1 EARTH DRI LLI NG MACHI NE The present invention refers to machines for the
drilling of the ground. In particular, the present invention relates to an
equi prentwoged/diizemachi nes for the mxing, consolidati orCans2aenpazt i on of
grounds. Various procedures are known for the consolidation of the ground
through the formation of cylindrical colums of consolidated soil, based on
the mxing of particles of the soil iltself with | egants, usually cenented
m xtures. The traditional procedure, through which a mainly mechanic mxing
is carried out, uses the rotattmgromvecEmtcrofet ool s able to dig and
di sintegrate the soil through appendi xes which radially extend to the axis
of the tool itself. The soil so disintegrated is kneaded with a
| ow-pressure (1-2 MPa) cenmented m xture punped through openings obtained on
the tubul ar shaft which supports the digging tool. 1 A known variant of the
described procedure is to use '

The present invention refers to machines for the

drilling of the ground.

In particular, the present invention relates to an

equipment used in machines for the mixing,

consolidation and compaction of grounds.

Various procedures are known' for the consolidation of

the ground through the formation of cylindrical

columns of consolidated soil, based on the mixing of

particles of the soil itself with legants, wusually

cemented mixtures.

The traditional procedure, through which a mainly

mechanic mixing is carried out, uses the rotating

movement of tools able to dig and disintegrate the

soil through appendixes which radially extend to the

axis of the tool itself. The soil so disintegrated is

kneaded with a low-pressure (1-2 MPa) cemented

mixture pumped through openings obtained on the

tubular shaft which supports the diggiﬁg tool.

A known variané of the described procedure is to use

higher pressures for the cemented mixtures. This

technique, by using the combination of the mechanical

action of the disintegrating members of the tool and

of the kinetic energy of the pressurized jets,



hi gher pressures for the cenented m xtures. This technique, by using the
conbi nati on of the nechanical action of the disintegrating nenbers of the

t ool and wO 20henikéeneti ¢ energy of the pressurized jets, pcuitBioao/soiBor a
substanti al execution speed, with considerabl e econom ¢ advantages. Figure
1 shows a typical machine Mnormally tracked for the drilling of the
ground, which can bear the characteri“stics of the present invention. This
machine is provided with a vertical tower 2 or antenna al ong which slides a
group 3 for the novenment of drill rods commonly nanmed "rotary table". This
notori zed group noves al ong guides 21 of the tower and is hanged to one or
more tractdhfand t Apyust ahasdbstgngdwlcesxgicugdion hepsees),. Wwiddti ons can be
direct or nultiplied (typical by two or four nultiplications). The rotary
tabl e i s ofonpgifeyakyar agpnemiygpadyaateggssf orns the energy provided by a
pressurized fluid into nmechanical energy. One or nore hydraulic notors give
t he rot ar yFigueaedt showheaotymicalgamahigwuplenornadlyr dmacked t he centre
of the crown a flanged sleeve 31 to the sanme crown and provided with

i nternal véPri &ie |48kl ing2oforthe | growrde @ﬂnsﬂk,cinvggarhéhﬁbtation to a
cylindrical rod provided also itself with external listels. The listels of
t he sl eevechararpeesatace @ift Rhenpregestofinvgatépni.ndrical rod nmaking this

| ast in the novenent of rotation. Wwen the cylindrical rod is provided with
external This machine is. provided with a vertical tower 2 or

antenna albng which slides a group 3 for thg movement
of drill rods commonly named “rotary table".A

This nwtorizea group moves along guides 21 of the
tower and is hanged to one or more traction and
thrust handling devices (i.e..: hbists). Tractions
can be direct or multiplied (typical by two or four
multiplicatiohs). The rotary table 1is of mainly
hydraulic type and transforms the energy provided by
a pressurized fluid into mechanical energy. One or
more hydraulic motors give the rotary movement to one
or more gears coupled to a crown. In the centre of
the crown a flanged sleeve 31 to thé same crown and
provided with internal vertical 1listels 32 normally
three or six, gives thevrotation to a cylindrical rod
provided also itself with external 1listels. The
listels of the sleeve get in contact with the ones of
the cylindrical rod making this last in the movement
of rotation.

