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WD 2004/ 096428 PCT/ US2004/ 012390 METHOD AND APPARATUS

FOR LOADI NG CATALYST BACKGROUND OF THE | NVENTI ON
woieloenst he |1 nventi on [0001] Enbodi nents of PO®US2004/012390

present invention generally relate to nmethods and 5

appar at UMETHODI AND APRERATUS IFOR LORDINGRCATALY ST
tube. More particularly enbodi nents of the present

j [ I e to nethods and apparatus
B & F, THE, e'J' to a tube of a primary

Fl?gfogzlfgg“;‘emlgﬁce Description of the Related Art

rimary refornmer furnaces such as those used in

[oobHie plEmbdblimérﬁtsOéf #eprésent idenEgh d@@@ﬂlyﬂrﬁ@laﬂ@et&&mhods and
app%/fg cal l}o/ﬁ“u“ lize tens or hundreds of heat .transfe

s onHYing particyjate mpteral inte & WPes tMeygrrariguiarly %@%‘@ments of
thd prasentMwidntibRighalally rd¥sefib Heﬂ%d@' arfy &@a@é’cﬁ?ﬁor fing U&Ralyst into

cat al yst nmust 'be replaced with fresh catal yst
a tye Pfo@pﬁl@ﬁr)yrefqymeaglrn@pq he cat alyst fill can easily
formif catalyst particles. are introduced to the tubes

Déls@fiptioh of tiye RelaiédAvni formy during the filling of
the tubes. Al so, catalyst particles can fracture or

[0062]us h Rrifnari eeyfoamw futhagk$ evedas thobe eeed & thetpyoddciion of ammonia,

AR s 8 S R 4P AR 0 i
filletewith bytaﬂysaga??lelseS'Ehesb?mbbasphuﬂahlilalhpbahlleodwhls icttalyst, and used
u
catgfysl BidebRS rehimodthvh 28kt PBBIsE eIy S Btbe srigiyst fil can
eaSIEySFoPme d:anaI9|$tSﬂem’ dleoar infrogasddbsheé tubhédsiton qumtk@r or non-uniformly
er at u

act a Res uneven te
auffi e Bl 6 Fovies hAtou GRENGLPHRG S FandIacHoA Ty i they are
allcb\ﬁétﬁtd)free-?é?l tboeraf @stid Mg bﬁ@l@ﬁﬁbe@ns}'ofﬂéc&aﬂu%d catalyst create
stress in the tube can reduce its useful life

locag dersity\raionhas twiieat arFaiyshidensite dnays é%hthﬁ@tq%ergl Local
deﬁétyt ARRiBAs @fffey RN klttd e W%us@?ﬁéna‘%n% n?tﬁéé BRssure drop

However, this is |aborious and | ay
oveygilp dubesn . ThisrAUlts dhdistoptions g5 gian glissfibutiopria e wltidale reactor and

ca@é%%%fev&ﬁ?e%ﬂ@r%tdr@ oﬁfgfﬁ@ﬁoﬂ%%@me% e§Hﬁ§r§@oPérfat|on of he reactor.

excessive crushi ng or racturi ng (0] part
ThedesHitanttivermgl and meghanicdisireas in e tubesdy réduaeots eernwdlfe To

re%!es\ﬁ)zdds‘gsﬁés{ubfer&m BQQ/ll}r%a kﬂpguéhefﬂelﬂgods ad 'ié)p%ﬂ{d or vibrating the
upper part of the tube. However, this is laborious and delays the filling operation.
Additionally, tapping or vibration can expose the tube to exira mechanical stress. If
excessive crushing or fracturing of catalyst particles occurs during filling, the only
remedy is to remove all catalyst from the tube and refill it properly. This adds

substantial labor and results in the loss of expensive catalyst

[0003] One method for reducing density variations utilizes a short sock or sock-like
member made of a material such as a soft plastic that is first filled with the catalyst.
The catalyst can be delivered from the manufacturer already in the socks. Wheﬁ filling
the tubes, a sock filled with catalyst is fastened onto a line and lowered towards the

bottom of each tube. By jerking the line, the sock opens at its bottom and the catalyst
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substantial |abor and results in the | oss of expensive
catal yst [0003] One nethod for reducing density

woanidaeans utilizes a short sock or sock-|i kepCmeishmmn/ 012390
made of a material such as a soft plastic that is

flofvk r Bito fthéH@dethth Iahﬁ-‘nrﬁmbﬁi Ystiree THR CRlodlevst, fRbe @e several
manuf acturer already in the socks.

