WO 2004/ 080656 PCT/ EP2003/ 003247 Method for selective renoval of naterials
present in one or nore |layers on an object, and Apparatus for

i npl enentation of this Method. There exists a multitude ur f ace
to be striWBezﬂ?mﬁsg?’t(’ai n of which 5 are relatively rough?ﬁ%ﬁgp@?%@%ﬁ’

processes, well-known for many years, are then sufficient. On the other
hand, other surfaces require particular care and for these it is no |onger

accept abl e Methodjfoeisel@dtive pémovhl 6f neterials preésdrmtdiv 6he ot moeé Yayeisd, 10
or very aggressive, or very soiling. One exanple which may be cited is the
skin of theohamabjastyandifpparatus bei impleneentationcof thieMethod. ¢ or aest heti c
purposes, to renove its fine outer part. Another exanple is the surfaces of
wor ks of art: painted canvases, plans 15 and draw ngs, nanuscripts and

par chrent s, ThErRSE8%1s AIRERAAE oTUIEAYr sSFRPIebESBaba! Eiah & hARS,

stai ned gl ass, porcel ains, eart war e, etc., as well
as the faacagesraibtibaly | rdugES anbsiPdld prodedbes Owell KABWE ﬁﬁl&ﬂéh* geap@tér@as and
marks of tinme, stains, or graffiti fromthem 20 Another fie very

di fferent fthem suficienhbove i's that of industry, where there are many cases
requiring stripping, in particular for repair and cleaning purposes. By way
of exanple, printing cylinders having a very finely engraved surface 25 and

ol udi ng VeyypsTahbe A S SrrSanaRl Aot bhrotbididkpand sl

impurities, and urre scrupul ous cl'eani ng

conpl et e anprgep\wectpeibips tdiprajgcsmaterrts whidt bre Fent fesgueaamplvesy diaedt he
structures of aircraft, the bodywork of conpetition 30 cars and nore

gener alllly anyvenyaagdreseiveden verxtsoilii uct ure which is covered by one or nore

| ayers of products which it is necessary to be able to WO 2004/ 080656
PCT/ EP2003/ 003247

One example which may be cited is the skin of the human body, which is
being treated for therapeutic or aesthetic purposes, to remove its fine outer
part. Another example is the surfaces of works of art: painted canvases, plans
15 and drawings, manuscripts and parchments, frescos, wooden or mineral
sculptures, painted or gilded, stained glass, porcelains, earthenware, gold
and silver work, etc., as well as the facades of buildings, in particular to

remove deposits, patinas and marks of time, stains, or graffiti from them.

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

purposes.

By way of example, printing cylinders having a very finely engraved surface
25 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
30 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



2 subsequently renove, conpletely or layer by layer, this last condition
supposing that it is possible to renove one |ayer without in any way
damagi ng tWe 200k08p6Rtedi at el y beneath it 5 This is the casBRCTEP28HPETS
covered in the bare state with a coating or "under- layer"”, and then with
one or nore layers of paint, because it i% necessary to be able to renove

the paint bu e_l t I i e, T r e f fine
renoval of n%‘feesﬁe%ggghgeﬁécﬁé\?%d C§ﬁ"%i¢1tg@bjdgc%)?eg onbaS'eeg’oIqB,esdq%gengBﬁ't{?y nmeans
of a fluid fQigminy tRabas i@NPossbled tdardmélee oneaNGyerTRMBIbUL Nind aplyr

gui ded by a conduit to an outlet nozzle situated in the proximty of "the
surface of tdemepjngcthe ane immediaiely heneath kdj ust the different geonetric
paranmeters of this stripping 15 operation; for exanple, the velocity of the
fluid, position of the nozzle, i. angl e of attack and distance fromthe

e.
obj ect, 30 14k L5, BALL j6l ASeaLIE AR InBUFCI AP dARAYOL Faslvel Y.

Now, the ~applicant has esta correlatron between the“granul onetry

of the solidiagart apHapenrireehetbrandrd ersiohipaint, Bécalse /tisirdRe8gagbioai ned.
20 The present invention is based on thi's correlation and permts rénoval of
mat eri al s t ob®ablsf fooremaeyaniegpainkbualdeave e tae eaatihgpamiacl ar case and,
for the sane case, control of the granulonetry of the solid particles, both
to maintain it at a predeterm ned given value and to vary it depending on

the 25 typesral JRLRIH A e FERBYSIoRHaRRaI achBaiAS G 1 e ol e

object. To I'S 'end, one e Invention cohprises a ne for

sel ective reEeWald oVeraittyr makas pf estinid formed obly gas ahd swiel partiolase analyer s
by surface abrasion, by projection onto the surface of this object of a

novi ng fl ui dnd@eddnpaste¢ant gaidess byiral cooduid tpaan iostlel nesreeyitubteg iBalhe gas,

'ncluding t hgroximity of the surface of the object.

It is known how to adjust the different geometric parameters of this stripping
15 operation; for example, the velocity of the fluid, position of the nozzle, i.e.
angle of attack and distance from the object, so that the particles strike the
object more or less aggressively. Now, the applicant has established a
correlation between the granulometry of the solid particles projected and the
quality of the stripping obtained.
20
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

25 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
30 composed of a gas and solid particles conveyed by said gas, including the

steps of:-



steps of: WO 2004/ 080656 PCT/ EP2003/003247 3 - forming a reserve of solid
particles, - taking solid particles fromthis reserve and incorporating them

in a streggLpfydsseto formthe moving fluid, 5 - directipg/ b ddexhng
fluid through a conduit to an outlet nozzle situated in the i mediate

vicinity of the surface of the object, -;adjusting the average granul onetry
of the particles to be taken, either on?y by renoval of solid particles
present, or only by addition of other solid particles, or by conbining such
a renoval and such an addition, 10 in order to adapt this average

granul ometry of (HENPEA [eSeee PhsYid PAKEIFS to the nature of the object to be

treated and/or t st at g. I syr . I NG Jher ect, the
i nvention conpri Eﬁ‘gﬁépﬁ}ﬂgﬁa@}ﬁ%ﬁ ‘frg&rfi@gi r\fl«g%ﬁ?éé%bgallnt%f%bgﬁitggﬁpm &ent on
an obj ect in one speafPhEghRKEIcTm thE rﬁé\ljgﬁ?@‘gicﬂﬁ abrasi on, by projection onto
the surface of this object of a noving flTuid conposed of a gas and solid

particl es conveyadlireolingathis gasyingofipid $finogght a Cterduit ttao anesetlebinozzid sol i d
particles of at least two different sizes comrunicating with a single

reservoir througi$itegieglintbe ipmadiate Wendy ebwusurtacen@ithg phigctobt ur at or
nounted therein sg.as. to,he novabl e | dj ust.aple 2 nner t ween, two
extreme posi ¢ oneClATEoS A0S leuleRohy P e RartBEd0 e BRCHE ot

conpl ete opening ' eRdbidsent alrtboriy £ddifi8a & \Rhér bei ng
connected to a ft??‘ﬁyhgyggméftgpggapggd V\n‘t‘ja gnﬁozrzlrgyrtﬁjt rru's't be madre cl ear
that in the presaolidipaxticleshet bgrcombinihg sdebca rgrnoval amd skbh tameaddiions, t he
words "size" and _"granul onetry" designate not a precise format of each

y . 1
particl®) but a MdPEIRIOadaPt HhisAyeragfyerauiamaly ehthseartipienia bedakap
extends between tt?ﬂ\%é e o?fth@oﬁj%gg% be treated and/or the state of its surface.