When the cylindrical rod is provided with external



3 listels for the transm ssion of novenents or if it extends at |east
partially over the "rotary table", it is commonly called tube 4. In the
bot t om pawo 20f1/tibes7t ube it is fixed the first of the rosgsTaB2bevdigzly 5.
Each rod is fixed to the follow ng one with a joint having many shapes,
screwed, flanged with screws or. | ocked through pins. The last rod bears in
its lower part digging tool 6. The tdbe is therefore a fundanmental part of
t he machi ne because it receives the traction torque and the thrust of the
rotary table and transmts themto the rods and conveys at the sane tine
the pressurized fluid in direction of the digging tool. The digging fluid
i s typi cal Lysgedensfody dahend fangmi,ssgjereraf | poyepemsist on xtidr eit cheni ca

m xture or concrete. Trying to increase the depth of the excavation, it has
been t houghkteoden@teabeasherbohghhlyf aver tupes “roshryr adittliednal type. In
this light, it has been realized the possibility of stopping at various

| evel s of tkelsubemmpalyorcadyedabibde By inserting coupling and supporting
points 41. In this way when the rotary is at the lower limt switch with

respect tolRhé&hguibgdsadr rart t@fwethe t Hebe ubk éanfB&edndde dditist t he ground

for some nmeters in '
of the rods of battery 5. Each rod is fixed to the
féllowing one with a joint having many shapes,
screwed, flanged with screws or locked through pins.
The last rod bears in its lower part digging tool 6.
The tube is therefore a fundamental part of the
machine because it receives the traction torque and
the thrust of the rotary table and transmits them to
the rodé and conveys at the same time the pressurized
fluid in direction of the digging tool.
The digging fluid is typically a consolidating fluid,
generally a cement mixture, chemical mixture or
concrete.
Trying to increase the depth of the excavation, it
has been thought to increase the length of the tubes .
‘of traditional type.
In this light, it has been realized the possibility
of stopping at various levels of the tube the rotary
table, by inserting coupling and supporting points
41. In this way when the rotary is at the lower limit

switch with respect to the guides of the tower, the

tube can be inserted in the ground for some meters in



4 such a way as to realize treatnent depths deeper than the I ength of the
tower (typically up to 8-9 neters). In order to face the extension of the
tube, it we2hen29ounted a rudder 7 which has the functipomiBioivbaski ng t he .
rotation of the fixed part of the cenent grout feeding head 8 nobunted on
the top of the tube. In the absence of this accessory, the rubber pipes of
the feeding of the treatnent fluid wluld wound around the tube at every
turn of the rod. The rudder is therefore an indispensable el enent, even if
extrenely exile or at least not to so easy to handle and is al so generally
stressed by heavy oscillations when the rotation speed of the rotary
acquires hsgbhval weg. adheot eehhokegyreatimehe depthabbeepetrethahns cauti ously
suggest not realizing too |long tubes, having for exanple |ength higher than
8- 9 net er sthal $engbh obdt tkadangeri fgypheasigwbiupi ty 8f 9t metemehi.ne. A kind
of tube is described into the patent application TO2004A000457 which refers
to a conti hwowsderoped | Encegr il dxibhengnt el bhei hgen ext eAsi on rod
provided with at |east two coaxial extensions, which noving between them
det er mi ne théncmoundigsl ext ensidenr of wid cdir i ha$ ngheThieyne Eomormfiect ed at the
bottom side to the propeller battery 5 and have a propeller in the nost
ext ernal ebkbpekingThhe sgtabhracetliathy pexeit paxtr effathee cgmepltacenent
between the .two sliding el ements but with an encunbrance in | ength equal
to "x", pegndut &medingnbieed & mchwnt@d 191 igheguelr o6 the &wbenbrance
itself, that is to "x". The relative novenent between the parts has the
only functTentbe absengetné phopehreespary.nbhe subbell #ipesi ofon for
generating the hoisting of the ground caused by the spirals and does not

i ncrease hohevéeedhngdef| FhagtaeptmenkFufivédnipuldt Weuadc arennd

US2008/ 2170037 descri bes -a machine provided with a tel escopic tube which
conpri ses the| dadre tab eMartietiushermdnt sheoasedl Beewedrddelemignd

reci procal | y extractable. The tube_ extracts proportionally to_the novenent
of the carthayefohecansipgbppsnpabiadedpmgas  ofVERe 1&ne&HAgMelY is to be
noted that there is not_a passage of pressurized fluid through the elenents
of the tubexi¥fe opr edlentepfiteMAtontPr §F0RASY otPedidrrl ey #BRhilfe for the
drilling of the ground provided with a tel escopic tube able to
subst ant i apl§0i Enerad it ssEergeRI( Y Bravpl L5 HARBIERR YheRt a val ue
equal to approx. 2 tines "x"), wthout |osing the _ ,

abovenent i BRedcharatieri sePessf t 8EquEher akSRPEYi 0RCIAZEE oMAGRY ust and

above all the
values.

