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Devi ce For Loadi ng Chem cal Reactor Tubes Background
This application clainms priority fromU. S

Provi sional Application SIN 5 60/723,028 filed

Oct ober 3, 2005, which is hereby incorporated herein

by ref er peoRce FdieLdditg Chehiie @i Réawtor Tubées to a
sl eeve for |oading pellets, such as catalyst pellets,

into chem cal reactor tubes. Typically, the chem cal
%‘g@q tubes are vertically arranged tubes which are
d to et her by one or nore 10 tube sheets to form
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In typical loading procedures, the reactor tubes are filled to the top with

‘catalyst, and then the catalyst is vacuumed out to the desired “outage” level,

with the “outage” being the empty space within the reactor tube above the
catalyst. This process is labor intensive and tends to degrade the catalyst, so
it would be desirable to be able to load the catalyst pellets directly to a
required “outage” level, such that pellets do not have to be vacuumed out or
added after the loading in order to reach the desired outage level.
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- manychthe zg/roblemsntem%ﬁﬁ

Sonetinmes, long | oading sl eeves are used so that, when
the sleeve is filled and then is renoved, the

catal yst pellets fall to the desired hei ght or

outage. However, there often are problems with

cat asyakeiRbd, %g‘\%&ilﬂﬁ%‘é%veé?bl%ﬁ\ys%d@ thitewhleatheslesve is

bei ng renoved ere nma ehel% I|mtat|on55

fillsidtarickthenés reme@,rthwtalvsbp@%ﬁfa"ﬁ% edesirgdl heighy
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slebvé he ther siedvers belmgcrembued aimd\tberemﬂyd?@ Beighklpitatipnson

it i e Tplie o pEioPERERFIS desIetd, O UL

reactor tube made in accordance with the present
invention, wth the reactor tube in section; 15
SPMYGRY 2 is a bottom view of the | oading devi ce of

Fi gUfie ﬂveser'ft' l%r@ioﬁ p'r&ndés“@@dmg Quvieds ambretiautisithat solve
devi ce of gure 1; %{Pe A 1s atop viewof a

V@evi ces of Figures 1-3
inserted into their respective reactor tubes and
showi ng sone catal yst pellets; 20 Figure 4 is a side

anéﬁ)epanptiahloﬁthmDmin'lan of anot her enbodi ment of a

| oadi vic I
o i Tfre b Eonlagio 3 i 0f o ing deeior ing pellets.
ln‘ld: @\wheidalh &adcﬂndimbtgmdde ircacoofddricg wviih thqa pmsymt inventian, a

vi ew, of .the | oading device of Figure 4; . Figure 7
Wftg gagtor \WW&&P@?% 'y in section of another -

enbodigiR iscd batorﬁsué\mah@ ading devickaf ngmd|1ng pel lets
into_a tube, slmlarth(f)e vewoffefg ﬁ Fi gure
8 i sFiguRso? {Sciopi Vigw gf t H R aPYiEe AEVPTE bt Figure 7;
Fi g UF@U% Y- xsaa fo%lflnéw e @iur&lﬁ? of madamgiewc@s OﬁFxﬁur@sr e
7; ures how di fferent enb |rrents W t

1tﬁalﬂ5 @%ﬁ?@u‘?%cﬁﬁmwrﬁm W"lgn%"'{‘%ﬁa ace
lfe he flange; 30 Figure 10 is a bottom perspective

|ew of anot her enbodi nent of a | oading devicge rrap%e _
i n aCigurathisceside view partipheiasectionfanothst emhqaipentcf & s

IQ%HE’I&Dde\OIC%WO gﬁéfﬁg réeﬂ%% rgtg é;t%)ﬂé CE&mBdr thiusiRwWIS P8 1
. Figure 5 is a bottom view of the loading device of Figure 4;
Figure 6 is a top view of the loading device of Figure 4;
Figure 7 is a side view partially in section of another embodiment ofa
loading device for ioading ‘pellets into a tube, similar to the view of Figure 1;
Figure 8 is a bottom view of the loading device of Figure 7; '
Figure 9 is a top view of the loading device of Figure 7;
Figures 8A-9E show different embodiments with various configurations
of recesses in the top surface of the flange;

Figure 10 is a bottom perspective view of another embodiment of a

loading device made in accordance with the pfesent invention;

Figure 11 is a top view of the loading device of Figure 10 with a tubular
extension added;
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Figure 12 is a side section view through the reactor
tube, showing the |oading device of Figure 11 nounted
in the reactor tube; Figure 12A is a top view of a
plurality of t he | oadi ng devices of Figure 12
| nsq:ng&% mtc.% éél‘&éécnbﬁ%%@@ﬂw‘r @%mﬁe%é&toﬁtue@%mw@ o e
a view of an alternative | oading devi ce t hat
loadlnslmlcamfﬂgw@ A&mapnted igdiae regptorgule;wi th the top

Soct e, A R Bp il @ ERLABRthe Hellouelbastrriaree

12 Mdﬂe@lrdeﬂlmlereepedﬁvgma&:tdr&uhemnt ed in the reactor

t b 5 t

agot g\lnregﬂglaqu ply‘i’g\wa eantq{%tr gﬂﬁ%gc ﬁ?\(lg‘é&% {ﬁ‘é% shréular to
thaPaF IQQredﬂ/ itE with thd ©p sarface ha\hng\fatdliffewémjtapen ons on
the bottom surface of the tab

vi evrighret eisiagiee Age @@Vf%ﬂﬁ?” c{gr %Bﬂ&:f“f'%ﬁ'\
lo? gl R o’?‘%@ﬁ@qém&}n@amﬁé@&t&méﬂe view of the

evice of Figure 16 showmn 15 nounted in a
cherfigarle tisc loottonuperspeiiyanievt of anptherdpapting device that is

siRbt {onp fodding AP HouBr R LRt AREDEL A 8 bokioft
swfaml: Icﬁttl%patishrough t?e fl ange fo_r col l ecting dust;
[ e Vi ew en ajl.o in
52 Figyr] & ttobi NS s Rl fevigd i a0lrg el Bfhar
eﬁu‘snﬁb‘@;’@ﬁgcﬁe&fc Fi ?urg 21 i:ls a si de view gf anot Ihler
n oadl vi,ce t
nt U A e 2a @ ihe DRgGrioe of SREF I RRONE T
mollRtednf @S@HRImit4l te4btbraibe;i Ncl uding a sllt Figure 22 is
a top view of the | oadi ngi devi ce of F| qdé}g%g
Fi gurigurs31 is ayside yiewpagtialyrin gecionfd %ﬂe EO WCq n
th%q ls%ﬂnémonﬁg' Uret7 buf WigibpdiindLedbting GUMEI%tél{I tHrbGsH the

ure is a side view of the |oading device of
ﬂmgyfpécdbohmﬁuﬁme slide device of Figure 23 being
use i bration
dev %’gﬁl%ggt%&EW§?%n%lg&w¢%gg ﬁggﬁlg@g{%gyn&de in
ac c oFigarecz20 wamptwwpﬂhsmdnmmde\me ofifigmeglfie 25 is a

e 288Vl BB £ 24 B

loadiigystliets iatada shemighlarbactor tmetraamma racpordance with the
present invention, including a slit;