According to another aspect, the invention comprises apparatus for selective
removal of materials present on an object in one or more layers, by surface
15 abrasion, by projection onto the surface of this object of a moving fluid
composed of a gas and solid particles conveyed by said gas, comprising at
least two reservoirs of solid particles of at least two different sizes
communicating with a single reservoir through conduits, each of said conduits
having an obturator mounted thersin so as to be movable in adjustable
20  manner between two extreme positions corresponding respectively to toial
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
25 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

30 means that may be used, obtaining a granulometry of relatively fine particles



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

efficient 30 neans that nay be used, obtaining a granul _ |l.atively
fine partiV¥0e0HNMIPBO0- 1/ 080656 PCT/ EP2003/ 003247 4 cann%@yzgg‘&?dég{ﬁ si nce

it is obtained frombetween two limts, hjgh and |ow respectively. O her
characteristics of the invention will beconme apparent fromthe detailed 5

description bgshRyt b&pRefedt, idindLitas VANt fidhe batwash eflo dinditd, 'HISh aHtiow
invention will now be described by way of exanple with reference to the

acconpanyi ngresreatingly, in which: Figure 1 is a schematic view showi ng an
enbodi nent of the invention, in 1 o accordance with an exanple providing
availability of solid particles of three different granulonetries; Figure 2

L9 g Soe . Iofin¥] BRaRsIshEs dhtnaRldrfRh Il i¥lcohle AlBLHOR iim YR adiBER | o7

using partic arge size, i's a sc tic Vv Show t he

application gesthstisretisiewofmade withvRiTbicpideUsd NBePatththé@SdRiwiRBY] UMRsI ze;
Figure 4 is a schematic view show ng the application of the nethod of the
20 i nvent i oninveintignpwilt newebe ofesonibed By »gy ah®Example evith irefaredcagtoathe
showi ng the reconmended ranges for the nmeshes of the screens to be used to
determ ne thécﬁ?@ﬁﬁf‘)ﬂ'ﬁ@tcﬁﬁgg‘%ﬁ Wi particles wel |l suited to the renoval
of delicate materials associated wth surfaces which are 25 thensel ves
fragile. Wth the exanple shown, the nethod provides for the presence of a

reserve, or Fgjrek1 id ®fschematic paswi snewingfard epitsodimenetof thexineegtiog, aver a
fairly wide range, which could correspond to the practically conplete
passage 10f aktcedgance with an example providing availability of solid particles of three

different granulometries;

Figure 2 is a schematic view showing the application of the method of the
invention using particles of large size;

15
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

20 invention using particles of small size; and

Figure 5 is a diagram showing the recommended ranges for the meshes of
the screens to be used to determine the granulometries of solid particles well
suited to the removal of delicate materials associated with surfaces which are

25 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

30 stock 1 through a 10 mesh screen, and, by convention, it is considered in the



30 stock 1 through a 10 nesh screen, and, by convention, it is considered in
the WO 200-4/ 080656 PCT/ EP20031003247 5 present description that the solid

particles ‘%grzbmg({;gi ng to this wide nesh are particl es rafr/ER0gR00StZE Or
di aneter. nerally, the supplier of solid particles having nade a break at
each end of 5 a wide range indicates a granul onetry extended between two
extreme values of granulonetry which are fixed, in the &resent descri ption,

at 10 and 10UeseRisACSHiPtionathat ilee $PiE IPAIEPS COEGHPRNANGS 1 1S YeFei Pel of
smal l er siz r i ich, naturally, pass freely through
a wde rresh.%rg pgrﬁénlggﬁ)ﬁérigtg@?ef éfgfé@fég%eﬁhl s used frombulk, i.e. as it is,

W thout a size break between the two extrene nmesh values, from10 to 100
mesh. Naturally, it is permssible to provide solid particles the sizes of
whi ch ext en@emmatly,nﬂmsmm@erof\sahd@amm havingsmeteld breaki atggachsendlof havi ng

ol ut Pons: n A RGBS NCaS FiGTBUCTAB GRS RBRLe MO SEStR Veiean
ol ut o _ . . RveHan
20 one. exanyl SPOORRECLPFiEn HHE (RET F HF proRe A oBeRion 0110 i MO Lol

t hrough one mesiDE® thay ehs stbéd @ bRavedgtainet selid tgagtiglest sfcsmaneaRid @d t o
the netal surface, such as anodi c oxidation, passivation and others. 25 The
| ayers of mediemietgrdhpn Guesshavhichavatarallyi @mggewaw@na midermasbns  and it
will be understood that it is difficult to precisely select the renoval in a
singl e pass of exactly one layer, or of tw layers sinultaneously and just

as  exaghl y.inVa2H0 4180406 REILERARNA/KIR2AE. as it is, without a size break

between the two extreme mesh values, from 10 to 100 mesh.

Naturally, it is permissible to provide solid particles the sizes of which extend
over much closer values, but it is still a single stock having a single average

15 size.

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.

20
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.

25 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.



6 The invention allows a result of such precision to be obtained by managi ng
in a certain manner the degree of attack of a surface by neans of tge

stri ppi ngwa basis@dsossependi ng on the granul ometry of the s&qTéEPﬁé{WqOﬁJ s. 5
This is why figure 1 shows a single tank for the stock 1, i.e. a hopper 2
comuni cating with an outlet conduit 3 afd having to receive a stock of
solid parti ; £ i i ; 10 0 100
rosh | n ¢ RO PLISh ARSI A EGRI ol bRl 80y el
(i.e. from Hcémgintraahntt thg degree stistadsoiva suefaeertsy nfeatsf dfaherstripgish, i . e.
a 12 mesh screen 4, a 30 nmesh screen 5, a 50 nesh screen 6 and an 80 nesh
screen 7. Thedsderanding endpe gipnulometygifitae sakdiparédess which the size is
greater than 12 nmesh and which are renoved through a conduit 8 to a
recovery site 15 synbolised by the reference 9, either to be elimnated or

