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- 1 DEVICE AND METHOD FOR LOADI NG A CHAMBER W TH A
DIVIDED SOLID 5 The invention relates to a device

and a nmethod for |oading a chanber with a divi ded

solid, particularly for |oading a chem cal reactor

with a catalyst, and servinhg in particular, thanks to

the hollow configuration of a rotating shaft, for the

i ntroduction 10 and/or w thdrawal of a functiona

device in_the chanber durin% | oadi ng. The i nvention
rePaVEsEnolE PartPeurar! ot the” PH&HB% B TEnenP 4 PED
or electrochem cal, petrolewynmr petrochem cal fixed

bed reactors, with solid particles 15 in the divided

state, which may have the form of beads, grains,
cylindéhs ipgkehétion reds,tesr tany atdierceshape,a meithod for

%ﬁlggnggahhﬁmﬁg¥e f%ﬁt'veé¥v§ l équ%n3| Q?tchbgrly

artlc S may In partlcular be nol ecular si'eves or

sépﬁd £t &l Y3t agr ahasicgénereddipexriGbed Fedgaved 20and

eiskher nign Irlheguéo%rrta%%r,or ithdrhes forgp of sidgl enc11ow
or nultil obe rods, whereof the dinensions var

aCeordiIRg a8 e&¢h d R \ATddE T rom &% eh}){%ﬂ‘?%tlon
obndnold wiehelrsawhd @ f ew fenddinetLr sdevihies i1 the chamber
agellcatlondto whi ch reference is nade 25 nore
parglcgl F "' the rest of the speci fication, but

t he |n€@ﬁt|WEVdEVL©e arell aet hodicappl patrd icchid alrdadi Ag  the

Xfloa@u%@a er C‘Metirﬁc%rly Bt:h%léé’%cq{ Oéép p%rett'rgll%%m or

nmber of nmeth and devi ces are known

| REERSTRE RS eféﬁ%qq YWot BeRfkedshed io6h (}%ﬂ]dl%/s@ar@DCleS

pamnt itelees i @ dChemtegl weadt oay These ﬁl’]?é hﬁ&ﬁnf@ﬁebeads,
uction o t he

t he common feature of t ntro
partictes Cif]o“t?geﬁ%ad%ﬁ?lé Sthé ¥op of "t ABYr &dctTr &hdPe’
t bat mﬁiamlgenetanhg|hHMy|daahtpaenydsmaknwdn@ens1ons

h
g $1egP@tlcf@§ihg Xg Bﬁgrgggﬁhgrn%% %@ %q;%r sieves or

ors, causi on1deV|at|on
pactliicl esatbdeall ygrtahes, pagenereslvhusxtevilated prempared

t%%%%e%eﬁh'Q%Ee@%h%kn%hdﬁ@|7&kmﬂn'ﬂH%‘%é%ﬁ“éﬂ §f§gle— or
freel % a shower effect on - the overall surface
ofﬂutlﬁélp Bl i TR r obehRefe tth?eyd“iﬁ%?lﬁnlﬁnaeﬁ@é‘yan%lccordlng

urbf ordadeposhdiividual case, from a few tenths of
millimeters to a few centimeters.

This is the application to which reference is made
more particularly in the rest of the specification, but
the inventive device and method apply to the loading of
a chamber with any other type of solid particles.

A number of methods and devices are known for
increasing the density of a fixed bed of catalyst
particles in a chemical reactor. These methods have
the common feature of the introduction of the particles
to be loaded via the top of the reactor and the
collision of the individual particles during their fall
with fixed or mobile mechanical deflectors, causing a
random deviation of the particles. Ideally, the
particles thus deviated from their wvertical falling

path fall individually and freely by a shower effect on
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The Applicant, as part of its efforts to optim ze

these reactor | oading systens, has devel oped an 5

i nproved feedi ng device which, thanks to a particul ar

di spersal systemwth erbegg_deflectors hi nged on a
rotating shaft, has succeede I n considerably reducing
the Stepd . i ndrance.of Jkhe sy siem of, (def L get ofg and (ghey
facilitating its instal ?atlon in the reactors. This

basIe syseenri shdeseititp&d FRPpatént application EP O

007 ES%ianqkpthlfeldamr omﬁﬁtt@ft Rits felﬂﬂdrﬂgs ﬂﬁVd)ﬁ@lmize
ar | SCI 0Se or Xa eln i cati ons

SiBeShy et e 485atRRg i th THros RS or FlesRdibed  an
defibectrer S&&kﬁn&; ddbithe whdalh ,bettoanlos ob teheparticular
cat ng-th f|| e or
SRR P ShEhRg LeiEh e S ot g, on &
abovetiThe shfafitl,i nepd r sncteededo lncaﬂqre&jlder@kﬂnoaﬂ@@@cmg

prabi lefarthatihdratbe id® erface Heiyesh the 1Rt st ang
bed and the sti|ll unfilled part of 20 the reactor, ma

soretilhes tdeygi at'es s&Béttél%tluaéllP{/l fHRmtheher PRF F 9Bt al . TR1sS
The scat als@setteprart tLgI esiesparitjecul athy pm%rmﬂ heyphaveation

an_a |c sh t hen t ake posi.t

oRer & 071 ARG POR s DA iy | this  filling
pdeﬁecentwakapaihscImsedhefbrque@aﬁeé@ anich t hepp eagentons
23:98s 14 augh jthereaabyst jhed, giving rise to

unsati sfactory reactor operation for the operator. The
Appl i CAREPRAS cur? emSley Sliccrleldedt 4  gaarant-esi ngvspems,

| tgeCldeant S,didJidg &f OBBesbgﬁgﬁty@Qt ga@ﬁ%@@é"%@-&r@dt the
it continues to tr%%to reduce this 30 value in order

t dtenstfe dptififal T %‘F%]El%ﬁyoioetﬁéffﬁéﬁé&tor¥qni | Heg ideal
V\Ilbbhatvhlerd&m@@iﬂ@éiﬂ ngbdewi.ce. Thie i SfTtoOnsEGUENtNYE”, also
%nttﬁg b%o %gto chﬁcfe”th h%rlzont%llty {erface

I i ng front &url | ‘cading, cohtlnuous? or
abe¢@eEa|mhenK@¢wéM§t|b¢d¥anﬂcﬂhe $tlhb0@@§5¢yedtmart of
mogi; fyréar@c@perﬂgyn%o@@t@m@ser&w&%%d&%mﬁw Cerom

to correct any drif
f Coft L Che Fotak i on T\ reatpyve né*%ﬁQ%Qhﬁﬁrnt%@?Eb@@h@rly
t h@ choadicRg nze Check e thard zonddd y ©fed heaké | ﬂﬁb@gtlon

a&glII;g?gfe¥e%@9r9prladlrec ansynth £egard to

preferential paths for the liquid feed and the reagent

creatlng

gas through the catalyst bed, giving rise to
unsatisfactory reactor operation for the operator.

The Applicant has currently succeeded in
guaranteeing to its clients filling front slopes not
exceeding 10%, but 1t continues to try to reduce this
value 1in order to ensure optimal operation of the
reactors filled with the dense loading device.

It is consequently important to be able to check
the horizontality of the filling front during the
loading, continuously or at certain intervals, in
order, 1f necessary, to modify the operating parameters
of the loading device to correct any drift of the slope
of this filling front.

One solution currently consists in interrupting

the loading to check the horizontality of the filling
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criteria of the conpany responsible for the | oading
and also those of the operator. Wiile this
verification serves to correct the operating
paraneters of the 5 filling device, particularly the
speed of rotation of the particle dispersal system

t%%oh@t%@wﬁﬁﬂfgbfﬁaﬁémﬁeéﬁﬁd'ﬂgtﬂp% %%E@nﬁd“%hétquallty

entails i's penalizing f oper at or because it
i REr-Egsas e HheactFPadoivT A5RAES 1V elvterth¢ higading and

sahubi othd s r slratiwel ypeeapbex bewa_uw Qg veguFrestion
t he dlsnantlln |II|n V|ce

of
i f§CAFPat i-6n 8 o1k ppF%ﬁrl 8P é§§r|86r§§9§?%ﬁ? of the
Ofhén isagl uieno]rtse haperbeenlarbpom i spddd prfi arotarttion of

T e e
rrémati@rlugn@pﬁhf@tfluom ithg tofl ta ashamibler ¥ exetob)zimig hfar the

96@@%5%6rcaéé%éﬁ%e The devigcesdesehicbedodPebhi Siown time.
g{pllcatlon conprises filling neans, |ocated in the

FELCYEAL r i ipar FOOETERR dr?an’é%}atéiﬂ? éédlwp&%o@\%‘?ause

ofltcat@imsiesgram@s dlamdnald@gl (‘cff etmlét lfmglanlgasﬁmt&arrfor
t he surface of the fi front and nean

n il
dg{“&:tlrnﬁé ?ﬁgtﬂgg}epfbgg 8%1’??6&616;? f“%é‘sé%l{]ﬁ fig sten’”
devi ceOtard reflecteds bhatviee lseueélﬁ aee ogb stehle ilmadtlhmag prior

front. T em Aand ar
{8 the cﬁgnber etxtalfﬁq, %epe‘? ofﬁ%tﬁ&% %M(fgatlon
nme&ns’.- A 3y stvem 25 @Je%@lc%%@ ﬁnmﬁﬁh§da@@ld1 @atqi%wcp@sfor

t hendi-awbaek e b@hmglngatmradléﬁa@éﬂ @Bgactor with a

ti me-consunin to i nstall e . chanber tao be
f PFPEY L afheFEhY LY idesi raW&ﬁ I é%‘?g‘ﬁ?e% rfbesqlfﬂeb%%ml@l nehis
obipbhe ceeaechor colmprt hes nof £] 1 11hg S mesytst,emlocaned Sing the

telemetr ur enent sat e 30 hei ght,.of the
fIPP g C)r/reenancﬁrsa% nngt Ogggc:ha e“ Wi Ifrllkﬂe]fheSpa%ﬁgeanoadl et
d@\fl cetddsert bpdhins ER0d 769d462cehepdligenct ke laser beam

%%B(i%gOftﬂQe Sél f%tedengi)gefﬂk?ea @5§1995\Ne@fbﬂ1pe and means

1 n% front enmetry neasuring system woul d

dfﬂ@tt@ﬁ i e thas dr e EfeET \CTHedAs enenlke g5l ThEng device

Appli cant chas ar %@e&tﬂev saveleped a:l@é/SI&[ﬂlr\@l £font. The
whi |, % essenti al er at ng% accordin
[

pFIGIpIE 45 & SR ey (her by chanber

divadllosetdt i nhEPl@vé69 db2thwai tih Ittheigsaneaease dfhe system

i%%%% 1%%509naQ%.%p ﬁ%ﬂf%£t15ﬁ“ﬁ§% éHE”%&é%ﬁ%%k'oé being
rather difficult and time-consuming to install on the
chamber to be filled, thereby undesirably lengthening
the down time of the reactor. Furthermore, this
system, comprising telemetry measurement means at the
height of the filling means, cannot operate with the
dense loading device described in EP 0 769 462, because
the presence of the rotating deflectors between the
filling front and the telemetry measuring system would
disturb the laser telemetry measurements.