d's\ﬂﬁwléﬁlt{'\{%@?eﬁdw%og]é PHECTLSAENT ane s Mth i TigthRd digballvyrsquires a

nuimbef asthersdke Mdrely h'laRFh 3né nﬂé?M‘&! %@oh@éi‘@r Borhdines, the sock will
bott om of each tube. ' ne, the sock
opgh PrrMalurely.sallowing, Fheaﬁ%tak'ﬁfep%‘a@ as 9@ falizp greatadismpae @nd achieve

ena@ﬂ é@@ﬂ%ﬁ(%@:?@&ceﬁ'v%\’&w B Qrubh 8r fr'al@tﬁrc%"%h@n thel 1 T Bottom of

free . However ere are severa
a tHb%aH\ﬁEﬁtSQ@wOWﬂS voifissamenth e paicles of catalyst, iben eprésponding

[ I
vm{dﬁ g\?lé{@kﬁfhﬁfdﬁ@%ﬁﬁ@g }rl.feb%ﬂgilaérfﬁgo ocg uﬂs@rﬁé i, bgﬁsesq%%ﬁtiy the tubes
musbeg exwpased toienping endbratied o seduromwasgnalie ecert gas/distribution over
thdddhti cles to fall a great distance and achieve 5
enough gravinetrically induced velocity to crush or

fracture when they hit the bottomof a tube. If the
[ooaick éoather methed &y atisining gbed pad taveh emciing mtcata}seat Jnto a tube

d f
o8 95 650080, 00 504 BRIl VAL Lo, s
methest reguires thed dik water aspbsemgieoﬂy be mbamle‘tglytremeeedlr Bemoval of the

e PR Bt A R "l oo v

require speriaftreatrhanty atidingtimeaandwost. i ncl udes filling the
tube with water and then pouring in the cat al yst.

wev | e vate
0B e D R AR BB oD, BRkoriagi gt Rt fagefiing a tube
withveet eatabyst] buean@tmitbe SMES’SQUEHTG dp;yernmrt @keh?e beOBP means of a
wat er UI

o AR SB35 e o
a o@nmlmerahrm@h@-c&ﬁﬁﬂﬂ%i%hdméﬁe idgsoa \MEH b@ﬁﬁlfeﬂ{ar{sveﬂser&opeller
alyst to

wirgs sl st oFfe oot B o Bt o0 TasPoRaRdQ gia pper ond of the

cat@yspiubsi £ %llsén@d&tb{lyﬁ%&he Agbe HAGREEthe pERRISAIRLYBS added
transported from a container through a duct in
S'OWEA BT BIEiPcStVaN THnoelithe dte. qburtheraifeyeatalysipdrope al gnificant
lengihn@speiallhr dLiRSthe THEt %@Ftad)fYﬂH‘e ﬁlﬁr’id lgpbRRioA" Refdb§ permitting the
transported to the upper end
catalyst to be crushed or broken during the faII Therefore the particles can pack

unevenly over the vertical length of the tube and the filling time can be long.

[0006] Therefore, there exists a need for a catalyst loading tool that is cost effective
to manufacture and is easily configurable to accommodate particular loading
requirements for a given reactor. There exists a further need for a catalyst loading tool

that permits filling of reactor tubes evenly without breaking the catalyst particles.

SUMMARY OF THE INVENTION

[0007] Embodiments of the present invention generally relate to methods and

apparatus that prevent breakage of a catalyst particle and evenly fill the catalyst into
2
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20 catalyst tube and fall snoothly into the tube.

