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WO 2004/ 080656 PCT/ EP2003/ 003247 Method for selective

renoval of materials present in one or nore |layers on
wano@mgest, and Apparatus for inplenmentati on oPCTHP2003/003247

Met hod. There exists a multitude of types of surface

to be stripped, certain of which 5 are relatively

G GG R R g tvers
ér’r‘%ﬁ ect &l f\glp Ms%'r%g‘fé\h@n?é}%rf BF il \‘m rLJd.' S
no rch are

ger acce eto ect materials
very irregular, or very hard 10 or very aggressive,

or very soiling. One exanple which may be cited is the
Eherg @rstﬁr?érrrruwuﬁemfdypemf SHrfpge tediengtrinpesk @artam of which

SRR oty 357 DFMS SRSy IR LS By oo

taénzsuﬁ;mm! nted canvases, plans 15 -and dr awi ngs,
manuscri pts and parchmsnts, frescos, wooden or m neral
scul ptures, painted or gilded, stained glass

G8 i pied TrapReblnst Mieas PRifresargetlar 8t A o GpSe i is no

t f [ [
DR Sockpasic 5, profic) RRACAB LK IrEvely TPeg @b diverf hard,

drrveny epgrassatepve very sdibng.of i ndustry, where there are
many cases requiring stripping, in particular for
repair and cleaning purposes. By way of exanple,

Bhd 'Ex‘agﬂnlééﬂ/ﬂgﬁg‘?ﬁ%{: RRVLIRG & URS ¥kihl ?Fh’}’e ﬁﬁﬂ{a?'rvﬁgdy, which is

surfac ["'uding very small cavities

biag trelate dviorcthetapautiol dhaéstketio puspedds, to rrpmorvér issfine outer
and whi ch require scrupul ous cleaning which nust both

Rsst. AnGthgreanpla is &sﬁ/wm‘wspwﬂwmﬁ@f S paikdeq raRAses, plans

{ td?g\ﬁ/ 'mér’?ﬁséi?fp?? on% %}é?&%éﬁtgs fr%fscgkr Wl F)P mineral

a
dy Wor K 9ot conpe cars and more general

mrptﬁr@gldaawt@d eebilgad estsiriadr bidse, \Worsdlaing, Céaavweﬂd/aby gold
one or nore |ayers of Broducts which it is necessary

ansl séveibwerl, oetwa 290wln8sdbe RCIpeEPIIOiBHIRH 7in particular to
remove deposits, patinas and marks of time, stains, or graffiti from them.

Another field very different from those above is that of industry, where there
are many cases requiring stripping, in particular for repair and cleaning

purposes.

By way of example, printing cylinders having a very finely engraved surface
and including very small cavities or channels which fill with ink and small
impurities, and which require scrupulous cleaning which must both be

complete and leave the printing surface intact.

Further examples are the structures of aircraft, the bodywork of competition
cars and more generally any fragile or delicate structure which is covered by

one or more layers of products which it is necessary to be able to
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2 subsequently renove, conpletely or |layer by |ayer,
this last condition supposing that it is possible to

WO e0mwgiesne | ayer without in any way danmagi ngPCTYEPZINE003247

i medi ately beneath it. 5 This is the case for objects
covered in the bare state with a coating or "under-

sBbSeaueth rbiRlenuiclng oty of Tafire B o I stouBit flest condition
@@bgbsihgt tHareist pRskMiAh Feggbwgoﬁé lgyé}cwthm? in any way

probl emof the fine renoval materi als deposite
gamagirg the ene iMmedtatblydzbrmathi @l | by nmeans of a fluid
formed of a gas and solid particles, and noved in a
stream gui ded by a conduit to an outlet nozzle

3'ih§éJ%:tﬁgchta%ieg&‘;%b'e{:ﬁxéd%%%d ggth%:t?aré%rtétgﬁ@rgg dd¥ing or "under-

obj ect . wn how J the rent
try@nt; tariccthear witie togresoofmordilsy es$ of pRIiMybeddusePR i heesssary to
Lor xanFI e, the vel oci tlépOf the fluid, position of
R 39 [@moye the paing bet igava thestadmeaiingimmtase: r om
the object, so that the particles strike the object
nore or |ess aggressively. Now, the applicant has

Fheaptduidradot the direeréhboal BetMeeAalhdepoaitid UFRLERY oBfect is
the solid particles projected and the quality of the

§25alyas aver@lthy means 20 arfieidfpesedof iengameandrsalig peatdds, and
t hi | ati d it f terials.
ipvbd B Suielt e PY LGP0Ked 49 AR BoleChogd sikiares in the

BASEMAP &f tHePSurfddiCoSiBRége: control of the o
granulonetry of the solid particles, both to naintain

it at a predeterm ned given value and to vary it

ependi ng_on .t he, types of materials to be renoved,
18 RRmETRdR i At e B =6t offekis ptemersis A e Rioping
8PEr=ABAC Fr @&arﬁé%, 'tﬁ%( Q)é‘]éé?t?a GOIHY §15f° rgﬁ)sﬁ%ﬁﬁthj tl’ﬁé)ri"logzle, ie.
sel ective renoval of materials presént on an objec
anglenef attackoaied Idistense inons tind abgect,adu dwtdhe gorticles strike the
8{3'01. ection onto the surface of this object of a novin

I§FH MY °c ShpBst AQdreasiyal. dews e eRpdicentines established
ESRYRNEH ttwEBh I FPandiBFHY SH9hb WRiid particles projected and the

quality of the stripping obtained.

The present invention is based on this correlation and permits removal of
materials to be effected which is adjustable to each particular case and, for
the same case, control of the granulometry of the solid particles, both to
maintain it at a predetermined given value and to vary it depending on the

types of materials to be removed and on the characteristics of the object.

To this end, one aspect of the invention comprises a method for selective
removal of materials present on an object in one or more layers by surface
abrasion, by projection onto the surface of this object of a moving fluid

composed of a gas and solid particles conveyed by said gas, including the

steps of:-
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steps of: WD 2004/ 080656 PCT/ EP2003/003247 3 -
formng a reserve of solid particles, - taking solid

warotogless fromthis reserve and i ncorporati ngPCTIEP20031003247

a streamof gas to formthe noving fluid, 5 -
directing this noving fluid Bhrough a conduit to an
outl et nozzle situated in the imrediate vicinity of
the surface of the object, - adjusting the average

gr anu d?m?ﬁ %e&?%f@?ﬁ& ip‘éhﬁ:'?eé o be taken, either

only by re particles present, or only by

addi ttanngafsomﬁ lwrtlclaglfrcﬂnpmié redarse a@d mcoppomtingnthem in a
such a renoval and such an addition, 10 in order to

adapt S8 of gasdgdomn H’iﬁJm@H’éIQrfiHI@f t he part| cles to be

t aken a e of, th ct to eat ed

ot oo Rt Tnda ki i Sudd B a0 eBpRfit R Sutiehdozzle
aspecsijtudtbe i meerﬁﬁm@aﬁaf@vermtwf tRP Baraca!sf fef object,
selective renoval of materials present on an Obj ect

i n-onadjosting tiee begrage, grapulomedtacef the pdrtielesdn, bdiaken, either

pr o] ectl onto the surface of this ob ect of
I ut oy ey aifo?éogggoagqmess BI7Fbast PaveY Brveyed other

by Saé&ig:??émcfe%m? 'bgt eas g'tgtgéwgla {%ﬁ’\o%ﬁﬁﬁc‘f %'u%ﬁ # addition,

solid p cles’o rent size

conmuini araer tadaptthas Sierghe grameometry df ftine pgl‘tucles to be taken
conduits, each of said conduits having an obturator

mount ©dhemnatdiercfdbe abiach te be Hsriend énqi/@r i siateuef ds sprface.

manner between two extreme positions corresponding
respectively to total closure and to conplete opening

AtcdrimgCor &RstRendspett CeRARLEntiGrRtomPrHBEE BppaRRAS Vi Selective
bei ng connected to a further conduit provided with a

meoryad of Inmataiisls preseniden @nealkjechiat ome or Meorer l@yerﬁ, by surface

S5l S REbisbfion HntS GRS SMEAGT o8 thigt Bpieef &' 8 fRoying fuid

351 58 sk 4 g
lbesivdme traeeivioitet of ofolid mmamgeles of at least two dlfferent sizes
communicating with a single reservoir through conduits, each of said conduits
having an obturator mounted therein so as to be movable in adjustable
manner between two extreme positions corresponding respectively fo tofal
closure and to complete opening of the corresponding conduit, said single

reservoir being connected to a further conduit provided with a nozzle.