to be stgr edn?§0|5 WHPIRAME ™ Ishohat éiﬁi@g 2ok Rrhee s@eks1, TBeaPRbpper ©S

passing therefore have a size between 12 to 100 nmesh and reach the screen 5
whi ch st ops armuhieatingivdthpantdutiet sonduitVBiarid hanengiteeecsive2d stpckaifesolidthan 30
mesh. These are extracted and directed through a conduit 10 to a storage
tank formed Raftigler &b gErNUleMelfy @xeadingayse At Widedapasifim J& tod 0 @eshc es
havi ng a granul onetry corresponding to 12 to 30 nesh. The passing particles
t herefore have a size between 30 to 100 nmesh and 25 reach the screen 6

whi ch st ops |3l heldiftiet YohHuR® &Fe 'a%ngfed%rﬁ huddieabh 6 downsdfcamt @ire.the 50

mesh. These are extracted and directéd through a conduit 12 to a storage
tank foroed tbp @ botpmy) fbGr shiccessive rsoeeprentf \diffexant aineshsaki @ 1@ameisbl es of
whi ch the granul onetry corresponds to 30 to 50 nesh. 30 The ssing
particles tHEresRAeal@eshsicirehet alines) s67een( ABYIRMLA Mest $G8ERY - t he
screen 7 which stops all the solid particles of which the size is WD
200- 1/ 080656 PCT/ EP2003/ 0032- 17

The screen 4 stops all the solid particles of which the size is greater than 12
mesh and which are removed through a conduit 8 tfo a recovery site
15 symbolised by the reference 9, either o be eliminated or to be stored and

subsequently retrieved for other tasks.

The particles passing therefore have a size between 12 to 100 mesh and
reach the screen 5 which stops all the solid particles of which the size is
20 greater than 30 mesh. These are exiracted and direcied through & 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
25 reach the screen 6 which stops all the solid particles of which the size is
greater than 50 mesh. These are exiracted 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.

30 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



7 greater than 80 nesh. These are extracted and directed through a conduit
14 to a storage tank fornmed by a hopper 15 which, consequently, contains

solid par‘g,b%(eﬁosg{ ¢Which the granulonetry corresponds tecOER0IBO3MISh. 5
The passing particles therefore have a size snmaller than 80 nmesh and, with
the present exanple, up to 100 nesh. They are evacuated through a condwt

16 to a recovery site synbolised by the reference 17, either to be

el i mi nated gseates than @ahaﬁhe%%%qﬁéaﬁt%’af@tfﬂlr%ﬁ}i@@ tmmugdswmepnciumaé 10

In the interests, of ica the ai L of an 1 onlng
of ' the sordB HSTAG BN ISR RE ALpoREy Smath oo aeaURalR ety

not  been s clesTbfRAiEh By Farﬁﬂ@r‘ﬁ% Icdred oﬁﬂ@&%@go@o ﬂh@gh.SPree”S a”d
their replacenent, vibratio extraction of the retalined particles,

evacuation of the elimnat ed particles, control of the valves, distributors

and slide-valves for 15 ogpening - cI05|ng the conduits, etc., as all this is
within the sH¥eassingneanisles trrefose havera sizer smallerothianyBy Heesh engoMilly of

P2 112 DUk B AR ECEAE R e 20 BE AR o 1

hor nogeni Sat16>(b af rebb@eﬂﬁ it 5pRbolsed By Qﬁ@&éﬁe@eﬁdeaw @nﬁer whbé lelinfiAsigde
m xers, for exanple, and distribution slide valves, these arrangenents al so

bei ng Wit hior toHze stquéaoﬂ subsefhanthkiditieded fortcberasks Br eaks are thus nmade
which allow the formation in three separate hoppers 25 11, 13 and 15 of
t hree reserves 21 22 and 23 of solid particles in accordance wth three

br aCketZOOf A éﬁ%%[é’ of%m lf?c%nﬁﬂr El%;éﬁ%%'@ B e H@cﬁa‘?uée@lﬂﬁgﬂom fto S0

mesh an respective he” hopper s
communi cat esthal ééieéﬁnr@uéh@tctﬂﬁfgj !épbréh‘bn wﬁ&ﬂﬁa@ﬁ}@bt Aeeri eioBEGHEY $lag, not

provided with a cl osure nmechani sm or obturator 28 and 29 and opening
over a Si nglteeemmomlnMnfmmeulabwravanmrof:mogg!ng of the screens and their
replacement, vibration, exiraction of the retained particles, evacuation of the
eliminated particles, control of the valves, distributors and slide-valves for
15 opening - closing the conduits, stc., as all this is within the scope of the Man
skilled in the Art, knowing the technology of particles having to be sorted

according to their granulometry.

Similarly, no detail has been given of the complementary operations, such as
20  homogenisation of ihe 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
25 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,
30 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.



WO 2004/ 080656 PCT/ EP2007/007247 8 It will be renmenbered that figure 1 is a

schematic view which is required to be sinplified, for i ndi ng,
but that iWORe&W8Pe%6an installation in accordance with '?'#s /F%Z\L/@%ﬁ%}n.’ai s

nore el aborate. 5 In particular, hopper 30 can be a pressurised and cl osed
reservoir, so that the hoppers 11, 13 afd 15 do not pour by gravity and
directly into the hopper 30, but into an internedi ate storage hopper (not
shown) which cyclically refills the reservoir when the quantity of

particl es whit whll be reovershersdrteatcimaed isenecherbalic mew witichns reheireddebeci r i s

depressurised and is refilled fromthe internedi ate hopper, the gperation
of the corregmlgre g ORI Sk dindessiangingei higt dbdle 1R oresu it drstelietion e

reserve of Sgéé&dgﬁéé%‘{hq’?*e%eﬁ\ﬁﬁ?‘ﬁﬁ“E%%é’%ﬁ&ra\@i r, or hopper, 30 contains,

15 has an average granul onetry nds on the proportions in
accordange with which this reserve 31 has been forned fromthe reserves 21,
22 and 23. An installation has just been described permtting preparation of
a reserve ofin porticolard hopper 80ezarobera puesseuisgdamnd ciasedyresadyais t shitlatt o

diff i ppi kK., If h di | rai | ahl k of
par 11 65 i GEORRPHATE ) o2k b FR IO AR &y, Greu 1 1, a5 IO FOORer | or

le b f | : ' t aand 50
F0 80 mosn r 29, RibLAb Tepfheddt Sbrak Apperdrd? sBAMLIALY Gl i,

upstream of fheerdieprer whh.thd ZJuandtyls sarticlesovhicRdttomdinsaedcheb s foWdr ci ent
to |l oad these hoppers by pouring into themthe bags of solid particles

havi ng tlive slimé. Ebendbporaengirtis depeessopged anthie ravlgbirogotheoniariashates wit h
an outlet conduit %‘%e rovided

and | eadi ng PPREN Bpmtl@@f%%rr%;g%&eéggaﬁ{ngsyélsesn% Oi%rdg@rggﬁg%%ﬁg 1S tD%r 33

automatic.

The reserve of solid particles 31, which the reservoir, or hopper, 30 contains,

15 has an average granulometry which depends on the proportions in
accordance with which this reserve 31 has been formed from the reserves 21,
22 and 23.