However, the particles nust be added slowy in order
woaogmveesen filling of the tube. Further, therPcatakopgni23on

drops a significant |ength especially during the

tuldds ®t arp@bﬁmgf'n HS@SI’[S/' | ﬂ’érﬂ&eé’i@ﬁ‘%&dlﬁ? caRedRBy d?l%bf@' 'deﬂQnto the
the catalyst to bé crushed broken during t

"Ubf-ﬁe'F‘ ETeRreto” qliain suiak] flingsofcthn ta&m Hawevesn woaﬂ)@@ tqqﬁ éoftens the
falVSir fHeC@eltalgﬁnéﬂch BwacIeQee\;eHQﬁH@Qf friaewbb ih IdhGert o &, éﬁtferushlng or

Therefore,” there exists a nee

pregking @f%@pai tiandthedermatieatof icstadtss voigs fretheitvlee. The loading tool
comgrtéégbgﬁt%rﬁ{é Be? §RAldsYa t%%ng'\/\gtlér glhgint By ﬁ%Qng.\'/@fxgatr Blurality of

icul ar requi renents for agven r
darnper meaxess §hap¢d.lmt<ﬂ1ﬁerenbwdy$ but eaahahadinga radialdéxiension smaller

the{not?l#% mﬁé?g%%lg ﬂg\teft Eél l tcgh% [on ﬁ'l%;:(%egft tMQ@W%ﬁked during

theT Hiiing Mﬁw’tlc@\lw&me [s@ﬁﬂfk]ne&nﬁpcbem@hﬁed)mpt bradpalgs esitthe tube fills.

AItF SSV%I 2®8 eeplgeira” eré'ecé%trgmt@& %{E %ﬁr%qgwﬂﬁﬁtgllg\ﬁgﬁzf%rg%ity slightly

abeveetHeyariticidatdd il memwae chtalyst bém@‘@oﬁl@ﬂﬂrllﬂ%ﬁﬁé’f&ype of operation,

. PCT/ US2004/ 012390 tu to.an.o m density. .

imgey PErOSieaTINed: AMpUNSah BNy Bier dEtacoud seauRpiAlynte allow

peh@tﬂ]@&djd@trﬁérﬂ&ff the® positien bf thei |6¥edt é)dtﬂeﬁgtyqff th@@erﬁt@bﬁfémber The
However, a | oadi nﬁ%t ool softens the fall of

dagipes Mpsibess ieghcs e alling, velogty  of ithgy cefalyshand qwert the catalyst from

fall‘i}’fgpL ﬁ%trh@h@d@Wﬁwﬁfd&dih@ OTIE av&itis ﬁhﬂé@fd}‘ﬁaﬁ&? oFﬁb@aYaWst particles
d the formation catal yst voids in the tube.
dur"@@aﬁ“ﬂ@ tTheItyme é@%h@@%@f thedamrar m@n’e@rr anokg@ﬁe@@ember can be
I [ LAF f
adéﬂﬁgelf\ %Iﬁlﬁgl;’:lg C%Egép go t‘lﬂfna écﬁ??l ’{yg@ W\Aggtgﬁ/sp dérlﬂ!l%g %nf'the tube
diggieig The rdampgr ragmbersi ean kenstiff aar flexide singe theyndp not occupy a

sul?:%%htgaz pBFtloBgtg the'Bfss s@?ﬁ)g]eéfiarﬂe Ube 5ih a;‘t?a[}ﬁ&fl% id]¥cation. The

erk during |ngoe

. heighinof ttbﬁdowsslyemeernlg/ lof ftlneed:eo’q@r gnamt:at logn s IDBGOtﬂIQiHiB’ adjusted

mJSntug If‘b¥] g%&l&ﬂl&%élx@lt?{% \%érgt rem Hgﬁ% rarﬁ\atng}él r([bnti gl g}g‘ness as

thet loeveahexteerpidgyt etithiel ¢dntére1zemberf coéritacts a!halca’tatysbmw@ce In another

dded. .| i ther oper at i
enfhPfieay o o, eiFsnb (iEatsy 25 apy Bbmhes P R fewtiened at a lower
po&iequ&frtheaieln];ertmembbnw c@ﬁﬁiuﬂ@até akth Utﬁé n@mfof ®he tBBter member to
pr&%@e \Elsd)aq o(r)];ué po?y mdlca lon orx con acttv\)( th tLe catalyst m’tee acnenber

