Devi ce for consolidating soils by nmeans of mechanical m xing and injection
of consolidating fluids DESCRI PTION The present invention relates to the

field of weepoadisstsbi ng; in detail, it regards a devi ce POI/EPRII9OD4IdRL I Ng
soils by nmeans of nechanical m xing and injection of consolidating fluids.
The consolidation of soils envisages the drilling of a hole using a
drilling device. During the drilling step, or at the end thereof operations

are carried %Evicéifo?'c%Q%Qndé}i Wi feQﬁs SMEéﬁ%ﬁFbPﬁm'iﬁﬁ ghgsol idity of an
area of soil corresponding substanti‘ally to the hole or t% areas adj acent
thereto. It is known that injectiapef ednsolidatirig flwidsol i dati on can use the
technol ogi es described in detail hereinafter. A first technology is the
so-call ed "mechanical dry mxing", which is frequently used for soils in
which a fair anmount of water is present; the use of this technique

envi sages insertion of cenent in powder formin the soil, exploiting, for
exanpl eg air conpressed at pressup ﬁ i cally do not exceed 30 bar
and a m'xing tool equipped with r s fixed with respect to the

battery of drilljing rods. A second technique is, the so-called "low pressure
wet - i xi ng" , wherie REESETSBVERLAN crlales |t dhe del o 0een GGG, inui d nade. up

of a mx
detail, it regards a device for consolidating soils by means of
mechanical mixihg and injection of consolidating fluids.

The consolidation of soils envisages the drilling of a hole using a

10 drilling device. During the drilling step, or at the end thereof operations
are carried out, designed to increase the characteristics of solidity of
an area of soil corresponding substantially to the hole or to areas
adjacent thereto.

It is known that the operations of consolidation can use the

15 technologies described in detail hereinafter.

A first technology is the so-called “mechanical dry mixing”,
which is frequently used for soils in which a fair amount of water is
present; the use of this technique envisages insertion of cement in
powder form in the soil, exploiting, for example, air compressed at

20 pressures that typically do not exceed 30 bar and a mixing tool
equipped with rotating blades fixed with respect to the battery of drilling
rods.

A second technique is the so-called “low-pressure wet-mixing”,



of water and concrete (typically known as "grout"). Once again the jet of
fluid is characterized by a | ow pressure (up to a maxi mum of approxi mately
40- 50 barwothewusgiséa t ool equi pped vvitg bl ades t hat ar epabieP2a00/00d141 t he
soil with the above-nentioned fluid. A"third technique is finally the
so-cal l ed "hi gh-pressure nechanical wet-mxing". Wth this third technique,
the treatnment for consolidating soil is performed by neans of an injection

of a jet of high-pressure.(typical. [ 0-40Q bar) grout
coni ng out W&e"?qﬂéeo 885’?@“%8?’}‘6{8&’%{'{’%%8%2%%W‘{’ ?F%#)‘? yBi° @qm'%ped Wit h
m xi ng blades (typically in a radial position)., In this way, a mninmm
di amet er OP?W?gerch@@PG@E%&tYR Yi@owﬂaﬁ%rﬁreéb)-t@”%é%%"e&’@rﬁ@é of the

m xi ng bl ades (and for this reason the term "nmechanical mninmuni is used)
and a nmaxi ofifiuld deecharactecizedf by sa dowir prieiseang Iyp ttoeapmaxioum of t he

consolidation fluid. In detail, in fact, the consolidation fluid could also
come to Opéﬁpkﬁ(imateﬁ 40s50bafthlouyti a tevi Gyeibped Wik biadedthabhrd he ni xi ng
bl ades of the drilling and injection drilling tool. Wth particul ar

referenge e idifix e sbiidith pﬁ%bs\@%ahﬂeﬁedﬂg@ari bed, the mixing of the

soi |l can occur ring the I’ ng (downwar d or else at the end of the
drilling (upvargs)y ot BoRRGNE (SRR AECULAihd Onidiepla®Erd! SOil to be
| mechanical wet-mixing”.
With this third technique, the treatment for consolidating -soil is
perfoormed by means of an injection of a jet of high-pressure (typica"y
10 approximately 100-400 bar) grout coming out of the barrel of a drilling
and injection tool equipped with mixing blades (typically in a radial
position). |
In this way, a minimum diameter of the consolidated area is
guaranteed by the presence of the mixing blades (and for this reason
15 the term “mechanical minimum” is used) and a maximum diameter
“thereof is guaranteed by the pressure of the consolidation fluid. In
detail, in fact, the consolidation fluid could also come to operate on
areas of soil not reached by the extent of the mixing blades of the
drilling and injection drilling tool. |
20 With particular reference to. the third and last t_echnique

described, the mixing of the soil can occur during the drilling

(downwards) or else at the end of the driling (upwards) or in both



For particular requirenents of design (for exanple, in the case where earth
renoval operations are envisaged after the foundations of a building have
laid or twe:nexesswsary treatnments of thg soil have carri @edTawreoviob4mmy be
required for mechanical mxing to be perfornmed only in a portion of soi

| ocalized at a certain depth. In this case, in the sector, the term"idle
traverse" is used, which describes the procedure through which the drilling

and m xi ng i I ' i nadikak |y set extensible blades,
pass from gkg%q%asnge&gf&ggt@tﬁ%wggﬁg%gfhmtagf tﬁgégég'rrent, remai ning with the
bl ades cl osed iE such. a vva'y as to %aé nt.ee & m ni mym dré}lﬁl I ng di aneter.
Sai d sol ution ehbPaRiGHar EAHgeMENiR:0 aﬁﬂﬂgé A FEANPF e MBI EHor e

economi cal | y advant ageous. There exist tools that are able to execute an
initial drwhereagath remaval aperations gs¢ envisaged afiat thejesindatiorspf ed depth is
reached, via opening-out of some nechani cal conponents resenbling cutters,

referred te Beildiﬁ?xlha\ga itdid dos 'the assoegsanyt treatrinents i ofg thepesodt have or si nply
m xing of the soil with an injected consolidating fluid, on a diameter nuch

gr eat ers t hagrddpbyug it ﬁ'@? Beorguirdarbh methani¥ak ridng fto theepedoimed

conveniently carried ou dow'rllvvard_s in 't'he case of "easily worked soils;
out upwar d&maf PSRBT Siklobplasd # 4 cefiah, ot R, el B Y TE (P
?Qf glroreggt It ggggr,n *i;\réj;at_%%tait“ﬂocﬂe g:{@vg}/%% Lfﬁga,ev%ic;u ldléisgfcibésa the re)Pocte%%Pg Fcally
through which the drilling and mixing tools, which are equipped with
radially set extensible blades, pass from the plane of site to a height of
10 treatment, remaining with the blades closed in such a way as to
guarantee a minimum drilling diameter. Said solution enables drilling to
be speeded up and rendered more economically advantageous.
| There exist tools that are able to execute an initial drilling of
contained dimensions and that, when a desired depth is reached, via
15 opening-out of some mechanical components resembling ' cutters,
referred to as “mixing blades”, carry out a drilling operation or simply
mixing of the soil with an injected consolidating fluid, on a diameter
much greater than that of the lower depth.
The mixing of the soil is conveniently carried out downwards in
20 the case of easily worked soils; instead, in the presence of “difficult”

soils, mixing is preferably carried out upwards, after prior execution,

during the initial step of descent, of an operation of injection of even



lighten the soil and prepare it for the subsequent m xing. As regards the

drilling, cutting and m xi ng devices, nultiple docunents are known in the
pri or artwoRowyisessance, the docunent Qlo US 7,195, 080 treamremolowot o sol ve
the probleminherent in the uniqueness “of the drilling diameter that can be

provi ded by cutting nmeans (cutters) in the working configuration. The
docunent No. US 7, 195,080 noreover teaches how to render the cutters nore