It must be made clear that in the present text, whether in the description or
the claims, the words "size" and "granulometry" designate not a precise
format of each particle, but a more or less broad range over which the

granulometry extends between two limits of a range.

In fact, the Man skilled in the Art knows that, in spite of the most efficient

means that may be used, obtaining a granulometry of relatively fine particles
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In fact, the Man skilled in the Art knows that, in
spite of the nost efficient 30 neans that nay be

W@ e®d/o8wbs ai ni ng a granul ometry of rel atively PCTEP2003/003247

particles WO 2004/ 080656 PCT/ EP2003/ 003247 4 cannot
be perfect, since it is obtai Aed from between two

| hAAAS, N ng. | . I ectively. .& her . .
Feebdied Selih i SRR Biimbetrena updinin dighand low
frespettivelglet ai | ed 5 description bel ow, made with
reference to the attached draw ngs. The invention

wi Il now be described by way of exanple with reference

t e anyi drawi,ngs,.in which: Figure 1 is a

PRGBS Bl P SN G R ApRe ven the wetailed

| descHptiBACH c et Qign epr gl 4 i

avai Iigbi it 5%3? ?g;e’}edmggr tr?fgfééﬂsgeoft QSPt ﬁr e%lttgglh?? egreamlngs. The

ghwentiamwil inaw bei desarided by avae lvé rextantplei with TemteRge to the

the application.of the nethod of the invention using
aéy'rlﬂd'iaé{‘f'@%své'i‘i"@%S Figure 3 is a schematic

vi ew showi ng the application of the nethod of the

i nvention using particles of nediumsize; Figure 4 is

Figateertuisi @ schematicoviewgshidweingpan ispaiddiment of iBe TRY&RbN. in

of the 20 jnvention using particles of small size;

moﬁewewghia@ 8X3Malgr Ripv angilabibtyr efcentisepasidles of three

I hes of the screens to be used to
eterﬁqhgﬁyhgﬁaggﬁulonetries of solid particles well

suited to the renoval of delicate materials associ at ed
wi.th surfaces which are 2S thenselves fragile. Wth
FhgUrexArip |2 sehrmatic view sbowng fheoapplisatioor oft the method of the

resery, or._stock, 1 of solid particles
@?‘%@?‘Z‘hﬁ%ﬁémﬁfﬁ%@éﬁ H&Sover a fairly wide range,
whi ch coul d correspond to the practically conplete

passage of all the
Figure 3 is a schematic view showing the application of the method of the

invention using particles of medium size;

Figure 4 is a schematic view showing the application of the method of the
invention using particles of small size; and

Figure 5 is a diagram showing the recommended ranges for the meshes of

the screens fo be used to determine the granulometries of solid particles well

- suited to the removal of delicate materials associated with surfaces which are

themselves fragile.

With the example shown, the method provides for the presence of a reserve,
or stock, 1 of solid particles of a granulometry extending over a fairly wide
range, which could correspond to the practically complete passage of all the

stock 1 through a 10 mesh screen, and, by convention, it is considered in the
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convention, it is considered in the WO 2004/ 080656

wWODABRBOO3/ 003247 5 present description thatPCHEP2003/003247

solid particles corresponding to this wide nesh are
particles of large size or difaneter. CGenerally, the

i e 0f: ' t d b
BRI osBliofigh PR S Sot RN PR Byt 55l vige mesh
ard padeﬁbéaeﬁmmlstmr%mg@e val ues of granul onetry
which are fixed, in the present description, at 10 and

100 nesh, so that the stock 1 also contains solid

G ERALETo PR et PO sy B SBbpuend o

Hvige REKGE trditAes aS%r eaLdﬁ%W@ﬁeﬁB@ﬁ"b@Wéen hw§ exf’l'én'iet ! yalues

is, without a size et ween two extrene
Ofagmmlomet!m whichoareOfixete sh. thélgtresaht destription, at 1 O and 100

BRED S8, B0 S 08 e ol Sorkle o Sl i o
S50 L R A BT W .

the case of very fine stripping of materials present
on_an  obj ? in one or nore |layers and where very

Wi grRciiaal this sieFk it sispAvVier ik 208088 ibxanyitkoutsaisize break
tt?féhtwe%wtﬂa tflb Slehidies @ﬁgﬁg}%f}p@ ?Qg%qhar ving pai nt

rou one of nore ct the
protection applied to the netal surface, such as

anodi ¢ oxi dation, passivation and others. 25 The
Najeally, ot isrparatissible tprprqwéstsodid paticlea thaisidasesfowhich extend

JRaS n [ns e .understood that it
S Jﬁ?&?glﬂster 8 WEEHE&@ s&lé@e%pg%n%t !éi?ﬁ'b‘ﬁ]g 2 fingle average
&rdgl e pass of exactly one |ayer, or of two |ayers
simul taneously and just as exactly. WD 2004/ 080656

PCT/ EP2003/ 003247
The present invention sets aside this simple solution in the case of very fine
stripping of materials present on an object in one or more layers and where

very high quality work is involved.

One example is the stripping of aircraft which consists of removing paint
through one or more layers while leaving intact the protection applied to the

metal surface, such as anodic oxidation, passivation and others.

The layers of materials in question have a thickness measured in microns
and it will be understood that it is difficult to precisely select the removal in a
single pass of exactly one layer, or of two layers simultaneously and just as
exactly.
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6 The invention allows a result of such precision to
be obtained by nmanaging in a certain manner the
walegnesrosd attack of a surface by nmeans of thePCI/EP2003/003247
stripping fluid, depending on the granul onetry of the
solid particles. 5 This is wh§ figure 1 shows a single
trMekink entidri gl i cammini cating ..
with an outl e?\;vg%nkrgélu{t oggg%@pﬁhg.{/?ﬁ% tgger&}gﬁ\%’ By gRng in
@f certain dnamrzert thel dsgreé o raataik @Fet SuHRE Bt dihsOM ippi
gigfé{anga, from 10 to 100 nesh. In the o%tl et Coﬁ@&ﬁtrlppmg
Ulth dependingern thearansametayrot dhedwmlidspartiales(i . e. from
10 top to bottom four successive screens of different
mesh, i.e. a 12 nesh screen 4, a 30 nesh screen 5, a
Foisres whycfigare 6 sislvarn SPghEsdhis fdre The; scpe
4 stops all the solid part?cles of mﬁ?%%“¥ﬁe$3{§eﬁi§8pper2
§PeMmEHCatghwith amewttet nodduthidcdndhhavingnovedeivBras@ek af solid
' recovery site i5 synbolised by the
PRI, oforshubm ey SFlshgiiavana ity pasdiomH 0docitamesh.
and subsequently retrieved for other tasks. The
Egrticles passi ng therefore have a size between 12 to

thenewtietganduited ane tanergedeieom updtiesin 36 eV ratreatg.e. from
es of which the size is 20 greater than

lid i
&8 18 LRROIA) Clob? icopas Ve icbeeiim &t liffersredaesh oushani 2 mesh
i 1 h 11,
SaRetil4, adh hibsh RIEERECs Shiedr SaPeln ol BRMF iR sczpen 7.

