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BACKGROUND

[0005] Catalyst is loaded into tubes within a reformer, heater or reactor
vessel. The loading is typically a precursor to carrying out a reaction within such
vessel. ltis helpful to improve the efficiency of the loading process in order to



hopper. The primary ranp has an angle of inclination
and extends to a |ower end of the box. The prinmary

WO 200p/02d03® has a screen. A cone i s connected tBCT/I82000849037
proxi mate to one end of the primary ranp and a tube is
connected to the |l ower end of the cone for conveying
particulate to a tube | oadi ng adaptor. A dust
coll ection cone is connected to the box underl appi ng
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loadifg @indcledauipoprocespes. ti oned for connection to the
tube in the reforner type heater with vertical tubes.
A vibrator is connected to the box. [0007] The terns
or phrase "reforner type heater with vertical tubes”
Summayed in the various descriptions and the clains
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used in the various descriptions and the claims shall mean a steam/methane
reformer, steam/naphtha reformer, direct reduction heater or like furnace
containing a catalyst or particulate material for gas production.
[0008] The objectives to be attained through the various embodiments and
procedures disclosed include:

A device and techniques are needed that can eliminate the inconsistencies
and human error related to delivering catalyst or particulate to any existing tube
loading systems for loading tubes.

A device and techniques are needed that is free standing and can work on
any design or configuration of tubes regardless of the manufacturer of the tubes.

A device and techniques are needed that can automatically and repeatably
provide catalyst or particulate to a filling -system for loading tubes utilizing
electronic controls and a vibrator.



catal yst or particulate to any existing filling
systens for |oading tubes. A device and techni ques
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operated in a simlar manner in the event that there
Is a vibrator or electronic controls failure. A device
and techni ques is needed that can be operated by one
i ndi vi dual thereby reducing the requisite amount of
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[0009]Fig. 1 is a schematic elevational view of one embodiment with the
automated filling delivery device holding a tube loading system/rope with the
lower end of the funnel being inserted into a tube.

Fig. 2 is a schematic of the electronic components of one embodiment of
the control system for the automated filling delivery device.

Fig. 3 is a top view toward the “top off’ chute showing the primary ramp
and screen in one embodiment.

Fig. 4 is a top view of the automated filling delivery device toward

volumetrically adjustable receiving hopper in one embodiment.

Detailed Description of the Preferred Embodiment(s)

[0010] Referring to Figs. 1-4, one embodiment of the automated filling
delivery device 10 is shown. Other embodiments are functional for the intended
purpose of the device, some but not all of which by way of further example are
discussed below.



end, and with a reset switch 18. The hopper 12 has
funnel ed shaped piece 2 1 that defines an openi ng at
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19 of the hopper 12 and can be used to vibrate the
automated filling delivery device 10. One or nore
hopper extension pieces (in the formof a chute) 14
may be nounted on top of the receiving hopper 12 for
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[0013] A baffle 40 (see Fig. 4) may be mounted within the hopper 12. The
baffle 40 shares the weight of the catalyst in the hopper 12 keeping the full weight
off of the slide gate 22. This allows the slide gate 22 to vibrate and helps in
conducting the catalyst past the slide gate 22 and through the opening. The baffle
40 is a plate with a lower angled platform 44 (e.g. thirty degrees from the
horizontal) projecting into the hopper 12 overlapping at least a portion of the
opening in the lower end of the hopper 12. The upper end 41 may also be
tapered/angled (e.g. thirty degrees from the vertical) to inhibit particulate from
passing and lodging behind the baffle 40. The baffle 40 has a vertical slot 45
(e.g. three inches long) through the vertical intermediate portion of the baffle 40
for vertically adjusting the position of the baffle 40 within the hopper 12.