1,91, o G B0 S Ged U AL R

wi deni ng a_bore hole_during a s,i of descent in .depth, which can exploit,
for the roligMenthesoil 2pdprepgre ﬁg%@ spbsequgnt MiYngeans (cutters): -
hydraul i c energy, through insertion of a linear actuator (jack) connected
to a position i Adi tagaods (thaddsiting, chtiingeaad| mixingdigvinasormultiplehe openi ng of
the aforesaid blades so as to obtain variability in the drilling dianeter;

- ot her fogsBumEnBgleRhowdiiphtheprioprartexanpl e el ectrical energy, via
provi sion of an electric notor and/or other sinple nechanical devices. In

SoL oL O MafE L AT NS 8 ek e 1 0 o Ui
solve the problem inherent in the uniqueness of the drilling diameter
that can be provided by cutting means (cutters) in the working
configuration. The document No. US 7,195,080 moreover teaches how
to render the cutters more rigid through blocking means that reduce

10 the vibrations thereof during operation.

In detail, the document No. US 7,195,080, shows a tool for
widening a bore hole during a step of descent in depth, which can
exploit, for the movement of radial opening of its cutting means
(cutters):

15 - hydraulic energy, through insertion of a linear actuator (jack)
connected to a position indicator (indexer) that enables modulation of
the opening of the aforesaid blades so as to obtain variability in the
drilling diameter;

- other forms of energy, such as for example electrical energy,

20 via provision of an electric motor and/or other simple mechanical

devices.

In detail, the hydraulic energy is supplied either via dedicated



actuates a jack that displaces axially a body, which opens the cutters out
by levering on a plurality of fulcra. Follow ng upon entrance of the
pressuri 2w0 2heisdyse bl ocki ng means are pushed agai nst t heCture@so41@nce t he
desired depth has been reached, at the end of the drilling operation the
delivery of the dedicated fluid or the drilling fluid (bentonite) is

I nterrupted so that the blocking neans are free to nove, with consequent

rel ease of f fie of UsinB!the é@?ﬁ&lﬂuﬁaﬂsédrﬁﬁeﬁxggﬂéntfbéﬁgﬁeg{g@ﬁdéi haé Jghe they are

brought into t e rnrtral position scri'b pr ecedi ng
docunent doe howeve t sone dis ant In fact,. with this

t echni que iq© ‘I'%teﬁ@[Jaﬁ%stggtbﬁ'ép{;&eacatx'ﬂﬁﬁ%?ﬁ% ‘ﬁﬁ%ﬁl?‘?ﬁj‘sf ﬁh& "Eljtteﬁént onite)
during the drilling step, keeping the cutters closed. Furthernore, the
docunent ddus bwd?V@wﬁntawel%e@x.qi.fmcw Fsrllopi)eepen endenselaf daei ng f1 ui d
different fromthe drilling fluid (bentonite). Finally, according to the
known art reesagizedefividy blockidgcmeans ae. pushed HainstOthet leattdrs. | | i ng head
must necessarily present a passage or mechani cal nmeans purposely dedi cated

to the syst@meotheraesiedidepth hae tearfsached! BE thaepdwbrethe affsg are noved
by nechanical and electrical neans. I'n det all noreover, the novement of the

bl ad I I t
gi ven the b T gﬁé. FOMER R G A @'ﬁ“ﬂ%@edéﬁﬁém

ggﬁ: olnioél at ﬁg%ﬂtgh |s in errup ecrj1 es%qhap ﬁie tl)ks)ckel}clé ?ncetanvsearae F ree to mc.vevrclaabl ©

with consequent rel_ease of the cutters, which can close again
automatically until they are brought into the initial position. -

10 The technique described by the preceding document does,
however, present some disadvantages. In fact, with this technique it is
not possible to act with the drilling fluid (bentonite) during the drilling
step, keeping the cutters closed. Furthermore, the document does not
teach the possibility of injecting consolidating fluid different from the

| 15  drilling fluid (bentonite). Finally, according to the known art represented
by the document No. US 7,195,080, the drilling head muét necessarily
present a passage or meéhanical means purposely dedicated to the
system of movement of the blades in the case where these are moved
by mechaniéal and electrical means. In detail moreover, the movement

20 of the blades via electrical means can be decidedly inconvenient and

delicate, given the workingA environment.

Not of least importance, the U.S. document does not teach how



wor ki ng downwar ds and wor ki ng upwards. The purpose of the present invention
Is to provide a device for consolidating soils by nmeans of nechani cal

m xi ng aryOi2f§9eeedsen of consolidating fduids that will BETHEPRYIOPHM t he

dr awbacks descri bed above. According to the present invention, a device for
consolidating soils is provided by neans of mechanical m xing and injection
of consolidating fluids, as clained in Caim1. The invention will now be

ool | it fb ke o hERG Wb it (ofreBAL KR AIPUhANS, odtidchbafion WRH 1P B o oo

non-limting exanp odi nen hereo
a first three-di npnsi onalﬁ view of a devé&e for consolidating soils, by

means of mAHKRBAQWINAIAS AN WOTKINGURWEIISof consol i dating fluids, that is

equi pped with bl ades, which are in the closed condition; - Figure 2
illustrates a crlbesPypese & the presentdoyentiopris tp ipwide; a depicg fpe 3
illustrates a second three-di nensional view of the device of Figure 1 with
t he bl ades copsolidatingi spitseby mebkos tofameshanicalosixisg @ndinjettiarhef devi ce of
Figure 3; - Figures 5 and 6 illustrate a first alternative enbodi nent of a

gﬂ te r g; tsit ngogﬁglgd(ﬁiinng ?ﬁ'g]gwgalto éf&rfiyawlfréé Gfe the idrawbhERE Afeseribégond
above.

According to the.present invention, a device for consolidating
soils is provided by means of mechanical mixing and injection of
consolidating fluids, as claimed in Claim 1.