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

20  solid pariicles of required granulomeiry, adjusiable 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
25 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
30 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



the one hand to a conpressed gas source such as an air conpressor 35 and WO
2004/ 080656 PCT/ EP2003/003247 9 on the other to a conduit delivering gas -

solid part{,&lﬁ&/géo%d 36. This conduit 36 ends in an outpef/Epozbes287
situated in the proxinmty of the surface of the object Ato be stripped

when the installation is operating 5 Weg it is required to recycle the
solid particles after they have struck the o%’sect_ A to renove at |least a
part of the anelherothes t@aganehitcialivering gasur seltbpartigiesafiypd (3@ drhigloonguit

it ake of o Sueio A b GH ) i 42 SR Pl tuAl B PTSEe det e o
a return cor&%@& A b@%trﬁgﬁ%]d)\fvh@ﬁiﬂg@i PRicPMielo _repﬁi,g#)per | evel 10 of the
situ 0.

reserve 31 ated int opper e operation the installation
whi ch has just been described is as follows: Having taken into
consideration the type of materials B to be renoved and 15 the

char act ebi stvbendt 1$ equisp@ e racymel the sobidrpabielest aftergihan 1aygesiryclothe he

reserve 31 igs.determ and .t hi,s reser.\, is. fo d fromthe prinary
Fesorves 21 Ot 8 588 4b i B8R Be hatelelsy B chicRlRh S LriAFE. g
and/or 29 i I : i bt f i thgbesq and
honogeni se ﬁ]rg%QPE?E&aaglgﬁe%Hgﬁ?éﬁg?tg.gféggﬁ‘?'ggﬁ,éﬁgpianrgggltrlggft?%rplﬁé ?{ arted
by setting iconmettezhtd the igtekendi & Buctimv-&yrsing emp a1, thpdetiveryasf, winthds i s
acconpl i shed here by starting the conBressor 35 and its output in the
direction ofcqnﬁv@cmcr A return CoRduit d8ribe nd qfwinihapens Ayenithg) upper irvel

obturator 33.,s_initiat . el egse d ndi ng current of 25 solid
parti cl gg t‘ﬁéﬁ%ﬁééﬂ% flﬂ%lhgaé?ﬁaw glaerl?(ﬁ%ﬁ’eggﬁghi ch it conveys together
formng the stripping fluid in accordance with the invention. This fluid

| eaves the nozzle 37 forcefully, strikes the surface of the object A
The operation of the installation which has just been described is as follows:

Having taken into consideration the type of materials B to be removed and
15 the characteristics of the object A and its surface, the granulometry of the
reserve 31 is determined and this reserve 31 is formed from the primary
reserves 21, 22 and 23 by operating one or more of the obturators 27, 28
and/or 29 in order to take the required quantities of solid particles and
homogenise them into a coherent whole.
20
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
25 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 abject A
and, by abrasion, each solid particle detaches a fragment of the materials B,

30 as described below.



and, by abrasion, each solid particle detaches a fragnment of the materials
B, 30 as described below. WD 2004/080656 PCT/ EP2003/003247 10 The solid
parti cl es weRo#d06S6om t he surface of the object A and ar%%’a&)%‘maﬂ by the
aspirator 40 in the direction of the arrow F2 to pass along the pipe 41 and
return into the hopper 30 through the ret@rn conduit 43, by neans of the

punp 42. 5 IThebakd ipafticled febOdd FodY tHRNSLFAR: 86 Rid 8b ié ﬁlaﬁaearelmdi n an

encl osure 50, open at its lower part and applied in or seal ed nmanner
to the obj eatp Bytoe aspiratarat®ih theoditecticheofrtbe warrove iR2ctol pagalonglthe gipe- 43,
t he average granylopetry of the recovered solid particles is determ ned by
measuring arfil 8RECRIHY isuihe B@Pp%’éﬂmwrpygﬁfa%?t@ﬂ&mﬂwi@,&ydmeam of

det erm ne tl}ﬁegjrwhgnetry differential between that required for the work
in question an at “of the recovered particles and, depending on the
results ef this check, one or nore of the 15 obturators 27 - 26 - 29 is
operated to correct the average granulonetry of the reserve 31. In a closed
circuit as shquacticeygpemazzle 3d6mudithe 3Bpirpisar 0 3= placadun en3s)closiwezde, 37,
aspirator 40, pipe, 41, punp 42 and return conduit 43, there is a certain
Guant ty of 5RAN BCisnkiwdi B 2Rd HpIeg. b a0bas SHpleckBBRCE o tssobRst 4 Pat i on
t wo pheno”e:}?efréétéoound which may interfere wwth the proper performance of
t he work undertaken and which are controlled in accordance wth the

i nvention. These are: 25 (1) there is a loss of solid particles which is of
the order of 5% at each cycle, 1i.e. for each pass having used the whol e of
t he resépve IBltheameturn circuit 40 - 41 - 42 - 43, the average granulometry of the

recovered solid particles is determined by measuring and checking means of
known type (not shown), in order to determine the granulometry differential
between that required for the work in question and that of the recovered
particles and, depending on the results of this check, one or more of the
15  obturators 27 - 28 - 23 is operated to correct the average granulometry of the

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
20 certain quantity of solid paricles and on coniinuous 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:-

25 (1) thereis 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.

30 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



(2) there is a reduction in the size of the solid particles, the average
granul onetry of which decreases. 30 As indicated above, the invention

provi des {as 20005088 control of the granulonetry of the BoriE#2@altizaet es used
to a reference value, so that it is WD 2004/ 080656 PCT/ EP2003/003247 11
necessary not only to determne the original granulometry but also to ensure

i i i he. , I f 31.
Oper ati on ofSrRe 6Tt S I8 Sote5y e e 9Rai e Brart bty ot alsh W =REVoni v ¢ o
5 restore t g mbih@nAnce BySEBHEHRIG the dVetadt §RariuforhBf & hd hesdreduivr ed

quantity, due to which the quality of the work carried out on the object A
is at the required highest |evel and, noreover, constant. To maintain the

par Ui o s aipesap Al B PhiLRETe 2 28 9 £9 iF ASTerarecoantlase Pobagt 10
ffici ' / , 1 |
ot ects ot e P AR oo for BB, IR 3o s, e el ol ™" ¥

absol ute nugggertooihidi e BabliiyCbethe Workeasesdi it oh thé disedeAl isall thd 0 be
able to effect the adjustnent "of the average granulonetry of the reserve 31

not only by regidrad bighest leaet and.evotanver aionstant. wi t hdrawal . This wi t hdr awal
arising essentially froman excess of fine particles returning 20 into the
reserve 31 through the return circuit, figure 1 shows a diversion box 44,

to the inta el -%gﬁr@%tn&l I rd S t
outlets to \l/Th%l Q{?I%@y&%ﬁ' eol n t@%hg%ﬁl%d{rﬁgé?%?grﬁpggnﬁl% BWgnd on
t he ot heg anbrgémpbnmémaﬁ@iahgﬁ@nté?@inTmarﬂiswpa'ammd@ztt dslil6 Get thbogha
distribution slide-valve with adjustable position, ferm' tting diversion of
a certain psofimientde agd pasticles feorn the easerrgscA1 and/or 23, but that only effects

the proportions of the different granulometries and not the absolute number of

fine particles.

