Filling tubes with catal yst and/or other particul ate
CROSS- REFERENCE TO RELATED APPLI CATI ONS Thi s
application clains the benefit of U S. provisiona
application No. 60/665,413 filed Mar. 25, 2005.
BACKGROUND Catalyst is |oaded into tubes within a
reformer, heater or reactor vessel. The loading is a
precurs Vst o5E
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t he Ioadlng process in order to inprove the
efficiency of the resulting reaction and to speed up
the catalyst |oading and cl ean-up processes. SUVMARY
CR58-REFERENCH TOREHATVED Aﬂ’BIHéPA’EI@N& on(s). A
devi ce and technlques are needed that can avoid
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needed that can work within a tube environnent where

BAEKIGROUNDnot symmetrical (e.g. deforned and/ or bent
tube walls). A devi ce and technl gues are needed t hat
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t echni ques are needed that can allow a vacuum hose to

ough or to pass outside the device (but
within the tube) especially in smal | di ameter tubes.
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hel i x-pattern. As used bel ow the term
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environment where the tube is not symmetrical (e.g. deformed and/or bent
tube walls).

A device and techniques are needed that can inhibit or avoid altogether the
fracture of catalyst or other particles. This problem is more acute with large
radius catalyst or other particles having a greater mass, or particulate which
may be more brittle.

A device and techniques are needed that can aid in the dislodging of the
device in the event it does become “stuck’ within a tube.

A device and techniques are needed that can allow a vacuum hose to pass
through or to pass outside the device (but within the tube) especially in
small diameter tubes.



device is made up of individual obstruction/inpedi nment
nmenbers that have the figuration of a helix but that
t he obstructi on nenbers nmake a non- conti nuous surface
as opposed to a continuous helical surface. BRI EF
DESCRI PTION OF THE DRAWNGS FIG 1 is a schematic

el evati onal view of one enbodlnent with the tube
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line 5-5 of FIG 4. DETAILED DESCRI PTI ON OF THE
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has a nounting surface 30 and a plurality of
obst ac unted to the
B&SEE@E@@@@ gﬁ: Tﬁ@m&)\’}’ﬁg plurality of
obstacles 40 to the nounting surface 30, the obstacles
FHKS. Rifa selesthati® RV ativanl vieiv b oh@bhﬂmdimem with the tube
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surfac illing device 10 is
| ower ed intq a tube 16 to fill the tube 16 with
FKat2lis/a sidsrvigwhef a gekidiasmh ate 17. The tube 16 may have
various regions of disuniformty such as, for

F agr@ ide8eNst fbridPgnye! d and wel d i npi ngenent
% en smthetugl?a(not shown), etc. The feed line
12 is used to. |l ower sl ow control |.ed descen t he

FKa14 js a schematie ﬁk.f'd/arlpna yiespof anether embosiment ¥ the

tubaishewtrhizn ¢reks-sectaon. &k d fsid sentional viaw taken slengline 5-5

oflfi@s4the tube 16 is being filled. The helix-patterned
filler 20 nmay be |l owered and raised fromthe tube 16
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ot her known neans for sw veling the helix-patterned
Affillingrdedqee 10hBay be\sed widnostalyst phsticytebE7 and odudred
pétticBiife AesitdraPhe AR MR bberafi§inkiviRs a feed line 12, a
swivel connector 14, and a helix-patterned filler 20. The helix-patterned
filler 20 has a mounting surface 30 and a plurality of obstacles (arm like
members) 40 mounted to the mounting surface 30. In mounting the
plurality of obstacles 40 to the mounting surface 30, the obstacles 40 are
positioned from top-to-bottom in a helix-pattern or stepped-helical pattern
42 around the mounting surface 30.

The filling device 10 is lowered into a tube 16 to fill the tube 16 with
catalyst or other particulate 17. The tube 16 may have various regions of
disuniformity such as, for example, regions of tube weld and weld
impingement 18, bends in the tube (not shown), etc.