10 The invention will now be described with reference to the
annexed drawings, which illustrate a non-limiting example of
embodiment thereof, wherein:

- Figure 1 illustrates a first three-dimensional view of a device
for consolidating soils, by means of mechanical mixing and injection of

15 consolidating fiuids, that is equipped with blades, which are in the
closed condition;

- Figure 2 illustrates a cross section of the device of Figure 1;

- Figure 3 illustrates a second three-dimensional view of the
device of Figure 1 with the blades open;

20 - Figure 4 illustrates a crosé section of the device of Figure 3;

- Figures 5 and 6 illustrate a first alternative embodiment of a

part of the device of Figure 1; and



of the device of Figure 1. Wth reference to Figure 1, designated as a
whole by 1 is a device for consolidating soils by neans of nechani cal
m xi ng arwloi2ngsexstison of consolidating fJ uids. The devi ceCTmppotSes0n nain

body 10 fixed in use to a battery of drilling rods (not represented) and
with which it is possible to carry out the introduction of fluids into the
bore hole. Said fluids are typically nade to flow within the drilling rods.

The device 1, WOIFGLEL jiGIHRR 4X806RY aitefrilive (@gbdd.ﬁ@ni of pgpver has a

plurality of nobil I'i''ng and/or m xing bla whi ch are set al ong

t he body of  {,he ave a first position of use, in which they are
substantialof esg%??é%%irz&"&%g'tion of maxi num extension of the device 1, and

a second positi of use, in which they extend beyond the vaol une

substantially i MQ‘ irefesenas, to Hdowsqy, QGS'SPatFHea%é’\/MG@q byad 818 ustrated in
Figure 2 , the device 1 noreover conprises inside it an internal structure
20, axi al | deyigedfad epnsulidating dnildyby Oneans; iofigneckanicalmonixing aamd al r egi ons 2
1, which are designed to slide in one or nore guides 12 of the body 10. In

detai |, 5t hénjesticty BRLorsdolidating Auidd. TAB devite cdrmpiesed & ndiairiyt10 0 t he body
10 and receive the rotating drilling torque. The sliding of the internal

struct ure FedlhudeTper balBnl bF MY Rods" ot FeBidshtddNahadiiat od by the

arrow causes opening o
which it is poss1ble to carry out the introduction of fluids into the bore

hole. Said fluids are typically made to flow within the drilling rods.
The device 1, which during use typically turns on itself,
10 moreover has a plurality of mobile drilling and/or mixing blades 30,
which are set along the body of the device and have a first position of
use, in which they are substantially set in a direction of maximum
extension of the device 1, and a second position of use, in which they
extend beyond the volume substantially identified by the body 10 of the
15 device 1.
As illustrated in Figure 2, the device 1 moreover comprises
inside it an internal structure 20, axially guided within the body 10,
having one or more lateral regions 21, which are designed to slide_ in
one or more guides 12 of the body 10.
20 In detail, the internal structure 20 can thus slide with respect to
the body 10 and receive the rotating drilling torque.

The sliding of the internal structure 20 with respect to the body



of bl ades 30, hinged on the body 10, which in this way extend outwards from
the device 1. In detail, said novenent is made possible by a plurality of
cans 22, Woavisdsdson a purposely designped support of thecCirmpesmab4ist ruct ure
20, which engage on a respective pin 3 1 fixed with respect to the
correspondi ng bl ade 30. The device 1 noreover has an internal conduit 40
for the passage of fluids, which is designed to be connected (by neans of

known t echgj e die UL [ t arantee fluid
{1 oht ness. TRy 8, dichoiPirkficatol B (hBTTd oBlset Shefila B o BUBHRY o1 *Fre

I nternal st ture ,.has firsp termnations 4.1,..43 and, respectively,
second terﬂfﬁ?a%%sﬁgzh'f‘ﬂﬁg ché]e[ ﬁ’é’%&u?@r W&ﬁf’f é'&ethb% e ed%?/ri‘ el in
greater detail, the first termnations 41, 43 are oriented in a |lateral

di rection #uwandsdinsethe deyige lori entati on of the internal conduit 20 and
are respectively positioned in a top area and in a bottomarea with respect

to the bl ades 3(n detad, saidmaetrinentisdnade pBssible ea Eluralityeaf came®r ding to t he
operating needs. The second term nations 42, instead, direct a fl ow of

fluid dewngar deowiéd ohtE buRRIseRNdedigaéd apporaby thid infferh@s peaétur® a drilling
di rection (fo?&)exarrpl e, Bu'twr?ozwl [ m@t edl ??pat 45). According to the

Do SR el U £%4h6ke 591 60 WA g (9% 42
corresponding blade 30.
The device 1 moreover has an internal conduit 40 for the
passage of fluids, which is designed to be connected (by means of
10 known techniques) to the drilling rods in such a way as to guarantee
fluid tightness. The ihternal conduit 40, which is fixed with respect to
the internal structure 20, has first terminations 41, 43 and, respectively,
second terminations 42 that face the outer surface of the device 1; in
greater detail, the first terminations 41, 43 are oriented in a lateral
15  direction with resbect to the orientation of the internal conduit 20 and
are respectively positioned in a top area and in a bottom area with
respect to the blades 30; the terminations 41, 43 can be occluded
according to the operating‘needs.
The second temminations 42, instead, direct a flow of fluid
20 downwards with inclinations that can vary with respect to a drilling
direction (for example, but not limitedly, at 45°). According to the

preferred embodiment of the device 1, said second terminations 42 are



Finally, the device 1 is equipped with a contrast spring 50, constrained
between the main body 10 and the internal structure 20 in such a way as to
have a resDi20@/156E6t i on, in which the ignternal structureC2Ere@9netinact ed
upwar ds, and an extended position, in which the internal structure 20 is
kept down, and consequently opening-out of the plurality of blades 30 is
brought about. The force of action of the contrast spring 50 can be

adj ust ed. \:58si% ear?'h{e}}em e%hiifh e%@ gsi iy N a closed position (first

posi tion of "USe); rnall'y equi pped with a plurality of

pockets 60, set _radial,|l | ong ,the circunference suybstanti al del i neat ed
by the internal Fgﬁﬂ)ﬂcfrﬂﬁ}"éﬁeé'&e dnls ﬁBHIP@F%; f’tﬁe%ccﬁ) f &Jes%@,g ich create a

mechani cal contrast at a distance fromthe ends of the blades 30 hinged to
them The poextEaigedbetweentnmadnhedy d9 and hedRtesnalstrupuiesld Hrilitate exit
of any material that nmay accunul ate inside themduring the step or steps of
drilling asdchraxwangas \thbave baestimg pasitios piniwtgcts thes bnderaal stnactbieades 30 to be
kept in the first position of use (i.e., closed), the pockets 60 enable

fixing of bheiblragstedOupwardsacand taie éxsHeRYS pbSitiohe igelvhieR tHee i nt er nal
structure 20 in such a way as to be at |east partlally super posed on the

e 20, T et W R AR BBal RSP bR e cormress
plurality of blades 30 is brought about. The force of action of the
contrast spring 50 can be adjusted.