The Applicant has recently developed a system
which, while essentially operating according to the
same principle as the dense loading system (Densicat®)
disclosed in EP 0 769 462, with the same ease of

installation and operation, serves, among other
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possibilities, to introduce a device for nmeasuring the
progress and quality of filling and, in particular,
the slope of the filling front. According to the
present invention, the introduction of a neasuring
instrunment 5 is nade feasi bl e by supplanting the solid

r%%%‘s'lﬁg;ll% att o ﬂ?cﬂfcﬁ&f e ALt gbyiachaldowshaliting the

havi ng approprlate i nter di nensions, that is,

dPREASFERs 2nFeraviatltitg odi thierl it Pibsale AT @RS or the

sgsperdidyy tisal ﬁlﬂmihgurﬁf&ht or nbeopassade coftisdi fresent
i nstrunment 10 tse afte installation of the |oadin

deWES IR het ereélE BPdUS 19Ps @ pef Mg 1t tnstrument
pesf onadacefofis Bb1er éoi Seugpdraatiion i mh@heszmmd toobeting

'%%%%‘E Ok €ygn a, ¢opbi Q?%' on thsfe%l Jhe §H9k§0th2£lng
t he resent rnvention iIs ererore devi ce
uﬁippaspmryalt@adilﬁ*ges@ald Ppiarenici@ss i n thatchafberdimensions

CORRHI$IRY g id% 1S UPREr RaldagPasti phankeed, N"BABSending
and, at its base |located in the chanber to be | oaded,
Sél@peF%éFr%@@fﬂém |<h¥eg5rkéﬁ wWass e cerilr aPaléha%lilStrument

r@ttate&d alyoulr arshstiatial |y Vehél cakhdaxigs iz on the
drive neans, andl f eed I| q¥ qﬁit par t all% £
sGFPSURAT ng °%ai & 't FIT 9 thi's ddvice Beihg °F @
charadter ipedatmdrhain t heeceptraltshad t Logsdadf ulbbe even a
h@ghﬁgngt§gkfkgggggf|nS|de di aneter for carrying out,

e zone I"'oaded, via this tube and during t he
25 | oadihgg spédiesd, &t nu%epr@fseaﬁerl@twe@ﬁ@oalncm | Brgrofore

C@”ﬂh@@?@éaﬁyni0u§§f9rh99dURﬂuﬂﬁﬁja%b@ﬂd.Apéﬁ%i&ﬁ%s in a
subj ect of the present inventioni1s a nethod faq

| 6AE"RGTa < LR 1 h 180l 165 paPPIEC] 3T Fr omarttﬁélteopfeed

dmmﬁwardnﬁyerathajmhobaseroﬁﬁxﬁﬁﬁi|oﬁ afhesatamBOr to be

chan%er, u3|q?hsuch a, device, A flnal quec% of _t he
N

|nvent|én I's %pus%a%f %%c P ﬁﬂaﬁqgé gadln central

pehaéteun@t@mgh1@QDU¢r apeﬂ&@¢h®¢u@éﬂyreaetbxsalI@xuhe by
|g§§b@g %%%b%e of rﬂpeaPrQ§§§§ 'ﬁMﬁQt'QP léés%he ?rtlally

cat al yst partlcles I ssuing fromthe feed neans

by UgFRVREy Niont §2iRe fCce@d Tailne, SHscteert i |<#1%W%e wap®ing

OEhé@b@t%%Q@eHln@nanﬂhébe @h@fﬂbéMﬂﬂaIﬁ §H@itroﬁétlag tube
ntral shaft . The feed I|i C qgr ses, its base
i L

ARt ond bf $charge %%%?%deBO\F@]%Wéng out,

in the zone to be loaded, wvia this tube and during the
loading period, a number of operations ancillary or
complementary to said loading operation.

A further subject of the present invention is a
method for loading a chamber with solid particles, from
the top downward over the whole cross section of said
chamber, using such a device.

A final object of the invention is the use of such
a device for loading petroleum, chemical or
petrochemical reactors.

In the loading device of the present invention,
the catalyst particles issuing from the feed means fall
by gravity into the feed line, between the inside wall
of said feed line and the outer wall of the rotating
central shaft. The feed line comprises, at its base,

at least one discharge opening, located above the
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- 5 dispersal system through which the particles
fall on the dispersal systemrotated by the central
shaft. The notor which rotates the tubular central
shaft of the inventive devi is preferably
off-centered to 5 said shaft and may be supplied wth

aﬁXs&%%%%?%%}jst‘?é%@,b EALCBXAMRIG & Itk F%g'&gg_ﬁ@s ™Me, on

i
rotary.nntlon can e transmtted from rrve neans
t 6hEneicuBaral SHaFEM By tangdappr 5pFi 468 TRAdWANAdARS,

for exanpl _@ndi’)brﬁ vQEi'c%h i%t%’g@éntﬁéd&:u%tlaqf Gaa a1 géhaft
a 0 I natl on ner eor . . st at apove, e |1 Nnsi ae
o OaLh Bt hEe “Hleiira Shapreraeatls T mRIed to
f ar idarshyifig aowt maiyn bet hei@dnieed ovibeh | dagdedom@nessed gas,
dyr.in | oadi er i nu r of r at.i.qns
a#g il I%é%%%%olre %glnrgg%ﬁe% g??(g%?)' sai[Fg\% Ir%é:&?ﬁ/g Hgjpﬁelroa i on. be
15r8uchigperations Way oF ey Wotnd nvel eet Hellpasgagehatt
obva friynctdonaly devd cenoWieneLhg, P2ssage ahi12 by a belt,
functi gnal "device is unnecessary for_ the gperation to
bé FErfer REd2 ERAt Oifs ISP eRanpl €°TPSF a4 18Pmperect -
chgi OELS_Ofsdle‘égdt haiosigh, t hend ijia%jsiird% ]Edb@enﬁrio\i\ﬁenoa the
ncti ona evice | S suspended, ore the, .
ACEPVAET o Lot tHAST oP Bt 1 Hh Syt from GUspdRgi Gts in
mears zpassitng bat Nrcaugd,t kenddplenm ingy ofhesalcbd ube, p¢heod, a
di r of [ : e Y | ati :
CORTBLE off S o B B LRy saie
deppelénEhPeggh t25nt-he openi ng defined by the hol |l ow

shaft, sbhe bpReide icdisamterot heredot sigeneral t¥e passage
| arger and nust in a?%y .case be sufficient for the
padsade oFRSALG PinctdeIH&IS: devilteED | frtonddi e dermt @
t fantwhentor Mawgi ddheigentnmalces3@ rshafdér otheheperation to
| guentive deyice preterably bas ap.inside digmeler., .
IargeP than'2%m ~dnd nore parFi cufiarPy [ ar ger than™™?
16uctmiodpart t Hest ntthoduwethi ovhof rolhe tingettiwmal devivden a
during ;Loadi ng., via the openingd n Lhe.centdial sbaflation
35 this functional device I's lTable to strike tﬁe .
r@ﬁaﬂﬂﬁ@ FQB@téﬁg ﬁé*ﬂéﬁhge@?uFuﬁﬂﬁ@?ﬁﬁ#@?—ﬂWﬁ?nS passling
operatioh Whe dHeesy the Eungticapal, dew ce drtwiaughot henis
vgrg cal ch%nnel 0 t[’he fhaft ryns t he Irlsk oft . .
t G4 ﬁinﬁ@ﬁhe e atively small. n contrast, o)
introduce and/or withdraw a functional device through
the opening defined by the hollow shaft, the inside
diameter thereof 1s generally larger and must in any
case be sufficient for the passage of said functional
device.

In concrete terms, the tube forming the central
shaft of the inventive device preferably has an inside
diameter larger than 2 cm, and more particularly larger
than 10 cm.

Upon the introduction of the functional device
during loading, via the opening in the central shaft,
this functional device is liable to strike the rotating
tube and be damaged. Furthermore, the operator who
guides the functional device through the wvertical
channel of the shaft runs the risk of touching the

rotating tube and being injured. To remedy this dual
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rotating tube and being injured. To renedy this dual -
6 drawback, an additional fixed tube has been

provi ded, isolating the rotating tube fromthe
functional device and fromthe operator. In
consequence the | oading device of the invention

preterably féHtQ%lEQHHE!LS%x%é wadhegotﬁe%ﬂ Vﬁréypﬁed

haV|ng a smaller outside dianmeter I nsid

PéﬁéﬁéﬂnéfﬁﬂﬁEWQﬁ%ﬁ4¢@ ?%%%.fTﬁmstWﬁ>&%P?ﬁ%ﬁ%%ﬁl@%Vlce
teﬁe i srphaced i pskdetbhe openi rkgo@éeq&&ecé ot athleNgloading
be .so that, the, two tubes arg EE %n ggﬁy coaxi al .