Figure 22 is a top view of the loading device of Figure 21;

Figure 23 is a side view of a slide device for use in unloading pellets
from the loading device of Figure 21; '

Figure 23A is a side view of the loading device of Figure 21 with the
slide device of Figure 23 being used,; |

Figure 24 is a side view showing a vibration device inserted into a
loading device made in accordance with the present invention;

Figure 25 is a side view of another embodiment of a loading device for
loading pellets into a chemical reactor tube, including a dust catching
éttachment;

Figure 26 is a top view of the dust catching attachment of Figure 25;
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Figure 26 is a top view of the dust catching
attachnment of Figure 25; 3 Figure 27 is a side view
of yet another enbodi nent of a | oading device nade in
accordance with the present invention, including a

pl ur pigutey2Pls bide Viewoiget andiBier smBodidet uf smdingsaevide
anot her enbodi ment of | gadi n

rassieoh agseieansa Wb e ppeet dvergR RsLing arueiy o slots: -
| 0adiagrdloy i sieTRUNSRI RofBP ofbaThsH: of Ay deliss

Fi gur I's a top view of the |oading device of
nFadgn @cegdameeywith tisppresent inveniigntshowiiatbejoading fevies | |

| oadi ng device nmade in

%@@&%@&5@%&?!@?{?3%{@?& i nvention, show ng the
| oad Figgr@lﬁg isca topoview eﬂthenoamag dedet cfFigwadBor t ube
prio talyst bein 10I e
S e Fab B0 wEgree s Yoy B gt ehfgihebfof <
lcﬁddukg &dkicd fhﬁadeeiﬁ@cﬁérdhh&&wmﬂ'né raskntgnviaiion eshomuggme

I's a_schematic view of :ﬂ uence aqf ‘rPLH?Za eS|n
lQaﬂénQ deyder mgupteddn the Gremica] regglontube phpr ' Wur e

g gwhere stages | and 15 correspond to Fi gures 30
an

31 respectively; Figure 33 is a schematic side.
vi ewFiglure B is hedame \iew 2a §rianse e dut with catahsh aeliris ? it§ng

tl’?_é P&%toﬁé@g gﬁcg}gagwé?delgﬁgore its pellets are renoved;

ure mati c' side view of the |oading
d eV| E@uoé 3ZiigyaseheBaticoirwe of asepusncetas five stages dmthe

ur
R tiadVen 14 GadBnlyberilie Yorihdte 48s fland 4
carr‘ehpdﬂtﬁoﬂ?lg&eaﬁmammtmspectlselgw ng a clip obstruction
tom of t ad.l n e is a

pl ans: fS?ﬁ@hW e}gpg @aﬁe‘%’:cj’g’ﬁ@ df?’ % a
c\'she@p@ﬂom@td dtage 8 6f Biguad 3fbgfareent£5e||e2§at‘e gmoveds is a
vi ew_of an al ternatiye enbodi ‘Jcﬁ‘{ t I:t.hat gf
Fi QuFBUS 41,8 SHPEIG 31ge Vpo! SR PBIE dsifion 8 Fisln 3
Jn%e'tﬁéﬁgléfé hiveébddrifehidvelli € wap obstruction; Figure

is aviewof the tie wap of Figure 38 befo e it

| s | frigaire 88 is A side \igw of @azihergerafmmsm ofin lppginp devige; s
rf;i'raa%e f&cebRidneL \Aﬁ‘lﬂ%%‘ﬂﬁf%@ﬂﬁﬁ\‘?érﬂféﬂt stiwiRg b @RS oBStrekdoh &8

In accordanc resent | nvent| on, show ng
the bottérerc the loadingsievice;
Figure 36 is a plan view of the clip of Figure 35;
- Figure 37 is a view along line 37-37 of Figure 35;

* Figure 38 is a view of an alternative embodiment, similar to that of
Figure 37, but where the clip obstruction has been replaced with a plastic tie
wrap obstruction;

Figure 38A is a view of the tie wrap of Figure 38 before it is inserted
into the loading device;

Figure 39 is a side view of another embodiment of a loading device
made in accordance with the present invention, showing a different type of
obstruction at the bottom of the loading device ;

Figure 40 is a view along line 40-40 of Figure 39;
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A t%fhgb@f Friﬁh'f? 48+ byt wighthermns

obstruction at the bottom of the | oading device ;
Figure 40 is a view along line 40-40 of Figure 39; 4
Figure 41 is a view of another enbodi nent of a | oading
device, simlar to that of Figure 40, but with the

par tmghremmg a0hel oy gﬁétﬁér dravodidehesis baaingcuedlcemmuaa
ull ring obstruction; mﬁgure 41A is a vjew of aoth

#ing ebawionhavind 5eh "aRiA
%f}uﬁ hﬁ%vgﬁ?qmgnJ nvention; Figure 42 is a schematl c
e e

e Vi anot 'her enbodlnent of a |oading device

~ showFiggread 1y isarview of Rvtbehersbodineshefi alpagding dgyice made

obst i OF ‘ot of the extension; Figure
inaggof ‘%%%g‘m?gh%b&%&%ﬁﬁ‘ééﬁ%t of Figure 42, but with
t he Flbevei 49 ie a sdhehwie sitleosew bhamothérerebodiment ofenloading
43 is a view of anot her enbodi t a
dpyiei GG A BBa ST hise PR ARhAE RaugEn ot the
bg@&hrdpg{geg@e@m{ he bottom of the | oadi ng device ;
igure 44 is a view al on 4- 44 of