To aid maintenance of the blades 30 in a closed position (first

10 posiﬁon of use), the device 1 is finally equipped with a plurality of '
pockets 60, set radially along the circumference substantially
delineated by the intemal structure 20, one pocket for each blade 30,
which create a mechanical contrast at a distance from the ends of the
blades 30 hinged to them.

15 The pockets 60 are open downwards in such a way as to
facilitate exit of any material that may accumulate inside them during
the step or steps of drilling and mixing.

‘When the contrast spring 50 causes the blades 30 to be kept in
the first position of use (i.e., closed), the pockets 60 enable fixing of

20 the blades 30; in fact, the pockets 60 are set on the internal structure
20 in such a way as to be at least partially superposed on the blades

30. Instead, when there is present a force sufficient to compress the



(i.e., outside the body 10), the pockets 60 rel ease one end of the bl ades
30, which can thus extend. The travel of the central structure 20 is in any
case suchwohaty/1smsen conpl ete closing gf the bl ades 30, pCm@pPeosoA0OTert ai n
pl ay that ensures that the pockets 60 cone to set thenselves at | east
partially on top of the blades 30 only when they are conpletely closed. In
ot her words, the travel of the central structure 20 conprises a first

stretch of d, lrﬁs@éggﬁﬁiﬁ“an%ﬁéecéﬁl?albétﬁﬂﬁ&e% Bén C[g%wn%&amrgg t he

pockets, so diseng g the rom and a second n Irch the

af oresai d bl ades 3Q_open ds. . Alimtation to the opening of the

bl ades 30 R%g'r eodpﬁ'gsnt?‘gdbg‘w \zgmé'l ﬁ?%ﬂotc et(?f gérégﬁgﬁfac%'?ecedﬁf Pgéﬁeel enents 23.
The nechani cal contrast elements 23 are arranged in a radial position on
the cent r alblades3¢.whichgagtaus gtetdni ng to bear upon arrests 13 that form
part of the body 10 and are positioned above the bl ades 30, determ ne the

maxi mum di anet erThef traved ofi theusendrad stractue Aaintinanyy cass suchdbathy t he bl ades
30 during rotation. Said arrests 13, which can be dismantl ed and

i nt er chgngegonheardpiets bigking Wf lthé blade£ 30btiRery ds i D eertdirs plajceiagnt s of the
central structure 20 with respect to the body 10 and consequently obtain a

plurality g the PockeRUIRBIe I L tnEMseivel atiBadl ety ' ve Lo the

enbodi ment described and representeds her e of the
device 1. CBh {3)% cH‘Stﬁg bﬁQ@és 50 %hﬁ/a\%ﬁen they are completely closed. In other

words, the travel of the central structure 20 comprises a first stretch of
idle extension, where the blades 30 move parallel to the pockets, so
10 disengaging therefrom, and a second stretch, in which the aforesaid
blades 30 open outwards. |
A limitation to the opening of the blades 30 is represented by a
plurality of mechanical contrast elements 23. The mechanical contrast
elements 23 are arranged in a radial position on the central structure
15 20 and, by coming to bear upon arrests 13 that form part of the body
10 and are positioned above the blades 30, determine the maximum
diameter of the circumference substantially described by the blades 30
during fotation. Said arrests 13, which can be dismantled and
interchanged, have a shape such as to enable various displacements
20 of the central sfructure 20 with respect to the body 10 and
consequently obtain a plurality of diameters of treatment of the soil.

As an alternative to the embodiment described and represented



i nstead of the spring, other nmeans for countering the force of the fluid,
such as for exanple chanbers with pressurized gas, or else electric or
magnet i ¢ Woanewiss@s6conpensators. I n usg,; during descent pofi/Eph@odesmote 1, a

drilling fluid at | ow pressure (to around 40-50 bar), such as for exanple
air, water, bentonite, or grout, is introduced into the bore hole via the
i nternal conduit 40. During the drilling step, i.e., working down, the

device 1 cap @ IGAREr Bhrivdalments! ctdRe dRlick™ Ldifbe sl (RASLAVGRLE! use. in

whi ch they are 'set su ntially parall tot I'rection raxi num

The- i nt or ndlSEaR Al THe 56100y piear BF Eodefhg fne IR TARE RS, 11"

substantially parallel to the drilling direction, which acts on the

i nternal stSUGhtaR for syample shambsrewith pressuriged §85e0t Blsegleetris®sni ng of t he
plurality of blades 30. In fact, said force is countered by an opposing
force that magnetid b)aia'auhxqumhpensatochjl us, exerted by the contrast spring 50.
Clearly, during dry working, i.e., proceedl ng with drilling wthout using

any fluisd, the Bhagks diftirgedesteraventio delicé e & idriing?fIGid aPlowf use.
| nst ead, when the depth I's reached at which it is necessary tocarry out the

treat ment qfre8EGR2{HoC aloudHd 40956 BarM d6Bh "% %br EEnRSE Cair, water,
bentonite, or grout, is introduced into the bore hole via the intemél
conduit 40.
During the drilling step, i.e., working down, the device 1 can
10 proceed with the blades 30 in}the first position of use, in which they are
set substantially paralle! to the direction of maximum extension of the |
device 1.
- The introduction of a low-pressure fluid within the internal
conduit 40 generates a force acting in a direction substantially parallel
15 to the drilling direction, which acts on the internal structure 20, which,
however, is not able to cause opening of the plurality of blades 30. In
fact, said force is countered by an opposing force that is at least equal
in modulus, exerted by the odﬁtrast spring 50.
. Clearly, during dry working, i.e., proceeding with drilling without
2'0 using any fluid, the blades 30 remain even so in the first position of
use.

Instead, when the depth is reached at which it is necessary to



hole, a mxing fluid is introduced within the internal conduit 40 at a
pressure such as to enable the force exerted by the contrast spring 50 to
be over cONO 28156056 nsequent | y, to enabhe the bl ades 30 PETHFAMWIHH101 | n
detail, the mxing fluid nay be cenent, grout, resin, or other
consolidating chemcal mxtures. Cearly, the forces involved so far
descri bed do not nerely take into account the force of retention of the

contrast spfarfydodtGheitredd@eht 6f hiichahital Wiﬁgﬁaﬁewaéﬁrnﬁg dfah8pk e openi ng of
t he bl ades 30 must be higher than that of the spring, the forces of

friction Uffe! 8nfidd fulkPRNiibddEd WtEShe IheRald6aiRi ag! 4 A1 other

forces that may intervene during effective operation evi ce.

Clearly, the pmaxi mumdrilling,dianeter corr ds to the one_jdentified by
the bl ades P3BSH{'ESHC arsottoa?'?%ﬂe tt%ggcﬂﬁﬂ egﬁnﬁﬁf)ﬁ(w%%@g’?s gormge‘ééi rst
position of use. In detail, illustrated respectively in Figures 3 and 4 are
a t hr eedi miARAEropMeagddcanseientiyeta epabie thedhlades t3ftadepere 1, where

t he nechani cal contrast elenments 23 that cone to bear upon the respective

arrests513 oWy be noted. It may noreover be noted how, according to the
requi renents, the blades 30 can also bl ock at a maxi mum openi ng angl e

TSt T oduoadr O 356 Tt OeREPDe gk, g iy dmrce 1 thec 1
consolidating chemical mixtures.