The technology and the available materials éautiously
suggest not realizing too 1long tubes, having for
example lengthvhigher than 8-9 meters, also for not
endangering the stability of the machine.

A kind of tube is described into the patent
application TO2004A000457 which refers to a
continuous propeller ground drilling tool having an
extension rod .provided with at 1least two coaxial
extensions, which moving between them, determine a
fictitious extension of the drilling. They are

connected at the bottom side to the propeller battery



6 conservation of the pressure of the fluid which flows inside them An
aspect of the present invention refers to a drilling machi ne having the
char act erwet2nmigiede7t he attached claim 1. Further characwPemriiBroiesoisii t he
machi ne according to the present invention are contained in the attached
dependent clains. The characteristics and the advantages of the present

invention will be clearer and evident fromthe follow ng description,
exenplificative and not limtative, of an enbodiment with reference to the
attached figures wherein: figure 1 shows a drilling machine provided with

the tube according to the present invention; figures 2a and 2b show a

detail of ahd paoepaf propkd lerviing the tostdextlermglr edementt.he drilling

machi ne;
This system actually permits a relative displacement
between the .two sliding elements but with an
encumbrance in length equal to “x”, permits an
extension of the drilling equal to the encumbrance
itself, that is to “x”. The relative movement between
the parts has the only function of moving the
propeller in a more suitable position for generating
the hoisting of the ground caused by the spirals and
does not increase however the drilling depth.
Fﬁrthermore, the document U82008/2170037 describes ‘a
machine provided with a telescopic tube which:
comprises at least two extended elements coaxial
between them and reciprocally extractable. The tube
extracts proportionally. to the movement of the
carriage which sﬁpports it and slides on the antenna.
It‘ is to be noted that there is not a passage of
pressurized fluid through the elements of the tube.
The present invention.proposes to realize a machine
for the drilling of the ground provided with a
telescopic tube able to substantially increase its
length (for example by doubling it at a wvalue equal
to approx. 2 times “x"), without 1losing the
abovementioned characteristics " of torque

transmission, traction/thrust and above all the



figures 3a and 3b show the tel escopic tube respectively in closed condition
and open and extracted condition; figure 4a shows the tube of figure 3a in
| ongi t udiwael2os@atdson; = figure 4b shows the tube of figureTdb2a10M001821
| ongi tudi nal section; 7 figure 5 shows a particular sectioned fromthe
zone of the pressure seals ampng the rods of the tube in extracted
condition; figures 6a and 6b show ré&spective radial sections in the
insertion zone with respectively tube closed and tube open; figure 7 shows
t he constraining zone between the group for the handling of the drilling
rods and the tel escopic tube.

conservation of the pressure of the fluid which flows

inside them.

An aspect of- the present invention refers to a

drilling machine having the characteristics of the

attached claim 1.

“\

Further characteristics of the machine according to

the present invention are contained in the attached

dependent claims.

The characteristics and the advantages of the present

invention will be clearer and evident from the

following description, exemplificative and not

limitative, of an embodiment with reference to the

attached figures wherein:

° figure 1 shows a drilling machine provided with

the tube according to the present invention;

. figures 2a and 2b show a detail of the group for

the moving of the drilling rodé of the drilling

machine;

° figures 3a and 3b show the telescopic tube

respectively in closed condition and open and

extracted condition;

L figure 4a shows the tube of figure 3a in

longitudinal séction;

o figure 4b shows the tube of figure 3b in

longitudinal section;



