1 Down hole tool The present invention relates to a downhole tool
comprising 5 - a tubular body provided with an axial cavity, - a hollow piston
capable of sliding in the axial cavity and subjected to variable differential
hydraulic pressures, and 10 - a device for activating the hollow piston.
Downhole tools of this type are known, for example underreaming and
stabilisation tools to be used in a bore hole (see for example WO
2005/124094). 15 Drilling, underreaming or other tools must be lowered with
the hollow piston held fixedly insideDidwaitibteatobddy and then, when the tool
is in position, the hollow piston can be activated. A system for locking the
piston has already been envisaged which, in a closed position, holds the
hollow pistgrezerbiaigniioarciaienisiisdovmpasitior] eonipuisiod is brought
into the release position by electrical control. However, in general terms, it is
more usual to control the activation of the hollow piston hydraulically, by
means 6t RIAURY Rmeer By sIMY ra0RXIa50@M¥n the latter circulates in the
string connecting the tool to the surface, the piston immobilised by the
activation deyice is sbjectedup a diferential pressurs Wk acts en he.pisten,
upwards or JownwWaras. TAReECTVALDN devite provides A{UH AP iefsion
extendiregiahéeglterentinehydcnoficisessueassionds kept fixed in a tubular
sleeve by shear pins. A sleeve bears on 30 a ring forming a stop and fixed to
the tubular body of the tool. This stop prevents the movement of the piston
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Downhole tools of this type are known, for example underreaming and
stabilisation tools to be used in a bore hole (see for example
WO 2005/124094).

Drilling, underreaming or other tools must be lowered with the hollow piston
held fixedly inside the tubular body and then, when the tool is in position,
the hollow piston can be activated. A system for locking the piston has
already been envisaged which, in a closed position, holds the hollow piston
axially in an immobilisation position and which is brought into the release

position by electrical control.

However, in general terms, it is more usual to control the activation of the
hollow piston hydraulically, by means of a fluid formed by drilling mud.
When the latter circulates in the string connecting the tool to the surface, the
piston immobilised by the activation device is subjected to a differential
pressure that acts on the piston upwards or downwards. The activation
device provides a tubular extension extending the piston. The end of this
extension is kept fixed in a tubular sleeve by shear pins. A sleeve bears on
a ring forming a stop and fixed to the tubular body of the tool. This stop

prevents the movement of the piston subjected to a differential pressure and



pressure remains below a predetermined threshold. The shear pins are
calibrated so that a traction force of the piston greater 5 than the
above-mentioned threshold causes a shearing of the pins and releases the

hollow piston, which can then slide in the axial cavity in the tubular body of
the toolhefeiesecRsRAuEing @ntieetisanitigacyl, e iida, sieeie ifsslerg@ndhis

driving ptae8 Allo¥rR iR SerimvasabefaHRindaehaEhold The calibrated value

of the shear pins is a compromise between on the one hand the limit of use

of the tool in its dormant mode, that is to say when the hollow piston is not
activat@theasttbtireplimitied ihedibratdohsontpae sstrstisockptabld the thisttoobesater
availa rough th gl}in . order not_to_limit the working.
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possible, The shearing is caused by a temporary closure of the tubular
sleeve WY P RIS JEHNEighRIZAHPWS AR ABRIBYMENE Yrd SIHBD R

drilling mud. The substantial energy stored by the driving piston must then
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correct function of the mechanism of the tool. This is because the particles
presenfRTRIARG IRLEFRY! X AKAIICHS: SR EE HLBIIPIRRSo as to
interfere with or prevent the movement 30 of the parts. The aim of the

p{Esen! invention i?ot | r%ﬁ\fﬁlo an.activation.devi ?hth%t i?inngt subjne[ct to the
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to prevent, which is not always possible, risks of accidental activation that
might be caused for example by a pressure jolt, the calibre of the shear pins
is designed so as to be as high as possible. The shearing is caused by a
temporary closure of the tubular sleeve by a ball and/or a very significant

20 increase in the pressure of the drilling mud. The substantial energy stored
by the driving piston must then be dissipated on the release of the piston
caused by the rupture of the pins. The shock that results from this may
cause deformation of parts and impair the subsequent functioning of the
tool.