15 Consequently, it is desirable to be able to effect the adjustment of the
average granulometry of the reserve 31 not only by addition of particles but

also by withdrawal.

This withdrawal arising essentially from an excess of fine particles returning
20 into the reserve 31 through the return circuii, 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.

25 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.

30



are evacuated through the conduit 45 to a recovery site synbolised by the
reference 46, either to be elimnated, or to be stored and ) 20ty
retri eved WOROBHI$8¢56t asks. 30 WO 2004/ 080656 PCT/ EP2003/ o%%‘gﬁg”g%‘ﬁ%t
position of the distribution slide-valve glloms adj ustnent of the proportion
of solid particles directed to the returhconduit 43 and those which are

directed to The pekrionalfithe distAsutibn 4idéail amdvahtpRitrRehtoff thal proportidie
aspiration and separation of the particles is effected by neans of a single

appar at us of oft selidyparticieswdiregtedhto nheeretayciconduit (4btarchdbwde wihicbharen t he
one hand creates the, depression requi. for. the return of the particles

t hr ough t he '6‘?1‘389302@3 %HGC‘éﬁf‘qrh%O‘%ﬁHé‘?gﬁ%{rﬁ;lm@&é&!@%- separation of the
particles into two categories: the fine particles are evacuated at the upper
1 o part of the cyclone through the conduit 45 and the denser particles are

recover ed at i realitpvwbe gxpiratioh dritesepyaratioe oinide peirticlBs 9 etfbeteliopp pieaHs
through the return conduit 43. In energetical lté striking the surface to be
e

stri pped, thef pasinglelarparatugnehthe byiwpe knevn by tael namat cuelonet (retasiewirhape,
their surfaces. al wva havi n S n oints and shar dges, for i.ch
oeton they BRicT B XRe B Mithd BdEY 8P dBbRessid s 20Gr BB et gl SR o0
becone bl unt ; L B f t4 LRd s the
offoot thar Paricks (TRGuGh 4 Bhubll 43 add BnifE difiefalid BuBSEE Septftien Bes | 1
bottons of vieypanields inttatwd categandsnihei fiwuperticlenae svaduatse atither oppewvi ti es

being in particular present on printing cylinders for exanple. 25 It nust
be statdd t hpartt e thaacyriones threueh ethedcandlit a andi g idensae Pastieles a8 rcui t

are charged W NeldPY! Hethwa' PSR H'te 'Gchord dnderdilAPTE e RbphEe 30

through the return conduit 43.

Iin energetically striking the surface to be stripped, the particles fragment, but
15 for all that do not change shape, their surfaces always having as many points

and sharp edges, for which reason they can be reused.
In other words, they become smaller but do not become blunted.

20  The flexibility of the particles containing water has ihe 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.

25 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

30  within the scope of the Man skilled in the Art.



material or materials B renoved fromthe object A Consequently, if they
have to be relieved of this waste for their reuse, it is necessary to

provide in t tfurn circuit a sorting and cl eani ng depigep200hombshas not
been Shovﬁo@g@&l({sro?ag 3 0 within the scope of the Man skilled in the Art. WO
2004/ 080656 PCT/ EP2003/003247 13 Referiidng nowto figures 2 to 4, these

h h i 1t at | i th h I d by . th
nvent i on. B0 dRY FERaeRcE s aSe Pl CCRoRaGr Kohie paling & e
gr anul onet ryghencmbtén !ehﬁ%d Bg tisd Hveftibhat the reason for this is that it

is difficult to Individua control two other major physical
characteristics of solid particles other than by granulonetry. These two

physi cal characteristics are, for each solid particle: 10 - its degree of
har dness, adB 10 Ay 'sipsaEe dins beemmpsiesior a single Pasametrreofugransinmastsy.or

asperities., .. r fi . | OL:Ld f. ntrol 1ing
tho degroe Bt TR BB e TR toh 425 16 WRIIF oot @UBERANAM
sel ect ed ascEHRAWBIRhECMarEsHGidp Bhafactdifstiedlof @oRabhiid8s ot thiabyeach
particle contains a certain quantity of water. Such a substrate may be
fornmed frongmutheetryor may be fornmed by a 20 starchy pol yner such as that
obt ai ned from wheat starch. This product permts formation of a projectable
medi um which lends itself particularly well to the stripping of delicate

A A I S R G

066 335. 25 e par 0 uct ness | ess than that of
al um nipym and

— its degree of hardness, and

— the number and arrangement of its surface unevenness or asperities.

in order to have the benefit of a possibility of controlling the degree of
15 hardness of the particles, a hydrophilic substance is selected as substrate for
production of the 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

20  starchy pelymer such as that obtained 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.

25
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,

30 measured as passing through a screen characterised by its mesh number.



therefore do not attack this metal. Also, they do not attack glass. Their
hardness is inversely proportional to their size, i.e. to their dianeter,
30 maasur‘gg f@a&si Ng through a screen characterised byPCUEPHEYAO3hber. WO
2004/ 0806 PCT/ EP2003/ 003247 14 Thus, particles of large dianeter (passing
t hrough a screen of the order of 10 toBD rresh) are relatively soft and

el 1 cate voriEussPaiSiFe RERESE cideter thasaind i PLBR A FBRDL" PecrueE Pl Ags
relatively \es?e ﬁ%@ﬁ gﬂf lét‘?ﬁ?%oﬁ%ﬁ s‘éfatl&es eﬁéﬁs%eggpécprsot aPisgerve a

| ayer situated beneath ch nust |rstly be renov shown 1 n

figure 2. Theahlleridgiry ist seletiedhior palitatel werk)as tohenauicaat mgéeridiavhiohliy a
smal | transfer of energ % t akes pl ace fromthe particles to the substrate to

be treat ed rel@tivaby sof e %f@atlsela werl adhereace mo i@rﬁ%ﬁ@%@étm opjest Pat t er

Shove nat - ICrPaRERD Rl PR AR AR B tich PG R 268 Tl 56 °

particles) anolweh ffurd £ orce through the nozzle 37 positioned at a small

15 distance fromthe surface of the object A here covered with materials B
in three layers, the first Bl arranged directly on the object A the second
B2 applied on the first and the third B3 coverlgg t he previous one, formng

the visi bl fheafjexibiliboof therggristes bas SHangrantagedbat pﬂb{ 3 sMahiransies aind a

barticles t SR PALRGRRCe o S NtaRp 8 B TbsTak, fo B AL Pingt | e
observeflyt hahetdhR §Umal ﬁ@étmqbﬁﬁaeaé@r@fofltﬁé gsttel, ForeRAmple,€and MY peen

correspond to the granulonetry of the single reserve 21. Due to thelr si ze,
the solid pdotmitigescctiohpaithe freapest objental |y a | ot of water and

Figure 2 shows that the stripping fluid (composed of the driving gas and solid
particles) arrives with force through the nozzle 37 positioned at a small
15 distance from the surface of the object A here covered with materials B in
three layers, the first B1 arranged directly on the object A, the second B2
applied on the first and the third B3 covering the previous one, forming the

visible layer.
20 K 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.

