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WD 2004/ 085051 PCT/ US2004/ 008445 1 Tool For Loading

React or Tubes Background of the invention: The
wOReEAIBEesi nvent i on rel ates to chem cal react or CTATYY04/008445

in particular, to 5 a devigesfor |oading the tubes of

chem cal reactors with catalyst. In the past, nany

di fferent typesTopl HBevl-oadingaReattrTuhesd to assist in

| oadi ng catal yst into reactor .tubes. For exanpl e,

various sl eeves, tenplates, and vibrating machi nes

Bﬁékgr&ﬁﬁi‘oﬁﬁéhn@ﬂld‘rﬁt alyst typically is in a pellet
form and may have various shapes and sizes. Then, once

t he The @rwntmaeeniaon belates toahamical reartoks,iand, is pattisylar, to

i,nt o tube,t re t he dIS ance, fr he top

2B 3oL Bty BER B i (SRR RlBh (e
out agethet s$%an%ﬁ‘¥éi‘@ﬁt P& oPPAACPhaRbE&E ubed Y BESIBL in
t he desuedran the outage is too |large,

loaditliot ¢adalyst inde aaqr&mr tube$ okdeexample; Mariols sigeves, templates,

AT Tt Ao o gy e G B TPl P Bl

fob@rarf nhbmévé%no@e%hbb@s antiageed, sTHERSHEedhasatdlyst has
Sunmary Of the invention: The present invention

begrolpaded, a sticlads ingeded dve epeh iz i Mgagutealhpglistanae drom

A6 T e PeByet Sy RE TS iSRG A8 (1 dBGR. &

whéthet that spadedricusyePisaiigti ngddeivétaingey If thenaiithge is too
flange_into the reactor tube. Since the tube portion

lagge, tﬂﬁ@tl%@él caphst ielpaded é‘é‘déh@, Patagsy isdpemtred agaih i Hee
5581610 41, et E5ahBOLLGp LT i ot e

en renove Feacto

toberitles tubeg amdothe quidgis rataslredtagairaf the reactor
tube. 25 In a preferred enbodi nent of the present
|nvent|on the | oadi ng sl eeve al so has sone type of

used for checking the outage.
terﬂgﬂm Okpﬂeeeve has been renmoved fromthe
r eachme pte;smi uammlmh @m\dd@aeymdihgstmeﬂoei@admgocatalﬂyst
eact or, t he eve
infe 8 Sodttat Hi, 1 10a0 Y A8 Ve FfS olboRRefan RiEh fs on
thelupgpes il she&t 4T4RE readtdl) aRd a tube projecting downwardly from
the flange into the reactor tube. Since the tube portion of the loading slesve
has a smaller diameter than the reacior tube, when the loading sleeve is filled

-with catalyst and is then removed from the reactor tube, it leaves a gap or

outage at the top of the reactor tube.

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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30 portion of the |oading sleeve projecting upwardly,
out of the reactor tube. By checking the markings on

w0 24/Bk04d on of the |oading sleeve projecting miuefos/008445
the reactor tube, a personxan.see whether the tube
-has been | oaded to a height that is within the

despkBdn SPseidr e bhdRaimditicf tied 'Bfﬁ's@ﬂt pivehtionrthediahges af
separate testing.tool. WO 2004/ 085051

theRGadibg2teenaB0BaY e made soe enaugh HadthewoustiarieaehetsY-
i AR SR HESEA s R GRUBRH Bheel e g geoves.

each other. This hel ps prevent dust and fines from
col l ecting between the |oading sleeves. 5 Brief
Bribé Besicpiption of thehnBrawkgsags: Figure 1 is a broken-away

; oakidre YU A pohae ctBE HeuP R Qe il ubheriRHOT B o
chdfiRal Fefbidr ) Whith, IbBGinP%?é‘é\@é oF Whe presEhtinventon nseredpinto

view of a portion of the reactor of Figure 2; 10
theriegotor t@bes; an enl arged top view of one of the reactor

tubges of -Eigure 1. iqure 4 4 OR:Vi-2W. t hr ough
an SI9UEF AdPi Pe‘%%‘%&'f:ﬁ%ﬁﬁ%} ofaﬁeﬁ%agﬁhgf’glg\éfﬁgf Fi gur e
5 i pigaré N6 B dilakjeeop e btionabbthestabierighévaifeigure 1;
intothe reactor tube through the |oadin g_l eeve of