V\,henF'GH@ 42l dbe Sa'@Sé’t%%% ﬂaﬁ °f é’gH@f‘f’zatbé’gWﬂ!i %ﬁ@{}?'s

Kol SHRIWRWoAs Figure 44, but with the bl adder
h6€es,lt3ructr|"%‘on |nf?ﬁat ed; Figure 46 is a schemalic side

vi evFighresAoistreside iswnTrathes emborlisant 02 Ieping €evigs ch
oBing o S P g P BBRRE AU B UcRloe

enS|on ure

sch eﬁlgmeo44/|sa/\mew aich'@ lmleebﬁle44mi:lﬁames4*3 wthenRi tb@ btadder

gﬂgﬁde 438 | VI ew simlar to that of Figure 46, but
PR& ?\ has been tightened to restrict the

openFiggread5 the bateaiewés Figard 44 diutyittidhe bladdéi gure 49
| a w of the |oading device of Figure 46;
°b§tﬂ‘ﬂﬁt'g @%’ ¥%dea side view of a fork tool used to pull
on t PiguRYS fs@a $dhenitio sidebvidvn of ancther @ﬁbﬁdlgmheef alffnad&g
gure 51 is a tog view of the fork,t

dﬁw@@ Whichhasa iexble exensiongnde %‘E’éﬁ@&ﬁgﬂl f{ﬂ"e%*ﬁg Bbfiork of

tmgﬁg,o@nbodl ment of a loading device simlar to
t hat _of li|7qure 35, but with a flexible arm (]y ceq
t he Figpred7 istresehematisyieneqf thenogee megb?@sté;‘ dguge 46;

schepRbtEa$isdevidhvainr 18tk TPERurd £, it wheh the RBYdd Was
been tightened to restrict the opening at the bottom of the loading device;
Figure 49 is a plan view of the loading device of Figure 46;
Figure 50 is a side view of a fork tool used to pull on the nub to tighten
the noose of Figures 46-48;
Figure 51 is a top view of the fork tool of Figure 50;
Figure 52 is a schematic side sectional view of another embodiment of
a loading device similar to that of Figuré 35, but with a flexible arm adjacent
the top of the loading device;
Figure 563 is a schematic side view of a remoVa! device for removing
the loading devices out of the reactor tubes, shown in the relaxed position;
Figure 53A is a bottom view of the removal device of Figure 53;
_ Figﬁre 54 is a schematic side view of the removal device of Figure 53,
shown in the actuated position;
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t he | oadi ng devices out of the reactor tubes, shown in
the rel axed position; Figure 53A is a bottom view of
the renoval device of Figure 53; Figure 54 is a
schematic side view of the renoval device of Figure
53, shown in the actuated position; 5 Figure 54A is a
bott om vi ew of the renoval device of Figure 54;

Fi gur eFigbre 5% Adis adiuttont view sf e remeval dévitd ef Figume\,

devi ce_of Figure 53 inst.all.ed | i Ng. [

w th e aeoRRuRlEdel el ddhen e Ry Fine 53
Fingtalied b6 lbadiag seviesratithdhes loddingidevice bemgshhen in ssafiong

devi made.i.n_ 5 e W , . .
vent TBHEE 36 5 8 Bn8FERL a0 oy o BEIoRAG BBlice rae in
uadooediinog with thecprebent imgatiomg t he | oadi ng devi ce of

Fi 56: Fi. 58 js.a t. [ f |2
devi corBrreggnpecnghatsyfs 8R! o UoRedhd teliSs 15 dgshing
vﬁhﬁmagﬁngitwimeG@urmgG;devi ce of Fi gurg 57 10 as6i0t_
oads. .0adi ng. deyi.ce . : e e i's
gnsche Pﬁe§5E{/F83P%?'egn°\fH‘nﬁ %ng%?dr%ggg%vzﬁ ogrf ' dﬁg:éz’di ng a
pl ur al FigyredH9 isal scheinats side viewwf tie Wiloading davicerofdigure 61

S top.view of the. unl i station of Figure 60;
F?sgﬁl"@mg% ﬁhgw%ading%ev\nﬁee%‘?-‘gqg;r?ﬁ% bottom end of a

| oadi ngigdre\a0de ai schémdiicgew dbamnniobding statiow mchwlitg a n
accordance wi,th the prese Lnvention; Figure 62A is a
s‘ﬁﬂr@li'g'iogwl(??d'f‘ﬂge}"ﬁ%%?ftqﬁ%&gé?gure 62; Figure 63 is a
si de VFigwes s bdop viewtdi ¢ie wiloddimpstaeti@ofiFugure©0an

nmbodi i-n which.th f ' i,s .fo .
by e aats A B P SotfprtRid didadih oo hEting
ext etrstiuetion RadéingaocerdaBde with éhesprésentiireeentidn;t he cap of

Fi gure_63; Eigure.64 .S expl o | de view of a
| oadi n@9W8\h5@33 YR Og{g‘&ﬁ? (fgﬁw%gg%%% %S’t he present
i nventFigure 63 igarsikiebdéw isniar toothatofdRiguwé 62Ibet bioardi ng

devi f .Fi 64; . Fi 65 . h i 4 d
AEbo G Satn i the atine g Batnbite 4 Bfed Y S3Eb et Her tre
Whdtiont biehe tubsianexiensient i on; Figure 66 is a top view of

Schemh BUSHAT 5re v PR B Y on of i he

| oadi nEiguréedi is an @kplbtigriside Glew afradoading device made in
accordance with the present invention;
Figure 64A is a top view of the loading device of Figure 64;
Figure 65 is a schematic side view of another loading device made in
accordance with the present invention;
Figure 66 is a top view of the loading device of Figure 65;
Figure 67 is a schematic side view of the flange portion of the loading
device of Figure 65; and
Figure 68 is a schematic side view of the spacer portion of the loading

device of Figure 65.