granul onetry corresponding to 12 to 30 nesh. The

.Eassi n pgrti cles therefore have a size between 30 to
r@%sﬁ‘iﬁ%ﬁ' §PPsoall thansolid partistescefiwiichvthe sizs pgreatér than 12

A o SR R LT
syomshlised 12y itie réfepéiicnge eltpakid Qléi"%ﬂni?l}ét@d BFQBQ:% Lred and

whi ch, consequently, contains so particles o

SHASERUERY tRtdavedfartatherciaskesponds to 30 to 50 mesh.
30 The passing particles therefore have a size between
50 to 100 nesh and arrive at the screen 7 which stops

Tid pahticlsd lpadsipRy fHepb® )G LZ ¢ 4
3004 080686 PorPEPSH0S 08@‘% Sizd BEuit&P 12°t6"00 mesh and
reach the screen 5 which stops all the solid particles of which the size is
greater than 30 mesh. These are exiracted and direcied through a conduit 10
to a storage tank formed by a hopper 11, which consequently contains solid

particles having a granulometry corresponding to 12 to 30 mesh.

The passing particles therefore have a size between 30 to 100 mesh and
reach the screen 6 which stops all the solid particles of which the size is
greater than 50 mesh. These are extracted and directed through a conduit 12
to a storage tank formed by a hopper 13 which, consequently, contains solid
particles of which the granulometry corresponds to 30 to 50 mesh.

The passing particles therefore have a size between 50 to 100 mesh and

arrive at the screen 7 which stops all the solid particles of which the size is
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7 greater than 80 nesh. These are extracted and
directed through a conduit 14 to a storage tank

wo eoonmgheby a hopper 15 which, consequently, CcOPCHEPR03/003247

solid particles of which the granul onmetry corresponds
to 50 to 80 nmesh. 5 The passihg particles therefore

T T T
thawmigiage ©ARTYIthed b?hée go?%érggQVﬁﬁé!h,Sédr%gaﬁgﬁ@s'(,g&ggam solid

the reference 17, ei el mnate

padicies anwhishiibe guamilbmetrytadreaspontisto 60HeS0t mekls. 10
In the interests of sinplification, the detail of the

mechani cal functioning of the screening and cutting
PREpHs ! ' cLi een, ..
TRosstly PaElbs Horere BRE SET Pl FRD 87 et &Ra, witn
ther presentaxample, up toefdGamsBnThey idhe @vhotateethFéigH 8Fonduit

% the retai ne,? argi cl es, evacuation of the o
g AEhgcoyeasite g}"@ oligeshby dne seferenca, 4T veither to be eliminated

o e Bl 20 EraoSeb G Pe iy for Qb AERRTRe scope of
the Man skilled in the Art, know ng the technol ogy of

a%t?iu_cl es having to be sorted according to their
'g‘r inésrests, of simplifigation, the detaili of thes masbanigal dunctfoning of

d . [ h .
ST BB A e, oseriod s ot
Baerc ishows, inMpeticlian Wrétertiorebp ’cloqg?ﬁ%%fat%l §cre?§g and their

distribution slide valves, these arrangenents a
neelasgmentt vibration extregtionfof tihe retamexk phitietbs, reviabaation of the

AN A 56 0SS Sk
opRERny e 2loting A eRHAR, ‘é&c.sgé il tH%ri%'vﬁh‘ﬁﬁ the scope Sf the Man

accordance Wwth three bracket's of granul ometry,
sillasl o ithe st ithavgng dhe2techn8Rgyeshpartidles pabPgnesbe sorted

0,80 nmesh, respectively. Each of the hoppers
%%,gicggg%%ﬂl%r Q'E?rﬂﬂ'm@é?es with an outlet conduit 24,
30 25 and 26, respectively, provided with a closure
mechani sm or obturator 27, 28 and 29 and openi ng over

Similariyl o sietail hambeén oieth bythe dmpIemedlary operations, such as
homogenisation of the different granulometric fractions, which require mixers,

for example, and distribution slide valves, these arrangements also being
within the scope of the Man skilled in the Art.

Breaks are thus made which allow the formation in three separate hoppers
11, 13 and 15 of three reserves 21, 22 and 23 of solid particles in accordance
with three brackets of granulometry, of size corresponding to 12 to 30 mesh,
30 to 50 mesh and 50 to 80 mesh, respectively.

Each of the hoppers 11,13 and 15 communicates with an outlet conduit 24,
25 and 26, respectively, provided with a closure mechanism or obturator 27,

28 and 29 and opening over a single same tank formed by a hopper 30.
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WD 2004/ 080656 PCT/ EP2003/003247 8 It wll be
remenbered that figure 1 is a schematic view which is

WO egpaioswsss t o be sinplified, for quick understBCUEPIYN3/003247

but that in reality an installation in accordance

with the invention is nore el&borate. 5 In particular,
hopper 30 can be a pressurised and cl osed reservoir,

SO t_hat the hoppers 11, 13 and 15 do not pour by

dirailli Bey reanembdierettnay fl%u ¥eO1 tdhe sBﬁ’&ﬁSf ic vighy mﬁféﬁ i PEQuUiRdY to be

i nt er medi at e storage per (not shown)
siropiifiad, | forr apick| yndens@ndesgsr but rthaherm telmtityc @an timgtyllation in

1t contains r alower 10 limt.
%ﬁé&"%{'ﬁé M&WBV?”W@ '&éﬂ?f&séang% and is refilled
fromthe internedi ate hopper, the operation of the
correspondi ng val ves obvi ously being able to be

Hupenticular, hﬁp@er @@ecare befa poésslrisadt ard esdd, resbh@ir, so that
e reserv p 30 contains, 15 has an

Q?F’ePQB%e 'Sr ﬂh uﬁa a§ C&fmﬁp% RYraraVvisn and dlinscly dntoitbahopper

B0, bACHRS Qﬁri‘ﬁl%rﬁﬁ’e&'%té/‘@l’o? 1Hb§%§'e(§1 f g,g%\;& A\Rﬁl%h Efcally refills

formed fromthe reserves

thestesldredir wlnehathejqu&htl@e@ﬁ‘paiﬁél@élmdh @ﬁédﬁtéﬁﬂb%aches a lower
rep% at i of a reserve of 20 solid particles of
ﬁ |F‘ ﬁé%’r‘?é’t'ﬁﬂepéﬁﬂsugﬁa@laédtlar ilfefdefremtthe intermediate

f has directly avail able
a0 fa%:ﬂ*ﬁ@pée o b B 3BonER AN S BT S0 1o e
autonegtic. basi ¢ granul onetries, for exanpl e bags of
particles of the sizes 12 to 30 nesh, 30 to 50 nesh

and 50 to 80 mesh respectively, t he operations 25
584058, 01 RO RAHETRESR e bl BBk e,

has | aad /8 n thgmbe &?&ﬁ -
of solid pgé% %@gméﬁ% ths?jzég%bg?rlégpghgl Rr ons in
@mrd@@@w;thmch tppeessde 60 rhastesrt mm\@dtﬂ‘bnﬁllthe) rdetles 21,

a 32 provided with a 30 cl osure nmechani sm or
or 33 and leading to a "T" joint 34 connected

An installation has just been described permitting preparation of a reserve of

solid pariicles of required granulomeiry, adjustable to different stripping work.