25 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,

30 layers B2 and B1 remaining in place.



are therefore relatively soft, so that they only renove the single | ayer B3,
30 layers B2 and Bl renmaining in place. WO 200411) 80656 PCTI EP2003/ 003247

15 To renove the whol e of layer B3, there has to be a rej@fkr¥Roshhepiacenent
of the n¥P2PV89654nd t he object A and it is supposed here that the nozzle
37 is displaced in the direction of thggsarrow F3 relative to the i mobile

object A. 5 Wien a closed circuit is used, the aspirator 40 nust, of course,
fol | ow t hi sTorremauentheawholepoklayae B3pithriedias tebg atelative sbsplaeementgl ances.

The rate of ,progr f the nozzle 37 i.np.t dir ' he arr F3 is

set as af cﬁgﬁ_a;f?ﬂét@?f)ﬁ fiﬁ*ﬁ”&?dfﬁ% %Sf%ﬁ]léer%gg%i H%epﬁpgf“@lo%}s'sof this
dianeter, dpppirdd ih the difectiBf Wi ted aRBWFS RoIBBV® Y tHd ienrhabite oBjoct phe rate of
progress will be relatively high. If, on the contrary, it is required with

particles of the sanme granulonetry to renove |ayers B3 and B2

simul taneously, the rate of progress will have to be 15 lower. Figure 3
shows arot h¥VNen @uelose, Citgyitcis ysed; Hhe aspirgtnrkd@ sests of sguete. (feleYiths t he

two surface i Lngl e S i iLckly, in

whi ch case H*‘%%ﬁ@“?%ﬁi@%%ﬁe p?@&rgg%&g{yee&oﬁ%rnﬁie gzﬁda%ﬁ‘g?% cles than 20
previ ously, and which could correspond to that of reserve 23. The solid
particles are less |arge than before and therefore contain less water, so

t hat they afbelratalet pengiesmokthefidzziedt .in Sipgoecien ohtite amewrfo? id set &7

progresses at_the sa rate as that described with regard to figure 2, it 25
may be supp@sféﬂ‘cf‘ﬂ'&toqﬁﬁ‘g %@Pie@%aqqt?'@?gsbibfh? 90 di‘?ﬁ'@&'ﬁéd‘?faﬁ'&s éﬂ%mﬁi%net ry

and 520 {nPLS BRdSTRAETEA BNDQ [erhls 11 1yef I UBE B of brddieg WY Pc® O

intact. Wt pReegienangle now to figure 4, it will be seen that this shows a
third situation
If, on the contrary, it is required with particles of the same granulometry to
remove layers B3 and B2 simultaneously, the rate of progress will have to be

15 lower.

Figure 3 shows another situation, which is that of work consisting of removing
the two surface layers B3 and B2 in one single pass and fairly quickly, in
which case a finer granulometry is selected for the solid particles than

20  previously, and which could correspond io thai 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
25 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
30  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



30 which is that of work consisting of renoving the three |ayers B3, B2 and
Bl in a single pass and fairly quickly, in which case a fine granul onetry
i s sel ect SHORPY 0BG/ 080656 PCT/ EP2003/ 003247 16 for t hPSHFFOBYPE el es,
whi ch could correspond to that of reserve 22. The solid particles are the
finest of the exanple shown in figure 1, &nd they contain still less water,

so that theyodthe $dIRI PatieRE! whicH BSUIBCIRISPORARE that ét;le@B@ﬁJé"QzWﬁé sblg

nozzle 37 still progresses at the sane rate, it nay be supposed that the
solid parti laeticles araihe finegt afrthawxamete ghaivhlinigurdd, andtthepggontssistié and

will take up the terials, of the three layers B3, B2 and Bl, this rate
this tine bg‘?%wégi‘%ﬁ?g@tébe?( ﬁé?ﬁi%ga@%sfﬁ eofXampRiedtseset A is bared. 10 It

will be understood that the smaller the solid particles are, the | ess water
they contain, the harder they are and the better the efficiency calcul ated

in actign tSuppaziig catare ﬁ@ﬁzﬂ@.3?4@%@?69@3@3eatswieysamberét@,r @#emdyhpesol i d
particles are, when they are fornmed 15 from wheat starch, the nore they
have asperi tsuppoaed thal the sahd partidesial tbis finagrgnulomeity wikkibe tuymesti ve
shape woul d conpensate for their softness. In fact xperignce . sho t hat
the overal | 39BFeaEnapdoNiings sip i pareiils of the Mreg Takirs Bl B2 Bla
function of ygeanpl pRtime béiﬂ@ a'dfus‘t&&sb%?ﬁh@asr a%%%? tll?@%ﬁgec% i'&“H{reBP' nts,
they are al so I'ess nunerous ¥or-  passage rough the section o the nozzle
37. Consequently, it will be remenbered that the efficiency of the fine

solid particles is greater than that of the nmediumsolid particles and a
fortiorl0of Itwl besundgrgwoshthat dhesmaties thapsalid pamiglgs. aed, theviessevaigyer may

et DL, 5 S8, R B8 e PR BT v S Bl PR R

action time per square metre.

However, conversely, the larger the solid particles are, when they are formed
15 from wheat starch, the more they have asperities and points and it could be

thought that their aggressive shape would compensate for their softness.

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
20 more peoints, 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 forfiori of the

25 large particles.

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

pass.