Description:
Some of the embodiments of loading devices described herein do not

include a securing means to secure the pellets inside the lower sleeve portion so



10

15

20

25

30

sus ennféta\llv fromthe, fl

Figure 68 is a schematic side view of the spacer
portion of the |oading 30 device of Figure 65.
Description: Sonme of the enbodi nents of | oading

devi ces descri bed herein do not include a securing
means to secure the pellets inside the | ower sleeve
portion so 6 0 they remain with the | oadi ng device
Wihen rérhaih svith em)loadmg idevicé vben éas tepmoved irem themmedator tube,

ot hers, do ch_ a r ; :
MBS o 5 e sy s PurSE MERR TG Rnod RBprs of Fiqures ™
a2% and!64-68 dmﬂmcluﬂe gweesnr@&néénsarﬁgtﬁeg 6866 and-Figures 56-61
evic that are..u 0 t
T e e el el G Rt luo FRLAY oY GBeved®
fihgnTsels'eshme manmnlgsﬂgtypeshmﬁ varoadityrpsaéldadeg ddvmes that do
a securing neans. The enbodi nent

'F-'H&ja?'@g . %2 St?g‘é% LMEF ™t , which reduces the
| nt er nghe embsdimeaicdfiFigaes a0-84 usés alstent, oviech rebeeasdhe

Pl Sros8 3e5knal geh o B 0B Peve Wi RO MRS

A ears] ﬁ%ﬂembmﬁmeatslo@H@ut@ﬁﬁ‘ﬁSbﬂzlgnnsBBmgmrer%A
rfgl%l;esg%eaé\s 42 nb%r \ga%logg(% S(’)é %S%“tlt’ucﬁgrrr%gfﬁgfe%@ﬁ@g tﬁ&fﬁternal
ecr’eﬁsismbhalcafred:ofgm esved Sledbe pertion as aisetlririgabeans| Bwder

f%ﬁéﬁ) &I%E%cgjge%?st E%gg gﬁ%sc é@ﬁ@gt%gstﬂallgcg:%k bo?lre(aecé)fhe nl?t%rnal
T&res§§¢nndnﬁ®I‘éa offthé-loguer sleevid portion apd serva caesaesetcunmgad uce

L heabL Bl ot I B S AR e Sl Kl rema

eﬁgeﬁfsmbhamﬁeﬁf@m pwe? sleses partionbad seveiasa sfe@urmg

reduci

| G- o e EogliPe i e e 87 Va5 GBQIH i retiuhiglne

]:ﬁh%rﬁaﬂdﬂﬁb I%eatmabéreElogthfeeswérklﬁéS/emeﬂo Gba/erasct $exnring
or L

| Baei desTboRBb Tevee o ibeanateliipiog 5B Rend bR

Fhgia closs Revtional area tof the Iofersiedverportidn toesankeas 4 ssreridg

extending downwardly froma tube sheet 12. A | oading

86 14 for loading pellets has been inserted into
t he t ubigukOl shows d pertlomof alehémiealkdadtoctubel 8 eatendipger

fl

el T e angel |4 A AN Aehes £ s Fr ST as
%éﬁﬂﬁhé&rte@fmtb hige fubbel 010he Radingelevioadipiutizsianeuppér flange
t,s on.t

Lo g fbecerh 2 S8 RN B h”
athaf tHd insitle BRInENr dltek fubpaDSsalthenvaiig geviceot istsaspended
Cf%]ng rtﬁ?lel flange 16, which rests on the tube sheet 12. The flange 16 defines a

central opening 24 at a first height and tapers downwardly from its central
opening 24 to its outer edge 17, which is at a second, lower height. As can be
seen better in Figures 2 and 3, the flange 16 is circular. This particular flange
16 has a maximum height of 2 mm above the tube sheet 12 adjacent to the
central opening 24 and tapers down to a thin edge 17. This particular central
opening 24 has a diameter of 23.8mm. The central opening 24 is larger than
the smallest dimension of the pellets 25 (See Figure 3A) to be loaded into the

tube 10. The central opening 24 is also smaller than the rest of the
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opening 24 to its outer edge 17, which is at a second,
| ower height. As can be seen better in Figures 2 and
3, the flange 16 is circular. This particular flange
30 16 has a maxi num hei ght of 2 nmm above the tube
sheet 12 adjacent to the central opening 24 and .
tapers down to a thin edge 17. This particular central
oninﬂsag@uéwbélm ltasajihanmnets after®®) tBrowgh Tieecendnal opening 24

Rev 5Ery Bifel GuBickEing ke ifnBiBlsl Sfthe HelFr e e
:h;]d;mrrﬁlﬂfthé"hmdmgmev&b 1@1pen| ng 24b| s also smal | (re]rtthan
ool 1 ot DhefivahtR s frBeoR L Byl upsh kD3 ¢ o\,
f cimahgtdriceauie thineedgeddiang tikeduodedintapared Rerfacefeim tife

5 85 PSS b D S 98 6
Uiparn tﬁiemmbé sbeetcl@rmﬁmmee‘mngé'hé antiinto pepeling @t t he

roundeg) L B0G AP ARG S Wbt B B RfRSaA A he

centra t very easy t
upovdrmenhof belldtsmemsthembebﬁeeimz)omh ¢hef flamgg d 61$ lsarndferattle)

t he enin
g BRI HoidhpF g Fandd s Bole (R fue BR8F1TLe |eds than
PE5% @hd niore preéférablettbat istecless tHandidoot the siralies) dinie)siart of
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sleeve portion 20 until it touches the flange 16. The sleeve extension 22 may
be secured to the inner sleeve portion 20 or to the flange 16 by any of a
number of different means. For instance, the sleeve extension 22 may be held
in place by chemical bond, friction, glue, adhesives, or other known means. In
this embodiment, the extension 22 is glued to the inner surface of the inner
sleeve portion 20. To make it easier to install the extension 22, the inner
surface of the inner sleeve 20 may be tapered so that it has a wider diameter at
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20. In this enbodi nent, the sleeve extension 22 is a
regul ar off-the-shelf piece of polyvinyl chloride
(PVC) tubing, which has been inserted into the inner
sl eeve portion 20 until it touches the flange 16. The
sl eeve extension 22 may be secured to the inner

sl eeve portion 20 or to the flange 16 by any of a 30
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outage &an empty space? a%e top of the reactor tube 10. The outage is the

distance between the topmost pellets that have been loaded into the reactor
tube 10 and the top surface of the tube sheet 12. The length of the sleeve
extension 22 (or of the inner sleeve portion 20 if an extension is not used) may
be adjusted, or the inner diameter of the sleeve extension 22 or of the inner
sleeve portion 20 may be adjusted depending on the outage requirements for a
particular application, such that when the loading device 14 is removed and the
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Since the tubul ar sl eeve extension 22 has a snaller

i nsi de dianeter than the 25 reactor tube 10, when the
| oadi ng device 14 is filled with catalyst or other
pellets and is then renoved fromthe reactor, the
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loading device 14 of Figures 1-3. The only difference is that this loading device
has windows 26 in the inner and outer sleeve portions 20, 18. The windows 26
are holes or transparent areas located near the top of the sleeve portions 18,
20 just below the flange 16. In this case, there are four equally spaced windows
26 in the outer sleeve portion 18 and four equally spaced windows 26 in the