passi ng and | odgi ng behind the baffle 40. The baffle
40 has a vertical slot 45 (e.g. three inches |ong)

wo booglogdeid he vertical internmediate portion of PEEUS2006/049037
baffl e 40 for vertically adjusting the position of the
baffle 40 within the hopper 12.[0014] A box 11 is
mount ed bel ow t he hopper 12. The box 11 includes a top
of f chute 72 nounted along the top of the box 11
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catalgs’otmlmq priamgry3amp 26. The secondary ramp 34 is preferably fixed at a
fifteen degree downward angle of inclination. The secondary ramp 34 may have
a dogleg at the upper end (depicted in Fig. 1) extending up to one side of the
opening in the hopper 12 to direct flow of catalyst onto the secondary ramp 34.
[0017] A collection cone 38 and transfer tube 42 are located at the base 27
or one end of the primary ramp 26. The collection cone 38 is connected to the
box 11, and the transfer tube 42 is connected to the collection cone 38 through-
which the catalyst is thereby .conveyed through the loading funnel fitting 57 and
the loading funnel 58 to the tube 46 to be filled.

[0018] A dust collection cone 50 and discharge port 54 are situated directly
under (underlapping) the primary ramp 26 for all dust and fines that fall through
the primary ramp 26 as this material is undesirable in the tubes 46. The dust



[0017] A collection cone 38 and transfer tube 42 are
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and the transfer tube 42 is connected to the

col l ection cone 38 throughwhich the catalyst is
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An electronic control box 94 is attached to the side the box 11 containing
the primary ramp 26. The electronic control box 94 contains a timer 95, relays
96a,b,c, circuit breaker 97, on/off switch 98 and engagement switch 99.

[0022] The device is operated in the following manner:

Prior to loading any catalyst, the automated filling delivery device 10 will
need to be set up and tailored to the inner diameter (“i.d.”) and volume of the
tubes 46 to be loaded. Every tube 46 i.d. has a known volume associated with it.
Following a chart of these i.d.’s and volumes, the adjustable receiving hopper 12
is set to allow for the filling of between thirty-six and forty-two inches of catalyst
per filled hopper 12 by raising or lowering the hopper extension piece 14 via, for
example, four slots 17 and locking it in place at the required volume with, for
example, wing nuts 15a and bolts 15b. The lower end of the funnel 58 is fitted
with a removable adaptor or tip 60 having lip 59 and a bolted fitting 61 matched to
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the tube | oading system 100 is on the | ocki ng hook-eye
88. An electronic control box 94 is attached to the

W@ 2@e/ordees box 11 containing the primary ranp 2BCT/URE06/049037
el ectronic control box 94 contains a tinmer 95, relays
96a, b,c, circuit breaker 97, on/off switch 98 and
engagenent switch 99. [0022] The device is operated in
the followi ng manner: Prior to |oading any catalyst
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[00%%] and t Hfé()e(t, the slide gate 22 is opened and set/positioned (via for
example a bolt 23 tractable through a mounting bracket 24 which allows the
operator to fix the gate 22 which is moveable through a slit 29 through the hopper
12 wall) to allow the catalyst to discharge out of the receiving hopper 12 onto the
secondary ramp 34 at a rate that allows for the hopper 12 to completely discharge
in about sixty to ninety seconds depending on the i.d. of the tubes 46. The
catalyst, due to vibration, travels down the secondary ramp 34 and discharges
onto the primary ramp 26. The angle of inclination of the primary ramp 26 is
adjusted up or down by loosening the wing nut 25b, sliding the bolt 25a attached
to the hinge on the screen 30 (up or down) and then retightening the wing nut 25b
to fine tune the timing for the unloading of the receiving hopper 12. Again, due to
the vibration, the catalyst travels down the primary ramp 26 which has a screen
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| oadi ng system 100 arm are connected to relays 96a, b, c

in the control panel box 94 that allow the vibrator 70
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the box 94. The tinmer 95 is either pre-set or set to