TREYIEPx &G tidbe TRVEREEGT aPT 26 SWAPA Yt |SHE e @
fﬁx&édt@h@t@@mlbeJUMH&%thlnglﬁaém&ﬂﬂérrmﬂtirme diameter
l e pl 0 sol i

gg?’by a %H?FOMIS é%&} at%§|5$3 J?{Hq Eu%e Fhls
[ rﬁsrxeel di et Erivies tuﬂael eStcpla@rEéht enel@enthel cg:lﬁdlcm of

| Rnthe §§P£E?ﬁ?zoﬂﬁﬂﬁ§ the 151k9§d'ﬂﬁefr0@£@ | ecated are
i mredi at el ow t he openin the shaft or of the

f|S%@§ttam§éalﬁ~éfsu¢@?%¥ga%n a ﬁgllrsomﬁl%%dt Helys | Eengintegral
famh due tpeddasufibieci enthé nmu_txeaf ty ttghese Foimmke to

or. t ossi_bl e shortage, of partlcles and to
O BeaTERE foRRar FOn GROBPHE Fow A EnbPRE osRtr al  zone
of t heTtkamper acehenapplfi garso lhas stdeitellppen o devicghaft
imn s d t t '
{PasR A RREVELE MR Cih BRae el (I 4 1RR I o
t REeBGEt ot efd tofelt heheiRed tubéher centrhe rag i vg the

t ubeqand EQ%%kedﬂ%%dﬁed*H%ME&%%ﬂéﬁﬁ Eﬁié%“ﬁﬁ%noéénhﬁé of
been designed to_permt_for distributing a caontrol

qhafit it ot Par bfclté@s it thdPzonesFBcated 0 @ hoT1ow
iGMEdtaEE|§lUDﬂ@@ theoopeniuyg aofo t hesuratiatieng t ubput of

QB EAEOr capabie T2 Vor 7o THe pRPCrEres chiardIe of

t pertcenker aofl ﬁ@eawhanbemeIﬁ@nmqﬁmmEﬁJ%dadnbbhwmenm the

Ofcenttt?f%li NVENEd Ve?@'eV't%% Ay smpdlef | ecgt% h%%ﬁﬂ%a%l‘tapehas

unnel , preferabl n openwor k funne that 1Is,

adeﬁﬁﬁﬁ@ﬁdcoﬁprﬁ%Yh@ea3%théﬁﬂ6ﬂ¥bp@ﬁﬂﬁ@§lﬁﬁattQWérQS the

subhicerentd Hargead mal fevnt he passagewafd hes o central

paLksles 0 be Jaaded,. These, epeninas, Ty be provided o,
of the rotating tube and located below the dispersal
system. It has been designed to ©permit for
distributing a controlled quantity of particles into
the zone located immediately under the opening of the
rotating tube.

It is 1in principle possible to use any type of
deflector capable of diverting the particles toward the
center of the chamber. In a preferred embodiment of
the inventive device, this deflector has the shape of a
funnel, preferably an openwork funnel, that 1is, a
funnel comprising a number of openings that are
sufficiently large to allow the passage of the
particles to be loaded. These openings may be provided
with a mechanism for adjusting their size, for example
adjustable flaps, which may be remote-controlled,

particularly from outside the reactor. This allows
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adj ustabl e fl aps, which nmay be renote-controll ed,
particularly fromoutside the reactor. This allows - 7
very fine adjustnment of the distribution of the
particles collected by the deflector in the centra
zone of the loading front. In a particularly preferred

erbedi ment, Of écﬁ%i*énér{‘&’en&ﬂetﬂ%w Chis ttNe tli%'?le| of the

form ng the centr defl ector 1ntegral MAth
bBEESATERE ofCthecEesdedy t the i Sc5LppliPed By §h§ec%%@tral

f@@ﬁ@|erQE@rﬂ@adﬁﬁngE@“ﬁ as the "central deflector
def l.ect or, feed funne

feed funnel". nt t akes
Lote A8 R PO ReREARLE! SEFTRTHEN | SragtiRaRH, 1arStne
baaeentlwbe deaeidd,i netland Sendslt hifsrpamniy cltehest reanmtral

tra ef .
sﬁg ?tecwcwjtlngg%%f %gﬁgbe#%glliqﬁi Q¥ﬁe %%nghe fixed
détibectior Fuwaal fashney &s Sepmlégrfallmmlt,h nefee istcht fgoelow

tggethét“E%ﬁ%%%%e%e%ﬁ%c%érp%%EHCE%nﬁb%@erSa' system
and term nates above the central defl ector.

Obvi oudhy s tﬁ%nEB?%on@%%&?cEﬁrf%ﬁ%Fdfé%HHFﬂnnéﬁkﬁﬁstuP a

ha\mlae@ufsftlr@aantoﬂlmrlsi@rpé@tltcmgs ffree fdnewfsd her the
g rtlcles t owar ﬁ central
c i

f
&8F|e8P8r Peed® &f rB%EF%Sg p%%??%?esd%¥%ﬁ¥ly
atoweagt one @Kﬂﬁnﬁﬁ.pdeﬁldedornknheshba$ecaﬁcmhelh@edthe
| ijne,These ofi Ence(%)hé SJG&L Cc?éﬁdec%f"éf &ﬁ‘ef nnel is
C|rcglar traj ectory or ne e upper en %
fé@aeﬁaﬁﬁelmtht dgraal rwttaﬁlme Febati ng ttubérazgsrype the

basetet1thedfiegdrkkne B&@E@ﬁabedCOHP£h§§§t§§Ve£@bve the
orifices | ocated equidistant from one_another, above

tﬁ@nFF&|e@ﬁ$%?Qﬁl%he et 74t L et FREt bP HEeBd Hafingtt said
As cexipl aumed] | mutsre hateoduckudmictibeti rw;earmewer for the

devi ce ef er abl ri.ses_a fu tlonal i
s%spendg%m%elgal¥ﬁ bé?téﬁ18nat Fg?ﬁe rofa |n§ ub%entral
oflettAecftioxed tube or of the central deflector. This

functienal deyice,is *@éﬁ towsr)%%aon FEANS ) FOfeceives

exarrpleavwre arod a ue,aca l e or acaln
p&sSSithg LERr ofifitt FE opBAPhg BT t RELESESL i MR T LR orilof the

3bathe offi xed truher lihdmy hesondrofied by exteroalocated

Co %%g gg% c1rcgl§§r¥%%j%%t%%§f%%?ﬁ&?ratI%g upper end

of the feed funnel, integral with the rotating tube.
The base of the feed line preferably comprises several
orifices located equidistant from one another, above
the trajectory of the central deflector feed funnel.

As explained in the introduction, the inventive
device preferably comprises a functional device
suspended below the bottom end of the rotating tube, of
the fixed tube or of the central deflector. This
functional device 1is held by suspension means, for
example a wire, a rod, a tube, a cable or a chain,
passing through the opening of the rotating tube or of
the fixed tube. It may Dbe controlled by external
control means and serves to perform operations
ancillary or complementary to the loading operation.

Although the problem which 1led to the present

invention was the difficulty of introducing an
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ancillary or conplenentary to the | oadi ng operation.
Al t hough the problemwhich led to the present
invention was the difficulty of introducing an - R
instrunment into the chanber_tpo be filled, in order to
nDnitor the filling quality, the channel defined by

%st% 9\6’ shald 191@%‘ ?H‘.ﬁn%%%' Y Sefyert offihe jpassaas. to

e varlety (0] uncti onal devices serV|ng for
v@PVthrdltﬁlﬁerféH{llﬁl@r pbes. tY/n I pretatteld enboditeny the
ohotthew niemd obant BBvibuBClyi eralvcdemd cechat padueed of a
via the ope the  holl haft is a tel enmet
Hd e BT S o E R craoRat A e A Ehargre, verY
adsgdrareat anrgbteasonic 10 teleneter) or with

eleCtrggaQQe%ﬁ%f§§¥%%_(%ﬁ%$§§§ {ebf atﬂgsﬁnveqﬁlon, the

tel emeter) a ga y such a "telene
dévincé ianelpré¢eradl ynttiradidad ediai nieli ateining in  the

recended andrprogessed byigReappropeiate gglfating with
processi ng_system and may serve, if necessary, to 15

nB&CRFriRe Loperasi rfgfoﬁareé??é[t@res of YHe dese?t o‘éHFﬁ@SOHlC

devilegcobrt heyd Nver i @mectﬁoﬂégﬁétl@ CRReeCt (Y example,
[ nsuﬁfl ci ent or i éon ality,of t | oadi fronbg Such

a‘te 8Frgfry deVi'ceStan al sT&qeoe %€ a@@& mergch @
omeaembatggr aphlieyiagpar atauss  pr efﬁleasmmtqiohy gi tatranﬁt@ltted

?M‘é'd%‘é%' '1?(/aevﬁé&%d&9 the | %dde@se%%ker o H3Friate

ot ographi ¢ apparatus or canmera ge
|ﬁf§rt|ae§>r0tqﬁa§s|lmgr giirctsoned BaVi getiVeg sSdurkkcediaty, to

I soaRfef efabl ypkirked ntyo £§ar@@@é@§f aphi enappRNALUS1 85ding
camera but may be introduced separatrgl%g 25 Durin he
a

| 6&80iHG of Tt h&hawar%ﬁlé’renﬁjto%y dt s dvant 3k %% an
t angomittien cphy 8beakzoaraphysi edchem cakdipar dxeher.s

ot her than th orlzontallt of theload ng fron

such ags E‘eatgcrrgera% ure, d et qti ve hﬁrlnsal T uanctédt py @
ofafieme dusta |pir1cs:u331m§1m appatﬁwtlw,r pm@@leabe@ @rgltal

chl,or 'ﬁesmfa%ﬂye”évéﬂué@?n&h%ﬂ@erboa‘?}l%g APRLPPLL At € The use

sensors measuri ng t hese paraneters are known in
t Ré aprﬂh&'toéirrtapé]ﬁd? P S SE €Ut SRTERER adkipR el by anplies

person lrst!@dd@ﬁtldhth@fartatou(ﬂetmtlgah@&e which 1is
cond|t|0ﬁ§yof use ~of th eV| of t present

i RYERETER. Y35 T Sone 4 t evi ¥&PdfetHe ©F

pregent but may be 1ntroduced separately.