The feed line 12 is used to lower (e.g. slow controlled descent) the helix-
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12 and as shown is connected at the | ower end. The
swi vel connector 14 may for exanple be a stainless
steel sw vel such as the type used on deep sea
fishing Iines. Stainless steel chain links 15a, 15b
may be used to join the swivel connector 14 to the
feed line 12, or to the feed Ilne 12 and the
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a vertical axis for the helix-patterned filler 20. In
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the rod 32 with a set screw (not shown). The
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b‘f:h lent ste ern) around the rod 32.
(E consecutive obstacles 40, for exanpl e obstacl e
40a and obstacles 40b, are staggered from each other
Eku;/h af thesphmektyief ebstacles 40yare manted perpentliculat fornearly
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rddE3wdth adees@etv (not shown). The obstacles 40 may also be attached
to the rod 32 at one end only, such that each obstacle 40 does not pass
through the rod 32. Generally, the mounting holes or openings in the
mounting surface 30 also appear in a helix-pattern around the mounting
surface 30.

The plurality of obstacles 40 are positioned top to bottom in a helical
pattern 42 (by way of example, a resilient stepped-helix pattern) around the
rod 32. Each consecutive obstacles 40, for example obstacle 40a and
obstacles 40b, are staggered from each other by a distance determined by
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obstacl es 40. Each obstacle 40 is preferably a coi
spring made of stainless steel, is generally straight
having stiffness sufficient to prevent, bias or inpede
particulate fromfalling through the obstacles 40.
Hence, the stiffness is variable for each application
and dependent upon the mass and/or density of the
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FIG 4), and each 4
The stepped-helical pattern 42 around the mounting surface 30 has
generally been described as a pattern moving around a cylinder at a
constant angle of inclination. However, a pattern moving around a cone
could be used if needed to avoid lodging within a tube, or the pattern of the
obstacles 40 could be changed such that the angle of inclination is not
constant throughout the helix-patterned filler 20.

More than one helix-patterned filler 20b can be connected and stacked
below another helix-patterned filler 20a (see FIG. 4), and each
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consecutively | ower stack need not necessarily be of
the sane size. The obstacles 40, if springs, are
preferably coil springs although other
resilient/pliablel/flexible bunper devices could be
used and/or the obstacles 40 could be positioned to
formother than a downward heli cal sta|r (e g. a
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could be a (?artl cul ate other than catalyst. A working
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degrenangld.ose to the tube wall 16. There is very little
obstacle 40 loss during |oading due to the angle of

Hb%vfewtaetnofi&a@@&eawa §§corﬁﬁﬁie@ ahhﬁpmrﬂltglm 42. At
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pass g (e hlkrol0 since hsp@s%s B SIS B e L

rodo?2 ca @;nu@he@ plqsg toghe tulze wil 16 There 1s very little obstacle
40 loss during loading due to the angle of the flight 42 and numerous

contacts through the filler device 10 (this differs from some prior systems,
which have a near vertical orientation and therefore must absorb more of
the energy of the catalyst) and hence, the filler device 10 slows the catalyst
by the numerous contacts along the flight 42 which forces it to spin. Since
the flight 42 is made from a pliable obstacle 40 and the swivel 14 is joined
to the line/rope, there are no solid vertical members for the catalyst to
strike.




What is clainmed is: 1. A particulate filling apparatus

to be lowered and raised within a tube for filling
the tube with the particulate, conprising: a feed |ine
supporting the particulate filling apparatus to be
| owered and raised within the tube; a neans for
swveling the particulate filling apparatus connected
V\é}ﬂthe f.ee | ine; a nmounting surface connected to
tds SlAediisy neans; a plurality of obstacles

mount ed on the mounting surface positioned top to
1 bAtgasticulatnfitiing appamtusotof teg toveeretiagidt raised wighin a tube for
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plurality of solid arms. 5. The apparatus according to
2 cThé apparaieaczionding t qlaim dl, wherein thissnauntisg surface is

c&rﬁf&"técﬁﬁélo@v @élars@h'vb}dngfméé@l nl ess steel brush arns.
. The apparatus accor |ng to claim 1 wherein the

ural i of obs cles r| ses. at
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cahprises a@llmhtymﬁs‘@mlngs sﬁeelscml SpEBgSst eel coi |

springs, carbon steel coil springs, stainless steel
I
4P St SRR AN, el RpASIy 5P bdacls