automatically "turn off' the vibrator 70 and thereby

shut down the automated filling delivery device 10
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mo{ﬁ]ﬂg—:}resx é’gPﬁ?F ﬁéh}eeeg |reg‘;¥i ?hﬁqg?og ﬁﬂj@l Foélséw de unt31 the level
indicatdreftaee hetnshdw@nsih ehe edbe udsamﬁgtdyst@mt omisdisibliélintge funnel
58. delivery device 10 via the dust collection cone 50 and

di scharge port 54. The catalyst falls fromthe primary

[o026]P 26 itrispreferabiet @ yet theofilliagthdight enthe3BoppvRna so that the

wer_front end of the automated filling deliv
IevelrIndlcator flag appears with a m?mmum amount of catalgst left to tI IP/ The tube

loading system 100 is then removed from the locking eye hook 88 and held in one

hand of the operator. With the other hand, the operator takes a small amount of
catalyst in a pail and slowly pours the catalyst into the “top off” chute 72 located
on the upper front of the automated filling delivery device 10 directly above the
vibrator 70. As the catalyst is slowly poured in, the tube loading system 100 is
slowly lowered up and down so that it touches the catalyst that is settled in the
tube 46. This allows the operator to ascertain how much catalyst is still required
as it is poured in.

[0027] Last, after the level indicator flag on the tube loading system 100 is
at the top of the funnel 58, the tube 46 has received the desired amount of
catalyst for that level. The tube loading system 100 is then removed from the

8



device 10. On the bottom of the catal yst collection

cone 38 is the catal yst transfer tube 42. The | owner
wena7ofeothe transfer tube 42 is connected to tPET/FEIO6/049037

of funnel 58 via, for exanple, a fitting 57. The

catal yst travels down the transfer tube 42 into the

funnel 58 and down into the tube 46 onto the tube

| oadi ng system 100. [0025] After the hopper 12 has

BRI o it IR0 i 19 4% 5 KB 40 ano

placeddntas \Nne crtext gubadpelyy fldiedeﬁymg ongnbiee hanbleat 20 atthched to the

oS BANPo HEs B, B R PR hord. o e
IoadMg)syslHarrﬁ roo téﬁtelﬁsrméwm’mto%e furire® GguBnaafkenenthe procedure is

rorRBIR S e Loeptii el st th o8 8haiNaPR d Sheslian sde gate 22

and PagipERe| Fred Bheaﬁglb(s%t\ﬁlﬁlcﬁ%élfé? BIrBREG Hesy §&ny{ PF remdalnder of

repeating the entire cycle. This procCedure 1Is
the Jaading: ¢renalipsl i ndi cator flag (not shovvn) on the tube

[0d2@§d' Ng Syalsrgié n‘uﬂm‘é’tnéh@f?h{z FB frH %ﬁd 4 8hry ramp

is preferable to set t t he

34 ﬁ%ﬁ)]ﬁ@" a_szp@%itlon@g afraideate 22rand batite. 4(D)algelap1marmme the
sy T Ul S0 BbHTon ble l y Mfer o more

rapictoading speetipakd 880wnahgie ladsloweo lspebdr(dltbtbugﬂn the secondary
arf St Brerehpbl e Ahgch aifRleitiFs B Hetlio)Tr Gieding on
loadimg sm!erl)yst into the top of f'* chute 72 | ocated on

uppe frot of the automated. fil li del i ver . .
10028F; (PTG FBeyS pragRite, f8 wiesis 6 h Aiemated filing delivery
devica A0y have Se\&ilmd Yrop® W&l ipRototylfed HBGelo ?é@' @\Gbrsyé\ﬁeﬁﬂl months.