If the user has directly available a stock of particles divided into parts having
the correct basic granulometries, for example bags of particles of the sizes 12
to 30 mesh, 30 to 50 mesh and 50 to 80 mesh respectively, the operations
described above and occurring upstream of the hoppers 11, 13 and 15 are
not required, as it is sufficient to load these hoppers by pouring into them the

bags of solid particles having the size corresponding to the hopper.

The hopper 30 communicates with an outlet conduit 32 provided with a
closure mechanism or obturator 33 and leading to a “T" joint 34 connected on

the one hand to a compressed gas source such as an air compressor 35 and
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the one hand to a conpressed gas source such as an air
conpressor 35 and WO 2004/ 080656 PCT/ EP2003/ 003247 9
wo@rootthgoess her to a conduit delivering gas - SoPCHEP2003/003247
particles fluid 36. This conduit 36 ends in an outl et
nozzle 37 situated in the pr&imty of the surface of

' i. wh h [.I,at.i .' .
41, B85 e 6 BR G I8 Pl 3 3B orwu
Ieehdslieanblimst Adeke BasRusiddpKtHe! '@rox B\FSF trfe\, S§@face of the
renmove at |least a part of the materials whi ch cover

ehjectshite Bestripped whph the nstaltatios iaoparajg. si t uat ed at
the end of an extraction pipe 41 connected to the
i ntake of a suction-forcing punp 42, the delivery of

WHeﬁhlt i§ re§APEE b FEcyde né %HB gtfé?ﬂ{%gg ioa:fte?ﬁ’tgéf %a‘?/gdstﬂgci( the

whi ch opens over the upper eserve
ahjectah déd remot/beatheamear paf. ofThe nogterialsi Brwhith tcheer its surface,
i nst al | 8§\ﬁwm ch has just been described is as

CUNERENr or ?n@'r‘i‘@ﬂ@n SitH?f@dc%éhQieqr@t Phant Batragtinn gipe 41

h
TR B A% o PO S einb Rl a2 T SR By s
ddmelcmlam/a rétl:rm sod@mueamm@@nam wWHitI$ opessiover fk u;§per level
formed fromthe primary reserves 21, 22 and 23
F e seseryectiesiviatemd inetherhapmer St urators.27, 28 and/or
29 in order to take the required quantities of solid
particles and honpbgenise theminto a coherent whol e.

Bk dpsratiohhst the sl aohaphit s hé‘s%ét%e'ﬁydés%hbbags kS8 follows:
notion the gas which conveys the solid particles,

whi ch is acconplished here by starting the conpressor

5. a its .,output,in.th dlrect on of t arrow F1 in
HRang Sk T8 e B T g Sret S o efite Brngeed and
thé dHarbéiaristed @ C u
20 [ drpartll cl esf&%}%ge%%a% at lﬁg]e%ls‘lggig%l’ E)iefe? rﬁflor%é*]r%/c%f the
resevenvtyis defgenimed afdrhisngsehes St ispformed Froid the primary

accord [ nvent| on. This fluid | eaves the
RESIPS S 75 POR 4 By CRTAIRGSNEnd SUFP it ORHERICrS 27, 28
SMI/GCLIAIN order to take the required quantities of solid particles and

homogenise them into a coherent whole.

Then, the installation is started by setting in motion the gas which conveys
the solid particles, which is accomplished here by starting the compressor 35
and its output in the direction of the arrow F1 in the joint 34, while the
opening of the obturator 33 is initiated to release a descending current of
solid particles, the gas and the solid particles which it conveys together

forming the stripping fluid in accordance with the invention.

This fluid leaves the nozzle 37 forcefully, strikes the surface of the object A
and, by abrasion, each solid particle detaches a fragment of the materials B,
as described below.
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and, by abrasion, each solid particle detaches a
fragnment of the materials B, 30 as described bel ow

wWO\D0208065080656 PCT/ EP2003/ 003247 10 The sol i BCT/EP2003/003247

particles rebound fromthe surface of the object A and
are sucked wup by the aspiratér 40 in the direction of

trihe SHIidopark %Iésore%%ﬁf\ﬁ‘?l' gh% I%ErfBb &f tha 8%%% {Ae%é& nqﬁ sucked

into the hopper he re drn

mpeb)sthef aspiretop40mn 4% dﬁeétibrpbﬁm@ &reow tHIEtd 9544 Slo%é the pipe
B Jawe aspirator 40 are placed in an encl osure 50,

fetPE inteies hepper aﬂdhf@plshltéﬁ retur m@mdud%%éryl means of
W{E the object Ato be treated. 10 In the
rn C|rcuit 40 - 41 - 42 - 43, the average
granul ometry of the recovered solid particles is
determ ned by neasuring and checki ng neans of known
{1y peactigs: thenderie 37 ranst theraspirathnt 4t aienplate in an enclosure 50,

BEAA AT PR Bl 57 BB el St A

Bahid#dES and depending on the results of this check,

one or rmore of the 15 obturators 27 - 28 - 29 is

operated to correct the average granul onetry of the
osed circuit as shown: hopper 31,

ve,31. In I
@biﬁﬁ% retusp C'f%'hf‘% 2 41corffui-t436the gygeage granulometry of the

duyjt 43
VSRS RIS, o0t Ry ARH L By kg s o
lomovero Y pen (ooks st atih arder td Bétdrmﬁi@krﬁe’ibr%bﬁw‘éﬁy differential
lBhenomena are found which may interfere wth t

ptwsen thad rrearirgd der dhe twierkwior RuestinsT taalheiﬂﬂaémf Mvm rgrovered

| h. th
FiBcRRbAA LBBehIng R ine 285us ot ok "Gutck Bl 8 enre of the
vibtuedtors2 Dt 2Bhe2Digleperetedd @irr@aqhe GVENR)e gr‘an%io{fw&rr% gf the

each pass having used the whole of the resefve
reserve 31.

In a closed circuit as shown: hopper 31, conduit 32, joint 34, conduit 36,
nozzle 37, aspirator 40, pipe 41, pump 42 and return conduit 43, there is a
ceriain quantity of solid particles and on continuous operation of the
installation, two phenomena are found which may interfere with the proper
performance of the work undertaken and which are controlled in accordance
with the invention. These are:-

(1) there is a loss of solid particles which is of the order of 5% at each cycle,
i.e. for each pass having used the whole of the reserve 31,and
(2) there is a reduction in the size of the solid particles, the average

granulometry of which decreases.

As indicated above, the invention provides for closer control of the

granulometry of the solid particles used to a reference value, so that it is
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(2) there is a reduction in the size of the solid
particles, the average granulonetry of which

waolearnoswsss. 30 As i ndi cated above, the inventiPCI/EP2003/003247

provi des for closer control of the granul onetry of

the solid particles used to alreference value, so that

hecd nec ar
Doty e A R Rk, e AP IS Lol BES B ensure

dbswaintenanserty cortectimgl the @arize Mantitiméer) bhthd RRerve 31.
average granul onetry of the reserve 31. Operation of
the obturators 27, 28 and 29 is therefore nodul ated

g h | O ranul onet r ut
SRlr Ml of B oE TS 21 o R SRR SBRA M oy
tdstopu e inQWaI??QnM!@Hét@@fbfuit st réstordh@hbgGired duintity,
at the required highest [evel and, noreover,
gufsteawhichTiengualityi of theework garigd gubionl teebbjectiAi ie at the

: [ s _depleted in_ 10 large size particles
éé@néeﬁ%ﬁgﬁ?gtﬁ%yﬁls %’FF&”P”?P%%E GPftates, it could be
t hought sufficient to add particles fromthe reserves
21 and/or 23, but that only effects the proportions
P maintainf ther erigingl gyrahuloatetivewhie dhaotesehee @sid depleted in

E%nber of .finelgﬁrticles.,15 Cbﬂsequently, it is
4% sl RAtiglesandhpuomeniedris sMalheize ardsipent cokld: hrethought
ra4e

S RRE Loaga pePTie] HoRL e e RS2 ardRhR 2. B Hefbay effects

thiet propantadnsaofi the niiff@eatgtanaldryetries mnamabthe $Hsefuté hamber of
articles returning 20 into the reserve 31 through
PRPABIRS circuit, figure 1 shows a diversion box

44, to the intake of which the extraction pipe 41

| eads and conprising two outlets to which are

Consequardlyont ifedewvephand pdieadiet tr _ifeendid tadidstaitht O5F the
t he other an evacuation conduit 45. 25 The di version

BHraga Fanulamednactinet iassne i nsitiaidy byl additien lof particles but
b i8Rt on”of ol d particl ee which

This withdrawal arising essentially from an excess of fine particles returning
into the reserve 31 through the return circuit, figure 1 shows a diversion box
44, to the intake of which the exiraciion pipe 41 leads and comprising two
outlets to which are connected on the one hand the return conduit 43 and on

the other an evacuation conduit 45.