Clearly, the forces involved so far described do not merely take
into account the force of retention of the contrast spring SO; in

10 particular, the force necessary to enable opening of the blades 30
must be higher than that of the spring, the forces of friction, the force
for opening the blades and in general all the other forces that may
intervene during effective operation of the device.

Clearly, the maximum drilling diameter corresponds to the one

15 identified by the blades 30 aﬁer a rotation through 90° with respect to
the first position of use.

In detail, illustrated respectively in Figures 3 and 4 are a three-
dimensional view and a cross-sectional view of the device 1, where the
mechanical contrast elements 23 that come to bear upon the

20  respective arrests 13 may be noted. It may moreover be noted how,

according to the requirements, the blades 30 can also block at a

maximum opening angle smaller than 90° if measured with respect to



even at an angle greater than 90. In detail, during the operation of
consolidation, i.e., with the blades 30 open (second position of use), in
addi ti on wo 20é9¢15es6i on of openi ng caused by the pressur @CofEPRODO/OMIRI NG
fluid on the central structure 20, there is also a further bl ocking force.
This is constituted by the conponents of friction generated by the
transm ssion of torque due to rotation between the body 10 and the central

structure g ?iﬂg‘?ﬁfttﬁé defice™ hdtisifrst indBanedd, 4 Jae, ks therdoices of the

guides 12 to ateral areas 2 1. Consequently, any external action that
tends to dj C I eture 20 generates an opposite force of
friction b%f%gﬁg?ﬁgsﬁﬁ'%@f%é@?? the lateral blocks 21, which prevents
any novenent of the bl ades 3Q. By then bl ocki he centr tructure 20,
there is obtai n%gﬁt%l dgwinﬂgalﬁ oﬁeFﬁg&ﬁ‘aﬂ{ GQPSJE] 08} 4& oMb ades 30 by
means of the pin 3 1 engaged in the respective cam22. Wen an upward
notion i s blagest3 opendseeand positionnfiuse)hin additiendattherachiepnaii cal ni xi ng,
and the mxing fluid cones out of the first, second, and third term nations

41-43. An gpeniagr caisedv by henprssufeof themmixawnflad) onbtheclceatraly t he
passages to the termnations 42 if subjected to mxing fluids (at a higher

Dereain) (32220 ke ACh Lheel Bl TR SR T,
in the pr °’6§/ rﬁ]é %Qﬂ'{potngﬂts of friction generated by the transmission of torque
due to rotation between the body 10 and the central structure 20; the
torque in fact is transmitted by the surfaces of the guides 12 to the
10 lateral areas 21. Consequently, any external action that tends to
displace the central structure 20 generates an opposite force of friction
between the guides 12 and the lateral blocks 21, which prevents any
movement of the blades 30.
By then blocking the central structure 20, there is obtained a
15 blocking of a mechanical type also of the blades 30 by means of the
pin 31 engaged in the respective cam 22.

When an upward motion is imparted, the device 1 starts the
treatment of mechanical mixing, and the mixing fluid comes out of the
first, second, and third terminations 41-43. An appropriate valve means

20 (not represented), by closing the passages to the terminations 42 if
subjected to mixing fluids (at a higher pressure), can possibly prevent

the fluid itself from coming out from beneath, concentrating the



bl ades 30. Once then the depth of end of treatnment of consolidation has
been reached (which, according to the particular cases, may or may not

coi nci de wotzhowiseossop surface of the sgjl), delivery of pCmEPadoiongof|luid is
suspended, and the contrast spring 50 recal | s the central structure 20 back
into the body 10 of the device 1 so as to close the blades 30, which are
then bl ocked by the plurality of pockets 60. Even though there has so far

been desc“d*&‘ag?g%t?ﬁde%%n T JUt%hen 6€I5d|récﬁuoﬁl h;&% ;Er?)ﬁdemirrti]%f hep of mxing

in which th are open an I'nj ec fluid can be
per f or med quchd% wards. In the latter case, unlike what has been

descri bed the depth at which the blades 30 close after .m xing
will be that of the maxi rrumde{)th desired or else that _of return to the

hei ght of st art-Qncerthamthe depthhat end pftreatment 19é coaselidationehas xi ng of t he
soil is carried out working dowwards, the arrangenent of the bl ades 30,

whi ch, whebeeheseaghed (aich, lebcerding rtedhemarticrljla;teaﬂesf, moay ohendypdy 10, that
faces the soil, creates, during the operation of mxing, a force, opposite

to the BDt irn coincitie With T tdppéurracisot the stamﬁ@eﬁvﬁrhs) dfRew@EkingdUi® be kept
opened out. This can prove particularly useful en working on difficult
soils. The Gewl§Fedd&f hriPHeO¥SHr® JHrRG 8¢ fecalls W Tentrdl SRbERe 2
20 back into the body 10 of the device 1 so as to close the blades 30, |
which are then blocked by the plurality of pockets 60.
Even though there has so far been described a step of mixing
10 upwards, in actual fact the step of mixing in which the blades 30 are
open and of injection of the mixing fluid can be performed also
downwards. In the latter case, unlike what has been described
previousily, the depth at which the blades 30 close after mixing will be
that of the maximum depth desired or else that of return to the height
15  of start-of-mixing.
In particular, in the case where mixing of the soil is carried out
working downwards, the arrangement of the blades 30, which, when
they are open, have a free end, distant from the body 10, that faces
the soil, creates, during the operation of mixing, a force, opposite to
20 the motion of drilling that aids the blades 30 themselves to be kept
opened out. This can prove particularly useful when working on difficult

soils.



concave configuration of the blades 30 al so when they come back up, in this
case positioning hinging of the blades 30 in an area of the body 10 | ower

t han t he wenbewiseessr uct ure 20 and rever;sd ng the arrangememEPR@9i0ah1 t he
cans 22 and of the pin 3 1. Finally, the device is equipped with a sensing
instrumentation (not illustrated) for neasuring the distance between the
body. 10 and the central structure 20 and/or for neasuring the |evel of

Consol dat i on. | 1 Qe 1 A oreBlRBRARHI 1h G oBLEONAR, &' Dot or char

consolidation. | act, nown bef or ehand,
for exanple suring.the relative displacenment between the body 10 and
t he centraIco%?&%&?ﬁégﬂ%t'(?ﬂOfatﬁ?g{]%%%ﬁ g‘gﬁ%ﬁo Wﬁ%ﬂ goge li”ﬁg of the

bl ades 30, it js possible to arrive, with a fairly close Rrecision, at the
di ameter wiipRhiS GasecReStiRRINg hingiRg Rf the biades 3Bdv @ntaiea ofithe bodyunent at i on
can conprise linear or angular position sensors with actuation of an

el ect r ohydr Hulower thae the centradstruotune 20t gmukrevedsing the @Errarigensgritt ens  of

di splay or representation of data. As regards, instead, the transm ssion of

t he dat & f risgthtdfeh@eairisi Zhan¢ s the pin 3the system for display or
representation of data, signal cables or data-transm ssion techniques of a