10|ssIOV\Ay wer e and down so that it touches
Th aléb‘éa ding “sy b < Ta8RpAbchave Been: UBed 4. comiaction with the

aut@Ha@é@ fmtr@ aawéwq!e\héé a@gﬁéxie@'blﬁﬁhomegggrn%&byaﬁ@d 'UNIDENSE
f“"tgwﬁ‘qtas?@% aVﬁHalalét fé@ﬂ\f@ﬁ*@lm Servicesoing. cmt]hvmghwm fimctional tube
loadifg dyitéfh 106 naPbafj n?@rn&tl@bf‘?'s&?éraf e nhitisnd'Ral@%Bperated the

recei'ved the deS|re
automated filling delivery device 10 with very consistent and predictable resuits

which was the ultimate goal of developing the automated filling delivery device 10
in the first place, removing as much as possible the human factor from the loading
of catalyst into tubes.



catal yst for that |evel. The tube | oading system 100

is then renoved fromthefunnel. The automated filling
waledo7waqye devi ce 10 is pulled out of the tube BGI/ESZN06/049037

pl aced into the next tube to be filled. One or nore

handl es 20 attached to the automated filling delivery

device 10 may be useful for this procedure. The tube

| oadi ng system 100 is reinserted into the funnel 58

thir} Se%%%%gt.jf,re procedure is repeated with the

the set up of the hopper 12 volune, slide

ate 22 ra 26 .and .34 angl.e(s) which hav | ready. .
1. BB Aprtafio o Ao ERRIcn vy & R BreiHAg Boubr SpHidined in a
ncI| ation of the primary ranp 26
refOROL DG Rrate Wiy sicR uBGS GOMETSBET oni ng of o1 i de
gate 22 and baffle 40) help determ ne t he di scharge
t i ne/hoRPeringving AR opeHing a&"‘@t lewsr 8Ngh angl e rel ates
to a faster or nore rapid | oadi ng speed, and a | ow
angRegatesmenated pacthe ApPROL§AlecHYE RIIRRING PuaptE opening in
is preferably fixed since it generally has no or
thenkeppegi bl e bearing on | oadi ng speed). [0029] The above
procedure and design of the automated filling delivery
devad®xiobated belowte hopperrany prot ot ypes devel oped
over several nonths. The tube | oadi ng systens 100 that
hava prisearyusacp mourded umthe box windertappirgutheneperng in the hopper
filling delivery device 10 have been the SOFTLOAD and
wheNiREEREpfindry ngmpehdavan anvé lofiinainbtiomdrat ektgsids to a lower end
Services, Inc. although any functional tube |oading
of e 100 may be i npl enented. Several technicians

have operated the automated filling delivery device 10
Wit Wheesiy suid Privh@myt randsl indl @t h ahbans eSiuallcwingi dist W@l fines to
the ultimate goal of devel oping the automated filling

faudﬁ}dug@fya.dqjﬁrﬁgryllgnh@ the first place, renoving as
as possiblé the human factor fromthe | oadi ng of

t gl
ek S B ot 93,8 48 gspo oo
for%ohveg @ aﬁé\‘ﬁﬂula@e %e‘ir%%ﬂﬁéct&ﬁﬁﬁ ARV pi¥ifate to one end of

vert conpri
said primary ramp;,

a means for collecting dust and fines connected to the box underlapping
said primary ramp;

wherein the tube loading adaptor is positioned for connection to the tube in
the reformer type heater with vertical tubes; and

a means for moving the particulate connectable to the apparatus for
automating delivery of the particulate.
2. The apparatus according to claim 1, further including a lid hinged to a top

end of the hopper.
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a hopper having an opening at the |lower end; a gate
mount ed on the hopper selectively projecting over the
we@p@niongié n t he hopper; a box nmounted bel ow t heCTOpIE6/049037
a primary ranmp nounted in the box underfapping the
opening in the hopper wherein said primary ranp has an
angle of inclination and extends to a | ower end of the
box; wherein said primary ranp includes a neans for
aIIomnng dust and finpes to fall hrough said pr
3. r anphe AnRsEAYSt dec gl RlaImy F\e 'EE'I‘@! h‘apl?%!bﬁﬂensm
Ioadlng ada Ptor the neans for conveyln t he
pieed conpgriade %@%@E@Wn@@?é%nﬁ?*@ RePBB% eg;’pqg;ﬁl%p@qeocompnses a
one end of said primary ranp; a means for collecting
Chld@ilavmﬂjwﬁtlﬁébs’@gﬁqnect ed to the box underl appi ng said
primary ranp; wherein the tube | oading adaptor is
4. posThé @pparaivs acoondingi tonclaim th durtbee inaludihg a §ddinged to a top
type heater with vertical tubes; and a neans for
endof/saig hdpperaxdensibapiecsonnect abl e to the apparat us
for automating delivery of the particulate. 2. The
5. appfhatagparaty aicogrding cbaclain, 1f further inchudingi aahaffle mounted
lid hinged to a top end of the hopper.3. The apparatus
witifigabediopper andl i leadt pdrtially proje g dvagthe dvgmiag in the hopper.
ext ensi on piece connected to the hopper wherein said
6. hOpPRE #piRARISOACIrAY &P BRIIMSSSwhefdint il BAME includes a lower
vertical slots. 4. The apparatus according to cIa|n13

