai 48 rebed in claim

LA the flan ortiaon and tubul ar sleeve
"5oFb i MBSt erioaratiod Sd hudl Soen hesionyare
peehshartly seourdd #R¢tss HyhdHRal ng a chemi cal reactor

tube as recited in clarm 1, wherein said upper flange
portion has a top surface and an outer edge, said top

f bgi 1 d, f hi gh | evation at the
out el -edds 1Y1% OBPANNGT CoPeVRA reArtaiUbe @R estedin Ciaim

1tpeinéredn thkbuppbrdryiye e dridn éﬁ@%ﬂﬂ%&lé &%Enra‘jé“’t or

tube as recited in claim 5, erein said upper fl ange
PeBIaNeHHY $esUEed iogetharfaorelding. an out er edge, said top
surface being tapered froma higher elevation at the
outer edge to a 25 |lower elevation adjacent said

openldg. A device for loading a chemical reactor tube as recited in claim
1, wherein said upper flange portion has a top surface and an outer edge,
said top surface being tapered from a higher elevation at the outer edge to a-
lower elevation adjacent said opening.

18. A device for loading a chemical reactor tube as recited in claim
5, wherein said upper flange portion has a top surface and an outer edge,
said top surface being tapered from a higher elevation at the outer edge to a

lower elevation adjacent said opening.