inner sleeve portion 20. The windows 26 in the outer sleeve portion 18 are
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provi des a substantial space for dust and broken
pellets to accunul ate on the tube sheet 12, where
they can be coll ected, and hel ps prevent the dust and
broken pellets fromentering the reactor tubes 10. The
top surfaces of the 25 flanges 16 nmay be flat or
tapered upwardly or downwardly. A downward taper of
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Figures 9A-9E show different embodiments with various configurations
of recesses in the top flange for receiving dust. Figure 9A shows two concentric
circular recesses surrounding the opening. Figure 9B shows two continuous
recesses, one inside the other, surrounding the opening. Figure 9C shows
several oval recesses evenly-spaced around the flange. Figure 9D shows a

combination of oval recesses with one continuous recess encircling the

11 °



10

15

20

25

30

20 recesses 34A, only perpendicul ar el ongated recesses
34B, any conbination thereof, or various other

shapes. In addition, the recesses could extend across
the entire flange or there could be areas where there
are no recesses, as . shown in Figure 9. These

| oadi ng devices 14B are used in the sanme manner as
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Figure 12A is a top view showing the spacings between the loading

devices 214 when they are inserted into their respective reactor tubes 10.
Again, the spaces between the flanges 216 are large enough to permit whole
pellets 25 to fall between the flanges 216 and onto the tube sheet 12, providing
a substantial surface area for collecting dust and broken pellets. It can be seen
in this embodiment that the diameter of the circular portion of the flange 216 is
just slightly larger than the inside diameter of the reactor tube 10, and the tab
portions 216A of the flange 216 further ensure that the loading device 214
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enbodi nent, and thus do not present any barrier to the
catal yst pellets 25 as they are being swept up onto
the flange 216 toward the central opening 224. 20
Anot her enbodi nment of a | oadi ng device 214A, shown in
Figures 13 and 14, has the sane bottomview as the

| oadi ng device 214 of Figure 10, but it has a
Skmgirts| spspended\font the tsie $hest 13 06 eadhif dallingiktesthe reactor
aﬁi?g for the pellets 25 to be swept into the

1 opening 224. As in the previous enbodi nment,
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loading device 514 and has a width that is smaller than the smallest dimension
of the pellets to be loaded. The expander 515 includes an upper portion, which
includes a spring 515A with a screw adjustment 515B, and a lower portion,
which includes a handle 519, a spreader 519A, and an enlarged end 519B on
the spreader 519A. The upper portion is intended to axially squeeze the tubular
extension 522 to reduce the width of the slit 517, and the lower portion is

intended to open the slit 517, with the spreader 519A having a greater width
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portion 18 and the outer edge 17C of the flange 16C so
the dust that falls through the holes 32C and slots
34C will land on the tube sheet 12 and will not fal
into the reactor tube 10. Again, the dinmensions of the
hol es and slots 32C, 34C are small enough to prevent
whol e pellets 25 fromfalling through the holes 20 32C
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that elevation to prevent a slug of pellets 25 from falling down and re-bridging
in the loading device 514 or the reactor tube 10. It may be desirable to empty
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15 squeezi ng together the sleeve 522 above that |evel,

t hereby preventing pellets above that |evel from

falling out and creating a new bridge. Thus, as the

expander 515 is slid upwardly, it gradually rel eases

any bridged pellets in the |oading device 514,

W t hout providing the opportunity for additional
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projection 615A into the top opening 624 of the loading device 614 or anywhere
along the loading device 614. Generally, the worker would hold the loading
device 614 in one hand and would hold the handle of the vibration device 615
in the other hand. The worker would then activate the vibration device 615 to
cause it to vibrate. Since the vibration device 615 is in contact with the loading
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515 of the previous enbodi nent, the purpose of the

vi bration device 615 is to 15 alleviate bridging or

pl ugging in the | oadi ng device 614 and shake the
pellets 25 out of the |oading device 614. The

vi bration device 615 includes a notor- driven
eccentric weight or electromagnetic shaker or |inear
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mar,

PRSP g SRR SR B SR b B LR e e
abédihg device 714 and the tube sheet 12 and blocklng upward convection gas
flow. The outer wall 715B is tapered from a smaller diameter at the bottom to a
larger diameter at the top to make it easier to insert the loading device 714 into
the reactor tube 10.
Figure 26 is a top view of the dust catching portion 715 with dust

particles 727 in the void space 717. The dust catching portion 715 may be used
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to ensure that all the tubes 10 are filled to
substantially the sane height. Such nmarkings 617
coul d be present on any of the other enbodi nents as
well. Figure 25 shows a | oadi ng device 714 (inserted
into a chemcal reactor 15 tube 10) with a dust
catching portion 715 on the bottom of the tubul ar
sioaﬁm stRgrdusOpariidas, of it neaydiet used tb oaich okt pegtiaksst , t he

Frnued Guioe Btk e FaehBeROEoThOR § aiHelsea win
bﬂhbn@adlﬂ\g)@él@dé?lsmm(;)dmsm F@?wteﬂﬂ 7. prdu;\t joading t&viba bashumps
i nne
B gl S i faribb g e e sndelihe 447 c2BAE
_t p@tlbr&V‘lQ@oul@ bé ueed %Z%tcrmrd/ dusetr?usaweminto the 5&adteriobs

r om to m j ' d

Vot SFhceenhiBerp e B pne b L et 125 it

215 t OF@hQJSLg? $Hvevskelohding sle}ncé 8uvt With sksttad wirtdoavs 1S4, or

rd. co
T 155 Mg, aCEO RGBT S0l ol tag READE e WifioM TR
snmddrw r:dt:i/\h%rrsﬁt é)eemtdnﬁg ea Idwarrelteean;ufthammertemot tbe nextbe