snduapasotmshonasny o igud o otonon medyahitel
7. ¢l arRy lapparatBsicdoiding o Garn Balih&reiPYaiesaifle has a vertical slot
for vertically positioning said baffle within the hopper.
8. The apparatus according to claim 1, wherein the hopper has a funnel
shaped piece at the lower end, the funnel shaped piece defining the opening at
the lower end of the hopper; and

further including two guides attached along and beneath the funnel shaped
piece for receiving and positioning the gate as a slide gate.
9. The apparatus according to claim 8, wherein the hopper has a horizontal
slit aligned with the two guides;

wherein the slide gate is mounted through the horizontal slit and projects
outside of the happer for adjusting and fixing the position of the slide gate.
10.  The apparatus according to claim 9, further including a mounting bracket

attached to the hopper and a bolt tractable through the mounting bracket

positioned for selectively fixing the position of the slide gate.

11



within the hopper and at |east partially projecting

over the opening in the hopper. 6. The apparatus
wa@ewandiong to claimb, wherein said baffle i ncP@®s2086/049037

| oner angled platformfor projecting over at |east a

portion of the opening. 7. The apparatus according to

claimb5, wherein said baffle has a vertical slot for

vertically positioning said baffle within the hopper.

8. abpar.at u [ 0 ¢l aj ; nein.

11-nopbls SErats Aot e dafh . Ykt WEIRL dides 2 top off
funnel shaped piece defini ng the eni.ng ,at , t ower

chuigt iGmEA e B Foh. el h P abd et 1g % 8bHRebes
attached al o and beneat h the fuynnel shaped piece for

12. . cEiG | ARPEIABILBESUABI fy I datliner Inidige g Fagongary ramp
The apparat us accordi r&g to.claim8, wherein thtg hogge_r .

moygated; within g thopper jand Witgi dhqibox vRderaRPiga;tiesopening in the
wherein the sljde gate is nounted thr_ou%h t he

hopper| antheyeriappingasrid Rrinast sampt whaeeip it ?If@q%‘ﬂﬁéf ragp has an
adj usting and fixing the position of the slide gate. .

angle . ofTinslinatien dransvatssoielisaid tyirgany rarop and eéends to a position
i ncluding a nmounting bracket attached to the hopper

staggered tnainta teamting blige tofsaicypriciasy nawmpt i ng br acket
positioned for selectively fixing the position of the

13.sl i Tee gppardtlis abicerdipg 4o alais 62 0wheiain thesetendary,ramp includes
wherein the box includes a top off chute nounted al ong

an ahgledognd piddecstendiagdimtly anesidd of thecoparpngin tH hopper.
apparatus according to claim?1, further including a

14.s Geehdpparatasacodrdiig to \Wdif 12} WMbehsinthe s@de Wtihclination of the
t he box underl appi ng the opening in the hopper and

sec@h@b&ﬁﬁ@hpgsm&d abrsadglebs MoWH4EL N t he secondary
ranp has an angle of inclination transverse to said

15.pri ﬁﬁé)éﬂp%‘?@tu@%c@?ﬂiﬁg 46 dlinf1 PAkkkdiA ﬂhé%g&ebﬁmcﬂﬁﬁﬁon of said
a |l eading edge of said primary ranp. 13. The appar at us

prirﬁgfépfé#hﬁgsfaej&l@glg] 12, wherein the secondary ranp
I ncl

udes an angl ed end piece extending up to one side

16.97 THE PPERLRE ddéotdifig IORGM 1, wherein the angle of inclination of said

primary ramp is preferably in the range of from 10 degrees to 30 degrees from the
horizontal.