25
Moreover, experience has shown that dead volumes and play between
parts could present an obstacle to the correct function of the mechanism of
the tool. This is because the particles present in drilling mud may compact
or cement at these places so as to interfere with or prevent the movement

30  of the parts.

The aim of the present invention is to develop an activation device that is
not subject to the risks of accidental activation of the hollow piston and that

allows selective activation of the latter without significant release of energy



allows selective activation of the latter without significant release of energy 3
so as to free the hollow piston in the axial gavity of the drilling tool, in a
manner that is always appropriate. Advantageously, safety measures will be
provided in order to avoid the movement of the parts of the tool being
preven$edasr intédertevieay gistenilihymadia Tadbe grimedidingetool, in a
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element integral with the hollow piston, which is movable from a_ 10 position
of immBBiIREGHGRGIHY FRIIBAAYRID GORYEM RS BidheRaEmEhtNR RelRng
abutmexnéveotsderr tiotdrécseddidifif @sethitad diiegsomes, against a support on the
tuhular body, towards a retracted position in which the trigger element is not
in abutment against the said support and releases the hollow piston, 15 - a
tubularTredies sleehlensr ane teigguecieymardavisierasnndisaigd podgostat, which
immobilisatiageaf the said trigger element, is connected to the hollow piston

by at least one shear pin and prevents movement of the trigger element from
its position of immobilisation of the hollow piston to its retracted 20 position,
and - a meaggerfdempatanyeges wizrofribedllbwipiseliefvetesy éswindohbie &rom a

closed position, cause rise in hydraulic pressure on the tubular. sleev
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immobilisation of the hollow piston to its retracted position. It can be seen
that, inX1F8'G8HSAMRIHLERUINEY 89N dheRA8rShRast and releases the hollow

piston,

15
- a tubular relief sleeve for the trigger element which, in the said position of
immobilisation of the said trigger element, is connected to the hollow piston
by at least one shear pin and prevents movement of the trigger element
from its position of immobilisation of the hollow piston to its retracted

20  position, and

- a means of temporary closure of the tubular relief sleeve which, in a
closed position, causes a rise in hydraulic pressure on the tubular sleeve,
above a predetermined threshold where shearing of the said at least one
25  shear pin takes place, and a sliding of the tubular relief sleeve into a release
position allowing movement of the trigger element from its position of

immobilisation of the hollow piston to its retracted position.

It can be seen that, in the dormant mode of the tool, the traction forces
30 exerted by the hollow piston under the action of a differential pressure are
not directly transmitted to the shear pins of the activation device. On the
contrary, it is the trigger element that keeps the hollow piston immobilised,
by abutment on a fixed ring, integral with the tubular body of the tool, the

trigger element and the support being in no way intended to be ruptured



30 exerted by the hollow piston under the action of a differential pressure are
not directly transmitted to the shear pins of;the activation device. On the
contrary, it is the trigger element that keeps the hollow piston immobilised,

by abutment on a fixed ring, integral with the tubular body of the tool, the .
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dormant mode of the tool are thus eliminated. Moreover, a h%/dr,aulic
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necessary for rupturing them can be relatively low, which makes it possible
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relief sleeve is inserted between the trigger element integral with.the hollow
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betwedhateamiriftentshearing of the said at least one shear pin. According to
an advantageous embodiment of the invention, the tubular sleeve comprises

a first part with a wall having a first thickness and a 20 second part witha .
wall haﬁﬁﬁ?@'&@c@m&%i@ﬁ%@% Pl EYraigRdthR fbpiitshebsleeve is
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is'in abutment radially on the Said second wall part. ccordingto an
improvedeanimairiensaid tideasbatieshers pigger element

According to an advantageous embodiment of the invention, the tubular
sleeve comprises a first part with a wall having a first thickness and a
20  second part with a wall having a second thickness less than the first and, in
its position of immobilisation of the hollow piston, the trigger element is in
abutment radially on the said first wall part of the tubular sleeve and, in its

retracted position, it is in abutment radially on the said second wall part.