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

the granulometry of the solid particles can be combined according to the work



t he granul ometry of the solid particles can be conbined according to the
wor k WO 2004/ 050656 PCT/ EP2003/ 003247 17 to be carried out and on the

Ci rcunst anggSpodidsds! i ty or conversely robustness of thecbEeods/ds2aeak or
strong adherence of the layers to be renoved, respect of the base | ayer or
| aying bare of the surface of the objectlA etc.. 5 By way of exarrpl e,

fi h of , the diff h f
19U e 2 SOl B e e S S AP E LS eck Oy SabE rieePZLSEEe
used are i degt iHd epjdey Ahﬁle'aﬁtére"str o Aahdrened dyireniayersab Bér@?ﬁové@

is that which extends fromone end to the other, and continuously, of the
usef ul rangeespeti mfdheﬁsaseflayéreorslaymgrtarercéalselsadacmoﬁﬁf@robjeem;aeid is
considered, without this being in any way limting, that the finest useful
granul ometry is at |least equal to that which passes through a 10 nesh

screen, whi 'g@ﬂ% GREkaRBe ‘ﬁgﬁfee§% B%é ?@}an 0 %@»e"@hﬁ% fg@éﬁélotrﬁét%ggh a

100 nesh scr corresponds to the

corresponds thowhith EfetitteSRasmelnSmagens. thEnaBovs d%b@ru%tﬂ‘WTﬁe d!ﬁ@ﬂarftor
reserve 22. - 4 corresponds to the 30 and 80 nmesh screens.

corresponds granulengoicaramges wusesh ase ridentdiedrbiy sthies lettee "&aqulowequdam or
reserve 23. G5 corresponds to the 10 and 30 nesh screens. - G/ corresponds
to the 12 arfi980 MBS screens. This is the exanpl e used for reserve 21. 25
These granul onetries have been used for industrial stripping work, i.e.

10 — G1 is that which extends from one end to the other, and continuously,
of the useful range of fineness of the screens, measured in mesh.
Here it is considered, without this being in any way limiting, that the
finest useful granulometry is at least equal to that which passes
through a 10 mesh screen, while the coarsest corresponds to that
15 which passes through a 100 mesh screen.
-~ G2 corresponds to the 30 and 90 mesh screens.
— (33 corresponds to the 50 and 80 mesh screens. This is the example
used for reserve 22.

— (4 corresponds to the 30 and 80 mesh screens.

N

0 — (35 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.
25
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

30 concrete manner, but which is not limiting, for other granulometries can prove



aircraft, conpetition cars, printing cylinders. This is therefore an exanple
allowing the invention to be illustrated in 30 concrete manner, but which
is not |inWOi2A/08065f ot her granul onetries can prove WO 2 Ot BBIRE 3247

PCT/ EP2003/ 003247 18 necessary for ot hﬁr applications, such as the renoval
of graffiti, restoring wall frescos, treatnent of the human skin, etc.. The
process in &ecefssbi?(fer viteh dppicativr) sLE a8abe Pemoval engrfftsl rektoing wall mobi | e
device, in particular driven by a powerful nmachine in the case of stripping
obj ects of F&S@@S,drfﬁl@ﬁ‘sﬁfﬁﬁih%é@maa§km,r€d¢-aft. It may al so be used in a
cabinet into which the objects to be stripped are introduced. 10 The single
tank 30 and the primary tanks 11, 15 and 13 nay therefore be nore or |ess
close to eaqheOpitfbss GANAErBENEY Wilritf HivelliBni Mbg KO RIdReRed: withfa
course, may have very different volunes depending On the applications.
CLAIMS 15 Maidinie Heviceeliegpantieulaerdriveh by aradcaverfllsmpchsenin dne asasebjofct S
(A) in one or mpre | ayers by surface abrasion, by projection onto the
surface (B) SHippiRgPbjests ettarge dinemsipng Suchias aistidised of a gas and solid
particles (31) conveyed by said gas, including the step of » formng a
reserve (30) of solid particles (31), ™ taking solid particles fromthis
reserve andyi r abd R hy inel iAto> WHRGHTHRE oBise f i ng
fluid, di rietclﬁéggatggi S n%&?n@n?lcl]??l étihl?g)lsjgh a crgé}ldw t t% g%)l%t gtr;dr.l&gur? éét
nozzle (37) irdrddiseedd in the i Mmediate vicinity of the surface (B) of the

obj ect 10

The single tank 30 and the primary tanks 11, 15 and 13 may therefore be
more or less close to each other, connected by rigid or flexible conduits and,

of course, may have very different volumes depending on the applications.



recovering at least a part of the solid particles "after they have struck
the surface of the object”, 15 directing the recovered particles to the
reserve (30), and characterized by nmeasuring the average granul onetry of
these particles on their arrival in the reserve (30) and, either only by
renoval of solid particles present, or bhly by 20 addition of other solid
particles, or by conbining such a renoval and such an addition, adjusting
the average granulonetry of the particles to be taken, depending on the
granul ometry of the particles present in the reserve (30) after
incorporation of the recovered. particles; in order to adapt this average
granul onetry of the particles to be drBaMMS
-to-the-nature-of-the-object-(A)-tobe-treated and/ or
-thestate-of-itssurface-(-B). 25 2. Method according to claim11, wherein by

addi ti on and/ or renoval e, a ?ra q ranulonegry of t@e articles present
in the reserve (30) is e ?thg% rog‘? ?@’Veoﬁﬁmﬁvﬁ PT mater %PFeéFmi M SPPEYET on
of the recoygy gfloRabt nfdr€ YayedOby suftild a6, 06 bifedtion WUritd thd sxﬁfac%’(ng’;lﬁi’ ein

the average ™ granul onetry of the particles préseni in the reserve ( S
adj ust ed degdndbjegt ofha tmveidd) fluidocorepased) wif aeghs faod sabd peitwles (Bh) soriyeéd biyei ng
i nversely praoportional. to the sjize of the solid particles. 4. Method
accordi ng t 8348pS prelpdiehe #FRPM wherein the 5 granulonetry of the solid

particles is that which gor rrglgﬂﬁggﬁegegvg {3&) ggﬁwg]_eg bﬁt)’oparti cl es through

a screen of between 10 and 1 hod accordi ng any proceeding
claim wherein the granal omstingsalid pixgickslfrain las resehvesanidnintérpbratingahem
corresponds to the p?ssage of the Jio particles through a screen of between
30 and 99 n¥g#stream of gas to form the moving fluid,
=  directing this moving fluid through a conduit (36) to an outlet
nozzle (37) situated in the immediate vicinity of the surface (B) of the object,
* recovering at least a part of the solid particles “after they have
struck the surface of the object”,
15 » directing the recovered particles to the reserve (30),

»  and characterized by

* measuring the average granulometry of these particles on their

arrival in the reserve (30) and,
* either only by removal of solid particles present, or only by
20  addition of other solid particles, or by combining such a removal and such an addition,
adjusting the average granulometry of the particles to be taken, depending on the
granulometry of the particles present in the reserve (30) after incorporation of the
recovered particles, in order to adapt this average granulometry of the particles to be

drawn to-the-nature-of the-object (A) to-be-treated-and/or-thestate-of its surface (B) .-

25
2. Method according to claim 1, wherein by addition and/or removal
the average granulometry of the particles present in the reserve (30) is returned to its
original value after incorporation of the recovered particles.
30 3. Method according to claim 1 or 2, wherein the average

granulometry of the particles present in the reserve (30) is adjusted depending on the



