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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. It is helpful to improve the efficiency of the loading process in order to
improve the efficiency of the resulting reaction and to speed up the catalyst

loading and clean-up processes.

Summary

[0006] Automation of the delivery of a particulate to a tube contained in a
reformer type heater with vertical tubes is disclosed and includes a hopper
having an opening at the lower end. A slide gate is mounted on the hopper and
selectively projects over the opening of the hopper. A box is mounted below the
hopper. A primary ramp is mounted in the box and underlaps the opening in the
hopper. The primary ramp has an angle of inclination and extends to a lower end
of the box. The primary ramp also has a screen. A cone is connected to the box
proximate to one end of the primary ramp and a tube is connected to the lower

end of the cone for conveying particulate to a tube loading adaptor. A dust



[ 0006] Aut omati on of the delivery of a particulate to a
tube contained in a refornmer type heater with vertica
tubes is disclosed and includes a hopper having an
opening at the lower end. A slide gate is nounted on
the hopper and sel ectively projects over the opening
of the hopper. A box is mounted bel ow the hopper. A
primary ranp is nounted in the box and underlaps the
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A device and techniques are needed that can automatically remove dust
and fines from catalyst or particulate as it passes through the device.

A device and techniques are needed that can be adjusted by volume and
filling speed matched to the internal diameter of any tube for the delivery of
catalyst or particulate to any existing filling systems for loading tubes.

A device and techniques that is sufficiently versatile that it can be
manually operated in a similar manner in the event that there is a vibrator or
electronic controls failure.

A device and techniques is needed that can be operated by one individual
thereby reducing the requisite amount of manpower to staff a tube filling project.

A device and techniques are needed that are as fast as or faster than

existing delivery methods and are simple to use.



A devi ce and techni ques are needed that can
automatically and repeatably provide catal yst or
particulate to a filling systemfor |oading tubes
utilizing electronic controls and a vibrator. A
devi ce and techni ques are needed that can
automatically renove dust and fines from catal yst or

particul ate as it passes through the device. A

devi ce and techni ques are needed that can be adj usted

by volune and filling speed matched to the internal
BribfaD@sctiptivn 8fthd SbeerabVidve ofithe Deawind(siat al yst or

particulate to any existing filling systens for

| oadi ng tubes. A device and techniques that is

[0o (A:I‘I;F‘;’!1 e?nkl % ‘é@l’iérﬁ&ilé léRonhl VidW & oRBNEmbbidiment with the

In asimlar manner in the event that there
i autamat¢rt filiog delivenyedaviesnheldingna tepes lqagingusystem/rope with the

devi ce b d
o Enft B R B il RERUEE 4 8Bk ot o e
Zﬁglmﬂ;j Dfs ﬂgnlt@@mﬁtlc bt albbtrambldmgmfohdelmtmgf pmenjefrtxodlment of
evi ce and techp are t
cinercestiol Sysiem Tek e angmatad U5 SRt tERd ar o
Si Mpi@ 3 & H%8p V@U 't&kar@eﬁ\‘ér“t@é oM cAlitet SfowiRY ehé& lprifi@ypgamp

of the Draw ng(s) 3 Fig. 1is a schematic
eam/acneenam oneemttqdlmﬂ@t enbodi ment with the automated

];Iylsl éqﬂr %l | V?Cﬁ; vg%lv O\t/\tﬁe?'a%'t a@dt ﬁﬁ’iﬁg'uﬁé;\g)leﬂg devnce toward

| vslemieaitallpdjustdbid esceiving-hgppé inona esuhediment of the
el ectroni ¢ conponents of one enbodi nent of the control
systemfor the automated filling delivery device.

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.

[0011] In one embodiment, the automated filling delivery device 10
consists of the following main components:

A volumetrically adjustable receiving hopper 12 with a hinged lid 16 at the top
end, and with a reset switch 18. The hopper 12 has funneled shaped piece 21
that defines an opening at the lower end. Handle(s) 20 may be located on the
neck 19 of the hopper 12 and can be used to vibrate the automated filling
delivery device 10. One or more hopper extension pieces (in the form of a chute)
14 may be mounted on top of the receiving hopper 12 for volumetric adjustment.
[0012] An adjustable flow control slide gate 22 is mounted through a
horizontal slit 29 in the wall of the hopper 12. The slide gate 22 selectively
projects over the opening at the lower end of the hopper 12. Two guides 13 form
a track for the slide gate 22. The guides 13 are preferably angles attached or