During the loading of the chamber, 1t may also be
advantageous to monitor physical or physicochemical
parameters other than the horizontality of the loading
front, such as the temperature, relative humidity,
quantity of fine dust in suspension in the air, oxygen
or chlorine content in the chamber, etc. Appropriate
sensors for measuring these parameters are known 1in the
prior art and can be selected and adapted by a person
skilled in the art to the particular conditions of use
of the device of the present invention.

In one alternative of the device of the present
invention, the functional device introduced wvia the
opening in the hollow shaft does not serve for
measuring the physicochemical parameters in the

chamber, but for introducing or withdrawing material.
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i nvention, the functional device introduced via the
opening in the holl ow shaft does not serve for
nmeasuri ng the physi cochenm cal paraneters in the
chanber, but for introducingsfn_mﬁthdramﬁng mat eri al .

- 9 For exanple, one possibility is a sanpling device

febyr té’!!‘alnﬁglesa”@hésp%fss%!'l‘%%? 31‘% I d ardustyl Mevice for

suspensi on he air above deposit, or a suction
dé@ké@gfdﬁﬂqé%ﬁ%I%@OQ§W9d§QCK¥HdIbU@rtﬁp§tfﬂﬁé Yyspension

Fiipaldns 4he ?bb@b'QWéf?%ﬂoéﬂtghﬁrdgrg@%ﬂﬂbﬂfﬁ%v1ce for
pres invention._ .could serve r i ntroduc
G eBRaHF VP ddd SOl bt s eT: G6 Pof ot T orpigpLly, the
dihstlilblut $ingf or cdi speesidwy isad dofsaﬂmadth@ﬂeaad sovedtion
S n 110 [ per sal Vi |
lég)grll%besjg i’ %gatg&%ggél fﬁ@ % ggcfg%woﬁ%lrederseonlcled and
t 6 tdeeidreawiqigsuappended Hesétrobukingoes wiidirising said

sayi-ngqt hati e vard ouss funct sgpal  devigas LA n  and
i nt roduced S|nultaneously or. successively, or that a

deVERETRARY HibiGfe SevelEaICr iRt Hongredbern daictinerbelow
ephedi _ﬂf@rﬂer@hcteheol oadi agadevigee apbehied ﬁl‘e@%wt

t f | d t Vi
Suspondt o Rsal e g CHIougH | e DpEA N1 L Te onal
hdkiowetsube, cdout dibeect | yntoodihecd i xed itubBeanaousie or

EQCE%%%§9% pr°b§0t%ﬁ£tb%¥°Qﬂﬂ%g§aV%B%I'BSEBQHS- 20vera1

ol Tow sRaft of fhe | oadi ng vi ceof
i Avestieonsecoul d al so all ow t he passage of means for

cont r olthi G cd nledr g@fodnelaranalr dayd ceddistial dedi PLiOF the
to the | oading below the_ dis ersal syst.em

As
NBRESEREd HbEvREt1he Rol T'owr shafd ! oﬁeﬁﬁ€edeﬁ%% beg fixed,
| nadi ng adexispenefi drhenqaires ets d imwenit asud | s @}h@nlng of

p%%sa%elgf a,s Ctl%ﬁ deV|ce for cont,l nq@usl% t&g at the
regular i er VA s, sucklng odt te &hst or-Fines,

sespefsiegroifn theJjact iakoveybhed deposptaﬁﬁnd|VUded
sol i dsppln 1%8?1@9“%&0“ tfheFBél 'ié%ﬂﬁgf%%%s Wt Py e

30 catal ysts, exl stence o hese fines In
cépﬁpy§ﬂonorc@%%¢rEﬂé%ha@ﬂéﬁwbjﬂéitPﬁ?ﬁéﬁedurfn@eﬁﬁé for

Chéﬁb%bllﬁhb|kﬂglgp éamdﬂbtﬂ&ﬂﬁﬁsd@vpéémﬁﬂﬁﬂﬁlled prior
treat ment _and aration

|
B ohe Thatafaa B eanoebPodiebrane raseene 1t T
t her ef ase madvdisalelde above, the hollow shaft of the dense

loading device of the present invention allows the
passage of a suction device for continuously, or at
regular intervals, sucking out the dust or fines, in
suspension in the air above the deposit of divided
solids. In the context of the filling of reactors with
catalysts, the existence of these fines in the catalyst
or their formation by attrition during the chamber
filling operation, raises a problem of fouling of the
effluent treatment and separation systems, located
downstream of the reactor. It is therefore advisable
to remove these fines before starting up the reactor.
The solution mentioned above, whereby a suction device
is introduced via the channel of the hollow shaft into
the zone located below the rotating deflectors, 1s not

ideal in this case because of the risk of disturbing
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35 to renove these fines before starting up the

reactor. The solution nentioned above, whereby a

suction device is introduced via the channel of the

hol | ow shaft into the zone cated bel ow the rotating
deflectors, is not ideal in this case because of the
ricgk ofi ,di Sty bingen; 10, 0hhe Aid fdow Jithd hirse zeng; and, -y
nodi fying the trajectory of fall of the catalyst

part ifellds O Twite 1 aofise e L ®F, &' Hahuhi® of pitsequence
deposi honthe rApRl beapkikas found neans for effectively

5 sucki oyt the catalyst fines by exploiting e

ol | ow BReatHPb 67 el Fot afPRGCsHPEh andLoF tRoLTFkbEeLY
t shekinw bhautthrecessdnidty fdirstaurdoy ngxp hei maing f tloav hollow
t I t f.l ect Thi s, suct i

oBEATASE Thanks te's oy e isr SUlki g bOE e qustube:
viva thhetloecetatirig vt ghe toyrbiing tthee fdixedt tabeln Thiee zone

walh §,0f it be gdrattdng t ubergnd afikhenfixsed tbesptained
optional [y present, conprise one or nore suction

opeRlKgs For ot K& tur pese, SYsHef et aBry 110at @dSFn tige the
z%e_a@lfinbh_au@r@eir ]?fiatt%,‘effegeﬁ_altbb@f. ]El"I@lheSO/l%éllldldSle the
particles 1ssuing fromthpe orif.ice of_the fTee I ne
PREFOETR « BRS¢ br mafon Tdf The THIE f1 Hes L1y
t orespact agapmstset lveme sur fracee ofudthieor obatningys for this
def | rs, . rds,. t t
ap e pr e el e O R prisenect of
i sventfitse c%c‘hll 20fopd@cateo W d hrahylEype absHilggerisyim the
systiencdesi;gned o e\ atig e ayRerdectiy randomone of
manner the solid particles issuing fromthe discharge
opEAMAG PR tHe thaseUst tHESFedt i he, 18R rakd Iyt tHent e
f alulr faicedioAd duad | yotat enghowel cotopart iiel esHershawetd, in
28,4 spersal. system tn.a pueterred embodiment, the
distri"but’i on systen1pconprisgs Seflecting el enent s
i nt egr dhewi 1dedhey certriak  shafthe Theseedef [leoteorts car ecan
9%%%&%%@’ Jrade é‘uﬁ?mtg eSER rc?ﬂ%ﬁef@éf“s%'steﬁr efaralal to
rubber, and are capa Pe 30 o Iverging angul arly Trom
t ReVéener alishaft WFdEratHe efFree™ of "fRECEent™iF ugaplid
fg&g@filwil@@ S@fsyugg@t r@og@i]@?b d’iﬁs&m?@éng;péwﬁm ati_&etthe
of deflectors.is scr.i | for exanmple in applicatio
E aéemgoﬁazsmﬂwe Gefflectiores  and ©making ot fa1l
individually in a shower of ©particles (“shower”

hem

dispersal system).

In a preferred embodiment, the distribution system
comprises deflecting elements integral with the central
shaft. These deflectors are generally made from a
semirigid material, preferably rubber, and are capable
of diverging angularly from the central shaft under the
effect of the centrifugal force when said central shaft
is rotating. Such a set of deflectors is described for
example 1in application EP 0 769 462. The deflectors
are preferably arranged in several levels and the same
number of deflector elements is provided at each level,
having substantially identical shapes, arranged
vertically above one another.