Fi ghigaira 4 is 5 secjionevigy thyogdl iaa@“@rr@iv\f@fem%% ! ohg

st eey, . Figure 4; Figure 7 is a side view of the
qudggd.?lﬁa\?%,l eeve of Figure 5; Figure 8 is a side view of

anoFhire &l it & selidrvaticovibedhowing cdtalyst baitigigaded ndw the
Figure 9 is an enl arged view %f t he upper portion of
feﬁq{i@' mbﬁdhwg@l t@@\)@ad@@ Swvﬁloéuﬂgyr@ﬁr Fi gur e. 10 i s a t op
vi ey 0f - BNE J SA4\ly Bf #-MBad®hg @Ié&#@%fﬂii?u@ gure 11 is
a top view of a reactor using another alternative
enbBitjureMiscf sidelvied ohthesbeading;sleave: of Figure 5;
Figure 8 is a side view of another alternative embodiment of a joading
sleeve;
Figure 9 is an enlarged view of the upper portion of the loading sleeve
of Figure 8;
Figure 10 is a fop view of the loading sleeve of Figure 8;
Figure 11 is a top view of a reactor using another alternative
embodiment of a loading sleeve; and
Figure 12 is a fop 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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Figure 12 is a top view of a reactor using the sane
| oadi ng sleeve as 25 Figure 11 but with the | oading

W@h@qmg@?grranged [ n a di ffer_ent way. Descri ppéPiisaifos/008445
the Preferred Enbodi nents: figure 1 is a section view

t hrough a portion of a chem cal reactor. The reactor

rebRGHER U YOS 6hesb ), sheled ddinanrtipekivmling tubtiarsetve
(not shovan, 30 which is parallel to the upper

tub
pastior20 1ehich axtends INtg ftefesnsetve FeacipicubeA 2 e fiange 18 -

oA il b3 N gbBE 35 B st B A0 ub 4P Sceve
pdieNR209%n fifls ehitsitihent, the WRIAres/el20 hakm ddristanti ew,

loading sleeves 16 have been inserted into the reactor
diametes, and thecapeniog 22hkay asansignidiseiaier thet issgnalirrdham the

. r £l ' i ; '

BB E b BRSSP PO aRTR g 22 fengpas

uptinctha sthenan@sRAye of catilistth boligkar lighaeve framijidterbilo,
whi ch extends into its respective reactor tube 12. The

larges hpn the calalyshisakouwldhecdimepie digmeter Qiithe sakaivsisin

orpft © il ostiark iy g Ve 50 has' & const ant
5 diFigBiee? is atsh Viewr siening@ Pardinsofthedoading tslativessiter

that 1s snmaller than the insid i amet e

| 3 d . of th
ingerir io g pleradtyef, adinesrdirorctar tUPgE 1@péﬁit!ﬁ§°\2@\}\'d§ Gande
i |
e fiot 18, ey LRI ] et Y hald p dicliRf trose, T
sdctiors! shapeswhich Qi gefiresd. diowdesrc ather phiapes couldralss beo

m nimze the o tunity f bri dgi 10 Fi
uspd GOWECA/HD ARSUSS FA VIBW afprsrohthe 19lag S eyPsdpas f
! . o ; . _
el fgh 35600, ieonaRisaskiny Ginadbantyascieing
tubulaukleeve 120ds esnalDepoug H lodiigesily Bt thereadiorivhe 42, and the

TRePD ST ap eyeliohS utdind BESTP Lo G throush
thgrgp@hg-@m4 Mo Yhe e dioPnBeof. t he | oadi ng sl eeves 16 in
Its 15 respective tube 12. The outside diameter of the

dowrfvigeiel § ipn spberrialig viewishwuingdhe éading sleevenigi being used
ofPaAEab Pb B BLARL LR 1 IARGA, it 990 S
asheiny eph6ritalopuf itlcbikidd b wariglus shapes. Catalyst frequently has
a cylindrical shape, for example. The loading sleeve 16 is inserted into the
reactor tube 12 until the flange 18 rests on the upper tube sheet 10. Then
catalyst 30 is inserted through the opening 22 in the flange 18. Typically the
catalyst 30 is inserted by hand 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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the opening 14 into the reactor tube 12. Figure 5is a
schemati c view showi ng the | oading sl eeve 16 bei ng