Fig. 3is atop viewtoward the "top off" chute
showi ng the primary ranp and screen in one enbodi ment.
Fig. 4 is atop viewof the automated filling delivery
device toward volunetrically adjustable receiving
hopper in one enbodi ment. Detail ed Description of the
Preferred Enbodi nent(s) [0010] Referring to Figs. 1-4,
one enbodinent of the automated filling delivery
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In actuality it cannot be both stral% and
[0@1(45\/\;3(1 at‘\ pere 13 dsnqunted below the hopper 12. The box 11 includes a

top off chute 72 mounted along the top of the box 11 adjacent to the neck 19 of
the hopper 12.

[0015] A primary ramp 26 is mounted in the box 11 underlapping the
opening in the hopper 12. The primary ramp 26 has an angle of inclination and
extends to a lower end of the box. Preferably the angle of inclination is
adjustable is adjustable within a range of ten to thirty degrees from the horizontal.
The primary ramp 26 has a screen 30 (method of allowing dust and fines to fall
through for removal) which may be enclosed in a ramp frame. The mesh of the
screen 30 in primary ramp 26 is preferably made of a perforated plate with 1/4"
holes punched there-through at 3/8" delta, or it could be a frame with a 1/4" mesh



[0013] A baffle 40 (see Fig. 4) may be nounted within

t he hopper 12. The baffle 40 shares the wei ght of the
catalyst in the hopper 12 keeping the full weight off
of the slide gate 22. This allows the slide gate 22 to
vi brate and hel ps in conducting the catal yst past the
slide gate 22 and through the opening. The baffle 40
is a pl ate with a lower angled platform44 (e.qg.
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27 or one end of the primary ranp 26. The coll ection
cone 38 is connected to the box 11, and the transfer
tube 42 is connected to the collection cone 38

t hrough-whi ch the catal yst is thereby conveyed through
the | oading funnel fitting 57 and the |oading funne

58 to the tube 46 to be filled. [0018] A dust
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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 the i.d. of the tubes 46. Once fitted with the adaptor 60, the lower end of the
funnel 58 is placed in the tube 46 to be loaded. A tube loading system 100 is
inserted through the upper end of the funnel 58 and lowered into the tube 46.
Once at the bottom, the tube loading system 100 is raised to the height required
for the discharge of one hopper 12 full of catalyst and hung on the locking eye
hook 88 on the arm 84 of the reset switch 80 for the tube loading system 100.



An el ectronic control box 94 is attached to the side
the box 11 containing the primary ranp 26. The

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 foll owi ng manner: Prior to | oading any
catalyst the automated filling delivery device 10

i need, to be set,u nd tailqr 0 [ .

T, ceglo poneey 12 e R It e ({15 gEghg s 16 fully
cldseddethe BMARTY sivithle 986oh. the b@stral parmaMbokxobdnie put in the “on”

associated with it. Followng a chart of these i.d.'s
poghi®nvol ures, the adj ustabl e receiving hopper 12 is set
[0§ 232 | OWELP ﬁh%}h?st Irlobbbf 92 &iniP 8t eaeR difitiéivicatalyseiiteach tube

y-two 1 nches of catalyst” per filled hoppef by

46; firstithg atm 8®mmqnnghmhéh©amma§m$ﬁ§t@n mel(Sehqm)vqsaralsed

SRR, SR B S 3PS AT o e
brackeét 92l Thellobet §Wl@cHe@V\m s0)despedtivelyf onrtaé r56e|vnag hopper 12

arhb o sing ey 160 4 99 Shcnerd i b Edp thhgontro

pahnkP €<4 fﬁb?eaf th?»@ WleoF hgy agapkoén |zeHh9%/| BM‘Q{mg the
end the tunne placed in the tu
enlgegelment Awitaly @9 oadha@osy%«% ehihe dinarsdg t%@ﬂh@dpqemﬁwghset to

ot o S, 5 S AT 9 Mmarc
RS pdoscs 10 v o syt s s
oS RSRESH e R Sl e R B e

r 1
i $0% s BeORUPRLRS 18 85y Tono sesn awcgssar

rumhueg |orf dwel@utbmaltgd filling deliverndeviee SO if lofij unateodedn t he

trol 0X.:94 p n
[0 %@23] FoMet é'? h%g"ﬁ EE1@ hFﬁe%]?Jh edac BB#?@}%@ t(wa for
exafipié ¥sbolt m%aabtabld)mréﬁgh fd mduntlhg rack&424 widoh \atlioads the