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] So that the manner in which the above recited features of the present
invention can be understood in detail, a more particular description of the invention,
briefly summarized above, may be had by reference to embodiments, some of which
are illustrated in the appended drawings. It is to be noted, however, that the appended
drawings illustrate only typical embodiments of this invention and are therefore not to
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danper menbers reduce the falling velocity of the

catal yst and divert the catalyst from falling in
weoero@iogh2s downwar d pat hs. Thi s avoi ds bri dge facmasSz@m012390

of the catalyst particles 15 during filling. The type
be%‘ﬁsi%l@?équﬁﬁmé Bt SHRe! foPBERRVerfidA refNAdHhit IRHREF e&%y effective

adapted in particul ar cases to the actual type o

en&sﬂan%ﬁ particles and the tube dianeter. The danper

menbers can be stiff or flexible since they do not

[00R6IC UPYFigure IUB atseAbmatic ﬂ@ﬁv@h@ﬁnr@{ a iR fMEQ%Sa 86®idnBBnATmanner.
the tube at any particular axial |ocation. The height

I t t t
10030, | QFIRTP 3 5,5, SEERES o ot SHGVPG Lo ekl fgfordance with an

emRRirh&d df e seaitRn. menber change fromtension to

sl ackness as the Iovvest extrern'ty of the center

nenber_ contacts the interfac anot h
0 odiFRNE D ErUOH: ddb AePay ST SGHcbeldBra fengemember in
ac6@dalée WRE bh lepiRidinént df tHVRVentidAl ti on of the center

menber to conmunicate with the top of the center

menber to provide visual or auditory indication of

contact with the catalyst interface. 25 BRI EF

DESCRI PTI ON OF THE DRAW NGS [ 0008] So that the manner
DETAILWEDJIDESGRIRHON-OF FHE PREFERREDR EMBODHIENT esent

i nventi on can be understood in detail, a nore
00324 t | FigWe 1oRhoMsi Hiubsr Ouchias a eatalyst ke of preagiery As illustrated,

fnnﬁgfm@ftut?@% %QOM%WI@%G%FP&QS Ry tb%ﬁ‘ﬁﬁg&&a(? the tuﬁe produces

hbodi nents, "sone 1ch 30 are 11l ust
Voﬁﬁﬂéfﬁl’@cbrék%mp@f@@'esﬂﬁ is to be noted, however, that
t he appended drawings illustrate onl y typi cal

[ooeﬂbodlﬁ%nw GholvBi Sarlidl¥E Nl QikrAad @Jtayéthﬁnmbolh% a%bbmo that
/1096428 PCT/ US2004/ 012390 be considered

inqlydeista legdivg teqlL0s cldiecoading tach20icemnpriseda craler swmbert28 such as

a Wirdes cﬁﬂHabler e&rﬁﬁ@hk%%nd%%lﬁ%ﬁ* ?amF)QrOQI%]mb%H’&Eh Substantially
IS&SC VI ew sSnow n

trapevaree tangnaxiallya arrenged pooma] cefitgpumentbear 223 te pinevide istibstantially

c1r(éurFﬁ1\@r§rn Y\'{;Mfrgqr%éﬁgﬁ%g I&r{gﬁtﬂdu‘ngl lgﬁ&ﬂroq %Ct%b&%h TR ceﬁter member,