Wd‘ﬁ(ﬁgmssgﬂ to load catalyst into the reactor tuRerdcood/bbs4ds
I's view, the catalyst 304s shown as being

spherical, but it could be of various shapes. Catal yst

suhfo@ﬁamgtpiortua%f e @dctardubs ab, whahthe fdatin@(ﬂéé{@ 16T@e
| oadi ng sleeve 16 is inserted into the -reactor

remeved: he aatrlyst 3hhthat vaisriadhe |Qﬂdlﬁ9n%|e§ﬁ)é? fﬁlﬁb‘éO\gﬂ%”éfd'V to

3 o 2R USSR 8

top Bﬁﬁfet catal¥t Hns ity topr sfahe MERssieRt 10y hs ghbem indligeresy.
al so be used. The catalyst 30 falls through the

Thanr@«tatwg inside diametesp of ihe l@aﬂwa sleaygaanst theulgachor tube may

bersii B 0 g8 ERE heLebE phiage AU T R EfiRd Reeve

reRloveO FronP il RGictdraape. 16, as shown in this view 30
Once several of the | oadi n% sl eeves 16 are filled to

t he Afigp the tanding slepye 163ms e@yrem@ledrfé@mdbﬂﬁe@@t@r fpbe

oIS A SC BB S0 1 o 28, LR SR 7

agein inserted irtb)tsé rédktof ﬁlbles'lz;)lats dhiowinhin Fag@eva Iﬁlsetnﬂe the
remains in its respective reactor tube 12. Since

cafa@lysindd preyeas thﬁéoadiaa siRgve ey being in§ewt%@ §"tﬂp%wawn@t0
(S el 2 OREO 05D SER RO AP e e

distanct obthel mduge Bﬁ a’swhrohrpnnetdt istgreverded |byshe J@talpsit30

E in the I adl?&tsl eeve 12 falls downwardly to fill
fram, el"é’r'@%‘? P§feact or tube 12, |eaving a gap or

out a98re'2rd bRIBULREY rifRingS 3 Rl 16 Qvkighn e P

of thetu seet 10, as“shown 1n Figure 7
used Itat:hetenrmlms ithethrae toataiysifSOt Hrees H:e:mdioaged te éh% caﬁact

ot TRt T BN G515 A ReCor B g 1o
Trfer REHIMES FRHO6 ks hhéEr Thée mgﬁﬂbf‘egpﬁﬂrﬁﬁy of dfadiased

been renoved fromthe reactor tube " and the catalyst
malingsstyverious heights,asshoven ulfigyee Bawhichénay indieaje the

d@'ﬁﬁ&%gf e haridd aﬁé‘?% bhe BSEh & tﬁenéf8e¥{gef ERHLhottdRRost

marking may indicate a height of “0” and the other markings indicate their

height above the “0” mark, for example. Or there may be a group of markings
that say “In spec” and markings above and below those that say “out of spec’,
or one section of the sleeve may be marked in green or another preferred
color, indicating the correct outage range, and sections above and below that
section may be marked in another color, such as red, {o 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 inio 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 fo 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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catal yst 30 prevents the | oadi ng sl eeve from bei ng
inserted all the way into the reactor tube 12.

the | oading sleeve 16 can only be inge§i/Rsho4/008445

W({)Eﬁt‘ gﬁ. ance of the outages 32, at which point it Is

prevent ed by t he cat al yst 30 from being inserted any

0@%@5‘%&?@ gy@ t'hen S%aflf@f #e{qg??ngq}lengﬁ?ﬁgip g

bathéhe Mmilt}gfurmﬁoh mdtiherméamxﬂmg ftmnttohem@mngbttool the

G4 S5 BHE0 TS B e Rl s W e P o

fuy,@ﬁ(?(ﬁ)éjs types There may be a plurality of graduated
Ings at various heights, as shown in Figure 7,

whi clfiguses 4 add Sashow ha &t@rruhtweaawniwduhenhef mbodding sleeve
%ovethe ottom.of the sle the bottompst

16 this Srapotiamioths baring fe2 Hiiough the UopRaartRTs
tapgi;éﬂ RAGi g@"s%ﬂ@r GiBRidter 5@28% %H&‘éQaFg'é? dlzgnef@rdﬂhe

xanp here may a group of" markings th
batton.” Theépp chrfawI ofrtirekilanpe isledsediahed tiepemng h‘r@maathmer
ection,.of t

t. .
iR BT Rt ouieh Sas to B et seVS e R Rtel e Bognyl T2, in
oﬂdﬁthééﬁdvﬁ‘ thd Eﬁaﬁz@f P AW PG RIS Ttﬂr?ardalﬂg o%ﬁfér'cﬁié%l tqwer

above and below'that section mar ked i n ano
dwiigoloadinge W has emdabdiment aldgo diffess u‘mm therfﬁyt amdodinentiide