W rel ess type coafnBfy, hECUEVi! i€ eqRipbRd ith ' SSASAY SndtrlhbAtatBh! o7 nati ve
(not illustrated) for measuring the distance between the body 10 and
the central structure 20 and/or for measuring the level of opening—ouf
of the blades 30 and, consequently, the effective diarﬁeter of

10 consolidation. In fact, if the length of the blades 30 is known
beforehand, for example by measuring the relative displacement
between the body 10 and the central structure 20 or, alternafively, the
angle of opening of the blades 30, it is possible to arrive, with a fairly
close precision, at the diameter within which the)} are working.

15 The above type of instrumentation can comprise linear or

| angular position sensors with actuation of an electrohydraulic type or
of some other type and appropriate systems of display or

representation of data.
As regards, instead, the transmission of thé data from the

20 position sensor to the system for display or representatibn of data,
signal cables or data-transmission techhiques of a wireless type cah

be used.



bl ades 30" of the device so far described. In detail, the blades 30" are of
a telescopic type, designed to extend outwards in such a way as to achieve
even | ar g&o 2nxisagiedi amet ers, without jpcreasing the | omgirimrdeosabsidi mensi on
of the device excessively. Furthernore, there is obtained a m xing dianeter
that increases gradually, and hence reactions on the pins that are |ess
severe during mxing perforned in the outernost regions (corresponding to

the | arger i aTpiersd of Bn3® IRkyER BYisPAmbiiY hbdiRBRTby il Lhe mor e

i nward regions rres ondin I's "al'ready m xed
and hence r egat d .t hus ,oppose much | ower resistance. |In detai

t he bladesggﬁﬂ’ég%ﬁfﬂg%gﬁw??ﬁgt Pgﬁﬁgie%portion 30'. 1, hinged to the body
of the device, and a second, outer, portion 30'.2, which is artially

engl obed wi t hi nin detaindbe biades 39 aemof Efaleseopimtyse, tdesignedites 30' i s
obtained by exploiting the same fluid that controls opening-out thereof and

i n particuleatend sutweanibeins stéh tdhavayras &etachieve oevemilamier anixivg h t he
conduit 40 only at a given stage of opening of the blades 30" thenselves,

thus ens';lbl idmERPS Alh Ut m&r@aarr@sm@nbﬁgmdlwquknenelb%fcmae&e\héé act upon a
head 5 1 of the second portion , as indicated by the arrows of Figure

C The_headodedvaln! Byrchor, ARk Js Bty % ipion Aesint e, Kfgp e bl ades

30' in arefrgcy non- e ed) posrtron in 1'oNns o absence of

increases gradually, and hence reactions on the pins that are less
severe during mixing performed in the  outermost regions
(corresponding to the larger diameters) in so far as the soil that is
10 present in the more inward regions (corresponding to the smaller
diameters) is already mixed and hence disgregated and thus opposes
a much lower resistance.
In detail, the blades 30’ comprise a first, inner, portion 30°’.1,
hinged to the body of the device, and a second, outer, pdrtion 30'.2,
15  which is partially englobed within the inner portion 30'.1.
Extension of the blades 30’ is obtained by exploiting the same
fluid that controls opening-out thereof and in particular via chambers
50 that are set in communication with the conduit 40 only at a given
stage of opening of the blades 30’ themselves, thus enabling passage
20 of the pressurized fluid, which comes to act upon a head 51 of the
second portion 30'.2, as indicated by the arrows of Figure 6. The head

51 acts in turn upon a spring 90 designed to keep the blades 30’ in a



pressure of the fluid. In detail, the spring 90, of a helical type, is
positioned in the outernost section of the first portion 30'. 1 of the

bl ade 30'weandoyiseesenpr essed when the p gssure i n the chach@ar2&§0/004101 eases.
Alternatively, the blades 30" can be extended also via a pressure comuand
governed by a dedicated val ve (arrangenent not represented). Finally,
Figure 7 illustrates a second alternative enbodi nent of the blades 30",

wherein th o] i S N Ngi : r ' direction
non-tangen??aé&ég {%r{e&)tn%g’ﬁés}@%ése dpggr'e!' érﬂop’g?ﬁﬁg?%ocﬁ, gﬁ%ei%y%éase enabl i ng
extension of the bl ﬁg%e %O to the largest dianmeter. The advantages of the
present i nPERESWBR of B%' clearly fromthe foregoing description. In detail,

the device 1 enables conbination in a single tool of a device for w dening
bore hol es, whi dn defaibblhe springh8Paoé abelicalgype.dis pesitiorsdhiwatae, w th means

for delivery of mxing fluid. The device can be actuated with rather sinple

mechani cal outemsostasettiopeoi tige dinst pbrtiohe301adéth8blade bl3®ughd igbout for the
nost part (apart from possible forces generated in the drilling direction)

by the Bressmigteged Whchit predsth i 8 cHbrbls S0Wherdskscondui t 40.
Consequently, to change the operative configuration of the device 1 itis
sutficient to vaehlifdl,ctRe' Slalls 156 hH' Be' BileRdEECido" v 54 d
pressure command governed by a dedicated valve (arrangement not
represented).
Finally, Figure 7 illustrates a second alternativeAembodiment of
10 the blades 30”, wherein the axes of rotation (axes of hinging 32) are
set in a direction non-tangential to the transverse diameter of the tool,
in any case enabling extension of the blades 30 to the largest
diameter.
The advantages of ‘the present invention emerge cléarly from
15 the foregoing description. In detail, the device 1 enables combination
in a single tool of a device for widening bore holes, which is able to
operate both upwards and downwards, with means for delivery of
mixing fluid. The device can be actuated with rather simple mechanical
means, and opening-out of the blades 30 is brought about for the most
20 part (apart from possible forces generated in the drilling direction) by

the pressure of the liquid injected in the internal conduit 40.

Consequently, to change the operative configuration of the device 1 it



conduit, without installing particularly conplicated or costly
Instrunentation; it is sufficient, for exanple, to provide a punp that is
abl e to dwoebepisashferent ranges of prggsure. ConsequentCy/EP2009/0841pDSSI bl e

to operate also with drilling fluids, keeping the bl ades cl osed and
drilling at the smaller dianeter, with consequent saving of energy and
time. In this way, also the structure of the drilling rods can be

consi der ably JumeEiBKEdo! VargOttleAprésuid 615 120 AN dfodifeRS 9y?éi83 - have two

dedi cated del 1 very heads, "one whi ch desi gned excl usive or delivery of

fluids and tF t her..dedi c. . to | on Qf l,.ades; or.- have
doubl e- passcoP@(lj@: &i'ﬂ?ﬁon@é@ﬂm ?éht@hr&n gBﬁ‘?“?%t%ghe%Ei fchs(EIMI ty of
construction thereof and in }rhe vve'tqghts of the equj pnent to be noved.