opﬁe?%o? toct et A2aps Rung et Badn &t BbdTiouth i hopper
&ﬂg tenatllewtths c@f Yi‘i% d%%ha@%?ourﬁﬁethe $é‘!:énﬁh§$10f3§er $9 onto the

ectively, he recei vi ng hopper 12 and
seboadiamgramy@twaloa raten thate allowa cfor citiet bopreray2 tpegompletely

h
ol e AR S B e el e 14 bR 4o
Thehealiystd4ueThe vibrationDravelseiddwar the esamindary sampt 84 and
automatically "turn off' éqt;e Vi bra or .70 .an

th by .
diiharoroRnia 1 RUNGRATEIP 28 Tig 29018 96,90 @BYoR &1 1S primary
raﬁ'{ﬁ: d% ifadBsicaduplor %i'%%t d)?ﬁ)b%@hbhgf ﬂhéewl'fn@ Re2sH %ﬁﬂlﬂgfthe bolt

twent’y seconds ctated t he par anet er s
Z%h@tqcmbdtto the hirge on rtb@l)screﬁﬁb3@ |(H’Qr0f95§Wf§ andr fhen| retightening

th%ﬂﬁ ég% Oﬁrﬁ%lﬂbeh@]e rﬁ Batf&r thé ﬁl@a@ﬁg\ﬁ?me rdeclejvmeq hopper

12deagame diéd td theelibrativn, ttmdyathlyét(l@é&/dlé\lelmWn mwbepmha[yeramp 26
ate 22 is opened and setéE05| i oned or, exa

which Beé 2screph AC-podnted; B (it TGRS ok R oS BorRening
m3Han 'ﬂh@"&talgﬂ &%%éélté&ostsothfe' p)(nrhﬁﬁl ﬁ?ﬁ&Z@Zth‘éhdu?éﬁ anﬂ fines

noveabl e throu It 29 throug opper 12 wal P
falt thratglothe: $rreen 38l L;rsiertthﬁ influenee Q’égtﬁ)ﬂty mhqrqa,él"ley are collected

recei ving hopper 12 onto the secondary ranp 34 at a
rate that allows for the hopper 12 to conpletely

di scharge in about sixty to7n|nety seconds dependi ng
on the id. of the tubes 46. ‘The catal yst, due to

vi bration, travels down the secondary ranp 34 and

di scharges onto the primary ranp 26. The angl e of
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and transferred out of the automated filling delivery
device 10 via the dust collection cone 50 and

di scharge port 54. The catalyst falls fromthe primary
ranp 26 into the catalyst collection cone 38 toward
the lower front end of the automated filling delivery
device 10. On the bottom of the catal yst collection
cone 38 is the catalyst transfer tube 42. The | ower
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58devi ce 10 directly above the vi br at or 70 As t he

068" L° < itimueyeRate 38 565 thel Bing, fEidkl oF o APPSR 3kt the
Ie\;eh ‘?hd?@été‘i' S appetrs WithSLhlidiffhm Briolft bﬂ&ﬂalﬂl@t lefthé §ill. The tube

[ ows t he ogerator to ascertai n how nmuch cat al gst i s
Ioa;ilmst isystequilP@ds dken remeveshfreaythenlockingosye_haek 8gfanst held in

ootk B, Pt D e 40k s amoun
of reataliysteih & hsaildaad reoignpours the catblgbl ftto fthe ‘tdpatoff’ chute 72
loqateAnamne. PRRTeITOnk AL e, AU EEr g dsiiay| JRIE 10 directly

ab@@é‘ ihe iBrdtsr pol |A%dt1%‘tc:a@1dystt he dI6RF A6urkadi r\0|tﬁéel@|bénlbﬁdmg

the next tube to be f . One or ‘nore handl es
syastemadB@ds slowih owared gt and fiowmst@gthatalntvwwesdee.caéalm that is

f T,
soll B D54 3554 ko i bFah o RpRAT o sl Tt
stméqm@dmsqcmbmeedm.r epeated with the exception of the
et up of the er 12 yolune, sligde t and.ra .
088 1ang skasinrtey B lnkandiRabe Tiap tusis BE fpkid Nsee o i
at tREBRbP AT thef funhier Beatd utPabakad Received the desired amount of
catalyst for that level. The tube loading system 100 is then removed from the