f.i ed
3, fistfed BE Palip S St of 8RR hY A 1S ek ks emppdiment
hasPadirge wldwgn@mafcatmg%dmﬁs&ﬁqﬁ@ fodldl sl@@ﬂe 116 at which
determ ne the di nensi on of the outa whet her

theritage dgavaid bs withinithe dgsired Wée?@hﬁl &r@me bapddiddiiad
| h
o iR uPBHE ol tfieR 10 AR Sl b RIS nETherSa)
mbesgitg the Adagy kﬁoWG&hQiﬂﬂheiiﬂl’t@ngE id foe larjeadiyd mdre catalyst
within a desired range. gap 32 jr I
shaidd e addedndl thepaspen gaa.seesa%ﬁn’ﬂr@a!mcyi% aiuaw%di@

o Briober 9004 PRRLST BetPReb B ikl a0 el R thet

' theaimdagsﬁz iz toecémaleamd seme catalysiahaligdte esmoeedietl onBya

oo PR e s Roh T R el ST B
kiRt the Y08 RR RUGHIRohs dbSfedPidciad Rgkhese two

Figures 8-10 show a second alternative embodiment of a loading
sleeve 216. In this embodiment, the downwardly projecting tubular sleeve
portion 220 does not have a constant diameter. Instead, 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 tubu]ar'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 ouf 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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functions. 5 Figures 4 and 6 show an alternative
enbodi nent of a |oading sleeve 116. In this

Wsmwsg@pt, t he _openi ng 122 thr_ough t he upper pbiraRIR4/008445
I'S apered, having a snmallgr dianeter at the top and

a larger dianmeter at the bottom The top surface of

sle8fe BHB8NERIdSical t8Ghdisfesa 16 aPSpURS 1-Bo8xcept tigddhe flange
el evation at its outer edge to a | ower el evation

peidipaddt hasha largentiageter soithatibedlagge postiens 3148 ohadjacent
tal yst t il d th i

0B RiSr o 1 SVarliR Sefih Blneke TR T DS Horfiai 51 BRVY Ao

dibiietbr §iEP adaRRNENbilgh td\@hsurk 2SddasleRf olendp ¢ the a_djacetnt

plurality of graduations on the tube, this enbodi ien
flangesa soitivall rone aidthaupgper fuhiecshieatid Oguadween fide bfadingesieeves

di I 116 Whi l.d b
318 e fnd: augyPLamRl epRu6h inailfe SRDSAEa L A ot FolSr e
adiabant dpeingPgr2 t ube sheet 10 and cannot be seen, then
t'he Eerson measuri ng the outage knows that the outage

32 i kg 11 shgwsone anairgeraeal gidhesss latgs-fabged liwsting | f

sibate g Saha e B n R T e g s slesies el cptsend
oftthentehstok BAYIhéM Alst olERaEReRgéént WOSF ﬁl‘gjels,SWer the
sone catal yst should be renoved. |f onlge;@ﬁ% Eoré%eon

previausgopgridmilautopihejssetes emaisht Hshoujsk

oRfued 5o 858 e 745 0B hAGaE A b
vl emaLS et rome ol o tppe et |

d
sl eeligurg o2 shewsibe saa&%mg—ﬂﬁ@md agingst apyes? Horas éi .
PR e HPRALDILIA ek B LSRR R e e
ot afiest sBtof v (saythé edddivmissred roWkpdown i coesdctafitht the

t ubul ar portion 0 has a const ant i anet er, whij.ch is
et be $Rst 48 And Rl NaReSs HER SeFOM sThAdPwa (sangie even-
I
o BB o A9 TSR O B SRR MR, 1 ot
amanggrent oft Figur htiaad ithe agbogemehtobloigtien 2 thetlanges 318

olaiTaP By sl ol Rettti o o PREEED chdRe el ins:

siiEet Mt hetivebRaRe lidtding BlceRes Caitiriheeé an@bBaients, the dust
or out of a pre- specified range.

may be swept off or vacuumed off very readily.