SO e [
R TR R A
t \_mg\dbﬁﬁetl BA, sme1ﬂ©areTfotts rt]kmglef><te@urtla\nouﬁfmtr@rtebmlersmssuert 822
W nou t '
SR ot U5 8 50 SR G FRIGPr s o
V\@éét Whelitﬂxéﬁgerek‘té &ntl oridgeat pﬁiletggzansids bor malrgmaeuwgbsto
article
eipvet ot ffletgs oierSangrd poesinbiafustif R idow g1
CPRY RiHdo@B 898 Solfdttildipextend alongtnearly\ﬂielenYﬂdSI&lgm df theer ed
i amet er ,at

f _ I

cfBer ERoRE2E e ree ke Frodaeapab sratiofRaken
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t he dust. cat COEI ng portion 715 with

of

d%%ﬂ’ “atﬂﬁfyt © Ye&cal,%r?e\{elq 3 RIS ace 717. The dust

gaér?&ul add p@rtddﬁlﬂnadvﬁs febridgimgus edsenldd, @ rtatrovaitersils suchyas
us rticle or it be .used cat

paperenwddyer, ?‘?‘rﬁ%ﬁ? plaged Wﬂ’&ﬂ'@@o‘? g&g fORIV{ Ip]eeg c?ged catalyst

lairé%_@ﬁ ﬁméﬂratid?ﬂdezi?éﬁﬂéﬁ;ribéd eanich, dr beme SEer mechanisie
oadi n evj c 0 in Fi ures 15-17. That

| eRHid Hg ua%{ chslﬂ%ge %aﬁ%@etsﬁg ﬁ&lﬁ '€Bace the flange

416t UDF@Q#}?M §h89€ar$dtﬁ9ﬁtload'fﬂigéddxm 9tpfor Iuadgg@ellets 25
ortion coul e used . to ¢

D Rkt raheies ot th Y pent 81 gt op elengp aia <
@M@ﬁmatélsethﬁalsaﬁ&&aﬂmé haigft bfftﬁe bams 2beebe lbadedi Apua e

27 shows | oadi n devce 8 d‘f qll

creshll Wherhe PRIRI P Gleierast o1l gh FirAGhEsk oo AN

VB&tiveEA the ffdngBs bhe, mwagér dsfrp@uets rzaeg fonned o»h.&i 5A

extending to a | ower_el eva‘ ? H

ntegether with dust particles 27, largely fills mt e spaces bet%)een the flanges
916. Additional whole pellets 25 lying on top of this bottom layer then can be
swept, poured, or otherwise moved easily onto the flanges 916 and into the
openings 924 to fill the reactor tubes 10, with dust particles 27 falling down into
the spaces between the flanges 916. After the reactor tubes 10 are loaded, the
bottom layer of pellets is vacuumed up along with any dust lying on the tube

sheet 12. The whole pellets 25 then may be screened out and reused. As

17 °



10

15

20

25

30

10 adj acent wi ndow 815B (i.e. so the w ndows
vertically overlap each other). The w ndows 815A,
815B, 815C are slots that extend through the tubular
insert 822 and are wide enough to allow one to easily
view into the | oading device 814 to see whether there
are any bridged pellets 25 inside but narrow enough to
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Catth e the bndess 5 PR ebbets BEedtRES g as sth ¥
CRRHEIBR, thé brasdeostubu %?htéﬁs arang ltiee irfgees) Siraflarlyanien the lower
p033|ble flan con used
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t he he| of the f at its, outer .e

7H022fixed), @-ﬁ@!‘%& CORRSE q)rbéhq ipside diameter g(pangs and releases
the pellets. This quality of the braided tube extension 1022 is explained in

greater detail with reference to Figures 31-34. (This arrangement also is similar
to a stent used in angioplasty.) The spaces between the braided fibers 1022A
are smaller than the smallest dimension of the pellets 25, so the pellets 25 do
not fall out between the fibers 1022A.
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be 90% 110% of the m ni mum di nension of the pellets to
be | oaded. Figures 30-34 show anot her | oadi ng device
1014 as it is used in the 10 pellet 25 |oading
process. Figure 30 shows the | oading device 1014
mounted in a chem cal reactor tube 10 and awaiting
the |l oading stage (this is also schematically
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enbo Vi l ange
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Ctgg%Is(teasnscle?Hg Io%gintgrgjeevice 1014 projected into the reactor tube 10. The
captured pellets 1025 can then be released from the loading device 1014 by
pushing upwardly on the bottom of the braided sleeve 1022, (as shown
schematically in Figures 33 and 34) in the direction of the arrow 1023 of Figure
34, allowing the captured pellets 1025 to be released into a storage container
1031 for subsequent use. This is an example of a loading device in which the
diameter of the loading device changes as the device is being used, with the
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brai ded sl eeve extension 1022. The pellets 1025 sinply
enter through the opening 1024 in the flange 1016,
fall through the sleeve 1022, and accunulate in the
reactor tube 10. Eventually, the |level of the pellets
10 1025 within the reactor tube 10 reaches the bottom
of the |oading device 1014 as shown at stage 3 in
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loading device 1014 falls to zero.
With the catalyst 1025 in the loading device 1014 at a standstill, and
with a number of catalyst pellets 1025 at the same elevation, the catalyst 1025
bridges in the loading device 1014 and pushes radially outwardly on the sleeve
1022. An important difference between this gripping sleeve 1014 and prior art
loading devices is that it includes a mechanism that enhances the natural
tendency of the catalyst 1025 to bridge within the sleeve in order to form a
much more stable and reliable bridge as discussed in more detail below. As a
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5 the sleeve 1022 need not be braided in order to
performthis desired function. For exanple, a spiral
spring, pivoting tongs or fingers, or other simlar
devices could be used to allow the pellets 1025 to
fall through and then grip any pellets remaining in
the loading device as it is lifted out. Loading
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112% ald}acelnt its éu?lgt éprga%tmg. In this case, the obstruction 1130 is fixed, so
its dimensions do not change while the loading device is being used.

Figure 36 depicts in greater detail the clip obstruction 1130 of Figure 35.
This is a "C" clip 1132 which snaps around the tubular sleeve 1122 of the
loading device 1114. The clip 1130 includes a pin 1134 which, as shown in
Figure 37, bisects and extends through the walls of the sleeve 1122. Of course,

the pin 1134 need not bisect the tubular sleeve 1122; it could be offset to one



10

15

20

25

30

uni ntended jostling or handling of the |oading device
1014 at an inopportune nonment will result in partia
or total evacuation of the pellets 1025 within the 5

| oadi ng device 1014. Thus, as the |oading device 1014
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throu%h t he

s aahacanr s gt sbis e i ey 2H Base |

COAsibe tdhbaEhctlu aae thélprévious embodiment 1114 but works in the
same manner and is just as effective in enhancing the bridging tendencies of
the catalyst pellets within the loading device 1214 to cause the pellets to be
reliably retained within the loading device so they can be lifted out of the
reactor tube with the loading device.