The diversion box 44 contains a distribution slide-valve with adjustable
position, permitting diversion of a certain proportion of solid particles which
are evacuated through the conduit 45 to a recovery site symbolised by the

reference 46, either to be eliminated, or to be stored and subsequently
retrieved for other tasks.
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are evacuated through the conduit 45 to a recovery
site synbolised by the reference 46, either to be

we@bioiosmbed, or to be stored and subsequent!|y PCI/EP2003/003247

retrieved for other tasks. 30 WD 2004/ 080656
PCT/ EP2003/ 003247 12 The posi2ti on of the distri buti on

ol ory B e, SRR plotEy BORBRAGN S48 rgportion
tdﬁoscmd/vpadrclas eliredtdcad eflet FtLME cOMaGHaAd Uhd %*% twiich are
or elimmpnation. 5 In reality, the aspiration an

%&&F%ﬁﬁodﬁecﬁvaphétlmﬁﬂn@wléé&f@ glimisetien by nmeans of a
SI ngl e apparatus of the type known by the nane
"cycl one” (not shown) which on the one hand creates

ﬁﬂﬂ@eﬁiﬁ?r@@Samrdh@ﬁt’éﬁcfgeﬁéﬂatlbﬁ%f e t[]'faﬂlé?é H@ ected by means

partl cles through the conduit on t
& @s%'!%lg@e@ap%namm%fhe tyfpe raovni bydhelmatmet' wclone” (not shown)

TRETBR 3 0ne Band REeIEE o oD rSstRgh TSl Gsbifa e raim of the
@éﬂldlé‘@trﬁéﬂéﬁrthé)%bﬁﬂﬁllt 351 d{Ffon rtﬁ&%‘fﬁérqqar?& céﬂ%# 984 ration of

part of the cyclone and return to the hop

the pa@i@lasneto tvaicategoridsi thedhe ;bm;emrarete\/é@blabéd at the upper
ace to be stripped, the particles

striki t he sur
P?ggﬂéﬂ?e QyGlone, drpggh dhe ‘P‘Pﬂﬁwgé}f;néﬂdcWénQ@nwapéﬁICleS are
Eétgiggréc?rzfta%% Ccﬁvr éégﬂ@f\’ L ﬁlo P@Sﬂe@%ﬁﬁ arf%«?ﬂg Bler 30

thoodgh thdestubecomiuisadl | er but do not becorme bl unt ed.

20 The flexibility of the particles containing water
has the effect that, by elastic deformation on

' S ch_the toms o

B oot R Pk s R A liRerc i el Ergment, bu
fomdilitthesdd eiohehamgd 8R4 &Lthé |

cylinders for ex'ggrrpl e. b 4 Sr“r'uﬁ?t%ﬁ?‘“é% @%\}Hﬁg a%g'n%ny points
pad sharreedges (ﬁ@rewbl@haaasmn am@/l damige reuddue ret urn

circuit are charged with inpurities, since they take

up the fragnents of the

In other words, they become smaller but do not become blunted.

The flexibility of the particles containing water has the effect that, by elastic
deformation on impact, the particles can reach the bottoms of very small
cavities and miniscule channels, these micro cavities being in particular

present on printing cylinders for example.

It must be stated that the particles recovered and travelling in the return
circuit are charged with impurities, since they take up the fragments of the
material or materials B removed from the object A. Consequently, if they have
to be relieved of this waste for their reuse, it is necessary to provide in the
return circuit a sorting and cleaning device, which has not been shown as it is
within the scope of the Man skilled in the Art.
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material or materials B renoved fromthe object A
Consequently, if they have to be relieved of this

woleuesdeos their reuse, it is necessary to proRCTHEPI003/003247

the return circuit a sortin% and cl eani ng devi ce,

whi ch has not been shown as i is 30 within the scope
Kefemimghiow sk figles 2 o 4h t i

T ONon eNgLER 2 b uhett iSPSW%%Q%“"??%3?‘22?55“%%'0&, of the
phesemeRen esnplevedyitioe invientisent at i on of t he

phenonenon enpl oyed by the invention. Up to now,

reference has been nade to a single paraneter of
UpatoUhewBtdTare ' e son
fg?t_@ HemEieTsrenc? il bedn) |cﬁl?%@q(‘?géy%éhegﬁ%ﬁrgﬁ“%mewy
Bahit Mst hrostatarbihatrifieregsuysioc this éharaadt ierdigicus So Ghdividually
ol q g{art'hcl es.other than by granulonmetry. These two
é‘?ﬂ}é‘?é P Pheh ReiqsRhysicel characteristice ot solihpadices other ¢han by
@nuldrhétrglegree of hardness, and - the nunber and
arrangenment of its surface unevenness or asperities.

In order to have the benefit of a possibility of

ontrolli the degree of 15 hardness of the
E’a‘??? &%Eﬂgﬂcwmgﬁeris&c%@r@s forrrashi soliderasticled as

substrate for production of the solid particles, so
that each particle contains a certain quantity of

wat-erits SeglecsofHdrahéess ey be forned from sawdust, or
may be formed by a 20 starchy pol ynmer such as that

obt-ai thedumleen atbartrasgement ofTits surfacedursdvepeieg 08 asperities.
formati on of a projectable nedi umwhich lends itself
particularly well to the stripping of delicate

IRUBIRT S i y i O&RtR

T A R T T
hﬁ‘rdnm$obif‘@<%micbwe rydnaptdiesebdtanse IhadletRat aPubstrate for
parogl%tpcgnurgf G%He solid particles, so that each particle contains a certain

quantity of water.

Such a substrate may be formed from sawdust, or may be formed by a
starchy polymer such as that obiained from wheat starch.

This product permits formation of a projectable medium which lends itself
particularly well to the stripping of delicate surfaces, and which may be the
one forming the subject of U.S. Patent No. 5 066 335,

The particles of this product have a hardness less than that of aluminium and
therefore do not attack this metal. Also, they do not attack glass.

Their hardness is inversely proportional to their size, i.e. to their diameter,

measured as passing through a screen characterised by its mesh number.
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therefore do not attack this netal. Al so, they do not
attack glass. Their hardness is inversely proportional

WQ e00ti08i666 Si ze, i.e. to their dianeter, 30 neRCIERTHONG03247

passi ng through a screen characterised by its nesh
nunmber. WD 2004/ 080656 PCT/ EP2903/ 003247 14 Thus,

. : i hr ough
b ABcIes g oRBhy Thatiiie Trdlohi £in prdee erder of 10
ARBQ mesh) aré esiatiosll wosi ARl EARRCS lesOofdIAvd Qpﬁ?%t, so that this

granulonetry is selected for delicate work,
rIRDVOME AR I pelgrteghios idalicater wbek, iorebyreswivie armasial which is

r ' herence to the surface of the object
I ENP ok RS PORELSD Sk adEiaRchith Bresiaaenat the object A,
waTitolpresetvefd laykl ¥itlha PRl gure 2.