22 can be stiff or flexible. The distance between damper members 24 on the center
member 22 can be substantially equal or can vary. The plurality of damper members
24 reduces the falling velocity of the particles 12 and diverts the particles from falling in
straight downward paths. Since the damper members 24 do not occupy a substantial
portion of the cross section of the tube 10 at any particular axial location they can be
stiff or flexible and still permit the particles 12 to fall. The loading tool 20 can be moved
or jerked primarily in both directions axially and is pulled gradually out of the tube 10 as
the tube is filled, or it can remain stationary while catalyst is being added and then
pulled upwards in the tube between catalyst filling sequences. As the loading tool 20 is
removed from the tube 10, it can be broken into sections at a coupling 28 such as an
eyelet and mating shackle that can be positioned within the center member 22.
Therefore, the amount of the loading tool 20 that has to be handled outside of the tube
10 is limited to the length between couplings 28 on the center member 22. The

4
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[0011] Figure 3 is a view of a danper nenber attached

to a center nenber in - accordance with an enbodi nent
wofhodshesd28vent i on. DETAI LED DESCRI PTI ON OF THEPCT/US2004/012390

PREFERRED EMBODI MENT 10 [0012] Figure 1 shows a tube

pait(ElesUrd cas paucddvh b tha Rdeofo ﬂhrétﬁ%ﬁé Qlinnef\26 that is removed after
illustrated filling the tube 1 all owi ng the

filigg s pemelstech Haweyar) i nasiales, 12 6an Deracidedie i bibgczough other

metRbdsSkrkvreiRdhdpAken particles 16. [0013] Figure 2
shows particles 12 such as catalyst falling into a

that. includes | padi tool 20. The | oadin
o0t o %ﬂc’g%%pwpgt@ge%aem@dlmﬁmgr tpocatipr membsead.  As shown,

thé’ﬂérﬂpeﬁm@%’eﬂm% &R ex?énél\t’@ahd KEsipNHHj st 'b@lln'rﬂéfc@fy available
menber s 24 substanti al C)Z(@transverse and axi al

da Iy
fa%@ﬁ%{ﬁ@awgcﬁqlwﬁeg Penicer3thibabeatiaches pdopgitgingbmember 32 ardund the
ceﬁl‘épﬁ{é‘ﬁﬁér@ﬂ érf th& a8 t@BIe.!U ' ﬂgcélﬁ%aeﬁﬂ/aﬁ\% I@ﬁgﬁf&gm‘al member 32 can

l'ongi tudi nal |ength the tu e ce
pagpbacinthpaudbta pertien of ﬂhé*wmrm portien 80 &t @rdeetoﬁem@émp on one side

’théii efh%mﬁgﬁoﬁ%n% é%oﬁ&im&ﬁ{al nﬁﬁ%ﬁﬁﬁﬁ?ﬁaﬁﬁer member 24

stant i al equal can®vary
Cadélepmadﬁmfrtaemtalmrmmledwﬁesaran d@rdzemgf srtdfrmsst yShalping of the

ooy AU 58 b, SR P4 ap SRBEL Sl 0 sy on e
cenientrmmbeﬂ&?detcnmnndn@(aqwt@i mubema’uemailto bediliéd into tie tube 10 and
e SRR PORE hBY 8 Do ariobsreart B ARamafithe sfige the damper
mepetseri2d it bregpand cdrelse 4djustedfeakily. The | oading tool 20

can be noved or jerked primarily in both directions

ool BRIIERG b e e BionEri<ifng f e o momber
cambelreadmmhyalty i Bhibé&s axg:oaﬂﬁielﬁbcabﬁ phi?wallyﬁeléllngdhé I@\éﬁifed&Snember
o AR ol e SRS g oo

corh:ectlarmbecmtamémmbe Osifilat t tiedd ePhdalien Afors UL b\/e@]tétn fishing line
mat i g shackl e that can be positioned

COR}%?fmegtnth??b@“e@h?fe% bedplevaton In ang.erabediment Althgrsesant givention,
pefidtfic |a@%@trﬁ‘éht§ Mo @&H bé %&sn@l@% B)pth@eam%| (ﬁda Qs dRerfber at the
e

the tu 30 10 is limted to the |length between
lowest prirergity ofghe senteemesthesr Thismgasoranempercancopmnunicate with the

topZQpﬂ{eOQ@ﬂ@rsmB%ep%Q%i&W%ng or auditory indication of contact with the

catalyst interface.