17. The apparatus according to claim 1, wherein said means for allowing dust
and fines to fall through said primary ramp comprises a screen.

18. The apparatus according to claim 17, wherein the screen has a mesh size
of at least one-quarter inch.

19.  The apparatus according to claim 1, wherein said means for conveying the
particulate to a tube loading adaptor comprises a cone and a tube connected to

the lower end of the cone.
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14. The apparatus according to claim 12, wherein the
angle of inclination of the secondary ranp is fixed at
wdodegoees downward. 15. The appar at us accor dPEmUSm06/049037
claim11l, wherein the angle of inclination of said
primary ranp i s adjustable. 16. The apparatus
according to claim1l, wherein the angle of inclination
of said primary ranp is preferably in the range of
from 10 degrees to 30 degrees, fromthe horizontal . gﬁ%
20. Thd heppRPARAIS AEERIARGEP F8Im| hivhareiqaridsngassifer Gllaring dust
for allow ng dust and fines to fall through said
andfinaseegmpEBEs Gofpst erllection epperand g disgharggparhegrnected to the
according to claim17, wherein the screen has a nesh
lowey erd of the dushecllashion®eaet er i nch. 19. The apparat us
according to claim1l, wherein said neans for conveyi ng
21. t h@heaappanhtuseaceordingutte ¢lainai hgwhesginothe: dulpe ileading adaptor
cone and a tube connected to the |ower end of the
comprisas?d mdmes fppadjasting toc ther dhiney diametex of the twberivithe reformer
said neans for collecting dust and fines conprises a
typglheateralitreoéitioal tubes. and a di scharge port connected to
the I ower end of the dust collection cone. 2 1. The

22. appRie hpparita8=bcoedihg t6 lokim 21, wWielréinnsditlentahe for adjusting to
| oadi ng adapt or conprises a neans for adjusting to the

the iAAEF dAMBRCHT Bhe tthBe tiHbhe Fefohfer al/pe NReatey patth eRtttal tubes’
with vertical tubes. 22. The apparatus according to

confpriig® 21, wherein said neans for adjusting to the
i'nner dianeter of the tube in the reforner type heater

\éméﬁiﬁﬁgeq bggg,\gtaﬁlgggﬁonpr i ses: a funnel havi ng a
; p connected to the spout; and a

L1 By frhEYABE dPESnddied 16 TRY 8Pbt; bhi:

a lip circumscribing the removable tip.

23. The apparatus according to claim 21, wherein said means for adjusting to
the inner diameter of the tube in the reformer type heater with vertical tubes
further includes a support attached between the box and said means for adjusting
to the inner diameter of the tube in the reformer type heater with vertical tubes.
24. The apparatus according to claim 1, wherein the means for moving the
particulate comprises a means for vibrating the box, wherein the vibrating means

comprises a vibrator selected from the group of vibrators consisting of an electric