The f 1 exi bil | ta;? of thSES’aBPF?E’l i r‘?’ﬁ&ﬁ@sggﬁf 'ktq"aegreemo"edr as
SRR gURe rml | transfer of energy takes place from

the particles to the substrate to be treated, so that
10 there is a small rise in tenperature of the latter,

fTote foabiityeof %%&ﬂcl%%%ssﬁgré'@\ﬁg\ﬁ&{ “La? éﬁf}( tﬁ\ggrnall transfer of

treated object. Figure OWs _
eneray talespoisee foim the particien e gas sapstratel thtbe treated, so that

icles rrives with force through the nozzle
@‘Zésritet ﬁo?f%‘@t MISE dndemperaturg of Hiec latter,ofertaxamplef and raf peen
Foreningloestirs’s r ith materials Bin three
Iayerg, thre frf‘?i;e?tr%@%gro% nagled directly on the object

A, the second B2 applied on the first and the third
the previous one, formng the visible

FS CO\éeri n I OL h
IQHEE 2 shpws th@é&h%étrm_iﬁ_):]ngsﬂwwbemggsle@af tmgdrili\’ﬁigg g{}ﬂ and solid
[ e nozz)e is oriented at a

B R S R D 1 Bt 31 S & 2 e

tisjerrceBBomstief iyl ' ith i i

@]btsa(; vedot hat _tl#}eaéﬁ]blbilc gh%z)r [ clikei)]legef g%g?llﬁtda%tb mg?enals B in
r %%?Yﬁfl;s, thes firgthgy imgeés?w?me ox: ttl;e ‘2’3@?#3"5?. Fsgc@rﬁd B2

: r.eseryv . 0 ei ize, [
%%{eiﬂcpgstﬁ%éﬁ%a%%&m%%% i%(?n%?‘{%n@ {het Prstvianst eneafedming the

visible layer.
li may be for example, a coating B1, paint B2 and a varnish B3.

The nozzle 37 is oriented at a given angle allowing the particles to attack the
layer B3 as efficiently as possible.

It will be observed that the solid particles are of large diameter, i.e. they

correspond to the granulometry of the single reserve 21.

Due to their size, the solid particles contain proportionally a lot of water and
are therefore relatively soft, so that they only remove the single layer B3
layers B2 and B1 remaining in place.
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are therefore relatively soft, so that they only
renove the single layer B3, 30 layers B2 and 131

WO eovaiosiiong i n pl ace. WO 2004/ 080656 PCT/ EP2003PODBR2T3/003247

15 To renove the whole of layer B3, there has to be a
rel ative displacement of thdiozzl e 37 and the obj ect

Ao eerdové thé vﬁ“ldﬂ@%?f%ct | oﬁ t@?r%t tﬂé@ %o 824 }5% ﬁ%? gfw}%cegrgent of

dISp| aced in the di e arrow
tthe nozrishBT @ndidhe cbjekt 4 anticin issapssRd Isérecthiat thé nozzle 37 is

i.r at.or must, of course, follow't
ﬁ@@ﬁ%%‘? "hﬁt?p‘?fﬁ%'oﬁéé% Eh?) PEGR3 relative a:s,thehnmm@tzma ebﬁ@t A.
advances. The rate of progress of the nozzle 37 in the
direction of the arrow F3 is set as a function of the

dihesizenlopeditiaiuiteid dned, hBe Rpirdtdradd infleSoP S '
di anet er,, r\d}]O and if it is faeggw red only tg Fgﬁ%\%f?lll]oew this

MR¥&Mesy andygoya Pack progregsively as the rozzle 87 ativastes.
high. 1f, on the contrary, it is required with
parti cl es of the same granulonetry to renove |ayers

Bﬁeaaté 82pignesd eithe Hilz¥ie 3hfh ﬁ@&r@étloﬂrﬁ%gsa?rd% 3 is set as

a%ve to be 15 | ower. Figure 3 shows anot
§ Lostieef thaieficieacy leataingd wyr thec soiid :pbrtmyes)fof this diameter,

n surface | rs B and B2 in one

’é '%5%@‘52%%%%{. 0 emaye c‘%yﬁaaY% 3w Fate afeoragressewill be
gsﬂaimdlpmgﬁy is selected for the solid particles than
20 previously, and which could correspond to that of
reserve 23. The SO|Id particles are I ess large than

eé'qrﬁ andtther .ore contain less water, so that they
HAP FANUERY s Ee@irgd witht partiglesoefi the same arasuiometry to

eI IElaydrs BEAHESS ‘régn@iar‘[%?agﬁﬁfa?@e F&%eojgasl"ﬂtg{]p%ﬁémn have to be

descrlbed wth rega

lowgposed that the solid particles of this internediate
granul onetry will be nore aggressive and will take up
the materials of the two |ayers B3 and B2, this rate

RS b - er 131 renains

|I§t act. Wt % er e&%&egﬁb\(ﬁ&c"b t“@ﬁ“fr .qorwat'ngt% removing
thedwat ham‘ad:mll@@b% aAdtBP id oHd Q%‘g'lé"bass and fairly quickly, in
which case a finer granulometry is selected for the solid particles than
previously, and which could correspond fo that of reserve 23,

The solid particles are less large than before and therefore contain less
water, so that they are harder and more efficient. Supposing that the nozzle
37 progresses at the same rate as that described with regard to figure 2, it
may be supposed that the solid particles of this intermediate granulometry will
be more aggressive and will take up the materials of the two layers B3 and

B2, this rate this time being adjusted so that the layer B1 remains intact.

With reference now to figure 4, it will be seen that this shows a third situation
which is that of work consisting of removing the three layers B3, B2 and B1 in

a single pass and fairly quickly, in which case a fine granulometry is selected
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30 which is that of work consisting of renoving the
three layers B3, B2 and Bl in a single pass and

wo adologoesaii ckly, in which case a fine granul oneCT/EP2083/003247

sel ect ed WD 2004/ 080656 PCT/ EP2003/ 003247 16 for the
solid particles, which coul dléorrespond to that of

Fc)?{:ltﬁn%?ég)ltéﬁzartmgs Ilucﬂ cgﬁ?f Egrﬁ%ﬁfq@{/t% t&tﬁf 8{ #&%ﬁq ?E II'HS solid

periclewam thesindshat tHd‘@}varﬁ;Bl@ dHaRv R R FE 10fathﬁe?/ contain still
exanpl e used. 5 Supposing that the nozzle 37 sti

[ResovaisE s thet they arartbe hardsstiof thepxaplesugasbsed t hat

the solid particles of this fine granulonmetry will be

the nbst aggressive and will take up the materials of
Bbppbingethadyigs ioB3le BZ AMdpBhresddyl St e 8akld) fatb

belpﬁg adj usted so that the sﬁ}‘l{ace of the obj eEtbAm?may be
papResed attthw Sdlldb@amn@srsﬂ thiel finkagranbionsetey Mell bfehthe most

e Sl i o
t
RGOS B i i

they are forned 15 from wheat starch the nore they
asperities and points and it could be thought

@m& R, hﬂeeﬁ%%é@atvt@esﬁaaéemthﬂ golich Rpticias arq, dhe lsgs water
I
44 A5an, e Fafdr ERUSHTINT (R B¥Re! W b Lalbliated in

agteakiime, per suaed metreof granul onetry, for if the | ar ge
particles have 20 nore points, they are also | ess

nunmerous for passage through the section of the node

y b d th
ApweRPEREINEREN e bkt lye Sl CRRIRE=C ) BPpdliBy are formea
frbmnwhat stafcH, hBe MRsieURE§ ¢lave é@iéritn@é%?t@ﬁ&nﬁs BHH tl! 8biild be

of the 25 Iarge particles. The rapid renoval

iNieoobt they dreinaganeiseivefshapebyeordd fceotpemsate fon¢hasii egttxeess
pass. 30 The description above shows that the rate of
progress of the nozzle 37 and

In fact, experience shows that the overall efficiency of the solid particles is,
broadly speaking, a function of granulometry, for if the large particles have
more points, they are also less numerous for passage through the section of

the nozzle 37.