Figures 39 and 40 depict another embodiment of a loading device 1314

made in accordance with the present invention. This loading device 1314 is
similar to the loading device 1114 of Figure 37, except that the obstruction
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side if desired (not shown), and there could be one or
nore pins projecting into the open space inside the
tubul ar sl eeve 1122. Al so, the pin 1134 need not
extend fully across the tubular sleeve 1122; it could
instead extend only partially across and term nate
short of the opposite wall of the tubular sleeve 5
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accordance with the Lﬁ)é esent invention. Thi § I oaﬁji ng
di8\ihe loaging seyige. It shodld be noted that, in cases where the pelicts are
going to be lifted out with the loading device, it generally is not necessary to fill
the loading device all the way to the top with pellets and may be desirable to
stop putting pellets into the loading device once the pellets have begun filling
the sleeve.
Figures 42 and 42A depict another embodiment of a loading device

1514 made in accordance with the present invention. This loading device 1514
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simlar to the | oading device 1114 of Figure 37,

except that the obstruction 22 0 1330 adj acent the
bottom edge 1319 of the | oading device 1314 is a
partial - circul ar shoul der obstruction 1330 instead of
the "C" clip 1130 of the earlier enbodinment 1114. As
was the case for the | oading device 1114, the partial -
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hﬁf side wall to have a frustro-conical shape, wth
a°r§ & di aneter at the bottom This functions in
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:cc?p}q%;r{g&e&%og%%ls I?r% lI’S? inob s’tructtede c&%moﬁtms wnlch glggder
does not extend inwardly beyond the inner wall 1617 of the sleeve 1622 (as
shown in Figure 44) to a second, constricted condition (as shown in Figure 45)
as the bladder 1630 is inflated.
The bladder 1630 is in fluid communication with the flange portion 1616
of the loading device 1614 via a gas conduit 1640. This gas conduit 1640
terminates at the bladder 1630 at one end, and at a recess 1642 at the flange
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the sl eeve. Figures 42 and 42A depict anot her

enbodi nent of a | oading device 1514 nade in
accordance with the present invention. This | oading
device 1514 23 0 is simlar to the | oading device
1114 of Figure 35, including an obstruction 1530

adj acent the bottom edge 1519 of the | oading device
15okdon el sfiherpding device 16114 PThetreeesssttdalisleapped with a cover
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tfhe ieRfirigdBvicePmi4Mas bedR rgineed! freehack vled is opened and the
o 8 S anelsh st el iy P Tita el
sl eeveridtred 462%1 depict another embodiment of a loading device 1714
made in accordance with the present invention. This loading device 1714 is
similar to the loading device 1114 of Figure 35, including an obstruction 1730
adjacent the bottom edge 1719 of the loading device 1714. In this embodiment
1714 the obstruction is a lasso 1730 with a slip knot (See also Figure 47) which
may be tightened (typically by pulling on the nub 1750 recessed within the
flange portion 1716 of the loading device 1714) such that the bottom opening
1738 goes from a first, unobstructed condition (as shown in Figure 46) to a
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30 shown in Figure 44) to a second, constricted
condition (as shown in Figure 45) as the bl adder 1630
is inflated. The bl adder 1630 is in fluid

conmuni cation with the flange portion 1616 of the

| oadi ng device 1614 via a gas conduit 1640. This gas
conduit 1640 termnates at the bl adder 1630 at one
esetondnubnatriciedropaditisn (B4hoan in Rigufd 48)geneddhe tastod 6i3@isd
of r{ghedl oadi ng device 1614. The recess 1642 is capped
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1thdbottom edge 1819 of the loading device 1814. However, this embodiment
1814 also includes a flexible arm or whisker 1856 slightly below the upper
opening 1848 of the loading device 1814.
In a preferred embodiment, the whisker 1856 is a flexible wire, such as
a stainless steel piano wire. As catalyst pellets enter the loading device 1814
through the upper opening 1848, they may have practically no initial vertical
component of velocity (as would be the case for those catalyst pellets which
are brushed across the tube sheet, onto the flange portion 1816 and into the
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made in accordance with the present invention. This

| oadi ng device 1714 is simlar to the | oading device
1114 of Figure 35, including an obstruction 1730 30
adj acent the bottom edge 1719 of the | oading device
1714. In this enbodiment 1714 the obstruction is a

| asso 1730 with a slip knot (See also Figure 47) which
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(not shown) may be used to remove or substantially reduce the initial vertical
velocity of the pellets.

Many of the gripping sleeves described above may have a substantial

weight as they are removed from the tube, since they are partially or fully
loaded with catalyst. Thus, it may be advantageous to use a removal device to
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t he | oadi ng device 1114 of Figure 35, including an
obstruction 1130 adj acent the bottom edge 1819 of the
| oadi ng device 1814. However, this enbodi nent 1814

al so includes a flexible armor whisker 1856 slightly
bel ow t he upper opening 1848 of the | oadi ng device
1814. 30 In a preferred enbodi nent, the whisker 1856
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oér ot érscl(e(\enrce ]ﬂ§e|5t§mparts vibration primarily in the vertical direction to
facilitate the evacuation of the loading device either as it is being removed from
the reactor tube 10 or after it has been removed from the reactor tube 10,
depending upon whether the operator wants to deposit the pellets that are in
the device into the reactor tube 10 or elsewhere, such as into a bin.
Figures 57-59 show another type of unloading device 2000, which

unloads a loading device 1914 that has a slit 1917 (as shown in Figure 56).
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flexes away to allow the pellet to pass, but in the
second instance the flexing is 25 nore pronounced in
order to substantially absorb the kinetic energy of
the pellet due to its initial vertical conponent of
velocity. Ot her mechani sns may be used to check the
speed of the pellets so as to inpart a near
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Figure 62 shows the bottom portion of the sleeve 2122 of another
loading device. In this case, there is an insert 2130 at the bottom of the sleeve
2122, providing a reduced inside diameter 2132. The insert 2130 is shown by
itself in Figure 62A. This insert 2130 is adhered to the inside surface of the
sleeve 2122.