[0028] The angle of inclination of the primary ranp 26
and secondary ranp 34 (as well as positioning of slide
gate 22 and baffle 40) help determ ne the discharge
tinme/rate into the tubes. A steep/high angle relates
to a faster or nore rapid | oadi ng speed, and a | ow
angl e a sl ower speed (although the secondary ranp 34
i's preferably fixed since it generally has no or

3L e T Ao B B L AR L5

pl&ead o ek haxetudeolovss filé@na)ﬁ@rbf 362! nbmmes Jeshceedo the
over several nonths. The tube | oadin sterrs 0 t_lt]1
éﬁ e tube

autemateskiiling gebivary deyise i mayrba el ﬁtUﬁﬁ?
Io%%ﬂ%ﬁﬁfhpp%%ﬁ#% &8 irk8 thé"fﬁgﬁ’é% bhe ﬂ%):e-ﬁh@“&d%@aure is

i ng net ods aval |l able from Ca
reﬁeatedomm thlemceatlonoﬂwe setyup afibe; fmmert1@b@|llr0a,d$lﬁig gate 22

R R B Ll R e P RS e G001 Bl ebnainger of
tthda"ygabyergqaﬁl stent and predictable results which was

It t | of d | h f
[0B2F] ver y ThevArElS QbINCINAING F the BBRRLEME Sagntieoauda

|
ramgcﬁ} &3 \Hlé’lf]té% B#}ﬁ tlé@lﬁg tb‘f'vﬁmb {3%@2232; ?t‘;lrde BH?fIU@) hefFédterfine the
dnsqimgatlmlrﬁatﬁ intuthenteben g dieieplhigly aagleaebé@& t%mfa@t%r qrgnore

contai,ned, in a _refor
rafigh badiaf SPeBLEtL o bl SBlugh ¥REd Rl Bl d'secondary
raﬁfpl 341t% ;ir@ili@%bl? fisted tsmce it @em&lﬁy inasind ed negmgllbie Hearipgion
sel ectively projecting over the opening in the h
logding sPaednt ed bel ow t he hopper; P ) © noPREn:

[0029] The above procedure and design of the automated filling delivery
device 10 have evolved from many prototypes developed over several months.
The tube loading systems 100 that have been used in conjunction with the
automated filling delivery device 10 have been the SOFTLOAD and UNIDENSE
filling methods available from Catalyst Services, Inc. although any functional tube
loading system 100 may be implemented. Several technicians have operated the
automated filling delivery device 10 with very consistent and predictable results
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.



a primary ranp nounted in the box underl apping the
opening in the hopper wherein said primary ranp has an
angl e of inclination and extends to a | ower end of the

box; wherein said primary ranp includes a neans
for allow ng dust and fines to fall through said
primary ranp; a neans for conveying the

particul ate to a tube | oadi ng adaptor, the neans for
conveying the particul ate being connected to the box

Wipatds claimhed iso one end of said primary ranp; a
nmeans for collecting dust and fines connected to the
box under| appi ng said primry ranp; wherein the

1. Aabgppepatdis far adepiatingi delives) ¢ff @ particutate ¢@antabeicontdined in a
the tube in the reformer type heater with vertical

reforh&8ty Pé'h@ater with @erﬂ@él'!ﬁbéé%oﬁ‘lb‘v‘ﬂsﬁ@ the particul ate
conneCtable to the apparatus for automating delivery

of Lit pper ﬁé\ﬁHé;%bﬁ:é) ﬁﬂ;d?t%e'icSWe fgper. 3. The

appara s acco further including a

o e R PR SRR s e
theh &er for contact with the lid;

a box mounted below the hopper;

a primary ramp mounted in the box underlapping the opening in the
hopper wherein said primary ramp has an angle of inclination and extends to a
lower end of the box;

wherein said primary ramp includes a means for allowing dust and fines to
fall through said primary ramp;

a means for conveying the particulate to a tube loading adaptor, the
means for conveying the particulate being connected to the box proximate to one
end of 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.