The dispersal system may also be a dispersal head

consisting of a series of substantially horizontal
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are preferably arranged in several |evels and the sane
35 nunber of deflector elenents is provided at each

| evel, having substantially identical shapes,
arranged vertically above_ope another. The dispersa
system may al so be a dispersal head consisting of a

S%ﬁa%%SOfgﬁﬂgﬁyQﬂF'é |¥nﬂ9réﬁ§@Eé% andl cflat S, arranged

paral el to one another and coaxial, arrange ‘above

0REOHRoLREr 2aRd Nitre re6t V‘th‘?éf%feaﬁwe%ﬁ‘ﬁ’%tt%@lng the
r l@ta?tart%ndﬁ@éf@@%eé r ﬂ]ﬁoﬁrheth@p tQJtp'ﬂ 915%6,@,: hh@o E%Ieonb%ttom
P eacC at W ception, o e om
e R e Bt Bk ERPLap: ep o gt ton
i b3 atent erorirori 4ihvey f kowwdfs tatn lieddty pattcolathersolindy at
p I C y y r e l a .
%%%dcgt21lb ﬁ?gayﬁgugﬁggmgﬁgﬁ%$s%$£sysPag% the solid
d@@éﬁﬂ@édShn déialDrﬁﬁléwpl|(EﬂWaﬁﬁ-FRth721i@MN@ ando¢sted

19mﬁ%@@a¥@@§r tihe 4if ade n@ﬁﬁﬂﬁﬁmﬁpAglgﬁeE§5ﬁ0V%ygtem is
Anot her feaSi bl e enbodi ment for the dispersa

cQﬁéEFébéfi dpertiting wii hal?ﬂﬁjel%*éa??ﬂgFBe\% ce 1of Q h@end is
| ngedt uedeks thae teneedaseei badrPAc Bieraatboaal.

compr i S0 TRE | gs asoh RUNT D partd’el o 19 owtepersal
opesitry, damahﬂqxnﬁt@p@t&tnm®eW1ahdt@@rd@@dﬂngndavmne of
Sa I'H% aﬁéeﬂ?[&ﬁ?”dlswltﬁr tgnéhedeas)%el > “E‘natiQE‘ePlflatlonal

di spersal system so t hat | ow openi ngs
aﬁ@péa§ﬁtlp@caﬂgh 0A04AE38Ade of Thésax@§ﬁﬁeﬁ%%btl%ﬁstem

OEoﬁ@er:is%@ d't%ef S.a_Jne%ySt %BckﬁUt}?éxﬂmé aldy ﬁ)@rﬁf@l@ar@low
di anetr al éﬁlane Each of these |lines furthe

cORPIi-§€s ¢ e8BPOSoRE |Gy PEB?HaIaD&arFPFV%ﬂ about the
exterdiang soyerpaindiefilar lar gagarntii Ofof tsotengih,of said
tE— g%artltlon bei n Lca abl e, , of d%{ldln theégartlcle

m an ofsgpréa ng %t Eg T ow theredt . &gai Tist cach
tﬁ@caéﬁﬁruﬁugahefaﬂchz oYertta | axos a1 argeapasn off said

t@%s%%@gaquﬂhﬂga gﬁBQQQn%QéthaqugtﬁeCﬁéﬂgﬁrdyéﬁgtral

a caft al yst accordln to the 1 nvention using a devi ce
a®lasseri ferh a%véh@éﬁe#apﬁy dopriese S ATRE Jaust rehgast

OEnbhel§ﬁ§@Gu§@nQﬁ rﬁﬁﬁ%i@ﬁbﬁﬁ éﬁﬁéﬂ&ﬂﬁqakﬂﬁﬁﬁf%ll or a
eead 100 ther g pe ey of e chater {6, 00y papabie

neansdlwﬁdmhy s$bki barticle stream and of spreading the
flow thereof, against the centrifugal force, over all
or a large part of the flow opening.

A method for locading a chamber with a catalyst
according to the invention using a device as described
above generally comprises the adjustment of the speed
of rotation of the central shaft according to the
diameter of the chamber to be loaded, the continuous
introduction, via the feed means, of the solid
particles into the feed line of the device, and the
carrying out of an operation complementary or ancillary
to the loading operation through the opening of the
rotating tube or of the fixed tube.

The loading method of the invention using the
device described in detail below preferably comprises

the following steps:
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particles into the feed line of the device, and the
carrying out of an operation conplenentary or
ancillary 35 to the | oadi ng operation through the
opening of the rotating tube,or of the fixed tube.
The | oadi ng nmet hod of the invention using the device

descri bed i, det il %lawnr@r efrerall v, cfk‘fém& St {885t one

foll owi ng steps: - - during the loading of the
cHERPEF, léilm%%%toénéheré€6¥%ﬂ¥% %%déh@flpﬁ@lﬁﬁbfﬁqQﬁt of

?ﬁchbha:ahglalq}srtg f)é@ntusgfng tilefgaballbﬁblb%a@ﬂgaga device,
unctional measurjn evice, i uced viat

op&hi G U6£% Re- o‘i%%u RY<Pubd 8rtn t'fhe 5r?ﬁ%tﬁl%e&utb&bé>r of
- thike fdeedatiubrs of the Ioadlng profile froman ideal

b Ly harj zo A -
o oL, oy TR/ PO, MBI, cron o

quantltatlvely . processi
red@ﬁd smost@zmlahbxoh@urngomatlhepr@ﬁum tlfgs determined

obt.ahred.riebect rigal signalst are septotesander Qﬂ? said
justment of “certain functional paranmeters of the

IéﬁﬁpﬁéldeV|ce. The functional paraneters of the

:colaldi ng dayl'dce a@bd’gﬁblﬁgnd&xﬁ aﬂidJS]Er%@uaftCotFith %@t&hﬁed,
| (A recorded are, r e e,.the

L 5es SRt eIy e LGNt s BF SHOPE. ChD G of
tberdasmhauget@peaﬂng@sﬁmepbaeedfathehéodeBgoﬁeNhee
feed |line af‘&‘né{‘ﬁ o2 1 e{}%l Caa]m%r%er%f EF egp%%@'m%ys%gmce

with regard to the ver axis o e chanber
TheispesdofPs ot @iV orcdf aEReTreendr &0 é:ﬁ@ftflﬂsllng profile

ceorpbirsed \éﬁrfehl rfotrh%%a@f@ﬂ% gengr & é/edls@ﬂ FOF 2 KW £ the
devi ces, d r ef er abl betmeen 2 250 revol utions

&enﬁ]fﬁ&t é Pt i CUFatry Bét \}éél@n %OS%@EL%OOPGMHQ( s)
r @\zalcletjl ans ther basautces 25 Theed nvietd | md | Sh@owrientation
de crlbed Mﬁth referenc to e draw gs. ap nded

%eto whlgﬁ are nonylﬁ1?|ngfﬁ% re%ﬁlg %%e Veitlcal
shawg aff awkakherbss .section of a hO||OMIShaft

f'||'n@h@evéﬁgeQCQPEd&%%a%%o%he EnV@H%"E%ntfﬁa shaft is

Figure 2 shows an axial cross section of the botto
z 6RBPET S6Ae BhPOHI meEde of 2RHE hoFPowR shaf tused for knOWH

devices, and preferably between 25 and 250 revolutions
per minute, and particularly between 40 and 150
revolutions per minute.

The invention 1is now described with reference to
the drawings appended hereto, which are nonlimiting, in
which:

- Figure 1 shows an axial cross section of a
hollow shaft filling device according to the invention,

- Figure 2 shows an axial cross section of the
bottom zone of one embodiment of the hollow shaft,

- Figure 3 shows a cross section along A-A of
Figure 1,

- Figure 4 shows an enlarged perspective view of
a central deflector, and

- Figure 5 shows an axial cross section of the
bottom zone of the hollow shaft illustrating one
embodiment of the functional device introduced via the

opening in the hollow shaft.
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- Figure 3 shows a cross section along A-A of Figure
1, - Figure 4 shows an enl arged perspective view of

35 a central deflector, and - Figure 5 shows an axi al
cross section of the botto one of the holl ow shaft
illustrating one enbodi ment of the functional device

| nt r odyged,wla the o opeBhngiid, t Beohohbaw shatte -1d3aing

Fi gures 6a and 6b show profiles of the | oadin front
r éé6fded TRLA SrhaPYt ypeSePatellems r 9L dérleaetry device,
obbakbnedaw {hta devi @@va@@or ate@ra@nghewnvenél OfMnvention

respecti Vel W th ut and central | ect

S EeRSeh i ek g e sen Snant] 11 By GoviSet Fh Frgurector as
cehprwinses @ikopped. 1 containing the divided solid.
Thi's hopper I o;th i f t e
devi ce. E)l%urfllél t%hqf C%(egﬁcféngl1I1 El%ggg th%gmﬁggﬁeer 5 h%lpper
t Be Cb@é@ltnlllﬁl@ Zhgr elifvildesd SIOUWI t h THies dipwiad 1501$ dfixed

Whicchdssuesy fromt he freed d i fgyi 2o Vi a RRERINAS S Filling
provided in the side wall and/or in ¢the base 5 of

t RESCEeSd |Glfe. RTHR8E dpetitthgsh? dred phterapliare filled
adjitst ablee, dlusldtgj aglp Usd abheck! asynesngansm HMOtfeed line

bl
S R SETRLETT o ar RO  Bol B carer | RgLengnd/or in
cha&béwaseThé feeedthise f2ads hinal | y Threnrer spdniabeng are

%&e f@t}glbﬁ gt z%\%f)tb%t Qﬁy 1 éel h 91'5'191 SQ@{ 155 a%f@ ¢ %rl%lsﬁr%el Ige ans

'ea earings, and rotated drive mean

4,(n2G FrHereEy) abl 3 c@ﬁpaeé@éaa@ulle mﬁ%rlnqol@eﬁdnmgrmefor

f%%usltllﬂg sicdhe. et r s msisiedetyweerny t hen it ofg4 the
rive shaft 3 takes place by any appropriate

nedA&LeIFor exanpl e by a belt. The overall filling
devi ceThe &earelyehel diand:fixead; i dbrahersanholeacefy its

th tor 5 t ubes 6 In the zon e
t‘ﬁ]globot tom é:%ld tﬁc/}’f ?heo%l%%chaggg%l Sfcureé eheblCl %y at
dékkect orso8 heerfnged amndt h:eDt(aJ:tee:lr W | d@jﬁvehemeans 4,

hB'r'e@é’r%B@fyt V'éoﬂﬁ%éegé@r inolding e'§[‘§<@é§ L4 the feed

During t ling of a reactor using the device
ﬁllﬂlegLﬁJéjel t F&edi Viaeemso i o | Reto@esedint BotRs 4 and

the drive shaft 3 takes place by any appropriate means,
for example by a belt. The overall filling device 1is
securely held and fixed in the manhole of the reactor
by support tubes 16. In the zone below the bottom end
of the discharge line 2, rubber deflectors 8 are fixed
to the outer wall of the hollow shaft via deflector-
holding elements 17.