It is preferred that the loading sleeves 18 be made of a hard material,
such as ABS plastic, rather than a soft material such as polyethylene, in order
to prevent the material from abrading and contaminating the reactor tube 12.
While a metal may be used, hard plastic is preferred. 1t 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 info the reactor tube 12, This may
be accomplished by fabricating or molding the flange 18 and fubular 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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Figures 11 and 12 show anot her alternative enbodi nent
of a loading sleeve 316 nade in accordance with the

W fBpsi Nvention. This | oadi ng WO 2004/ 085053¢yy 2004,008445
@%@ﬁ %528%)4/ 008445 6 sleeve; 316 is identical tot

sl eeve 16 of Figures 1-3, except that the flange
ensard {ei tiid lahgs 18 dndrttiBilaf] Pam%hezo wiliGehl2d 1d %&héﬂ aOfr

portions 318 of adjacent oadi ng sl eeves 3 overl ap
sesyenaliachsrentaicangemerds petah ampinging ofem@tlag, mayraisce be

usple ' 1s it BfiRaliil B3 de3nghR o eR, SRR O B MY e
threbds thaiOhksidvpes itd Barl erwmlmvgévera%vbmﬂ%e%?%
and yet smal| enough that the 'flanges 318 do not cover

tulpar p@alpaé’&belageﬁed de nazte thertwo pertd toggibes one

10T P Rk PolBREE o s RE uufiind fon 203t ue the

reddtor aibeOT®, Aierit islfbtobaliRel prRAes %Ear@ﬁtg ugriﬁé‘ rdaét%r the

overl aps subsequent rows of flanges over
poficaingy snelbaed duse ther Catalyﬁmggﬁ@lr,eseaimtmg ﬂ@lﬂow of gas

B0 0 P25 WAL o8 1 Pl Bt 6l fovs

evén geﬁhaneﬁﬂy dathaglrey thkasse.t Thisheodly Qﬂ‘ndb@ﬁabl@%?fd
quheet 10. Fi %#[e 12 shows the sane [arge-flanged
Sh‘P@Q %@V@ﬂ@@\ﬁé@3§ as in 15 Figure 11, except they

{1 a S BRPRORFLAOT IR 6 Bt o A8 ik G nertldntntilSeputino
the tavede powdion 1$and tutnnar partitn £b Qog&th@ﬁéudlﬂ@@ by hesdingGr

nd the_flanges of ,a second set of rows (say the even-
ad %%%F%BO%%&*)H%Q{%@&%W plpviatedhe exotdam offtubdlar pprtigns

20%%ﬁn93feﬁr iARe réébtepf@etsur éit?ééc?ﬁ%ﬁ@?l angltod: %ﬁ%@ﬁﬁﬂ&ﬂt

he "arrangenent of
fo sivm | erpmgrﬂ'le\ﬂamgedlmtorf ﬁ&mnsl gubuiangordion20 o eﬁparate
ositiqns on t per, .tu sheet 10 _between t
pi Saé‘ﬁﬁﬁﬂﬁﬁéiaee GeTAling e BIAtkRISSASRISO SR A ef
pelffBitirREosMahgd hbrikin wwwage@ﬁmh%hbué Z@?Qﬁh%ubwér I's

preferred that the |oading sleeves 16

pottigng 2 eaking it ad@ptﬂbiaﬁow@sops dlesired outagesr than a

SO e R P e S AP BBl Sn R bl
pefnhenerdiycsevuréd byeter, it may be desirable to mark each flange
portion 18 and tubular portion 20 with a unigque bar code or other mark and log
each piece in and out of the work area in order to help ensure that all the
flanges 18 and tubular portions 20 are accounted for, with none left in the
reactor tubes 12. The tubes 16 may also be marked to indicate that they have
been tested and inspected.

It will be obvious' 1o those skilled in the art that mod iﬁca"nions may be

made to the embodiments described above without departing from the scope

of the present invention.



Wiile a netal may be used, hard plastic is preferred.
It is also preferred that the flange portion 18 and
tubul ar portion 20 be permanently connected together
to function as a single piece, so the tubular portion
20 cannot becone detached during use and fall down

o bnto the reactor tube 12. is may 30 be acconplished
by fabricating or nolding the flange 18 and tubul ar
portion 20 together so they are a single piece, by
gluing or welding themtogether to forma single

LWs6e, or by other known neans. |njection nolding a

single piece, including the flange 18 and tubul ar

1. PRrdcvese Fit: lo'a&ir% £CReneeh! reRctoheuls@sdth edtalyst dnddoer
gluing, it would be desirable to inspect and test the

chakéegtho/htighV\of 200 4408 MitlHaTheS2acet daiBtdfier baekmsgr e
that the flange 18 and tubular portion 20 will remain

whengttehehemicahegactarinbeds amne ge aumheyafaseeior Sules
as pinning or riveting, may al so be sed. It may

extgnd@enigom an ypper by shast &0 ﬁjon@é t3o% tAtaFOBFISIN 20
with threads that, thread.intg the.flange h 18
W h sever B Uegbfiangs RoTipN fos reSiing BRapp g e Sipsptube

shedfRaBEEr MRaEE L 30F Loy d bpedeediitier shdd¥finine on
ope,%ﬁng%é 'sisﬁbgtah{ﬁ%llgfrtﬁﬁ%gt‘?fctédi b& %ﬁitaﬁfédfoirtreée?gﬁfé whole

reafi zed prior tarting up the reactor, th

catBRfst paRidIBYtHR lake BRGHeds® rbbietheaiopl ofsthetigget helbe sheet when
restricting the flow of gas through the tube 12, so