Final |y, tHBsEdymepiation: jtds syriormt, \rgxampledtopproviie a Rumpthalcisuat or

devi ces dedi cated to opening or closing the blades 30, such as jacks,

mot ors, or abldelcedevelgpe different iranges 0fnpressirepl Cobgequentlyi, titnig t he force
generated by the pressure of a fluid. Certain variations can be applied to
the devisce passilsie tdeperateesiso Withdéfilihg fluidee keepihgrthefblddesiersed be

installed on the device can vary with respect to what has been represented,
as |ikew seydd'grifiRgRRtAE 'sR]lleldYaiéfeY, with consequent saving of energy
and time.

In this way, also the structure of the driling rods can be
considerably improved in so far as it is no longer necessary to:

10 - have two dedicated delivery heads, one of which designed
exclusively for delivery of fluids and the other dedicated to actuation of
the blades; or

- have double-pass rods, with consequent reduction both in the
difficulty of construction thereof and in the weights of the equipment to

15 be moved.

Finally, the equipment is further simplified by the lack of actuator
devices dedicated to opening or closing the blades 30, such as jacks,
motors, or indexers; operation is obtained simply by éxploiting the
force génerated by the pressure of a fluid.

20 Certain variations can be applied to the device so far described.

In detail, the number of blades to be installed on the device can vary

with respect to what has been represented, as likewise the shape



In the first place, the nunber of blades of the device so far described can
vary with respect to the one represented in the figures, which are
consequervDyoewishHe6consi dered as repregenti ng purel y noRCIIAPRIAGIHRENI es
of a preferred enbodi nent of the device. Alternatively, it is possible to
use a single blade hinged at the centre so as to generate self-bal anci ng

| oads of reaction. Furthernore, in the bottompart of the device 1 there
nmay be preshafect nsy Wargd chisel of a shape such as to aid drilling, for
exanple, in particularly hard soils. It is clear that the relative notion

bet ween the cent b t 0 opt ai ned by
acting either udé?}‘ﬂh&ﬁr@}'%%&ﬂ@rg@ﬁ ?Eer%%d%ryuéﬁg ‘?Eﬁ@cé)%t%f (i.e.,

keepi ng the,centrgl body 2Q0.statiopary). CLAIMS 1. A devjc 1) for

consol i dat iqf'gscg'bfﬁ%"%am@ Eﬁswﬁ%mecaﬁ‘e FﬁB(Pﬁ@"tﬁﬁd"itth.lgg‘f% of
consolidating fluids, designed to be connected to one or nore drilling rods
and to car rwhightargransenderthoto beigansidgrethas nepiesgnting @udelyinan-conpri sing a
mai n body (10), one or nore blades (30) (30') (30"), nobile with respect to

sai d body (lihd}ing exartples ofeal pheferred entmddimentof(tB@)devicea central structure
(20) internal to said body (10); the device (1) noreover conprising nmeans

1(‘) ﬁre the flow of AtethdvelyOt is peasifd /Ause sAsihgRUbBdk! KiRbedax the at | east
centre so as to generate self-balancing loads of reaction.
Furthermore, in the bottom part of the device 1 there may be
present a pointed chisel of a shape such as to aid drilling, for example,
10 in particularly hard soils.
It is clear that the relative motion between the central body 20
and the external body 10 can be obtained by acting either upon the

former (as described) or upon the latter (i.e., keeping the central body

20 stationary).



sprayer; the device being characterized in that a relative notion is
gener ated between said central structure (20) and said external body (10)
as a funcwoanosisedshe pressure of a |igyyd introduced i noTiEPeOOM®E4181 foOr the
flow of fluids (40), which brings about opening of said blades (30) (30")
(30"). 2 . The device according to Claim1l1, wherein said central body (20)
is connected to contrast neans (50) for countering the pressure of the
liquid introduced into the neans foisgt | ow of fluids (40); said contrast
nmeans (50) being defined by: - a fi rgsl[-&@'wpérative condition, wherein the
pressure of the,liquid js.conprised wthin.a first range_and erein the
contrast means (50) eélﬁvé%ﬁ de eraqorﬁ(gh?/atwo)s &t rbgcﬁ'gﬁg?%w\gfds t hem and
mor eover keep said bl ades (30) (30') (30") in a first positjion of use,

wher ei n t heesthaaical pBoNg (@0 injgction)of Koasalidating Auidg, designedite BE direction of
maxi mum ext ensi on of the device (1); - a second operative condition,

wher ei n t heopnestedrte afe bhendredriliihg sodsoand ite edrryi autioperaietooll r ange
having a mean val ue significantly higher than that of the first range,

wher ei ng saiggliipgessd ixMg; the devitd BoRipsibing §Qhéincl@c§tlgf glo)oashe 620) towards
the outside of “the device (1) and noreover sets said blades (30) (30")

(30°) T 2 3GEChRdBaS(sb) Pl Plaas emobie it rsdbieldt tbdthe dotl) (130 (30)

extend bey

_constrained by means of cams (22) to a central structure (20) internal
to said body (10); the device (1) moreover comprising means for the
flow of fluids (40), connected in a liquid-tight way to at least one

10 sprayer;

the device being characterized in that a relative motion is
generated between said central structure (20) and said external body
(10) as a function of the pressure of a liquid introduced into the means
for the flow of fluids (40), which brings about opening of said blades

15 (30) (30" (30").

2. The device according to Claim 1, wherein said central
body (20) is connected to contrast means (50) for countering the
pressure of the liquid introduced into the means for the flow of fluids
(40); said contrast means (50) being defined by:

20 - a first operative condition, wherein the pressure of the liquid is
comprised within a first range and wherein the contrast means (50)

keep said central body (20) retracted towards them and moreover



vol ume substantially identified by the body (10) of the device (1)
delineating a drilling dianeter that is larger than the one correspondi ng
to the fiWeR0MWISHESlon of use. 3 . The devi ce accordi ng PETEPIRNM02410her ei n
said contrast neans (50) conprise a | oad-adjustable spring. 4. The device
according to Caim2, wherein said central body (20), in said second
operative condition, slides until it reaches a maxi numtravel determ ned by

the striki fodi IsC, ire b eAreNb Ssi f aga rality of
arrests (136?9&%@?33?5\?6@%@‘;{@;’? gg? (21§J§S&t€e°§?8negét‘§ﬁglr%??n one or

wnerern t nP ARG RELre Gubstabrly PELECY ERES BRBAm ST oo

on said central structure(20), determnes a force substantially smaller

t han the oﬁﬁ%ﬂ??ﬂ?@&@ég béd at least in part by said contrast neans
(50); and wherein the pressure of the liquid conprised in said second range
exerted on sai d-cergecondseperative ccqrriitiord ewberejrs the fsessureupbthgt i al |y

hi gher than the opposite force exerted at |least in part by said contrast
means (§0) ligGid igheordpnisert withimrali second ChrgemhayingDae onesin o&ipe i sing a
plurality of cans (22), provided on a support of the internal structure