25  According to an improved embodiment of the invention, the trigger element
is formed by a ring of blades that extend axially around the first part of the
tubular sleeve in the position of immobilisation of the trigger element and
that come into abutment radially on the said second part of the tubular
sleeve when the trigger element is in the retracted position.

30
The tubular extension extending the hollow piston is therefore provided with
a ring of blades, preferably metal, advantageously made from spring steel.
The rigid tubular sleeve is held so as to be fixed to this extension by shear

pins. In this position the blades rest on the thick part of the sleeve and are



is formed by a ring of blades that extend axially around the first part of the
tubular sleeve in the position of immobilisation of the trigger element and that
come into abutment radially on the said second part of the tubular sleeve
when the trigger element is in the retracted position. 30 The tubular extension

extendifgreferadiril giaian fsomeparnpioridethrignds wfdheselairdss, which
preferajly melahiag¥aningerirlvamads diesn sasiatysetlardbarigiddubsdar are

sleeve is held so as to be fixed to this extension by shear pins. Inthis =
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adgantgagglﬁyg%%mg%rﬁﬂ rpft%i%gtr ﬁ%jriguyo@ewards the outside, are therefore

in axia ment against a retaining ring projecting radially inside the tubular
body. This arrangement prevents any movement of the piston 5 and the tool

is keptﬂ%&@r&ﬁ%’ﬂ@%mﬂﬁhmwaﬂn@dﬁ Wﬁh\%rﬁ%ﬂ@%@ﬁa@%losure

invention the temporary closure means is a ball launched in the said axial
cavity, TPttt F@Ib¥%l@8%d dBriflstiSHY PLRLERYe AR/ HEUHIRG BaRTaFIgeve
lateral opeprigisgon reddt estabbsbingq niculadipraathjderaliofeitngbefothes-
tubular sleeve,is in its. rel ition. A hydraulic pressure obtained by . .
clobur DS e RRE B e R R R g Bt ke i
on the &8z, PUskidorce, which may 15 be minimal, causes the shearing of
the shear pins and releases the sleeve, which is able to move away. The
blades of the trigger element are then opposite the thin part of the sleeve

and caft f¥RRISIR fRRAFBICRIHNELa R ROSHER 4 Hagidrtirdsiyrpassage by

retainingedng of thedsaithbalctinerisf arforetmsticinetyleelaceT His fois8eweith may
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the traction or the released hollow piston.
which is able to move away. The blades of the trigger element are then
opposite the thin part of the sleeve and can flex radially inwards, for
example under a radial thrust of the retaining ring or under the action of an
elastic return force. In this flexed position, the blades can slide inside the
20  retaining ring under the action of the traction of the released hollow piston.

The tool is then activated.
According to another embodiment of the invention, the tool also comprises

25 - achamber in a dead end that extends annularly between the said tubular
body and the said hollow piston and/or a tubular extension thereof where
drilling mud passes, a surface of the hollow piston axially delimiting this
dead-end chamber, on a first side,