vibrator, a pneumatic vibrator, and a human hand.
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23. The apparatus according to claim21, wherein said
means for adjusting to the inner dianeter of the tube
WO poovlogsonef or mer type heater with vertical tubR&T/US2006/049037
further includes a support attached between the box
and said nmeans for adjusting to the inner dianeter of
the tube in the reforner type heater with verti cal
tubes. 24. The apparatus according to claim1, wherei n
t he_nmeans for noving the i.cul ate conprises, a nmean
25foerw bPRRPTRUS h%c‘"kfg'i?'"% rsfqm e uihen 'ﬂ@umsa means  for
nprises . a vibrator selected fromthe group o
susvpaﬂmg@raal%aasagfiu lyveging @ dvle t lopding |systasm, lna the tube of the
pneumati c vibrator, and a human hand. 25. The appar at us
reformesr Bipeg heaten with vertioal itubes; mhargimdhe means fasr suspending,
suspendi ng, raising and |lowering a tube | oading system
raising tarel tlowering ishposiibpedeabovedheetuke loadingy edaptosl and runs
tubes, wherein the neans for suspending, raising and
interoaloithg tube poading ausptabove t he tube | oadi ng adapt or
and runs internal to the tube | oading adaptor. 26. The
26.appEhappacatasratcogding tolakaim 2, furthiérniaciudired adiongrah system, the
control system the control system conprising; a neans

cortINeysiep@tonprigiid! a reset switch nounted on the
hopper for contact with the lid; a means comunicating

W tA rhE8nSRDMSMUAICAHBY] Wilh t¢eo8t Siviih FheunkRy 8hnthehRopper for
means for nmoving the particulate conprises a means for

Con\(é&r@,‘m%h@e box; a means communi cating W th a neans
for suspendlng rai sing and | owering a tube | oading

\S/)éf% Iﬁg%alir{b écﬁ\ﬁrﬁdl’h@a’&ﬁg R therREaRS férYIﬂ%v'?@%%rpleEGIate wherein

wher el n the neans for suspending,

therrﬁé%ﬁQ%r"’lﬂngng"fﬁE rﬁlb@la@ébhp EQ 208 ﬁstf&ewbrﬁfh(% the box;

apt uns I ntern tot etube

ada&’k?éner{ﬁi&%n |8er§oc41\§{tﬁ ﬁé%"nggplr %Q§p&ﬁ’cﬂﬁ§°}a|§i¥§ta‘?ﬁ‘lowernng
a Lora%&%ipfg%m«% o B S P S s

wherré?n e Pneans for suspending, raising and lowering is posntloned above the

tube loading adaptor and runs internal to the tube loading adaptor; and
at least one timer in the control system.
27. A method for automatically delivering a particulate to a plurality of tubes
contained in a reformer type heater with vertical tubes, comprising the steps of;
feeding a measured volume of the particulate at a controlled rate;
screening the particulate allowing dust and fines to fall out of the main flow
stream of particulate;
collecting the dust and fines;
conveying and directing the main flow stream of particulate into the plurality of

tubes in the reformer type heater with vertical tubes.
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feeding a neasured volunme of the particulate at a
controlled rate; screening the particul ate all ow ng
walear/oageds fi nes to fall out of the main fl ow SPCEEA2008/049037
particul ate; collecting the dust and fines; conveying
and directing the main flow stream of particulate into
the plurality of tubes in the reforner type heater
with vertical tubes.28. The nethod according to claim
27,_wherein said steps of feeding, screeni
28. .o THR | MR aM TR 8 SH4TacbomHEIREY S0 v PP aigfeading,
and gravitatjonally noving the particulate. 29. The
scregfingd ﬁ@'&ﬁ'@l%ga@% @pavaylzg argr targomplisheg ngy vibrating  and
posi tioning an apparatus for autonating delivery of
gravitetignallyiroavisgdhemadierdate.t o an i ndi vi dual reactor
tube to be filled; connecting to the individual
29.r eathemethbd qmcbaiing do claioh 22 dorthgr stadydingnd
di spensing the nmeasured catal yst into the individual
r egudsitioniinge ano dpgpdratuse dioandutorhating t delivéryadifnghe particulate
system | ocated within the individual tube of the
proxighgterterarn ndévidealtreactdritbbe ¢ biedfilledt ubes to be fill ed.

connecting to the individual reactor tube prior to said feeding step; and
dispensing the measured catalyst into the individual reactor tube to be filled
and onto a tube loading system located within the individual tube of the reformer

type heater with vertical tubes to be filled.
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