COIPRESES AR ‘brag‘i)f Pi Bﬁg@ﬁm grrrs 7. The apparatus

according to claim1, wherein the nounting surface
5 chhpappaatus atcmrdingst:s) cdainll, mdibreid. saith@lamppisy af obstacles

5%1%9% ?%lﬁx‘&h@y 6f§1§ﬂnle§@§€e@l Brishearsisai nl ess steel rod

e apparat us accordl ng to claim1,

Wh h of I
6. Tﬁé gi)gar%?lfs acocorcthng to cLieruﬁIlnll whereln the plurality of obstacles

comprises at least two different types of obstacles selected from the group
of obstacles consisting of stainless steel coil springs, carbon steel coil
springs, stainless steel solid arms, carbon steel solid arms, plastic solid
arms, stainless steel brush arms, carbon steel brush arms, and plastic brush
arms.

7. The apparatus according to claim 1, wherein the mounting surface
comprises a stainless steel rod.

8. The apparatus according to claim 7, wherein the stainless steel rod is
hollow.



obst acl es passes through the nounting surface. 10. The
apparatus according to claim1l1, wherein each of the
plurality of obstacles is attached at one end to the
nmounting surface. 11. The apparatus according to claim
1, wherein each of the plurality of obstacles nounted
on the nounting surface positioned top to bottom
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i nclination greater than or equal to about
seventy-five degrees. 12. The apparatus according to
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partl culate filling apparatus. 15. A particul ate
12.iThé appaansy &icesding toeclhioned ¢ ovirneinrsaid Elght ofobstacles

dir8s a getfichiaté ?&Shtt @Iﬁiﬁﬁrw fahdt iRy I@l%g}ééétﬂr@hﬁd the

ne supporting particul ate
mplupn‘ﬁpggs 5%[9& atus to be lowered and raised within the
tube; a neans for swiveling the particulate fillin
1 3y5Plae apparatusraveordingtto dlhim fldewheréinesaid fighi of elsgacles

inghfRls 4 @tondningé 8 ildimitonad@atetitiah bhequERRSibout
seﬁJgk{ )? eyqq %efss&z%{ghlﬁﬁ? @[%% %‘Flﬁéhﬂ& Fsd(glffere

eeI posi i1 one
£ dUplodtt Fhoédﬂ%]é%q}f‘?rbel y to forma fI i ght havi ng a
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19 bFh@gpparatmiaicedding tohdaish di fieler cc&hpﬁblrrgoaisecond
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Soni ng each consecutive obstacle to define a gap
W dt h between each consecutive obstacle which is |ess
15 hampardculatefitlarg apparansr toi ruloarered anderaiseddwithirha titee

fo?éﬁnmgtthétt&bé wlﬂi %ﬁgﬂ@ﬁﬁwmm@aﬁn@h arfebd 1i88%0ppbrting

thgt;@é'ﬁ u%lge 'F %.l p%) f&:{,g&lggd(} Ay &fﬁtﬁ r{”[ be a

Om consec u ft
mMeans s Wive mgﬁ eparticulate lllng apparatus connected to th feed

line; a stainless steel rod connected below said swiveling means; a plurality
of stainless steel obstacles mounted horizontally from the stainless steel
rod positioned top to bottom consecutively to form a flight having a helix-
pattern; wherein each of the plurality of obstacles mounted on the stainless
steel rod positioned top to bottom consecutively to form said flight having
said helix-pattern further comprises positioning each consecutive obstacle
to define a gap width between each consecutive obstacle which is less than
a diameter of a particulate to be used with the particulate filling apparatus;
and wherein each of the plurality of obstacles mounted on the stainless
steel rod is positioned top to bottom consecutively to form said flight
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havi ng said helix-pattern fiwther conprises said
hel i x-pattern having said flight of obstacles at an
angle of inclination greater than or equal to about

seventy-five degrees. 16. A nethod for filling a
particulate into a container, conprising: |owering a
f||||ng device into a tube to be filled with the
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particulate filling apparatus conprises a swivel. 8
18. The method according to claim 16 wherein said step of stair-stepping
the particulate downwardly-around the filling device comprises impeding
the flow of the particulate with biasing obstacles.

19. The apparatus according to claim 1, wherein said means for swiveling
the particulate filling apparatus comprises a swivel.