30 - an annular ring that axially delimits the dead-end chamber, on a second
side opposite to the above-mentioned first side, and which is connected to

the tubular body by at least one shear pin,



The tool is then activated. According to another embodiment of the invention,
the tool also comprises 25 - a chamber ina dead end that extends annularly
between the said tubular body and the said hollow piston and/or a tubular
extension thereof where drilling mud passes, a surface of the hollow piston
axially deqifningicatiortes@ duig Seinassy thmiasinstafithe Bollowrpigtenrrdiagits

that axigly idelimissdion daadndeelrebesh ansesasenhi§ide ARBASIIRdH BB
above-mentioned first side, and which is connected to the tubular bodg{‘yb
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hollow pistsnresdfoindssdisharidingxteudsion and the dead-end chamber, the
sa}_%'d surface of the hollow piston being thus subjected to the said variable
differential hydraulic pressures of the said drilling mud, 5 the hollow piston,
releasedsy reliew st QT trRlessectiygetrariior of, theisgicchijssisieale siadihdpeing
betweesy g first BRSO BARNBIC I Area55RBA FhambRHaagadlst YRR er

and a second position in which the dead-end chamber has a second volume
greate @A HELYSIUTE FEH & SRFOMEBATHRIMAY Yiieh D8R Rofbghamber
piston haeraeetordtusiuihtogtsdiestiirositionirsheasaidiphdeast one shear pin,

n an obstacle prevents the hollow piston returning to its first position and
thus increases the pressure applied to the annular ring beyond a
predeteri@inet maarhidhd! Beihgn heHwdiaw nisteasim@er dariataringaiis first
thus allgydifgrhe,Bodow RistERSICoREWHLIR IrirghRASHIPRBLANEE prevents the

particularities of the invention are indicated in the accompanying claims.
hollow piston returning to its first position and thus incréases the pressure
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applied to the annular ring beyond a predetermined threshold, being
15 sheared, releasing the annular ring and thus allowing the hollow piston to
return to its first position.

Other particularities of the invention are indicated in the accompanying
claims.

20
Other details of the invention will emerge from the description given below,
non-limitingly, of an embodiment of the downhole tool provided with an

activation device according to the invention.

25  Figures 1 and 2 depict a view in axial section of the same underreaming tool
provided with an activation device according to the invention.

Figure 3 depicts a view in axial section of an activation device according to
the invention, in which the tool is functioning in dormant mode.

30
Figure 4 depicts a view in axial section of the activation device according to

figure 3, in which the tool is in activated mode.



20 Other details of the invention will emerge from the description given

below, non-limitingly, of an embodiment of the downhole tool provided with

an activation device according to the invention. 25 Figures 1 and 2 depict a
view in axial section of the same underreaming tool provided with an
activativguiefcdepieisraingrigiidinsentrsisregtive Siewmttbe edivaiioadavice

sectionpkaataatiMaliRmReyisgascording to the invention, in which the tool is
functioning in dormant mode. 30 Figure 4 depicts a view in axial section of

the activation device according to figure 3, in which the tool is in activated
mode. FighguselSpitepiatgienpiar tial nalehgpears ot thivelsieiviointfiguaest®ation
degice illustrated in figures 3 and 4. Figure 6 depicts a view to an enlarged
scale of the detail A in figure 2. 5 In the various drawings the identical or
similar leldhtengyipeardranizgf ethefigleiiicgs . orneiréic §iRvANS fRpaedhe Haine
2 relatggsipar&xample of a downhole tool 10 according to the invention on
which an activation device can be arranged. Provision has been made here,
by way of example, for the tool to be a underreaming and stabilisation tool to

be useliie dderihiole oft fipuiss haweverdatanyoeol eingpi divangppistaie tool
that must he acti d only when_the tool is.in position in the borehale an
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which iS Tmmobilise uring escent. igures
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and a seRRNLSRFHGNINETaabiitRIR H RsIROSY L dars AN HBIEGMBIBY 21iNcould
which the drilling mud circulates. , _
however be any tool using a driving piston that must be activated only when
the tool is in position in the borehole and which is immobilised during

15 descent.

The tool illustrated in figures 1 and 2 comprises a tubular body 1 to be
mounted between a first section of a string and a second section thereof.
This tubular body 1 has an axial cavity 2 in which the drilling mud circulates.
20 At the periphery the tubular body 1 comprises housings 3 with an opening to

the outside.