Consequently, it will be remembered that the efficiency of the fine solid
particles is greater than that of the medium solid particles and a fortiori of the

large particles.

The rapid removal. of a whole layer may therefore be effected in one single
pass.

The description above shows that the rate of progress of the nozzle 37 and

the granulometry of the solid particies can be combined according to the work
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the granul ometry of the solid particles can be

conbi ned according to the work WO 2004/ 080656
wERIABRBeO3/ 003247 17 to be carried out and oPCT/BE2003/003247

ci rcunstances: fragility or conversely robust ness of

the object A weak or stronglddherence of the |ayers

t® bBecdrR8® et and ro?ﬁtﬂ@%raﬁfns‘t%?cééaﬁ%gh @ Bf cB@v%@éé{x&%bu}stness

bare of the surface of the object
okdhpl @wecﬁ Qurveedk shstsong ddhgrelmeobf thee laiyefréetroebe removed,
?ranulo to mh ch reference has been nade in

d1bS3% 1aver B sy mesoerd oicheiage ahihontieet 4, stc.

ranges used are identified by the letter "G' foll owed
by an order nunber: 10 GlL is that which extends from

Byevay df erampie, digues 5 sHh< afiadgriapysf he di@f(eréﬂ‘tegﬁéﬁgfdr'ﬁetnes
ran e of fineness of the screens, neasured in nesh

ich retereress hasrkaen madeoin theh|a§0be|de@cnntrqmm;aydrfferent

lgeas R8s Plods ey optited by PR IRTE GrEaiBuia by an

sedereiumidrt | € t he coarsest corresponds to that 15
whi ch passes through a 100 nmesh screen. & corresponds
to the 30 and 90 nesh screens. G3 corresponds to the

D osor B ATB i Sxdni Fam ang recde (BRGIRY, MBekcontuously
Screegp th@%sef@raﬁﬁerﬁsﬁﬁé‘ﬁésst Qf ttﬁg sifedid nﬁgaﬁg‘gg ig; mesh.

screens. This iIs e exa used for reserve

cor r esleomdisist considerf, witdoaﬂtmeédfer@@ﬁre@ny way Ghiting, that the
correFquds to the 12 and 30 nesh screens. This is the
exanpl'eest, Weefuf draneioraiy 38 . atz?ash@sréra@rtanthaénwhrqhe@asses

have fe6lghSFd0’ Hesh"SURER! Hhik fHePRbAReWP irekpSinds to that

which passes through a 100 mesh screen.

- G2 corresponds to the 30 and 90 mesh screens.

— G3 corresponds to the 50 and 80 mesh screens. This is the example
used for reserve 22.

— G4 corresponds to the 30 and 80 mesh screens.

— G5 corresponds to the 30 and 50 mesh screens. This is the example
used for reserve 23.

—~ G6 corresponds to the 10 and 30 mesh screens.

— G7 corresponds to the 12 and 30 mesh screens. This is the example
used for reserve 21.

These granulometries have been used for industrial stripping work, i.e.

aircraft, competition cars, printing cylinders.

This is therefore an example allowing the invention to be illustrated in

concrete manner, but which is not limiting, for other granulometries can prove
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aircraft, conpetition cars, printing cylinders. This
is therefore an exanple allowing the invention to be

WO kowssweaé ed in 30 concrete manner, but whi chPCEFERPZIN3/003247

limting, for other granulonetries can prove WO
2004/ 080656 PCT/ EP2003/ 00324%8 18 necessary for ot her
REAdsaR) fo - v Lbdesit i
O S B  Rap Hpptcafihs. Qs e RindValbt bt repiopin wai
feescas, Teatmenteliheinunegrcskidasiee With the invention may
be inplemented with a 5 nobile device, in particular
driven by a powerful machine in the case of stripping

' : ' .ons, .such. as aircraft, It y .
B BpEedt, iy AeRErgtokB Ry e B SicR B CB8 BrblareéntB Byt
mbbilealics ein patticertic@ivert By TAepGidrahiemagRine3th #¢ case of
the primary tanks 11, 15 and 13 nay therefore be nore
YFpPiEgohiees of fargeatimensions, sudnasairerdftoy ri gi d or
flexi ble conduits and, of course, may have very
di fferent volunes depending on the applications. WO
I2PeHY BRROBE (el FPEA0OHiNO3AE which théiobfectd t&@g‘gf?iﬁp@d are
selective renoval of materials present on an object in
iptieduegd.nore | ayers by surface abrasion, by projection
onto the surface of this object of a noving fluid
conposed of a gas and solid particles conveyed by 5
T i tahindog) - BT Nisgn@ fLESY
sol i :j particl es,ghgg?(% %g‘"ﬁa’?ﬁéﬂ%%ﬂﬁ f ::ﬂSegn?r"éﬁwﬁﬁ;ﬁ @e?éfore be
merscon kesardosentroeach athengedrirstted bq rigid bedexidle Boaddits and,
formthe noving fluid, 10 - directing this novin

&f IcOMES: PRI AVE vepndilierent yolumes derending endhe applqlcations.
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situated in the imediate vicinity of the surface of
the object, - adjusting the average granul onetry of

W b@4/080656 cl es to be taken, either only by rer@OEP200$/003247

solid particles present, or only by addition of other
solid particles, or by conmbilff ng such a renoval and
such an addition, 15 in oregﬁ to adapt this average
granul onetry of the partic ™S be drawn to the

pat ur getiod i é@%&% r*eﬁxc%l bf ﬁ?ét@r‘?’al@rﬂéﬁ’éntt&?aﬁtcﬁf)é‘ct% one

Its surface. 2. according to claim1 ein
ot mcmaslayarqobytswfacehabmeiand by2prcpmttcmba‘s> tre surface of this
recovS’red after_ they have struck the s 6{iace of the

Apipet ?J“B\éngtm’é‘étcéﬂlpﬁﬁa (s 8¢ @66\l ariclas s eyed by
éélaq% é@hé Be o §Serve, the average granul onmetry
ese parp .

128 s ireasured on their arrival in the
reserve and, by addition and/or renoval, the average
granul ometry of the particles to be taken is adj ust ed
dep‘enfﬂli”rﬁ‘g'lgaﬁ TﬁngrOéﬁgll@ﬁﬁﬁiciﬁsof the particles pr esent

25 in_t he rve oration pf the r cov

part 1 G - 8% Jrerb i, BV e indoNorefiE 1RGi in
addi tét?ébrﬁ"éﬁ/g% tb%‘r‘?ﬂﬂie hB@ingdNfd age granul onet ry Of

the particles present iIn the reserve is returned to

its direginmlithisamovirg fleid ithmugbhoratconduibf tot lae outlet nozzlie
recovere articles. 30 WO 2004/,080656
PCT/ Eﬁ!@gég dodEimmegiate V'thh&cﬁt%z’%wﬂ‘%‘i%@f&h@ higgtm 1, 2

or 3,4 @fhé Q?er%pgrgﬁgﬁul%mrye rtlgl sgggm takgny ither

partl C es esen e reser uste epen

on t r@'\lflcb')ﬁ@mdimlﬂf IseHd fparticids psemt @uhomyfm/r aéaditieh g other
i nverse proportional to the size of the solid

part l%q" pa@lc 'S, 0B O (P DBOdS U ﬂdemwaba@@@aph@n addition,
cl ai anul onet r

h
ar t1 b B0Erele AR RSP Re aRtemalt b theRayEiesy to be
the p@*aWrPl:cff%e nature of the object to be treated and/or the state of its

surface.