During the filling of a reactor using the device
in Figure 1, the divided solid introduced into the
hopper 1 falls wvia the feed line 2 to the adjustable
openings 7, from which it falls on the rotating hinged
deflectors 8.

According to the present invention, after
installation of the filling device, before, during or
after the filling process, 1t 1s possible to introduce
a functional device 9 into the chamber, having
sufficiently small dimensions for 1its passage via the

opening in the hollow shaft. The functional device is
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hopper 1 falls via the feed line 2 to the adjustable
openings 7, fromwhich it falls on the rotating hinged
defl ectors 8. According to the present invention,
after 35 installation of the,filling device, before,
during or after the filling process, it is possible

t%us%ﬁ%‘cﬂcefr&nf%%%tﬂo%'}éﬂ t%evéﬁgpgnéﬂ 2 thechagheryn; cn

having sufficiently small dinensions for its passage
V&Yt hé ©ToFasiiig §/n kt%eﬁ holFow shaPfs PhéWagnctd ofpple or
devicegihs - 14 suspended fron1appropr|ate suspen3|on
nmeans ép whi ¢ for exa

Toons Blalbre"a, "ouhgi a BTRhRr 2 ekt dinlat oroty the
efbadiimgntesfi cehe £ &hkoammemuﬂmn(mn(Whﬂdnaarﬁmxédotube 6

f d tes [
|nsp@é%?F%§n3§§1&%gpﬁﬂg Smﬁgkeqfen ﬂﬂfhbg 3Hs%¥ggg the
ofider et ol eumiph ettéley ciodol at®e Oﬂ@@ropevaﬁemmﬂ@ﬁ@ﬂn@ thelate

p%%%'%b%%a%@%olhﬁ%i%%pﬁ%% %dytldﬂg§1¥ﬂgarﬁhéihopper 1 or
functional device 9 throu op enlngélo in th

ceéRtFRAUShaPt 2 TﬁenFFk%Hagukﬁi@Wlé:q nt eGPaPUHARt thet hgpening

fead t|HerlezeZqﬂ1€alV\lfM$ehfttI | $hé| xe@leay tlulbe uraoeinw@ral |\Kﬂ1th
he fixed .tube 6

th odi in
|<§E1 ?et a 541o‘i%t ]ﬁjgc?ub éSaE&Xﬁﬁoné’ctjstSoe%Po%%F Snd.
iﬂnfmmeiembwdlm@m@tthWn tine Kindhmef 1 hethexdd xtegbecye ©
sbel central
11 S e kT R E R Rao B e Pl et Pbevond
Thlts fOﬁ—’u@n@IhO]'?f d@mﬁ%es It S€rs exndfobpeme n@isxel@atllbe 6,

subfibgl enkl yiilsplege 4t10 aldtew tde Passage OfadMeector 11 is

particles to be | oaded. The central defl ector 20
éllF%EHfs roRdehe M%d Dg cHIRE n o aet i GG t he This
pamhmeues ﬂlspekquubyxiheadlspefse$ syst emoghdingds  1la
the ot her §art|cles |§SU|nq_d|rectlg via a funne th
% e

16, ffflromt feed 95 ne MAtho&P“haV|ng bggﬁsalspersed

bypathecldisspersal bsystlemd®d.The f Threl ckhiredr ebgeflector
S%‘i%cttg 2%&“‘85% %'nfec%énéa' d di ﬁ?' f§¥§£??}lx-§(}e the

funnél central deflector 11 is
@aﬁﬁécﬁéﬁléw5p§ﬁ§ﬁ@-éwhﬁ@q:ﬁ#ﬁﬁ%ﬁ%ﬂﬂ\ﬁiﬂﬁqmmﬁnd on the

db%ﬂ@ﬁﬁa' pgetlecsor sls%ulnﬂﬁedﬁeeeellyl,o €0kl ectsuhhel 10,
p(r%lalegnd rt ! Celteﬁz llt}z]:egI\Aggt&gut%hélav1nega5beer?edlo£peenrlsnegd lby the
dlspersal system 8. The funnel 10 thereby serves to
short-circuit said dispersal system. The feed funnel
10 of the central deflector 11 is fixed to the hollow
shaft 3 and is rotated with the dispersal deflectors 8.
The funnel 10 collects the solid particles issuing via
at least one opening 19 provided in the base 5 of the
feed 1line. In this Figure 1, the opening(s) (19)
supplying the funnel 10 is/are different from the
openings 7 through which issue the particles dispersed
by the dispersal system 8. The two types of openings 7
and 19 in fact form two concentric circles. However, a
single series of openings is equally feasible, forming,
in the base 5 of the feed line, a single circle about
the central axis of the loading device.
Figure 2 shows an enlarged view of the fastening

zone of three series of deflectors 8 to the outer wall
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30 feed line. In this Figure 1, the opening(s) (19)
supplying the funnel 10 is/are different fromthe
openi ngs 7 through which issue the particles dispersed
by the dispersal system8._The two types of openings 7
and 19 in fact formtwo concentric circles. However, a

331Si Rgke ﬁ%‘ib%% ofngpeni BYS | STEQ“*’J‘H;M@E?@%P' eTjevu:e 9

forn1n% base 5 of the feed |Ine sin
citR&re &GGQI Vﬂﬁe E@%tr%@e%&ﬂ% ofh t fé'q ob@ﬂ%@wde§hé§t 3,

Fifs@?%@naeahmnamf—ﬁgl ?Pg@t@n\éh@g ?ffeatrrse fast eni W%caﬂ;@ﬂig in
(0] ree series o e ectors (0] wa -
O EnEnG ST | B SRS Pt URGE! Grin ety gslgy shaft® 3.

|Ebmod@ee@ameacﬁheﬂapenungoniyruhduﬂéfm@eﬂmﬁ$ Bocated in
S‘&%Be”ﬁ?ggéfo&”%%eg ?%%%‘egg Qea%‘lﬁv%g s OQ%teﬁ{g's'E be

w t he ol 'ow shaft 5
Fondeke teoakle t@fatcle@rqht ey athelefefd deint s8 | geaseets of

in ghe-plane 9F thesheel ar e showy Qggngteﬁuﬁérpﬁontal

under st ood that each series of deflectors consi sts
ofl 1Ng ﬁFU%aPFPVnéfTH€¥I€€%éP§ st fdned éi igtely above

h@ﬁlczlonifal thés@enalli zaneund ﬂahftehflrig)\/\&ﬁﬂﬂ@él a series of
ately abave 10 ch. of these h rizont

fé&c ARy 199785 P9 seri estof PEGEEFE opem“ﬂbessels paction

proendeds Thé&se dheinken tmpennngsuﬁﬁ ndmnks tmwot shown)

Slﬂ%‘c'a%%dm?%s tpat ﬁB? %Hg@ced i-n the holl 0%58?“ end
the upper end reo can be uSed to suc

tﬁé%f@@tf fipRs g 1158@@s§é>nsi5@ﬁku rPithether dwsEhéines in

| auRdieake ovi @Lhmtth)é Qfi 1t hirs trzongufg{hes holdow shadt . this
The p05|t|on of these suctjon openings 13 has been

sélPEct el sot?ﬁath?h%%% Gtiflhces dFE | BESEEACBI 08é tbhese
t Beaczane ofpdmlhgof 1thehadi Wataed selledtkdomd hehat these

openi.n and close to the zone of forna f the
d%gﬁf %ﬁgseﬁﬁe ioc?%églnpac Wltﬁ:ql %%fPec&ggg' .P the
Fidgurieed §hdw@.iﬂnmxﬁh@e@p@mnnal6ngnA-AlpﬁeHQyn¢helzone

| Bt r]i'osrnfa!t%érn £ hen LNRGIIDSE; GId Chge I epr esent §tNe: i th

fixed tube 6, the second circle corresponds to the 25
r 6t&t /g leGbers &nd the outernpst circle to the outer

rﬁ|| Oﬁibhgef@e@hkmgeaZCﬂd%§fﬁ%dﬂ%ﬁ%¢%{?n§*ﬁ%ie§@ Figure
L ne, 0 0 are arrange
Sor b T S S ST e b el & W botenke the

fixed tube 6, the second circle corresponds to the
rotating tube 3 and the outermost circle to the outer
wall of the feed line 2. In the base 5 of the feed
line, two types of openings are arranged: a first
series of four openings 7 forming a circle very close
to the rotating tube 3, and a second series of three
openings 19 forming an intermediate circle, closer to
the outer wall of the feed line 2. The particles
issuing through the openings 7 are dispersed by the
dispersal system 8. The particles issuing through the
openings 19 are either collected by the feed funnel 10
of the central deflector 11 when this passes below one
of these openings 19, or dispersed by the dispersal
system when the funnel 10 is not positioned below one
of these openings 19.