Eg? , Whi Cly; ﬁ@ﬂﬂlg"(ﬂgﬁeﬂtﬁéﬁ?ﬁét‘i'df‘%h@iﬁf‘st(rﬁée,fv@ﬁ@éin%éi@ présRpELFt O the
pective blade (30)7(30") (30"). .
the liquid pushes said central body (20) towards the outside of the
device (1) and moreover sets said blades (30) (30’) (30”) in a second
position of use, wherein said blades (30) (30°) (30”) extend beybnd the
10 volume substantially identified by the body (10) of the device (1)
delineating a drilling diameter that is larger than the one corresponding
to the first .position of use.
3. The device according to Claim 2, wherein said contrast
means (50) comprise a load-adjustable spring.
15 4. The device according to Claim 2, wherein said central body
(20), in said second operative condition, slides until it reaches a
maximum travel determined by the striking of mechanical contrast
elements (23) against a plurality of arrests (13), which have lateral
areas (21) designed to slide in one or more guides (12) of the body
20 (10).
5. The device according to Claim 3, wherein the pressure of the

liguid comprised in said first range, exerted on said central structure



7. The device according to Claim2, wherein fixed to said central structure
(20) is a plurality of retention nmeans (60) for the blades (30), which are

desi gned wo 20056056 a fi xi ng at a di stg ce fromthe end®CofErPeée/obiiades (30)
(30") (30") constrained to the body (1 ? when said bl ades (30) (30") (30")

are set in said first position of use. 8 The device according to Caim7,

wherein: - said retention neans (60) are open in such a way as to

facilitate j t L al ; S| during the
oper at i on §20bsatefifks EidtEL Rupklablialtp et Mardi, bBROSE I O

structure 20%it Bast a travelnlg)avi n&; a {i ret strﬁé h of, i Ie.eﬁtension in

whi ch the BXEHES st Pt PYFaId copraRl means foPe ANGWNELRIR (RE | ot ent i on
means (60), disengaging, and in which the partial superposition between the
bl ades (30)Pressure qf beglqumcqrnemdamwﬁ secand rangs exerded onisaid he | ast step
of closing of the blades (30) (30') (30") thenselves. 9. The device

accor di ng toenGahistnuttureh(@0idevelopsxa rfgrdel sulbtantiallgehigher dharcdle wi t hi n sai d
means for flow of fluids (40) both during a first step of descent in depth

and during penercetesieriell 2256t tin pandydaid Eentfast higehs B0). The device
accordi ng t(g)pggai m 4, wherein said gui des (12), during awr@c))t ation of said

5Dl P SR BEATED RS Clim DL SRl et omplisg=s (30) (30
plurality of cams (22), provided on a support of the internal structure
(20), which engage on a respective pin (31)~ﬁxed with respect to the
respective blade (30) (30°) (30”).

10 7. The device according to Claim 2, wherein fixed to said central
structure (20) is a plurality of retention means (60) for the blades (30),
which are designed to achieve a fixing ét a distance from the ends of
the bladeé (30) (30’) (30”) constrained to the body (10) wﬁen said
blades (30) (30’) (30”) are set in said first position of use.

15 8. The device according to Claim 7, wherein:

- said retention means (60) are open in such a way as to
facilitate exit of any material that may accumulate inside them during
the. operation or operations of drilling and mixing; and

- said central structure (20) has a travel having a first stretch of

20 idle extension in which the blades (30)(30’) (30”") can move with

respect to the retention means (60), disengaging; and in which the

partial superposition between the blades (30) (30°) (30”) and the



torque transmtted by the surface of the guides (12) to the lateral areas
(21). 11. The device according to Claim1l, conprising a sensing

i nst rumerVarPOMISeE6 measuring the nutugh travel betweenPCREPRYEMI{19D) and
the central structure (20) and/or neasuring the | evel of openingout of the
bl ades (30) (301) (30"); said instrunentation conprising |inear or angul ar
position sensors and a system for display or representation of data. 12.

The devi ce aehRbA Mdahs (ébf%)gﬁ}%ts i\;ﬂfn!éelia\@t §%k)qo§a6$i}ﬂ§roff We”Bla?% t of a

plurality of sprayers conp Irst series o prayers , 43) and a
second seri SRV ELS 2 wherein at |east part of said first series
of sprayers@@hgo,)@Q)yﬁ?%éq1%%ﬁ'ed in such a way as to direct a jet of
liquid in a direction where said blades (30) (3Q") (3Q") arel apped, and
wherein at | east® die dpyig accarding te) Yaighlawhereie @ gixing fjdean(42) s
oriented dowmwards in the proximty of said retention neans (60) and can be

cl osed by reaindrddoced rwithingaid mpednofar fidy of fleidse(diO) doatb aduritigng t o any one
of the preceding clains, wherein said blades (30') are tel escopic and each

have comtr awét of (d¥3teAed Wepth tahdeyarihg & seE6Rd AREPdfngsdédit ext ensi on
of said blades (30'). 14. The device according to any one of the preceding

clai ms, whepghiysSiHekUMdes (30") have a respective supporti ng pin (32) set
in
10. The device according to Claim 4, wherein said guides (12),
during a rotation of said device (1), provide a secondary means for
blocking said- blades (30) (30°) (30”) via the friction- generated by a
10 torque transmitted by the surface of t‘he guides (12) to the Iaterél areas
(21).
“11. The device according to Claim 1, comprising a sensing
instrumentation for measuring the mutual travel between the body (10)
and the central structure (20) and/or measuring the level of opening-
15 out of the blades (30) (30°) (30"); said instrumentation comprising -
linear or angular position sensdrs and a system for display or
representation of data.
12. The device according to Claim 1, wherein said sprayer
forms part of a plurality of sprayers comprising a first series of sprayers
20 (41, 43) and a second series of sprayers (42), wherein at least part of
said first series of sprayers (41, 43) is oriented in such a way as to

direct a jet of liquid in a direction where said blades (30) (30’) (30”) are



a direction not tangential to a transverse dianeter of the devi ce.

10

WO 2009/156056 PCT/EP2009/004101

24

lapped, and wherein at least one sprayer of said second series of

sprayers (42) is oriented downwards in the proximity of said retention

means (60) and can be closed by means for interrupting flow.

13. The device according to any one of the preceding claims,
wherein said blades (30’) arev telescopic and each have contrast
means (90) designed to exert a force opposing the extension of said
blades (30’).

14. The device according to‘ any one of the preceding claims,
wherein said blades (30") have a respective supporting pin (32) set in -

a direction not tangential to a transverse diameter of the device.