2. Method according to claim 1, wherein at least a part of the solid
particles is recovered after they have siruck the surface of the object to be
ireated and these recovered particles are directed to the reserve, the average
granulometry of these particles is measured on their arrival in the reserve
and, by addition and/or removal, the average granulometry of the particles to
be taken is adjusted depending on the granulometry of the particles present

in the reserve after incorporation of the recovered particles.

3. Method according to claim 2, wherein by addition and/or removal the
average granulometry of the particles present in the reserve is returned to its

original value after incorporation of the recovered particles.
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through a screen of between 10 and 100 nesh. 10 6.

Met hod according to any preceding claim wherein the
w@r@anwsetry of the solid particles is that BI/EP2003/003247
corresponds to the passage of the particles through a

screen of between 30 and 90 2®&sh. 7. Method according

45 TnineBhes Beattra AL T8t 3 Bt B s¥Bdelopuiometry

bhend pFRIEs ?freééi’ﬂ nﬁathb' fdsBive iR el Q%Eéﬁﬁi‘?)gof)n the force

bet ween 20 and 80 nesh. 8. Method accordihg to~an
requiredi fog abrasion, tmséommbelhg igversalyqrrepostioot] td ﬂne size of the

solid particles is that which corresponds to the
ﬁ@é‘&@@‘gm{ﬁs-the particles 20 through a screen of
between 30 and 80 nesh. 9. Method according to any
preceding claim wherein the granulonetry of the

5ol i dl\/kemad atexdirg torerty precedingaiaies pwitaleirt et dreanulometry of
e of e particles through a screen of between
wi%ws gt mlcm@weap%kumeg pagsageyof the particles

?G@gpar 2 FofbetfiBheldland Sog At omet 1y of - & he

correésponds to the
passage of the particles through a screen of between
10 and 40 nmesh. WO 2004/ 080656 PCT/ EP2003/003247 21
G1. Mietind amﬁmgrig any piegegingcdaing gvharainmthevgrenglometry of

R s HEBHEINR, o ! putolE B pSorRE 1o s Braad B ifGSdites

HE66FN aGerdtt vesRtwbénatakPo0Rsdsh. 5 12. Met hod

according to claim4, wherein three reserves of solid
particles are forned, the first reserve correspondi ng

%art | @Fg})({ (ﬂ?ﬁr_jcvgqtgé%gcor r ezcg_%ggélp‘geqlt ot gastg]ageaﬁjfél:qtﬁ#eetry of
%%escﬁﬁ)cﬁéﬁlcfe%s%rtﬁ%t Which 86R84 P’% b8rticles

t he passage of particles t oug cr en o
ihedvvetea sBOeamof ftweesP0aantt 80 endsii.rd r eser ve

8. Method according to any preceding claim, wherein the granulometry of
the solid particles is that which corresponds to the passage of the particles

through a screen of between 30 and 80 mesh.

9. Method according to any preceding claim, wherein the granulometry of
the solid particles is that which corresponds to the passage of the particles

through a screen of between 30 and 50 mesh.

10.  Method according to any preceding claim, wherein the granulometry of
the solid particles is that which corresponds to the passage of the particles
through a screen of between 10 and 40 mesh.



10

15

20

25

30

10 to a granulonmetry corresponding to the passage of

the particles through a screen of between 30 and 80
wore@h/ostehe solid particles of these three resRCWEB2003/003247

being able to be taken selectively so as to be any one

of these three granulonetrizds alone, or a mixture of

I : j
e nogelndd Bo®rgmg 30y HrBCea B Rty Hidre finetartiomety of
tharddlidl partieles isf thatthicH carrésstireshid e passigaertngarticles
contain water. 14. Method according to claim13,
rruah A scrrRempelbetwees 1¢oand 380 mgsh. 20 sawdust . 15.
Met hod according to claim 13, wherein the particles
consist of a starchy polynmer. 25 16. Method according

12 clAetAckbacddialRy © ¢8fn 3t dhehdinRBfed Risehved bPBJIR particles
cereal such as wheat or maize. 17. Apparatus for

arel formiede theefitst absaerive rarrespahgingrtosz gramwometybgartaspionding

e M35 B4E oo BT 3P0 Bt St
. . _ q .

DR AlsetvdS ef@ﬁagﬁﬂ’c%rb\%rf%Fﬂe%éSﬁdnﬁ@”&ﬁ%% P%é/sa@%' & the

gas, conprises at eservolrs tor sol

partities! theoudh atscress bf betwedd ZWaAdEDAEh and the third reserve
PCT/ EP2003/ 003247 22 sizes communicating with a
toi agiranyleomstnprerresping do taeirassasg of Baitigles through a

[ V] a teq. LA.S 0
SO0, 25 paSt L PSR aHEL SR AR Bs o Mo three
Re8hdsHEing @bl &P thies JpsiRely ¥ehY to be dridt Ghe 6f PRdEahree
and to conpl ete opening of the correspondi ng conduit,
grangianelriagl @lonsseovoiar mixiutg eobnabcteast t bva dlrthese three
conduit .provided with a nozzle. 18. Apparatus
%@@8#&“#§e§o claim 17, including a device for recovery
of at |east a part of the particles previously
proj ected through the nozzle and
13.  Method according to any preceding claim, wherein the particles are

formed of a hydrophilic substance and contain water.

14. Method according to claim 13, wherein the particles consist of

sawdust.

15.  Method according to claim 13, wherein the particles consist of a
starchy polymer.

16.  Method according to claim 15, wherein the starchy polymer is from a

cereal such as wheat or maize.

17.  Apparatus for selective removal of materials present on an object in
one or more layers by surface abrasion, by projection onto the surface of this
object of a moving fluid composed of a gas and solid particles conveyed by

said gas, comprises at least two reservoirs for solid particles of at least two
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conprising an aspirator, an extraction pipe and a
suction-forcing punp. 10 19. Apparatus according to

wW@Lb@usb8 wherein the extraction pipe conMmMuNPCHERR03/003247

with a return conduit, a free end of which opens over
the single reservoir. 15 2022Apparatus according to

S aTBuBBBk By & Rpole trssvolb iGHoB oo sy Bach of said
eenaaits athvitly tdif dMeratdrashuried hlﬁefeﬁﬁ“éé‘ 5@%“%% ?f?ﬂ/able in

on the other to an evacuation conduit. Met hod
adjustable marmen\beitweén o exiraing, pmmrrﬁpcmchmg respectively

s &S%Egm%ﬁﬁ% SRLAa frsbless ooRpe 8 1 SairespRding gondut, this
g Y OIFBEHIgl ?Arﬁwecﬁéﬁb@t é‘ﬂ% r@rl%nﬂﬁltﬁ%\ﬁbga with a nozzle

cri ed Wt erence e acconmpany

18.  Apparatus according to claim 17, including a device for recovery of at

least a part of the particles previously projected through the nozzle and

comprising an aspirator, an extraction pipe and a suction-forcing pump.

19.  Apparatus according to claim 18, wherein the extraction pipe
communicates with a return conduit, a free end of which opens over the

single reservoir.

20.  Apparatus according to claim 19, wherein the extraction pipe leads to
a diversion box containing a distributor slide-valve and connected on the one

hand to the return conduit and on the other to an evacuation conduit.

21.  Method for selective removal of materials, substantially as herein

described with reference to the accompanying drawings.

22.  Apparatus for selective removal of materials, substantially as herein

described with reference to the accompanying drawings.