[0016] With embodiments of the present invention, a novel, reproducible, and quick
filling method is disclosed. The method is gentle to the particles such that crushing of
particles during the filling operation is avoided. An even filling of the tube is also
obtained, and thus one result has been avoidance of uneven temperature distribution
when a tube filled with catalyst is in operation. Further, an even density of particles in
the tubes is attained without exposing them to tapping/vibration, which is both time-
consuming and damaging to the tubes. Consequently, time is saved both during filling
and also since the tubes do not have to be tapped. The method is simple, cost
efficient, and can be modified both quickly and easily. Additionally, it is to only a very
5



particles 12 can pour down into the tube 10 through a

funnel 26 that is renoved after filling is conpleted.
wolaveeé428t he particles 12 can be added to thePCOWS2004/012390

t hrough other nethods known in the art. [0014] Figure
sl élég#éé r HpRRdérit HhFeDér Icsofhet BSHI@QHP%&QHP%UHR{;‘ the filling

As shown 5 the danper nenbe IS an_ i nexpensive
pr%ﬁ?éseé:s%‘ﬁh?méfﬁﬁu%rf(ﬁ@ICémB@#ﬁ‘éM&thél”W ofwarticlast iato seeks @fie avoided.
A Sk [ [

g8 T o e hrShaBhi 3R3fe form o trapeoot or the

Pat’tWéeSI%%fUiSﬁ@tQ“@Qq 20. Additionally, the longit ud| nal

menber, 32 can pass back through a portion of the

ochBCKi WGhIROFHd i s @firdBted dho
[ tﬂereof | The Io%%% portion 3Oé§E8alﬁ]onng| ?B%%‘P@se%’t Hention,

othas @pe further smiqeimentaeé thevisnertionomay be clgnisee witeet eepating from
thé@%%@l: ﬁ%’ép&?ﬂhtéﬁatgf Caé'}@f n%grs\ﬁa %@e@jgan cﬁ{ang éjsifr'nEsgb‘Fasﬁs that follow.
| ength, stiffness, nunber, axial spacing on the
center nenber 22, etc., can be adapted to the nateri al
to be filled into the tube 10 and the size of the
tube 10. These changes can be acconplished since the
danper nenber 24 is cheap and can be adjusted easily.
15 [0015] Periodic adjustments of the height of the
| onest extremty of the center nenber can be nade
manual ly. This is acconplished by physically feeling
the center nenber change fromtension to slackness as
the I owest extremty of the center nmenber contacts
the catalyst interface, simlar to the sensation from
a weighted fishing line contacting the bottomof a
body of water. In one enbodi nent of the present
i nvention, 20 periodic adjustnents al so can be
assisted by the addition of a sensor nenber at the
| onest extremty of the center nenber. This sensor
menber can communi cate with the top of the center
menber to provide visual or auditory indication of
contact with the catalyst interface. [0016] Wth
enbodi nents of the present invention, a novel,

reproduci ble, and quick 25 filling nmethod is

di scl osed. The nethod is gentle to the particles such
that crushing of particles during the filling
operation is avoided. An even filling of the tube is
al so
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obt ai ned, and thus one result has been avoi dance of

uneven tenperature distribution when a tube filled
weoizbd/oensl yst is in operation. Further, an evear/us2004/012390

density of particles in the tubes is attained wthout
clampesi ng themto tapping/vibration, which is both tine