In the example illustrated, a knife element 4 is housed in each housing 3
and comprises two cutting arms 5 and 6 articulated on each other and on a
25  transmission means in the form of a slide 7. In the position illustrated the
arms 5 and 6 are retracted into their housing and the tool is in dormant

mode.

In the example illustrated, a drive means designed in the form of a hollow
30 piston 8 is arranged inside the tubular body 1, allowing circulation of the
mud without hindrance inside the tubular body. The hollow piston 8 is

connected to the slide 7.



20 At the periphery the tubular body 1 comprises housings 3 with an opening
to the outside. In the example illustrated, a knife element 4 is housed in each
housing 3 and comprises two cutting arms 5 and 6 articulated on each other
and on a 25 transmission means in the form of a slide 7. In the position
illustratdgl helapmE@miidusasrd rétitded Nt thinacnYmMEAhacPeMuBIEs ih an
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form of a hollow 30 piston 8 is arranged inside the tubular body 1, allowing
circulatldn BrEABtACRitRE YRR HuithdRre i espiiar Boesd B Mo fblling
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end, abuts on an element integral with the tubular body 1 and acts in the
opposite direction to the aforementioned pressure of the hydraulic fluid
passingshdepgietht ax@recamty 2h A depicipld isntbotinaaiaillistizgeeXantiglees
embodimentllustrated.in figures_10.3 tqQ 5. the piston 8 is provided with a
tl%)ularggﬁenésio%isp 'ogrt1ot?1eg d'gv\fr)]rsot\r/éfﬁal svil IE a%)oﬁur:%dJ {/% ic X¥§1nes e umgsgﬂnzghe
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with a trigger element 14 that is therefore integral with the piston 8. In the
exampl@ MFsFHRE #E8s tlig§ePerimion: & RBRYeabYETRdgasnaiemant 14
advantageasishefiesiiglanfograxamplaansidir@n spring sieshpiéhitisexstedd the

i@?”y {08 AMRSHE R LS BIP L AP UNEI 8821 8T 10 MBS RAIHSIRRe, for
example made from spring steel, which extend axially in the downstream

direction, around a part of the tubular extension 13.

A tubular relief sleeve 16 is inserted between the blades 15 of the trigger
20 element 14 and the said tubular extension 13 of the hollow piston 8. This
sleeve is connected to the extension 13 by shear pins 17, only one of which

is shown.

In the example illustrated, in its downstream part 18, the tubular sleeve 16
25  has a greater thickness than in its upstream part 19 and advantageously the

transition between the downstream and upstream parts is effected on a

slope. In the position illustrated in figure 3, when the tubular sleeve 16 is

immobilised on the tubular extension 13, the blades 15 of the trigger

element 14 are in abutment on the thicker downstream part 18 of the sleeve
30 and are therefore kept separated radially outwards.

In this separation position, the free end 20, advantageously thickened, of
the blades 15 comes axially into abutment against a retaining ring 21,
integral with the tubular body 1 of the tool.



A tubular relief sleeve 16 is inserted between the blades 15 of the trigger 20
element 14 and the said tubular extensiongl 3 of the hollow piston 8. This
sleeve is connected to the extension 13 by shear pins 17, only one of which
is shown. In the example illustrated, in its downstream part 18, the tubular
sleeve 16 25 has a greater thickness than in its upstream part 19 and
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is effected on a slope. In the position illustrated in figure 3, when the tubular
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separation positi ree end 20, advantageously thickened, of the
blades 15 comes axially into abutment against a retaining ring 21, integral

with the fukyilabRAdiekRT Bsdank Sublitgn BIR10GLBRS destensiedided with a

dormant mode, even if the hydraulic pressure of the mud exerted on the
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caused to close off the passage of the mud in the axial cavity, the abrupt
increadBSrPPRSEQRNERERSHEPIRR bifRaste/ e 6'R8% th herfatigpean then
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downstream between the bl gpes 15 of the,triggger .element.and the 15 tubular
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4, the lateral openings 24 make it possible to re-establish the circulation of

mud in the axial cavity.