6. Method according to any preceding claim wherein the granulonetry of the
solid particles is that which corresponds to the passage of the particles
t hrough a screen of between 30 and 80 nmesh. 15 7. Method according to any
preceding claim wherein the granulometry of the solid particles is that
whi ch corresponds to the passage of the?0 particles through a screen of
between 30 and 80 nmesh. 20 8. Method according to any proceedi ng claim
wherein the granulonetry of the solid particles in that which corresponds
to the passdagee oéquifed fopabtasiohethis Foroeiyhing isvereely pofpdstionddan tBO simdf3hemesh.
9. Method according to any preceding claim wherein the 25 granulonetry of
the solid p&MWd paEgless t hat which corresponds to the passage of the
particles through a screen of between 10 and 40 mesh. 10. Method according
to any preceding claim wherein the granulonetry of the solid particles is
that which corresponds 40 tM&h@hssrerling tdeanyBOpeedding| €lginh,nrohebina ther een
of between 12 and 30 nesh. 21 11. Method according to claim3, wherein

t hree reser gemulonetryl 8f thesyolist parvicleg ipahati whish correspondsde, the passage sif theser ve
corresponding o a r anul onet COrrespondj to the passage of the
particles tWﬁﬁﬁﬁﬁtg“gﬁﬁééﬁ"ﬁ?°%§aﬁgfﬂg§ﬁnng§ﬁﬁm 0 nesh, the second reserve
to a granulonetry corresponding to the passage of the particles through a
screen of between 30 and 50 nmesh and the third reserve to a granul onetry
correspondi ng to the passadethdd tdvecophng | © emyt pravggding choneewhekibetheeen
30 and 80 nesh, . the solid rficles ((21, 22..23) of these three reserves
bei ng abl e EFMlomelRE AL thy g@f‘# P%‘F‘;?Peédna@a‘t Whlfg‘ SEKISIP 'ﬁ’ﬁé’?@sagﬁr‘geé‘et 0
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particles
6. 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.
15
7. 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.
20 8. Method according to any proceeding claim, wherein the

granulometry of the solid particles in that which corresponds to the passage of the

particles through a screen of between 30 and 50 mesh.

9. Method according to any preceding claim, wherein the
25  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. Method according to any preceding claim, wherein the
granulometry of the solid particles is that which corresponds to the passage of the
30  particles through a screen of between 12 and 30 mesh.



are formed of a hydrophilic substance and contain water. 15 13. Met hod
according to claim 12, wherein the particles consist of a sawdust. 14.

Met hod according to claim 12, wherein the particles consist of a starchy
pol ymer. 20 15. Method according to claim 14, wherein the starchy polyner is
froma cereal such as wheat or nmize. 26. Apparatus for selective renoval of
-materials present- on -an- 25 object in one or 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 said gas according to
anyone of the clains | to 15, conprises at |east two reservoirs (11, 13,

15) for solid particles,lleddethpésaccardingcdet flaihg 3pambiedies thyee omesesyese t he

ticl i V0l 1, 12, 13) differi f th h d
Communi cat | KG-sbwith o GifgprtEESLasolormedofis MFLEReEEnANTEoraRE 53 26)
muni cat {th %4 SHigPt ¢ A B _
e o’ be moyRr Ry ORRANIA S the i BhRs o e Partites TRURF R SPRHE LT =

corr esposidi bgtweeapl@cands/80 yndsh, thetsatorad rsenve tandgranulonmiyl @resppeiingp die t he
correspondi ng conduit, this single reservoir (30) 31l%)teia‘glégéeconnect ed to a
Ng

further copﬂaﬁﬁt‘gi g6 the, parickes dhugueh aseresy Pk betyves meshy ad thepthingi at e
e t . . _ t c
o rour 1 (a0t h Yiniibiney, dols SN 10 Mo fs-3s VLPRBRIANE eBobB WD 2,

| east a par gcreét oftetwed B0lad 0 evdshutHeysdlidopaticRd @1 apgD3Y b thesézthgeeand

directing the recovered particles to the single reservoir (30) via a return
condui t (43Yyeservearbaingrabledoibe taken salectiveln g rascia dgi anx onprofs treseretheasr i ng

and checki ng nmeans .t.o determ ne.the avera reanul try of the recovered
g Nt e A e R U LR S A
granul ometry, and in that adjusting neans, conprising diversion nmeans (44)

12. Method according to any preceding claim, wherein the particles

are formed of a hydrophilic substance and contain water.

15 13. Method according to claim 12, wherein the particles consist of a

sawdust.

14. Method according to claim 12, wherein lhe particles consist of a
starchy polymer.
20
15. Method according to claim 14, wherein the starchy polymer is

from a cereal such as wheat or maize.

25  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
according to anyone of the claims 1 to 15, comprises at least two reservoirs
(11, 13, 15) for solid particles, each reservoir containing particles of one size the
particle size of one reservoir (11, 12, 13) differing from the other, and communicating

30  with a single reservoir (30) through conduits (24, 25, 26), each of said conduits having

an obturator (27, 28, 29) mounted therein so as to be movable in adjustable manner



to renove solid particles through the return circuit (40, 41, 42, 43) and/or
obturators (27, 28, 29) of the reservoirs (21, 22, 23) to add particles to
the single reservoir (30), effect the adjustnment of the average

granul ometry of the single reservoir (3Q). 17. Apparatus according to claim
16, wherein the recovery device 15 corﬁ?ri ses an aspirator (40), an
extraction pipe (41) and a suction-forcing punp (42). 18. Apparatus
according to claim 17, wherein the extraction pipe (41) conmunicates with
the return qRAfslN twd Dxtremel pERtiRcorfesphidifiy oppoaiveketo ttbal ctostgd @nd to
reservoir (30). 19. Apparatus according to claim 18, wherein the extraction
pi pe 20 (4Xkpnipbetdsopemingheof dhe eqosiesponding caaduit Jhisakingleg reseiost (3@ubeing
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immediate vicinity of the surface (B) of the object (A) to be stripped and a return
s circuit (40, 41, 42, 43) comprising a device (40, 41, 42) for recovery of at least a part
of the particles previously projected through the nozzle and directing the recovered

particles to the single reservoir (30) via a return conduit (43), characterized in that the

return circuit comprises measuring and checking means to determine the average
granulometry of the recovered particles and the granulometry differential with the
10  required granulometry, and in that adjusting means, comprising diversion means (44)
to remove solid particles through the return circuit (40, 41, 42, 43) and/or obturators
(27, 28, 29) of the reservoirs (21, 22, 23) to add particles to the single reservoir (30),
effect the adjustment of the average granulometry of the single reservoir (30).
17. Apparatus according to claim 16, wherein the recovery device
15 comprises an aspirator (40), an extraction pipe (41) and a suction-forcing pump (42).
18. Apparatus according to claim 17, wherein the extraction pipe
(41) communicates with the return conduit (43), a free end of which opens over the
single reservoir (30).
19. Apparatus according to claim 18, wherein the extraction pipe
20 (4)) leads to the diversion box (44) containing a distributor slide-valve and connected
on the one hand to the return conduit (43) and on the other to an evacuation

conduit (45).