‘thetfiengeeBaesting oastopatf thamppeo i speet] y, and per haps 10
even permanent!|y damagi ng the tube. This would be very
undesi rabl e ardibubtrodeerbpordics Baingfa iapsaibr SOMRL e

WheERDrhalpD (e ipHIRSG FOAUIDRT JBTERAOFLBU 6 TBALT SRede

ot ERATH S SRS S B e oS GE t ek o ubuter

steBE boARLgRids AFhlwplik s 260 LBRFL RhpppRRtid®s '
Keepi ng the flgapgRiRehé bakidddahifeiedbilsald RGUANIcAR

as separate pieces has the advantage of making the
portioddigGhsalRaghen the labestowpdeadianfeeemd thengpreldrgenge

portion 18 to be used with various |ength tubul ar
portion for the entire length of the tubular sleeve portion, so that the tubular
sleeve portion will extend into the reactor tube when the flange is resting on
the upper tube sheet, and

wherein the inside diameter of said tubular sleeve

portion is larger than the smallest diameter of the opening in the flange for
the entire length of the tubular sleeve portion, to ensure that any particles
that can pass through the opening in the flange also will flow freely through
the entire tubular sleeve portion; and

at least one marking on said tubular sleeve portion at a

height above the bottom of said tubular sleeve portion.



portions 20, nmaking it adaptable for various desired
outages. 20 Particularly if the flange portion 18 and
tubul ar portion 20 are not pernmanently secured
together, it may be desirable to mark each fl ange
oporti on 18 and tubul ar portéon 20 with a uni que bar
o~ code or other mark and | og ~each piece in and out of
the work area in order to help ensure that all the
flanges 18 and tubul ar portions 20 are accounted for,
with none left in the 25 reactor tubes 12. The tubes
16 ey absiee I8r Hﬂ{cﬁ%@ athle'nﬂl@!i'apﬁéa%tdrhtﬁbetalﬁﬁiﬁcﬁ@& & cheent,

tested and 1 nspected. It w be obvi ous to those
and Rirth&dcdmptibigigad plurbity obdiddizadd anskingy de/arivagaeights
t he enbodi nents descri bed above w thout departing from
on shiel tsbopr membehe present invention. 8 0 0 d ai ns:
1. A device for loading a chem cal reactor tube with

catal yst and for checking the height of the catalyst
wi t hi he reacgtor. tube after |oading, where t.he. .
ehemiA dleviesadpadinge: Fael gpacor Bbpantmed Brolaim 1,
act or tubes. extending.from. P .
anq B eH castPdfoers WdAnd G RidA o SRR et SREE: pbBich
: : [ :fube  sheet, said
mdécg%ueﬂrge ?F%’%e%%%ﬁ%ﬁé%%ggrﬁﬂgﬁgbﬁ%i de di aneter and
defining an opening that is substantially
unrestricted and suitable for receiving whole
catfl A sleviay fordbesinghathanécd rustted tulsy assecited ihadainf 1,
the upper tube sheet when the flange is resting on
wheogn dhc flangeppdriubube sédesetaresepatiit piecss dbsicangsecind
having a top and a bottom wherein the top is
tOgﬁ'd}eéii ned to said upper flange portion, so that the

opening of the flange opens into said tubul ar sleeve
portion, and wherein said tubular sleeve portion
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Whg]fqﬂ.ril:l 'ﬁ,gfﬂué eerfiﬂglig Ee{gpeérgé,nh&ﬂﬁglaasrrﬁgﬁér SidhiteLaCiiRBh&han 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

inserting catalyst through said loading sleeve into said reactor
tube; then

removing the loading sleeve from the reactor tube; then

re-inserting the loading sleeve into the reactor tube until the

loading sleeve contacts the catalyst; and then



portion for the entire |l ength of the tubul ar sl eeve
portion, so that the tubular sleeve portion wll
extend into the reactor tube when the flange is
resting on the upper tube sheet, and wherein the
ignsi de di ameter of said tubyjar sleeve portionis
°® larger than the snallest dianeter of the opening in
the flange for the entire length of the tubular