Wth reference to the nentioned figures, telescopic tube 4 according to the
present invention conprises an external extended elenent 42, internedi ate
ext ended wbenramti2¢63 and an i nner extended el ement 44 al lpcofiBzchenoilzvi ng
approximately the same | ength and bei ng coaxi al anong them Furthernore,
the inner elenent and the external elenment are integral between them and
the intermediate el ement is extractaBlle with respect to the other two. On
the tube there are also a rod adapter 45, arranged on the | ower end of the
tube and associated to the extractable internedi ate extended el enent, a
| ocking collar 46, a sleeve (preferably chromumplated) 47, and at |east a
support/joent cbigared® ssiostanti plary ijpudeirdeskeatidmed | fwem eheé of t he
internediate 8 extended elenent. External element 42 is provided with
external |kehel sf42heobreesque sradsnasengn thleompdsulodt dme dube al | of its
| engt h which associate to inner vertical listels 32 of the group of rod
handl i ng (iotergraabkd) coRdithenpore, in its inner part the external
el enent has other listels 422, which transmt the sane torque to the
i nternmedi ate el Engnreshefa esprdt i ¢bl y sHovws | asspenktive camdlietlel y cl osed,
or conpletely open that is when it is extracted. External elenent 42
supports iaectsohewen phet ihsekitigncebhar wAshr eglsipest ifvedvexadsl e with
manual openi ng, which safely and definitively constrains the el enents when
t he extractloaedf anfetubbeopsnnot required.

° figure 7 shows the constraining zone between the

group for the handling of the drilling rods and the

telescopic tube.

With reference to the mentioned figures, telescopic

tube 4 accofding to the present invention comprises

an external extended element 42, intermediate

extended element 43 and an inner extended element 44

all of them having approximately the same length and

being coaxial among them.

Furthermore, the inner element and the external

element are integral between them and the

intermediate element is extractable with respect to

the other two.

On the tube there are also a rod adapter 45, arranged

on the lower end of the tube and associated to the

extractable intermediate extended element, a locking

collar 46, a sleeve (preferably chromium plated) 47,

and at least a support/joint collar 48 substantially

provided at ‘the lower end of the intermediate



In the shown enbodi nent, inner element 44 ensures the conveying of the
consol idating pressurized fluid fromfeeding head 8 flanged in its upper
part of twe 2oube296ap to a channel realized inside intermeditzoao/edigenent 43.
inner elenent 44 is not stressed with twisting torque and brings inits
| ower external part a waterproof sealing pack 49. internedi ate el enent 43
receives the torque fromexternal el &ment 42 by neans of radial listels
positioned in its upper part 431. These listels 9 insert in corresponding
inner listels 422 of external elenment 42, when the tube is respectively
conpletely closed and conpletely open or extracted. Internediate el enent 43
i's not progktdeddadt blamgnseal and shows itself as an externally and
internally turned tube, having in its external upper part the transm ssion
i stel s of Exbegnelaatllenbntis#243% prdvidedt wikbwextpamiala lislte llsexagona
coupling 432, with seats for fixing pins 433 which ensures the interface,
t hrough adapleof4boruuehtirhashisstoof allongl snystedsiBllyhelddayft er can be
advant ageously repl aced according to the rod typol ogy adopted. Internediate
el enent 43ishowsngtihantdgéosisoamta |tof inner suetbdcesla ldwtiedse har deni ng
and anti-oxidation treatnent for preserving for the | ongest possible tine
t he seal s duafetdhengrhepgefoved bandhangl dmehasuntdabded nst whi ch,internally
and

Furthermore, in its inner part the external element

has other listels 422, which transmit the same torque

to the intermediate element when respectively this

last one is completely closed, or completely open

that is when it is extracted. External element 42

supports in its lower part locking collar 46 realized

for example with manual opening, which safely and

defiﬁitively constrains  the elements when the

extraction of the tube is not required.

In the shown embodiment, inner element 44 ensures the

conveying of the consolidating pressurized fluid from

feeding head 8 flanged in its upper part of the tube,

up to a channel realized inside intermediate element

43,

inner element 44 is not stressed with twisting torque

and brings in its lower external part a waterproof

sealing péck 49.

intermediate element 43 receives the torque from

external element 42 by means of radial 1listels

positioned in 1its upper part 431. These listels



external ly,the extractable tel escopic elenent slides. Internedi ate el enent
43 is therefore the extraction of the telescopic tube and is controlled by
lifting owol2omeariegsg t he external and inner el enments (engagasB20iogeEsiier )
t hrough for exanple a ropes traction, fixed directly on the external
element or indirectly on the rotary table within which the external el enent
is 10 inserted. For hel ping these mvements, on the tube there are
suitabl e venting devices. On external elenent 42 there are for exanple
‘openi ngs on the top for evacuating the fluid contained into the room cl osed
between this elenent and internediate one 43 during the closing or for
I nserting ihsentcasecokreppondgngTémperalystpdisi A@2 @&fe exdtsormprlovi ded on
sonme elenents for permtting a direct access for the washing of the parts
or for theehemestary,clwdamm nhe tube is respectively completely

closed and completely open or extracted.