a means comuni cating with the nmeans for noving the

particul ate wherein the neans for noving the

particul ate conprises a neans for vibrating the box;

a means comuni cating with a neans for suspending,

rai sing and [ owering a tube | oading systemin the tube

of the refornmer type heater with vertical tubes,

wherei n the nmeans for suspending, raising and | owering

i s positioned above the tube | oadi ng adaptor and runs
2. i nt dheappacattus @ccoding teaclaing 1atlufitenincladiog atlid kinged éme top

timer in the control system 4. The apparatus
end@fdglhogpdro cl ai m 1, further including a hopper

ext ensi on pi ece connected to the hopper wherein said

hopper extension piece conprises a chute having

vertical slots. 5. The apparatus according to claim

3. 4 Wét%%érét% Legbrathg?to! disint ! nﬁ&ﬁﬂe? ﬁc%d‘rﬂboa €8ﬁtr&fsy§@n@| the

tension piece. wthin the hopper and

Cohﬁ@ s{g},q%bm{)hgmgr oj ecting over the opening in the

ppar atus according to claim®,

n _sai d baf ncl des a Io
forap'F'ﬁFB%PPHﬁ“W‘é‘? g St P Ve ROH0EH, &1 e RoHer for
. The a ar_at us according to cI aim6, wherein said
COB@PFYVgh & vertical slot for vertically positioning
said baffle within the hopper. 9. The apparatus )
accér geagst comnunicatinguwiéthe the tmeans gk rmABg athey pagiculate
shaped piece at the |ower end, the funnel shaped piece
wheedinrthagneams &penmpmglgathetpa{tldztdamr cemprisgs ataedns farrvibrating
and
the box;

a means communicating with a means for suspending, raising and
lowering a tube loading system in the tube of the reformer type heater with
vertical tubes, wherein the means for suspending, raising and lowering is
positioned above the tube loading adaptor and runs internal to the tube loading
adaptor; and

at least one timer in the control system.

4. The apparatus according to claim 1, further including a hopper extension
piece connected to the hopper wherein said hopper extension piece comprises a

chute having vertical slots.

5. The apparatus according to claim 4, further including a lid hinged to a top

end of said hopper extension piece.



further including two guides attached al ong and
beneath the funnel shaped piece for receiving and
positioning the gate as a slide gate. 10. The
apparatus according to claim9, wherein the hopper has
a horizontal slit aligned wth the two gui des;
wherein the slide gate is nounted through the
hori zontal slit and projects outside of the hopper for
adjusting and fixing the position of the slide gate.
6. 11. Thieecappaatust accoadingridi cigim d, durdihen ingluding ahkaffle mounted
i ncludi ng a nounting bracket attached to the hopper
withfitithe Hoplpler Bhadat Riasepattialy giojédiimgraven thengpdniag krethe hopper.
posi tioned for selectively fixing the position of the
slide gate. chute nounted along the top of the box
and adj acent to the hopper. 13. The apparatus
7. acCqpdi aFééuQ !a@ﬁa?d%%f&ﬁlbnﬁrG, WHre $iid BafREPBRARY a lower
ed wthrin the b

ranp nount opper and wthin the box

B L B8 prolfeRir I B sk SRAREET L ERDeRYEL 01

angle of inclination transverse to said primary ranp
and extends to a position staggered over a | eading

edge of said primary ranp., 14. The apparaju .
8. acchhg i%’@af%ug Pﬁ‘i"?ﬁd}i@, to:m@ﬂbﬁnwhﬁr@'% ég'gm'é‘ilﬁ?% Rypvertical slot
i ncl udes an angl ed end piece extending up to one side
foroferticadly ppeiionisgisaid haffleayihin the happerhe appar at us
according to claim 13, wherein the angle of
inclination of the secondary ranp is fixed at 15
degrees downward. 16. The apparatus according to
9. cl airhe lappsinatuei acdonding gl elainh 1, nehéredt ittwn hopperihds a funnel
primary ranmp i s adjustable.
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.

10.  The apparatus according to claim 9, 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 hopper for adjusting and fixing the position of the slide gate.

11.  The apparatus according to claim 10, 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.
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17. 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. and fines to fal
through said primary ranp conprises a screen. 19. The
apparatus according to claim 18, wherein the screen
has a nmesh size of at |east one-quarter inch. 20. The
apparatus according to claiml1, wherein said neans for
12conVhyiappatdtas @acording & eldim 4, wbeeein dheliboy indugesa top off
conprises a cone and a tube connected to the | ower end
ch@e rhbente@afong tAé.top b thenpox atdiadjacentrtditheg hoppel ai m 1,
wherein said neans for collecting dust and fines
conprises a dust collection cone and a di scharge port
connected to the |lower end of the dust collection
137 o Fhe FréEQ? a%e&gﬁﬁé t5 ROl HuRflef thchidihdalsecdhBBR) Famp
ub for

the oadl ng adapt or conprises a nmeans
0 . : _ . .
A48 WP, D R s S b 118 obBfin in the
oA 2 BLeTARpIIG SEReP AR TS DB Fe SRECH A TR s an
reformer type heater with vertical tubes, conprises: a..
anglgrefeinclipationgtransvesta {o sajdopERan( EappP par@oﬁh@gﬁézo & Position

t he spout; and .
staggered over a leading edge of said primary ramp.