sl eeve D@éddiﬁ?a harldng Wrﬁttfeﬂ@hdﬂ%’sl@@ﬁé Wi is {RRf]le @®dve
pass through The opening in the ange also will flow

thé remdtyr tubeowhbn tiid ety sReetvshak deealreaveerned in orderand
at | east one marking on said tubular sleeve portion at

deterntise ghtethbothe eutegbaboumtbd catailystt isbwithin gldesived range.
portion. 0 9 0 2. A device for |oading a chem cal
reactor tube as recited in claim1, and further

comprising a plurality of graduated markings at
vapir}ous %’e?l&qﬁk‘:a‘iﬁﬁ‘géﬁﬁd’ 4F88° menber. 3. A device
for | oadj 1 gal .reactor tube as recited in
claiml1, bﬂ%ﬁgefﬁﬁgh%fee&onpri sing a w de band mar ki ng
on said " j 1d g ' -
dosi red boraeatyBEKiaR Rt BroiectilerdbyHafaLaRem Slid
up?elefmyeaghe@gact or tube as recited in claiml, wherein
he flange and tubul ar sl eeve are separate pieces that
ar e secus@turaliog ef heading sledvee\insartddintd eeshettiva reactor
chem cal reactor tube as recited in claim1, wherein
tubxssi dadpehisaig loadingpdeeds inalidiggansuppdrdiangicapetion and a
t he toiytha,n at the boftom 6. A nethod for |oading a
dopmevardly prejseting telipar sieere eartiey stspendsidhlrps) sigd tpper
steps of: inserti a | oading sleeve.into an open t
flageS pRelivawhsrein galacent RBReT AaBis PRE:k QYS44P Ertibagier:
said | oading sleeve into said reactor
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.



tube; then renoving the | oading sleeve fromthe

reactor tube; then re-inserting the |oading sleeve

into the reactor tube until the |[|oading sleeve

contacts the catalyst; and then 0 10 O reading a

mar ki ng on the | oading sleeyp whi ch is visible above
o Phe reactor tube when the |oading sl eeve has been

re-inserted in order to determ ne whether the outage

above the catalyst is within a desired range. 7. A

chem cal reactor, conprising: an upper tube sheet; a

pl unal At Yedke rt@ﬁfdzféﬁn% 4ReRnPEal ﬁ%btdf&uﬁ@%“ﬁﬁ%gialﬁtra%@ for

said upper tube sheet; a plurality of |oading sleeves
cheoigktted Heiditt sfhpastdlyst wehdl die rdachastubeadter dbadiapd

| oadi ng sl eeves including an upper flange portion and
wleeredbavehamiktal rpacioechbers dnbaf adarpgleemuabpoof ieactor tubes
suigended fromsaid upper flange portion, wherein
extafjdase Arom gipaiprdr dnge shertttoonlo visrdiubg pheelk goBt e N 8.

A chem cal reactor _as recited . in.claim?7, erein saiqh
~upper flange BdPRFIBESIERNG IAHULING AR UPRET ﬁfﬂaflse portion that
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ange p Ions are arrange N a ernatin groups,

suMbthBti ALY uhdstBERMPaR] sUBRAE fof FRRIANRAKhORNGAKSE bidicles
on the upper tube sheet and a second group of Upper

thdtl ze Geustd 4@oss thestopnel e upper ftubs thegtovperothaifipage is
flange portions. 10. A chemi cal reactor as recited in

resting om 8p whéreuppadubetshibet;ar sl eeve portions include
mar ki ngs on their outer surfaces that can_be used to
neasure the outdgeulsr skevemertioadramcsingeasnypedly from
s ermve(hfromthei r regsective reactor tubes and then
r

saidipReE Hangs prrgondei & Té%%‘e‘?ﬂq;ve reactor tubes.

wherein the outside diameter of said tubular sleeve
portion is smaller than the largest outside diameter of the upper flange
portion for the entire length of the tubular sleeve portion, so that the tubular
sleeve portion will extend into the reactor tube when the flange is resting on
the upper tube sheet, and

wherein the inside diameter of said tubular sleeve
portion is larger than the smallest diameter of the opening in the flange for
the entire length of the tubular sleeve portion, to ensure that any particles
that can pass through the opening in the flange also will flow freely through
the entire tubular sleeve portion;

and at least one marking on said tubular sleeve portion

at a height above said bottom end.