Intermediate element 43 is not provided with any seal

and shows itself as an externally and internally

turned tube, having in its external upper part the

transmission listels of torque and thrust 431 and in

its lower part a male hexagonal coupling 432, with

seats for fixing pins 433 which ensures the

.interface, through adapter 45, with the first of

drilling rods 5. The adapter can be advantageohsly

replaced according to the rod typology adopted.

Intermediate element 43 shows advantageously on all

of its surfaces a surface hardening and anti-

oxidation treatment for preserving for the longest

possible time the seals mounted in the grooves of the

elements and against which, internally and
externally, the extractable telescopic element
slides.

Intermediate element 43 is therefore the extraction
of the telescopic tube and is controlled by 1lifting
or lowering the external and inner elements (engaged
together) through for example a ropes traction, fixed
directly on the external element or indirectly on the

rotary table within which the external element is



Sleeve 47, is fixed to the | ower opening of internediate el enent 43 and has
a double function. First of all, it is a wear elenent, easily repl aceabl e,
because twe wmatmEewroof seals of the cenent grout, work ®QTIIBE10/m01621

di aneter, when the telescopic tube is conpletely closed. Furthernore, by

di smounting the sleeve fromthe internmediate elenent, it is possible to
access alnost all of the waterproof &Bal's, without having to extract the
three el ements which conpose the tel escopic tube, the one with respect to
the other. For further helping the replacenent of the seals; in particular
the one in the ending part of inner element 44, the seal packs nore
stressed adasgwtiatded not directly on the inner elenent but on the 11
watertight rings axially nounted on the inner elenent and here kept in
correct po&pri &ﬁkpﬁmghhasge@@éﬁem&s AR pEhgbl tulkrii tbere, mrsf erabl y
controll ed hydraulicallyarranged in fixed or slidable position in the | ower
part of to®itabAear vepting gAevhdeshasOrhheexteinat retementhg 42he rod
battery to which the internmediate elenment is constrained, in the extraction
and/ or cl o§hegemaa&eyeforof eKRAPLE e SPEPILATIS eint téfe t Hor ufer
Support/joint collar 48, nounted in its suitable seat present on adapter 45
and whi ch PVAgsagAngdddimat Blerdcrrrgadneferdimton e zPOVerdmsSeshed gui de 11
hel ps the task of axially l|ocking the telescopic of the tube while the

ot her el enPatyesh| ddie| @leveny pAd tintameditGhetiagh3odwdd®ndi ng

(cl osing). , . . L : ,
the closing or for inserting it in case of opening.

Temporary openings are also provided on some elements
for permitting a direct access for the washing of the
parts or for the necessary cleaning.

Sleeve 47\ is fixed to the 1lower opening of
intermediate element 43 and has a double function.
First of all, it is a wear element, easily
replaceable, because the waterproof seals of the
cement grout, work on its inner diameter, when the
telescopic tube is completely closed. Furthermore, by
dismounting the sleeve from the intermediate element,
it is possible to access almost all of the waterproof
seals, without having to extract the three elements
which compose the telescopic tube, the one with
respect to the other. 7

For further helping the replacement of the seals, in
particular the one in the ending part of inner
element 44, the seal packs more stressed are mounted

not directly on the inner element but on the



A secondary form of enbodi nent provides to obtain the tel escopic tube with
two extended el enents, extractable relatively the one with respect to the
ot her. | nwohnsl/aase external extended el enent 42 and i nternsziiebv@sone 43
are realized identically to what has been al ready descri bed, whereas inner
el ement 44 is not present. According to this enbodi nent, when the

tel escopic tube is extracted, the cohsolidating fluid deriving from feedi ng
head 8 contacts the inner 12 part of external element 42 filling
conpletely all the inner room Therefore, the fluid finds itself in direct
contact with listels 422 and 431 during the novenent and wor ki ng phases and
this can restutrtighb zifigst aneal lyf mphatpdr bs thecomnnesct edereme rel ati ve
sei zure. For these reasons the prinmary form of enbodinment is nore