14. The apparatus according to claim 13, wherein the secondary ramp
includes an angled end piece extending up to one side of the opening in the

hopper.

15. The apparatus according to claim 13, wherein the angle of inclination of the

secondary ramp is fixed at 15 degrees downward.

16. The apparatus according to claim 1, wherein the angle of inclination of

said primary ramp is adjustable.
17. The apparatus according to claim 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.

13



alip circunscribing the renovable tip. 24. The
apparatus according to claim 22, wherein said neans
for adjusting to the inner dianeter of the tube in the
reformer type heater with vertical tubes further
i ncl udes a support attached between the box and said
means for adjusting to the inner dianeter of the tube
in the reformer type heater with vertical tubes. 25.
The apparatus according to claim1, wherein the neans
18f or Theeippgrate apcordingutoatiaint bnwhereds saidrmeans fosallowing dust
vi brating the box, wherein the vibrating neans
and #inps ite £l tAroughrsalid pri;ahecingsl comprisédia sgrezmp of
vi brators consisting of an electric vibrator, a
pneumatic vibrator, and a human hand. 26. The
apparatus according to claim1, further including a

19”ea*?ﬁefa‘ﬁéalséf§§§&%rﬂ tb%gﬁhﬁg,%%rbﬁ%bi%éh had§ mesh size
tube o

l oadi ng Systemin t the reformer type heater

' vert] t. s, wherein the neans for suspendi ng,
o M Al it pendi o

oweri'ng is positioned above the tube
| oadi ng adaptor and runs internal to the tube | oading
adaptor. 27. A nethod for automatically delivering a
particul ate to a pl ural

[ i(c’ggo{tube_s contained in a .
20y of Shar@PPakAkes Actardingip It (RSLRIN Sk Beans o ¢ VigYing the
the steps of: feeding a neasured volune of the
pagligtitate to attebedoading adaptor sampsises a eqnecani adubssonnected to
particul ate allow ng dust and fines to fall out of the
thentewer £hdwf the emma.of particul ate; collecting the dust
and fines; conveying and directing the main fl ow
stream of particulate into the plurality of tubes in
the refornmer type heater with vertical tubes.
21. The apparatus according to claim 1, wherein said means for collecting
dust and fines comprises a dust collection cone and a discharge port connected

to the lower end of the dust collection cone.

22. The apparatus according to claim 1, wherein the tube loading adaptor
comprises a means for adjusting to the inner diameter of the tube in the reformer

type heater with vertical tubes.

23. The apparatus according to claim 22, wherein said means for adjusting to
the inner diameter of the tube in the reformer type heater with vertical tubes
comprises:

a funnel having a spout;

a removable tip connected to the spout; and

14



28. The nethod according to claim27, wherein said
steps of feeding, screening, collecting and conveyi ng
are acconplished by vibrating and gravitationally
noving the particulate. 29. The nethod according to
claim 27, further including: posi tioning an
apparatus for automating delivery of the particul ate
proxi mate to an individual reactor tube to be filled,
connecting to the individual reactor tube prior to
sai d lipairdumgcebiog tharemovable tigi spensi ng t he neasured
catal yst into the individual reactor tube to be filled
and onto a tube | oading systemlocated within the
i ndi vi dual tube of the reformer type heater with
24Ver ThedpphtEs ateorbfngf fol di&ieth 22, 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.

25. 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.

26. The apparatus according to claim 1, further including a means for
suspending, raising and lowering a tube loading system in the tube of the
reformer type heater with vertical tubes, wherein the means for suspending,
raising and lowering is positioned above the tube loading adaptor and runs

internal to the tube loading adaptor.

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.

28. The method according to claim 27, wherein said steps of feeding,
screening, collecting and conveying are accomplished by vibrating and

gravitationally moving the particulate.

29. The method according to claim 27, further including:

positioning an apparatus for automating delivery of the particulate
proximate to an individual reactor tube to be filled;

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.