0 0 11 11. A device for loading a chem cal reactor
tube with catalyst and for checking the height of the
catalyst within the reactor tube after |oading, where
the chem cal reactor tube is one of a | arge nunber of
reactor tubes extending fr an upper tube sheet to a
o power tube sheet, conprisin%f]a | oadi ng sl eeve,
i ncl udi ng an upper flange portion that is suitable
for{pegti r [ ¢
1 adges ares o RRdMe s TReHfPR raklR (0P EL redhin ARG
1198hd %ﬁ,ﬁetaébrﬁgﬁﬁir{gga i)l\ﬁtali't)S of eHRATAR hdlrkihgs at various
unrestricted and suitable for“receiving whal e catal yst
heipdhits balsaid tuthdsr deevdpoaied across the top of the
upper tube sheet when the flange is resting on top of
t he upper tube sheet; a tubular sleeve portion

pr ojéecti ng downwardly from _said upper flange portion
to A3bbtddneeier loadutes shemacaessigs taba s regitask inselpim

tubul ar. sl eeve . portiaon is snaller than.the | argest
11 o3 fikhh Garpusings & wride Baparm ARG ob i LitgHar Secvhe
ntire,.l ength of the  tubular, sleeve portion, so that
poffin (g Aofiad 8 dbPet A ERBR oo ©he
reactor tube when the flange is resting on the upper
tube sheet, and wherein the inside dianeter of said

tubyhar glReNE fnflolbhbﬁ{g b ShbA &l rehO@R thhe a8 F&itRBin claim
di aneter of the opening in the flange for the entire

11]) whetdinohe Upget flanpaposlieeuadpabilagBlecve irsunert Raparate
any particles that can pass through the opening in

pieche thidtamg peahnanenily lsedured thgetbley byyhwoldghg. t he entire
tubul ar sl eeve portion; and at |east one marking on
sai d tubul ar sleeve portion at a height above said
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than at the bottom.

16. A device for loading a chemical reactor tube as recited in claim 1,

wherein the tubular portion has a substantially constant inside diameter.

17. A device for loading a chemical reactor tube as recited in claim
16, wherein the tubular sleeve portion has a substantially constant outside

diameter.

18. A device for loading a chemical reactor tube as recited in claim
17, and further comprising a chemical reactor, including an upper tube sheet
and a chemical reactor tube projecting downwardly from said upper tube

sheet and having an inside diameter, wherein said flange has a larger outside



13. A device for loading a chem cal reactor tube as

recited in claim 11, and further conprising a w de

band mar ki ng on said tubul ar sl eeve portion

i ndicating a range of desired outage di nensions. 14. A
odevice for | oading a chenicgg reactor tube as recited
o'in claim 11, wherein the upper flange portion and

tubul ar sl eeve portion are separate pieces that are

di@%&@?g@% jﬁﬁ’ge gﬁc &ﬁrﬁﬁ&ebbﬁie @%{ﬂgﬁaﬂ k& torl Ribe alg Shicf

em cal reacto e as recited in
tulstlat Sleedd poYtih Bh8 aSRhAl I GRARLTER difnfetRahad saltbvhéifical
snmal ler diameter at the top than at the bottom 16. A
redaievt abefa1d 1saedéingddnchaiithanhi¢daeiaor tublzewath said iflagde
inclaiml, wherein the tubular portion has a
locatéd hhotvé ahidycleometbhraactorstudbe. di aneter. 17. A devi ce
for loading a chenmical reactor tube as recited in
claim 16, wherein the tubular sleeve portion has a

substantially canstant outside dianeter. 18. A device.
f or I ondiievice Adniaaging § sDeBHCal facios tHhe A sefifsy in Claim
cl ai 7, and further,c ri.gfi ' .
187 4 Beeh sPfpite PEBLALIENeT Qe RO bR Bl
»] | r - .
saig BB R S LAY ph 16 g3 BBt hbip Soi gl ing
prévilas dRanQubs HeRrthidihe WhetRIRhE levdl T chfifly$tini 8 tube is at
di aneter of the chem cal reactor tube, and said
thd désitaal heigheve portion has a snaller outside diameter
than said chem cal reactor tube and is received in
said chem cal reactor tube with said flange [ ocated
above said chenical reactor tube. 19. A device for
| oading a chem cal reactor tube as recited in claim
18, and further conprising catalyst in said chem ca
reactor tube, wherein said tubular sleeve portionis
resting on top of the catalyst, and said marking

provi des neans for determ ning whet her the |evel of
catalyst in the tube is at the desired height.