As is clear from figure 4, the blades 15 have, by elastic return, arrived in
20  radial abutment against the thin part 19 of the tubular relief sleeve 16. It
would also be possible to make provision for this flexing of the blades 15 to
result in an elastic deformation under a thrust in the radial direction of the
slanting end of the retaining ring 21. The blades 15 have thus passed into a
retracted position in which they are no longer in axial abutment against the
25  retaining ring 21. Under the action of the hollow piston 8 subjected to a
hydraulic pressure that pushes it upstream, the blades 15 of the trigger
element 14 in the retracted position can pass inside the said ring 21. The
hollow piston 8 is now released and the tool is activated. In the present
case the piston can control a deployment of the cutting arms 5 and 6 in
30 order to proceed for example with an underreaming of the borehole.

As is clear from figure 6, and as already indicated previously, the tool has
an annular dead-end chamber 10 that extends between on the one hand

the tubular body 1 and on the other hand the hollow piston 8 and its tubular



4, the lateral openings 24 make it possible to re-establish the circulation of
mud in the axial cavity. As is clear from figyye 4, the blades 15 have, by
elastic return, arrived in 20 radial abutment against the thin part 19 of the

tubular relief sleeve 16. It would also be possible to make provision for this
flexing @ftesipmdeshraush rebighithardalérgicdeioassan Utrispdageust of the
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have thus passed into a retracted position in which they are no longer in
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piston theubirdieddaya 1 hydreadicsplssiemstivacmigzapih @istream, the
blades 15 of the trigger element 14 in the retracted position can pass inside

the said ring 21. The hollow piston 8 is now released and the toolis
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underreaming of the borehole. As is clear from figure 6, and as already
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shear pin 27. 5 A communication for fluid, in the form of orifices 25, enables
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The sutiaserdd upbidratpistessButblihsubjkiatpehiaitheheapistimesan beessuneed

of the drillin ssin throu h the tool. The llow piston 8, rele b
L ot BT REBRORARIR I RUCSolE 12 ISR R e EHRRRRcn
positiothe pressure of the drilling mud that has passed through the body of the

tool.

Each movement of the drive piston 8 causes a phenomenon of suction (an
20 increase in the volume of the chamber 10 when the piston is in the high
position) and rejection (a reduction in the volume 10 when the piston is in
the lowered position) of the drilling mud through the orifices 25 into and
respectively out of the dead-end chamber 10. These movements of mud,
associated with the effects of settling of solid particles from the mud and/or
25  centrifugal effects of the solid particles in the mud, may cause excessive
fouling of the volume of the chamber 10. In addition, the percentage of the
volume of stagnant mud, which is not renewed, may present a cementation
phenomenon. The packing of the volume of the chamber 10 may thus
prevent complete travel of the movement of the drive piston, by impeding
30 the complete withdrawal of the cutting arms 5 and 6.

In this configuration, the cutting arms partially exposed outside the principal
tubular body 1 form an obstacle to the rising of the tool, when passing a

restriction in the diameter of the well. The reaction on the cutting arms due



depicted in figure 6, which corresponds to the immobilisation position of the
non-released piston, and a position where, the annular chamber 10 has a
volume greater than that of the first position, the piston being pushed
upwards under the pressure of the drilling mud. The piston can be returned

15 towirdbety fieiopdencerrbyngdoaitbleckpeny 1Reinasiseins infthacirmpstsr of
in the presiiee phiam Ao et hrsdrasser Eioaehibieabasudl ibke to

tool. Each movement of the drive piston 8 causes a phenomenaon of suction

(an 20fcFENELIRRe VOB 6T LA RIIGCL S\ AREIP ARt 'R RRtiRles in
high ptsitioeadisgaegeofioheaheacibzionOrgtrerbsme 3@ sshen dnetpistinyiLe.
in th iti the dyilli h h th ifi 25 :
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associdteesiald  tile EacR00Ok dgirinst 261ief phisiclag #6m tHeeniing.anel/enger
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fouling of the volume of the chamber 10. In addition, the percentage of the
volumeP BT SStdGn Qht i PATREREM TR MHaE D d8E Rt 3'0MMNeh CRIBRIEte