30 consum ng and danmagi ng to the tubes. Consequently,

time is saved both during filling and also since the

tub S d T 0

"cos f’lfagﬁg ﬁ? d%g,P t'ggﬁ&gdoe’?%ﬁﬂe? I%ngg%t%%ah% '5}"9? and

easalcﬁnteAdthnhbemahdy it istoonly avery 5 W

2004/ Q96 / US2004/ 012390 | e dependen

o f LG oo SAnRSaTERIBrs ApanecTb oatG: cArtish RETED Wherein the
ph;riallrcy iof gampélomeﬁr&elrsl:isratrfmgé’@ of, lzh@ temtes meaibee dcrd pi)vm.ietdmbstantlally

| articles 1 nto socks re avaol ged.
ciremsr Sl A0VaIagPoRIons 4 IGRAILRIEL ST 1 (e kst Qd g damper
mémBerf iReM ks GUBSEMR bgﬁ&é?é Bfa ciRk sbetidPSofahs fubes

obtained. 5 [0017] While the foregoing is directed to

enbodi nents of the present invention, other and

o.fur hhﬁéth@&’?&%ﬁﬁ&ﬁtﬁg%foh& §rticfé‘é€?ﬁ‘tb'a0tﬂb€%n@& s‘ﬂﬁg}/ i sed
W t hout departing from basi ¢ scope thereo and

t he PeYQRing Reloadingi ool é'ﬁ mtﬁ@a oy thenisibe) temoaglingttool having a
ceE@rln‘Pé(aner(saﬁépaiﬂ?é 3ﬁst j I;ﬁ%éﬁ?&@‘b’oﬂﬁg&gg to %é"b@ﬁter member,

An appar atu uting solid particles i
whereintiee pkum‘rl@r pkdargper rmembarsds amanped onanel centar member to provide

suBE%ﬁ‘éll‘ytéﬁcaHQ‘aﬂ‘{?ﬂ co% %rﬁoﬁq/)gr\ﬁﬁ@ﬁ% irfe? I%%b%?%tﬂube and the

wherein
dampearrgﬁembew ntselh kcke amtmtarltml‘rtmreragn cpfra)c;mdss seciontadtibe ’aubby

cl rfﬁg& r&% l&ntfiotéggs}ﬂ,g eor%lrt?qlr%%%vgl}e?ialﬁstbﬁgéqrﬁg CFP&‘,'F cggs contact the
;ﬂwuhybadampérmenﬁe&gendf a cross section of the tube.
¢ b Em A RdPa 50 1R FouRE e Basril Briles gl Be
interior of the tube, the | oading tool having a
3. A method for distributing solid particles into a tube, comprising:
positioning a loading tool in an interior of the tube, the loading tool having a
center member and a plurality of damper members connected to the center member,
wherein the plurality of damper members is arranged on the center member to provide
substantially circumferential coverage along a longitudinal length of the tube and the
damper member itself lacks substantial coverage of a cross section of the tube;
filling the tube with the solid particles, wherein the solid particles contact the
plurality of damper members;
removing the loading tool from the tube as the solid particles fill the tube; and
utilizing a sensor to communicate the position of a second portion of the center
member to a first portion of the center member.



center nmenber and a plurality of danper nenbers

connected to the center nenber, wherein the plurality
wohodaepres nmenbers i s arranged on the center neabDAIS2108/012390

provide substantially circunferential coverage al ong

4.2 | PRYIh&HbAbY H@ﬂ%hﬂn%%oﬁd“ﬁaﬂi’é@% ipfdatilee ol 2iftanPeNherein the

menber itself |acks substantial coverage of a cross
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center nenber and a plurality of danper nenbers
connected to the center nmenber, wherein the plurality
of danper nenbers is arranged on the center nenber to
provi de substantially circunferential coverage al ong
a longitudinal length of the tube and the 25 danper
menber itself |acks substantial coverage of a cross
section of the tube; filling the tube with the solid
particles, wherein the solid particles contact the
plurality of danper nenbers; renoving the | oading too
fromthe tube as the solid particles fill the tube;
and utilizing a sensor to comuni cate the position of
a second portion of the center 30 nmenber to a first
portion of the center nenber. 7 WO 2004/ 096428
PCT/ US2004/ 012390 4. The method for distributing solid
particles into a tube of claim3, wherein the second
portion of the center nmenber is |ocated at a | owest
extremty of the center nenber. 5 5. The nethod for
di stributing solid particles into a tube of claim 3,
wherein the first portion of the center nmenber is
| ocated at an upper portion of the center nenber. 8