advant ageo@sdbdeags eképt panniaartect npabat @onn thurdugdn ansieegenent t he
parts designed for the transm ssion of the novenent. However, the preferred
solution i43fwre conpl ex because it requires inserting a third extended

el enent provided with seals and fixed to external elenment 42 already
present. Shhe wepknagleypobugdes rddui r erspéezaebdy i ncloooddednvi ronnent,
for exanple for realizing consolidations under existing structures and

bui | di ngs, hydvenl beadyes or \auchRrIed | ant hifsixssse, orhesliidiabdg hei ght
inplies a reachabl e nmaxi mum |l evel which is relatively little (5-8mthe

typi cal hePgdisionTha dehe| lpyer dprit nofartawan a? mearcobgoltigat i on |
treatnments, in this case are discontinuous because the rod battery is not

al ways suf@reved: hap Ebeetiasdk tdfe wRYaining delpe hredgbacegryTherefore, rod
batteries are added and renoved for obtaining the required deg?hs.,The

t el escopi cwhiple tha betayvafdiageosipypensedsf epnsggained, in the

extraction and/Qr closing maneuvers of the telescopic
element of the tube._Support/joint collar 48, mounted
in its suitable seat present on adapter 45 and which
finds an adequate checking element on the
abovementioned guide 11 helps the task of axially
locking the telescopic of the tube while the other
elements slide relatively in it, rising (opening) or
descending (closing).

A secondary form of embodiment provides to obtain the
telescopic " tube with two extended elements,
extractable relatively the one with respect to the
other. In this case external extended element 42 and
intermediate éne 43 are fealized identically to what
has been already described, whereas inner element 44
is not present. According to this embodiment, when
the telescopic tube is extracted, the consolidating

fluid deriving from feeding head 8 contacts the inner



preventing the handling of drilling rods and could be nounted on all the
extension of the tower and be connected directly to the drilling tool

t hrough awmoapprapyerate joint (typically as the adapter #26TaBroaercy1821
described). In this case the drilling could reach depths approxi mtely
doubled with respect to the height available w thout requiring the handling
‘of the rods. 14 CLAIMS 1. Machine fol® the drilling of the ground
conprising: a guide tower (2) along which it slides a group (3) for the
maneuvering of a battery of drilling rods (5) that noves al ong gui des

(21) of the tower,
part of external element 42 filling completely all

the inner room. Therefore, the fluid finds itself in
direct-contact with listels 422 and 431 during the
movement and working phases and this.can result into
a fast wear of the parts in contact or the relative
seizure. For these reasons the primary form of
embodiment is more advantageous because it permits to
insulate in a clean environment the parts designed
for the. transmission of the movement. However, the
preferred solution 1is more complex Dbecause it
requires inserting a third extended elemeht provided
with seals and fixed to external element 42 already
present.

Some working typologies require operating in lowered
environment, for example for realizing consolidations
under existing structures and buildings, under
bridges or viaducts. In this case, the limited height
implies a reachable maximum level which is relatively
littlé (5-8m the typical heights). The drillings, and
in particular the consolidation treatments, in this
case are discontinuous because the rod battery is not
always sufficiént for covering the drilling depth
required. Therefore, rod batteries are added and
removed for obtaining the required depths.

The telescopic tube can be advantageously used for



said group conprising a sleeve (31) that conveys the rotation to a tube (4)
to which at least a drilling rod (5 with a digging tool (6) or directly a
di ggi ng twol2(1)12san be engaged to its |lower part, sai @Crabmi1i/801a21

tel escopi c tube and conprises at |east two extended coaxial and
reciprocally extractable el enments, characterized in that said tube is
designed to work with an inner f1 ui dunder pressure that flows inside at

| east one of the extended el enents, said tel escopic tube conprising an
external extended el enent (42), an internedi ate extended el enent (43) and
an inner extended el ement (44) coaxial anong them the inner elenment and

t he exter nare¥kafidng blenfangding of drilling rods and could be

mounted on all the extension of the tower and be
connected directly to the drilling tool through an
appropriate joint (typically as the adapter 45
already described) .