phenomeiemehh@ipiekinty®bibevelntheonktrichiyrthercbhplae thithdrawal of
prevent complete travel of the movement of the drive piston, by impeding 30
tr@ cor&]ﬁgt%ﬂﬁﬁhac@\sﬁal of the cutting arms 5 and 6. In this configuration, the
cutting arms partially exposed outside the principal tubular body 1 form an

obstaclg e, HisJ&3ne iRsikash MRSSLRASSNELAHIIRRTICHNR b HSHBMSIRI N

the well. The reaction on the cutting arms due 11 to the traction force of the
tool bIRKER HFieerdsatioh Map LLiamBErGNEE Milk araiNsmecease or gel.
meansTiHithprslides thandeaidthigomabrétonn toramtp téheodtpe fhietsm.sphees and
increase, in.the effect of,compacting of the particles in,.the dead space of the
hamb PR e e RRRGKIR S, o1 RETIRE T IRC T cRAvEgBEus
the ringoBegueety bejiritieaanedeatatesteind chamber 10 with such a material,

this chamber being able to be considered as a dead space.

Moreover, it can be seen that the longitudinal movements of the mechanism
20  cause variations in volume at various places on the tool, as is the case for
example in the annular chamber 10. These variations in volume cause
effects of suction and discharge of the drilling mud with the aforementioned

known drawbacks.

25 ltis therefore advantageous to size the part so as to obtain a dead space as
large as possible in comparison with the variation in volume caused by the
mechanical movements, in order to limit the effects of compacting of the

mud.

30 It must be understood that the present invention is in no way limited to the
embodiment described above and that many modifications can be made

thereto without departing from the scope of the accompanying claims.



threshold, a shearing of the pins 27 of this ring 26. The ring, no longer being
integral with the principal tubular body 1, mgay, under the effect of the
pressure of the compacting, move downwards, then allowing complete
movement of the drive piston and consequently the complete withdrawal of

10 the Bugitey axarspiedvestiirbuskpviReVRidhecistoe Angbisidrlimgexiension
clearangashatuiesst Ba'ss b iaedeadvalupsas of the SMFRARISE Withedsure
given grease or gel. This prevents the drilling mud from coming to occupy
these PERACLHMW RIS ering with the functioning of the tool. It may be
advantageous consequently to fill the annular dead-end chamber 10 with
such a material, this chamber being able to be considered as a dead space.
Moreover, it can be seen that the longitudinal movements of the mechanism
20 cause variations in volume at various places on the tool, as is the case for
example in the annular chamber 10. These variations in volume cause

effects of suction and discharge of the drilling mud with the aforementioned
known drawbacks. 25 It is therefore advantageous to size the part so as to
obtain a dead space as large as possible in comparison with the variation in
volume caused by the mechanical movements, in order to limit the effects of
compacting of the mud. 30 It must be understood that the present invention

is in no way limited to the embodiment described above and that many
modifications can be made thereto without departing from the scope of the
accompanying claims. 12 It is for example possible to provide for the piston
and its tubular extension to be arranged so as to undergo, on the part of the
drilling mud, a pressure directed downwards. 5