Figure 4 shows a perspective view from below of a
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to the rotating tube 3, and a second series of three
30 openings 19 formng an internediate circle, closer
to the outer wall of the feed line 2. The particles
i ssuing through the openings,/ are dispersed by the
di spersal system 8. The particles issuing through the

OE%PJt@% 18- a1 &cehther; col |l ecfed cﬁ)é/ff%:@tcgﬁe%afsungel fkPnel

of the central deflector 11 when this passes bel ow
oﬁ@apéfVﬁﬁééeaoﬁéﬁFﬁﬁéll@aﬁﬁ %ﬂ%pé@sé@VﬁﬁsﬁhéDne shaped

dicsper.sal Tnsystiem M\e@ri@ecf)ﬂ'én%ha}k@ed Sphet posd té@f‘e@ﬂged
bel ow.one ?i t he e enln&% 19. fFl ure 4 shows fhi
pEPSPECEPvel U e f r I o oY aloUi6 a%@entSPaﬂwn %in 1S

deéfibector 11AtThlsaﬂeflgaﬂKN'dmast@e%@nnebensh@pe wWLth are
f‘ﬁ!g%'d%%' R AN sanzi”é{ﬁﬁ@St%BTS %gaﬂ:% 2R aﬂorht an

> i nverse cone are arranged  openi
| b&ief 2®hi ch only four are shown in this 5 flgure At

| east paglQf st hess OReNI NS d il B & 1 E@'ﬂfﬁlMﬁ&hdev1ce
flaps_ 21 adjustable by rotation about an_ axis

FpéuFQESRﬂﬁﬁﬁ?Qn%Qﬁﬁﬁﬁ%QﬁﬂﬁncW ‘e ?@?If%@cﬁé@@%% dgyice

t lge Jmeﬁﬁﬂt al nvedioihg ndwhiieb tshetf unet kanall WeMGe c or
g is not a anzﬁ%% deV|ce such as an uItrasonlc
t S

Pgler tYPe Yor oBECPhut & Wevi e f6F for
ddssmwbbutmggaese3®ndndldudedeQMSaildhe.BOEtmmqﬂﬂm part
OEFt h%h'%m lh%\yl%kbaf tsh%thM t h3> t %héﬁ‘r SCMLES series of

| ectors IS identical at shown in gure
18efRectaret i onap d@\ﬁn@é@lcomu $hgtofshpvgecond Sieare 1.

14ncoplaged %htiﬁt amdadd yoalong ithe axf SaOfsetcl'c‘)%dhoslﬂéJﬁ/’?f 14

shaft 5 and, downstream of the outlet orifice 15 of
sﬁlléceﬁolslu&ﬁ/t§ﬁ§fl@ll(¥f aaltonlgeié}e o et ectoriet engntiatt
12 M@gedjdmmssﬁiemnsec@ndt}sé]afoﬁ;t%tsoOasfwedem ab& 28aid

efromangul arly due e centr al_force when
tﬁ sﬁaft |59?bté{%d %y %eﬁ% or° notdsénﬁ3 eTelieRE 12

i hdepgendenb ofattHe metond4 dhaﬁtnglﬂhesholaQMIShafdeﬁlate
AtB%E’%‘%@oﬁkcér{geLgla{ﬂ§ hguér ttoWI 1{111? U@Qﬁ%%%ﬂ%aﬁhaﬂoﬁ&@ when

functi onal evi ce shown I n i gure substanti al

5h@orﬁ§§ﬁﬁhdsl§otqﬂiﬁﬁﬁﬁcebﬁorEﬁlSW@F%Htld@Qi Sgown
diiviidednasaki & racaosr dhdigot 04t Help&h@r t@let ;hodisgl O%th 3.

I ' geresorflgﬁglﬁlege ilnn € gl %tl lEPugdgggtgrslé t\ﬁat the

functional device shown 1n this figure substantially
corresponds to the device for distributing a divided
solid according to the prior art, disclosed for the
first time 1in application EP 0 007 854, with the
difference that it must have dimensions allowing its
passage through the channel formed by the hollow shaft.
The use of such a divided solid distribution device as
a functional device serves to introduce and uniformly
distribute a second divided solid, different from the
one dispersed via the openings 7 of the feed line 2.
This second divided solid is introduced wvia the channel
of the hollow shaft 3 which terminates in the outlet
orifice 15 and 1its flow rate can be adjusted by a
variable opening diaphragm 15a provided at the bottom
end of the hollow shaft 3.
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difference that it nust have dinensions allowing its
passage through the channel forned by the hol | ow

shaft. 30 The use of such a divided solid distribution
device as a functional devi serves to introduce and
uniformy distribute a second divided solid,

different, framthe one dispersed via the openings 7

of the feed line 2. This second divided solid is

i nt r odkeBangitaaftrenciednndle 38f sect hechafFowisHdle @entral
Wakgh et nates in the outlet orifice 15 and its

flrow rate_can be adj.usted a _variabl e openjn

i aphr Borraeds JH Y 5 INETBbEfoRt Ehavy | HEeters was
habkawdshaf4i3y -al7 deviixanpl &c@embdirsg r atbon tdfe t heresent
ef. ' ess .central _defl r
AT B rafle DFEELEYs e BNal (s SIATHE,  xupber
usitmgPa deviece s clor diHmgee oseheepr edemtl stiimmntliorghts at
CORRIisidgorasnd dispersal sysbem Fubbenta$thPSube was
arranged in three series of distinct heights at the
eﬁ@léPWtHEM%oPéﬁiﬁﬁlth%%?d?h@lﬁéﬁgﬁﬁhQQEUBé we's 1t was

haubawcanddhag an finsicde uaneteimofandi €mdd tdaseddr of

dupl i cat ed a f.ixed tube having,an insid i.amet e

ot e ThFS kel e BRo el bayhRa hE tSlating
r ekl by abobde By caboutFiskeamtd-itKes ¢md thie emel dfxetetube
fixed tu s6 el r..de or..So y
VR & R B R A e LS P p P Y o
ahargl éhef dE-BB0LATh lopaier b Paketnédsoieivert’s oveke of
thgoentif eofddd i pg Front. Jhessanaimdet @ellr Was entire
renote- controlled via cable,%%g a data processing
sféﬁéﬁpg Tﬁﬁgﬂgysten1§ﬁﬁbmss? reQSFSFF@F iﬁ“ﬁsveF9mOte‘
shoent rbilmed abeutcB01secands,a otlathe protikeialy tHestem.
| pading front, .20 at .any tine .during the fillin

OBt TORCOR FIPSE G4 g Ser At on heis FTrStTRaRY i i
oabouwi t sutrraddevdLethet arphglat od speedlofdabpufront,
79¢ tevokutions R whaute, 1in .t he absence of a

c%ﬁtﬁap ltde%lggfor.@g}ngure 65 ghE%E ?Eegprofile of the
filling 25lfsontopRarebycRdEal Fed. Ve showst clcéariypd out

t hatnatstde sceateicof dhehanber, dndegecthescenbbal 70

shadow, .i.n the rol.ongati on of the hol OMIShPft, a
h6€W8ﬁbF§0p8rh% minute, 1n the absence o a central

deflector. Figure 6a shows the profile of the filling
front thereby obtained. It shows clearly that at the

center of the chamber, under the central shadow, in the
prolongation of the hollow shaft, a hollow is formed
due to an insufficient input of particles.

The loading operation was repeated under identical
conditions with the difference that an openwork
frustoconical deflector was fixed to the end of the
fixed tube, as shown in Figure 4. It was found (Figure
6b) that the real profile of the loading front was
substantially identical to the ideal profile, plane and

horizontal (reference level).
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due to an insufficient input of particles. The | oading
operation was repeated under identical 30 conditions
mﬁth the difference that an openwork frustoconical
fixed to the_e of the fj

o%ﬁgkzb ?géPe 4. 1t was foggd (Figure b%ﬁ?F%%§§5{ﬁ21486
reaI profile of the |oading front was substantially
identical to the ideal profile, plane and 35
hori zontal (reference |evel).M82006/013240 - 18 -
PCT/ FR2005/ 001486 CLAIMS 1. A device for uniformy
| oading solid particles 5 in a chanber conprising, in

I s upper apatdvui arts€l enlt@eﬂlgeaeed(ﬁq)g agrtdtlcatpéttslcles
base Ioc gﬁln t he chanber e | oade q%s pers

oo%t din (PP REoqI AP G SBnti SRAFE F3F rolarERicle
am@ea-awﬁthtdntuﬂhﬂy avettiscaksaxilodatadr iive theanshamber

(4), and 2 figgd i ng; (2 % % %ys%%ﬁtt P%‘)g/}tglékéral with a

surroundi ng sal d cen this
chanacedr | zsécaﬁm t hat th@t@é'mdr al akhatt a(3)su11@,s*aamtm@lly

h@%k%gc%13Q$ik§H§Ftdkﬂ%éd%e%b%ne@@r forg gardyisng Quf ,
he zone to be | oaded, via this tube and during
tﬁé ﬁ@é@ﬁn@aﬁeﬂﬁééy'§Qﬁﬁﬁﬂﬂd%ﬁg(ﬁﬁ#%uq%ﬁEFQ% shaft, this

a@elvlllc@r YbmE Ocﬂﬂi)éﬁ‘zﬁl@ﬂéﬁi yedoisaitthdtoathag c@ﬁ@fr@ttl Onshaft
%éln that a fi ral with

6 he
st PSC |lﬁ]s‘95 oae(?{\ef%tgtl ngFabE (‘53‘) mette‘nre for
fcmedyuuUeCﬂﬁ) and tbetatzong ttubeo€ 3)lobeedg via this tube

S%R%t .ﬂl ytﬁgaﬁeghanéoﬁ%?hzﬂf dgvhﬁﬁb@§ Qh?'gggréplons

claim aracteri ze at 'the particles
fla@mltlﬁérﬁ/eeﬁf nmeanslenyntargwtin shedf deddiinge, omratlon,

dewetfllqw thetweerr :hey i aghde (anal |i0fcgaid fieed ldme feeq
and the outer wall of sald 5 rotating tube (3), fhe

séﬂ&efee@ | i Re PdGR5E stgt @t ithe TRl PP ?eaé%'
0ﬁex@art|cheedlsqhargeaﬁgenlBgté%inglocated above theeing
dIS e%%%ll ¥ tenb 8 3. The device as clained in

et Etar’ms ﬁ& 30 2, characterized in that

t he drlve nmeans (4) is off- centered about the

rgtatlng %ﬁ@tﬁﬁkl%%a (é?aLﬁ%d ﬂ? i&elﬁscﬁgﬁég§%ﬁized

in claims3, characterize e drive neans
énfé$qﬁt¥p%_@éﬁﬁﬁéégédlSSUlng from the feed means (1)

flow in the feed line, in downflow, between the inside
wall of said feed line (2) and the outer wall of said
rotating tube (3), said feed 1line comprising at its
base (b5) at least one particle discharge opening (7),

located above the dispersal system (8).