Figure 63 shows the bottom portion of the sleeve 2222 of another
loading device. In this case, there is a cap 2230 at the bottom of the sleeve
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device 1950 to grip the | oading device at the top
openi ng. The operator then lifts up on the renoval
device 1950 to lift the |l oading device out of the
reactor tube. In one enbodinent, there nmay be a
separate 25 handle on the renoval device 1950. In
anot her enbodi nent, the housing of the vibrator 1966
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tafhe grekentémabties the pellets to fall out of the

| oading device 1914 in an orderly manner. Figure 59
shows the | oadi ng device 1914 after it has been
pressed down and the pellets have been rel eased. It
woul d al so be possible for the unl oading device to
have a wedge- shaped knife in the place of the wedge
2014 of Figures 57-59. In that case, it



20 could be used to cut open any of the | oading
devices that do not have a slit in order to rel ease
the pellets fromthose | oadi ng devices. Figures 60 and
61 show an unl oadi ng station 2050, which includes a
plurality of unloading devices 2000, each with its own
wedgeCRPAIMs:In this case, an axial vibrator 2052 has
been installed on the station in order to inpart a 25

vertical vibratiaon.to,.the adj ng ,devi ges, . whi.c .
forther adoneped St inineralslialy Paibfira it i adesired
elé@atidﬁ?c&%ﬁs‘i’%%@k stépgofinl oadi ng station 2050 is a bin

or hopper 2054 for collecting the pellets. Figure 62
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2422, which are secured together, such as 15 by
regetr B there is a separate spacer 2418, which is slid
up fromthe bottomof the sleeve 2422 to the flange
2416 and serves to space the flange 2416 above the
t ube2sheet méhod firdoatting belletssiofor clepricalmeastdrrigbe dsaecited in
cltaprr? lf J}Vﬁgrgi% tﬁé :sle6culri?1g %’Eea}lsh Scludes means for reducing the internal cross

sectional area of said lower sleeve portion near its lower outlet opening.

3. A method for loading pellets into a chemical reactor tube as recited in

claim 2, wherein the securing means has fixed dimensions.
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desired height to facilitate brushing the pellets onto
the flange and into the opening 2424. |t may be
useful in situations in which the top surface of the
tube 20 sheet is rough, and in a variety of other
situations. It will be obvious to those skilled in the
art that nodifications may be nade to the

enbodi ments descri bed above wi thout departing fromthe

scop of .t he sent..i nv i.on. 25 30,0 Al : o A
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e as recited in’
means adjacent said bottom edge for retaining pellets in said lower sleeve
portion as the loading device is removed from the reactor tube in order to leave an
open space in the reactor tube from the desired elevation to the upper tube sheet

when the loading device is removed from the chemical reactor tube.

7. A loading arrangement for loading pellets into a chemical reactor
tube to a desired elevation as recited in claim 6, wherein said means for retaining

pellets has dimensions that are fixed relative to said lower sleeve portion.
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claim 2, wherein the securing neans has fi xed

di nensions. 31 0 4. A nethod for loading pellets into
a chem cal reactor tube as recited in claim?2, and
further including the step of reducing the vertica
conponent of velocity of pellets falling through the
| oadi ng device by neans of a flexible arm adjacent
the inlet opening which contacts t he peIIets as they
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ﬁ de of . @ ctor rttube after renoving the
pliobeﬁ Pt (éw?rrs VY R¥"P8actor tube. 6. A I oading
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edgey sai g | L)Q(ﬁgéc Mlefiffo %adﬁ‘l 118ts RAS SAFLURA] rdabom
an openlng I'n sad per ange rtlon to an outl et
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peistS PRl T bt B o sehred BNATRRIMECS 0 Reidns
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ower

sal sl eeve portion as the | oading device is
renoved fromthe reactor tube in order to | eave an

open pace .in.the reactor.t fro
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| oadi ng arrangenent for | oading f;%el lets into a

pdletincluties ashonlsier on ableast 6 pertissoirthenapryitace At gad sleeve
cited in claim6, wherein said nmeans for retaining

%ﬁPVéts has di nensions that are fixed relative to said
| oner sl eeve portion. 32 S. A I oadi ng arrangemsnt for

| oadi ng pellets into a chemc eact qQr %#12
desi 12d efdoadingarangemest fOééo thinto aghemis f@ﬁﬁoa
tu%g 03 alfled egftvg{ ecit&d ihdim! NS lvs)i‘lg ?al& iﬂn@r WhtdeB has a
wraps aroun sl'eeve portion and iIncludes a pin
cwxmtét&lwgmd s"aﬁd)s}maldér bximds abewthe putireiconaumference of said

inner surface.

13. A loading arrangement for loading pellets into a chemical reactor
tube to a desired elevation as recited in claim 6, wherein said means for retaining

pellets has dimensions that are adjustable relative to said sleeve.
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9. A loading arrangenent for |oading pellets into a

chem cal reactor tube to a desired elevation as

recited in claim8, wherein said pin projects

conpletely across said | ower sleeve portion. 10. A

| oadi ng arrangenent for |oading pellets into a

chem cal reactor tube to a desired elevation as

recited in claim?7, wherein said neans for retaining

pellets includes a flexible tie nmember. which is

secuttd t 8 lapingpRgement #W&O@H}gcpeﬁ?@ﬁétro as‘i%glé\llceal reactor
tuB@%d h QBsired Jeievé‘i&r??sdfeeigecﬁﬁrc@eﬁﬂlef@ hefelf sdi@aRhRofop adtditing

into a chemcal reactor tube to a desired el evation
pakety iachutiechr infletablerhladdemher ei n sai d nmeans for

retaining pellets includes a shoulder on at |east a

portion of the inner surface of said sleeve portion.

12. | oadipadias aﬁt&%mt for Wadirpasblles ield dlemidab taactkr

chem cal reactor tube to a desired elevation as .
tube ¢¢ & desited cldvation asirecifgfeineilaimsid, svhiereiesald mepRgier FEIAINEE

'rcunf rence and sai d shoul der extends around the
pék?ﬁ?ﬁllfﬁ%ﬁ%PgTence of said inner surface. 13. A

| oadi ng arrangenent for |oading pellets into a

chem cal reactor tube to a_desired el.evation.a

rec ted i lepdingrsanggmentfos laadime RRISHINIOG CHeBHCH LRl
t@g it(ggéi?si;éaseled)gggq aé I%Rﬁ?éi 3;Itlaiﬁ'f B3, 3lekedd 8l Bchfd RE kéé;ﬁnin%

€eve. oadi ng arrangenent for | oading

pElRid @tRdend stedt exbendingdbor atdeast aportiontyd stid lawesdéave gortion.

el evation as recited in claim13, wherein said neans
for retaining pellets includes an inflatable bl adder.
15. A loading arrangenent for |oading pellets into a
chem cal reactor tube to a desired elevation as
recited in claim13, wherein said neans for retaining
pell ets includes a noose. 16. A |oadi ng arrangenent
for loading pellets into a chemcal reactor tube to a
desired elevation as recited in claim13, wherein said
means for retaining pellets includes a stent
extending for at |least a portion of said | ower sleeve
portion. 34 00
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