In this case the drilling could reach depths
approximately doubled with resbect to the height

available without requiring the handling of the rods.



integral between them and the internedi ate el enent being extractable with
respect to the other two elenents. 2. Machine according to claiml,
wher ei n twe 2biwiebéander pressure is a consolidating fl uiPpdT/1BBR10/Maghi ne
according to claiml1l, wherein a rod adapter (45), arranged on the | ower
ending of the tube itself and associated to the internedi ate extended

el enment is present on the tube. 4. Machi ne according to claiml1, wherein
at least a locking collar (46) is present on the tube. 5. Machine
according to claim1l, wherein at |east a support/joint collar is present on
the tube (48) substantially provided on the |ower end of the internediate
ext ended efF&MEMS. 6. Machine according to claim 1, wherein the external

el enent (42) is substantially provided for all of its |length of external
listels (421) of torque transm ssion which associate to inner vertical
listels (32) of the sleeve (31) of the rod handling group (3). 7. Machine
accordi ng te cl¥amhinewhefer n tihe i ndeidddingt e efengrhe (4Zrauwndontrol | ed
by lifting or lowering the external and inner elenents through a ropes
traction, fFPXeRylgingetly to the external

J a guide tower (2) along which it slides a
group (3) for the maneuveringV of a Dbattery of
drilling réds (5) that moves along guides (21)of the
tower,
L said group comprising a sleeve (31) that
conveys the rotation to a tube (4) to which at least
a drilling rod (5) with a digging tool (6) or
'directiy a digging tool (6) can be engaged to its
lower part,
] said tube is a telescopic tube and comprises at
least two extended coaxial and reciprocally
extractable elements,

characterized in that

L said tube is designed to work with  an inner
fluid under pressure that flows inside at 1éast one
of the extended elements,

said telescopic tube comprising an external extended
element (42), an intermediate extended element (43)
and an inner extended element (44) coaxial among
them,

° the inner element and the external element being



16 element or indirectly acting on the handling group (3) within which the
external elenent is fixed. 8. Machine according to claiml, wherein the
i nt er rediwoeoalaewnt (43) has on all of its extended suPCaaBxiaoq@smt ecti on
treat ment agai nst oxidation and erosion. 9. Mchine according to claim1,
wherei n an openabl e guide (11) arranged in fixed or slidable position in
the I ower part of the tower has the Ask of retaining the rod battery (5)
to which the intermedi ate el enentis constrained,in the extraction and/or
cl osing maneuvers of the tel escopic of the tube. 10. Mchine according to

claim9, wherein said openable guide (11) is not manually controll ed.
integral between them and the intermediate element

being extractable with respect to the other two
elements.4

2. Machine accordinq‘to claim 1, wherein the fluid
under pressure is a consolidating fluid.

3. Machine according to claim 1, wherein a rod
adapter (45), arranged 6n the lower ending of the
tube itself and associated to the intermediate
extended element is present on the tube.

4. Machine according to claim 1, wherein at least a
locking collar (46) is present on the tube.

5. Machine according to claim 1, wherein at least a
support/joint collar is present \on the tube (48)

substantially provided on the 1lower end of the
intermediate extended element.

6. Machine according to claim 1, wherein the
external element (42) is substantially provided for
all of its length of external listels (421) of torque
tranémission which associatg to inner wvertical

listels (32) of the sleeve (31) of the rod handling
group (3).

7. Machine according to claim 1, wherein the
intermediate element (43) is controlled by lifting or
lowering the external and inner elements through a

ropes traction, -fixed directly to the external



11. Machi ne according to claim9, wherein said openable guide (11) is
hydraulically controlled. 12. Machine according to claim9, wherein the
support/jwonbiigabdear (48), nounted in its suitable ; seaCTpBBE@NISTIN t he
adapter (45) finds an adequate match with said guide (11) which axially
| ocks the tel escopi c novenent of the16tube.

element or indirectly acting on the handling group
(3) within which the external element is fixed.

8. Machine according to «c¢laim 1, wherein the
intermediate element (43) has on all of its extended
surfaces a protection treatment against oxidation and
erosion.

9. Machine according to = claim 1, wherein an
openable guide (11) arranged in fixed or slidable
position in the lower part of the tower has the task
of retaining the rod battery (5) to which the
intermediate element is constrained, in the
extraction and/or closing maneuvers of the telescopic
of the tube. |

10. Machine according to claim 9, wherein said
openable guide (11) is not manually controlled.

11. Machine according to claim 9, wherein said
openable guide (11) is hydraulically controlled.

12. Machine according to claim 9, wherein the
support/joint collar (48), mounted in its suitable
seat présent on the adapter (45) finds an adequate
match with said guide (11) which axially locks the

telescopic movement of the tube.