3. The device as claimed in either of claims 1 and
2, characterized in that the drive means (4) 1is off-

centered about the rotating central shaft (3).
4, The device as claimed in claim 3, characterized
in that the drive means (4) is fed with a compressed

gas, preferably air or nitrogen.

5. The device as claimed in any one of the
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35 gas, preferably air or nitrogen. 5. The device as
clainmed in any one of the - 19 preceding clains,
characterized in that the tube formng the centra
shaft (3) has an inside dianmeter larger than 2 cm
preferably larger than 10 cm 5 6. The device as

%b%%@lh@ agﬂalﬁ%(ﬁ éﬁg%aé%f?fgg@g Qha'%%at the tube
characterized in that 1t furt conpri ses at | east

ORETESROr dindefPEELE: (SIPLIL filXed @ #he BGtidem @hegmeter

of atrherf ibxed bube, (BYca@adabogatadqbel ewant he disper sal
system (8), designed for distributing a 10 controll ed

quantity of particles in the zone located immediately
beLOMItheThpenh@glcb t ke ratlatimrgl t ube (B)y  dne Thef the

CREESERaT AR o, CS T R TR ch et o Ty et
f genelr 1 speefér disiap toforen Qﬁgé‘mmlrkdeﬁﬂrméior 8(1Ihe fixed to

dewi-Ce A% & %hﬁ?dafnt§éafﬂﬁeé %G%e ichﬁﬂﬁCI&%é@@ﬁ b ow
that it further coggrlses a funnel for feeding

t k@ ScehtFRAT ek | BEEER™( 1), iTReliRe 2@% tH tebuting a
r @baﬂtlr@gltedbeq&éﬁtl‘@ﬁs%lfngpémwg@st he dhspersal located

t t b th l.
Ao 6r e 15 P e T awePSpare 6f Shrd Puen PdniePe
(10) havi ng a sufficient dlaneter for the free fl ow

O 1) " 5 3he B SS Il e SRnE Al dehe PekOleicea

The devi ce as C ained 1 n any ohe 0

prlélcé'{haﬁg ehai asntenar detféeiczed i lt) hahiafﬁtthar thepe of a

CeNRhie3eSpaes¥shem,f e suckiagweul dushevia the
rotating tube (3) and/or the fixed tube (6). 30 10.

The device as clainmed in claim9, characterized in

tBat t he wabISdehlbhe eetatnagmbdbelﬁS)caadmef theand 7,
ée% t e Cfﬂpréﬁé e Su%&%%ﬂj? ngng§unnel
f for Fﬁls purpose, pre e ?océi ed i e zone

351@ﬁ tﬁmrdfepeiealt@vsteenmﬁgl m@fléHEOGevﬂdé,asintegral

claied diiy the presedi ngyglai s, c@%rs%qt%rlze%%bh the

that it further conprises unc ional device

sdsperded lbelYew Fthe %bt@%ﬁ1éﬁaméﬂatheg-emyve the central

deflector (11), the lower part of said feed funnel (10)
having a sufficient diameter for the free flow of the

solid particles toward the central deflector (11).

9. The device as claimed in any one of the
preceding c¢laims, characterized in that it further
comprises a system for sucking out dust wvia the
rotating tube (3) and/or the fixed tube (6).

10. The device as claimed in claim 9, characterized
in that the walls of the rotating tube (3) and of the
fixed tube (6) comprise one or more suction openings
(13) for this purpose, preferably located in the =zone

of the dispersal system (8).

11. The device as claimed in the preceding claims,
characterized in that it further comprises a functional

device (9) suspended below the bottom end of the
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rotating tube (3), of the fixed tube (6) or of the

central deflector (11), via suspension neans (20)

passi ng through the opening of the rotating tube (3)

or of the fixed tube (6), _apgd controlled by externa

5 control nmeans, said functional device serving to

Cabihr oWl ORSLALioNS SACIHIATY i QLICHTREMRRL ArYr EOE the
| oadi ng operatlon 12. The device as clai ned

cICQFlFﬁffi ded leraract érlilzed Whlat haﬁtuw@l&w&:tuws (20)

diggls@s@ngstmoh@he@tersgp@elw ,oqoaﬂ%ﬁ cth e d php t@ser (3) or

ul trasonic_or _sonar dev ali in vice, a

pﬁgtoggﬁphf% cdppat ?us Qntﬁg#g EiulngyeXternal

dicgintalb,l aleﬁemorsalcanfanatysmsl orlerniet (asremgr@evticn:ecarry

a npll vi ce, deV| I, e f

|n??odu |n§'§qaﬁnr§¥%§%ﬁ£%% ty o ?éﬁ%i gé |vfto

sébieding deeiresipor dlstrlbutlng a divided solid, or

a conbination thereof. 13. The device as clainmed in

either of clains 11 20 and 12, characterlzed i n that

t ke -susped&on ﬁ%ﬁﬁ§*120)asls alaired a fod, £iaide, alls

cahbea@rcealczaal n.inl4.thEhe otew cefasciclaidied devady one a

o% prec 5 cter Eed in that the.

diSESP&& ﬁé&en??gﬁ FE aé ¥ gried” £B°t andomy 5"+ ©F
debhect tdwevisod, d parthlcjl“éangssudagiq‘:eom tehe pihsthargenhic
°ﬁ§%899t%§)5§???c éﬁe %9%$EE§% %%!%%hgeﬁsor,
agy ene lofsisheor ﬁﬁ@%b‘é@h@n@l éemcechar @@tltmlz*@d dgvice, a

that-ttibe dﬂéﬂdébuél@%ﬁ%@§5¥%£8ln%969ﬁb§ﬁ def begt+hg1eq
el enent s |ntegra with the central shaft

made
f POATE L temh gi (PNt i af LV prefer 61y Y ubler dec‘é]p%%l efor
oli3%rdibvengigng angubanl yot her ebrom undernnthecaf teeteof.
of the centrifugal force when said central shaft (3)
is rotating. 16. The device as clainmed in claim15, -
213.char aBheridedidan thatcldienadl sper saltigystem (@pims 11

CORpriyses cth"é{(%aJdt%%sl’zeQia(inl %Vd@%@e pﬁﬁé;&é&ﬁ&%ﬂ Oﬁ{‘éans (20)

openi ng,” one opposite the other and curved
safe 2aXité CpePp&Rd cal &HPFo ?héaﬁkﬁsoéfarébéﬂpon of
sai d

14. The device as claimed in any one of the
preceding claims, characterized in that the dispersal
system (8) 1s designed to randomly deflect the solid
particles issuing from the discharge opening (7), and

to make them fall individually 1in a shower of

particles.
15. The device as claimed in any one of the
preceding claims, characterized in that the

distribution system (8) comprises deflecting elements
integral with the central shaft (3), made from a
semirigid material, preferably rubber, capable of
diverging angularly therefrom under the effect of the
centrifugal force when said central shaft (3) 1is

rotating.

16. The device as claimed in claim 15,
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5 di spersal system so that their flow openings are
each |located on one side of the axis of rotation of
said dispersal system substantially in the sane

di anetral plane, each of these_lines further
conprising at least one |ongitudinal partition

e%‘h%@%'cr&gr@‘é%ﬁ al {por .10 | arge pard, of1is lenglh, o8

this partition being capable of dividing the particle
sCPBRMERE of-WSpr dadiaty t IFBCH | SV HE ecf, R@yal hstet helow

C@@bwm@;galoﬁ@r @gpo@y@é alle etharl ange @@er@f ddit the

LR et 2 1 A R 2808 AN geta

adlsplelrdapxarstysctlem,dlspetlsaat hhadr d:‘dnspzr icgiang rayssedieseach
t ially horizqnt , r

aSEASE Sl 6B05 a1 hr P anadif aBocs oo oot hbrTand 20710

whleéspef sehe saxrse?ﬁr@vvegtlbauﬁhhgatlw riot athen sdeer edsagetral
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with the exception of the bottom plate, comprising a
substantially circular opening at its center for the
flow of at least part of the solid particles, by
gravity, toward the plate located immediately below.

18. A method for 1loading a chamber with solid
particles, from the top downward over the whole cross
section of said chamber, using a device according to

any one of claims 1 to 18.

19, The method as claimed in claim 18,
characterized in that:

- the speed of rotation of the central shaft (3)
is adjusted according to the diameter of the chamber to
be loaded,

- the solid particles are introduced
continuously, via the feed means (1), into the feed

line (2) of the device, and
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record is made of the profile of the |oading front of
the catal yst bed using a functional neasuring device
10 (9), introduced via the opening of the rotating
tube (3) or of the fixed tubg (6), - the deviations
of the loading profile froman ideal substantially
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?%gakg%t%QSQggogﬁggégEgon of the central shaft (3),
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quantitatively by mathematical ©processing of said
record,
- and, according to the result thus obtained,
electrical signals are sent to order the adjustment of

certain functional parameters of the loading device.

21. The method as claimed in claim 20,
characterized in that the functional parameters of the
loading device are the speed of rotation of the central
shaft (3), the opening of the discharge opening(s) (7)
placed at the base of the feed 1line (2) and the
orientation of the dispersal system (8) with regard to

the vertical axis of the chamber.

22. The method as claimed in claim 21,
characterized in that the speed of rotation of the
central shaft (3) 1is between 25 and 250 revolutions per
minute, preferably between 40 and 150 revolutions per

minute.

23. Use of the device as claimed in one of claims 1
to 17 for loading petroleum, chemical or petrochemical

reactors.