13 CLAIMS 1. Downhole tool comprising 5 - a tubular body (1) provided with
an axial cavity (2), - a hollow piston (8) capable of sliding in the said axial
cavity and subjected to variable differential hydraulic pressures, and 10 - a
device for activating the hollow piston, characterised in that the activation
device comprises 15 - a trigger element (14) integral with the hollow piston
(8), which is movable from a position qfjmedilisation of the hollow piston,
in which the trigger element is held in abutment, counter to the said
differential pressures, against a support on the tubular body, towards a
retracted Dasitidolstadiicbrivéstrigger element (14) is not in abutment against
the said support and 20 releases the hollow piston, - a tubular relief sleeve
(16) for the trigger element (14) which, in the said position of immobilisation
of the sa@dubigige petbhienpreyiceantiticzntaxiaecadiio@piston (8) by at least
one shear pin (17) and prevents movement of 25 the trigger element from its
position of immobilisation of the hollow piston to its retracted position, and - a
means (23)°8PYE RO FaRFRIOPHITEIgUM IR RS REGecA Y AR sukiected
the blotkedripbsitidifie canise $pdriagionpnystards; aneissure on the tubular 30
sleeve (16), above a predetermined threshold where shearing of the said at
least one shear pin (17) takes place, and a sliding of the tubular relief sleeve
(16) intoladRylisademsiivatingl ib&inglavopigieant of the trigger element (14)
from its position of immobilisation of the hollow piston (8) to its retracted

position, L _— , ,
characterised in that the activation device comprises

15 - atrigger element (14) integral with the hollow piston (8), which is movable
from a position of immobilisation of the hollow piston, in which the trigger
element is held in abutment, counter to the said differential pressures,
against a support on the tubular body, towards a retracted position in which
the trigger element (14) is not in abutment against the said support and

20  releases the hollow piston,

- a tubular relief sleeve (16) for the trigger element (14) which, in the said
position of immobilisation of the said trigger element, is connected to the
hollow piston (8) by at least one shear pin (17) and prevents movement of

25  the trigger element from its position of immobilisation of the hollow piston to
its retracted position, and

- a means (23) of temporary closure of the tubular relief sleeve (16) which,
in the blocked position, causes a rise in hydraulic pressure on the tubular
30 sleeve (16), above a predetermined threshold where shearing of the said at
least one shear pin (17) takes place, and a sliding of the tubular relief
sleeve (16) into a release position allowing movement of the trigger element
(14) from its position of immobilisation of the hollow piston (8) to its retracted

position.



14 2. Tool according to claim 1, characterised in that the tubular relief sleeve
(16) is inserted between the trigger elemepy (14) integral with the hollow
piston (8) and an extension (13) of the hollow piston, so as to be able to 5
slide between them after shearing of the said at least one shear pin (17). 3.
Tool according to claim 2, characterised in that the tubular sleeve (16)

comprisesta & siceariddlodifiA wakhayieradashiticknee s il a8e?beve
part (19{ with a wall having a second thickness less than the first and in 10

that, in(it&)psIBEAEAREIIGHSHENEEATE RGBENbictOh, FHRIALYEP dfasnBAow
(14) is pisthuti@ieandadiabyxtendioa sai) tifsthaatiaian (fisoof e sshbislare able to
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as the aforesaid support, the tubular body comprises a retaining ring (21)

projectig TadiadydwRgiso BIsiingdenirhessrishanahaayiy apdis habJs i)
position of immobilisation of the hollow piston (8), the trigger element (14) is

in abutROSMRSEEIR M5 iAtk (H) Y Angelpvivge sk Ends s g # recond
driven pyrthe lollow 2@vpistevijeassatinsidaithasaidebagiian) e Tiealand in

dj f claims 3 ised n that the tri I
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(18) of (h® tishinarkieeest(18)imlthenptixtisaidffirsimisdlilisatiofl 85 of the tubular
trigger glement{dHnand IBRhERIDINARPUIMEH adialeqn Hirafpidn SeeL8sid

wall part (19) when the tri%;ger element (14) is in the retracted position. 6.
Tool a&&5NIAY'® @& Bcharacterised in that the blades (15) of the 30 said
ring are made from spring steel. 7. Tool according to one of claims 5 and 6,
characierizedin tiahihe about, MenUPnad REde () eue hbiskaRes ss
end (20 that projects radially

the tubular body comprises a retaining ring (21) projecting radially towards
the inside of the said axial cavity and in that, in its position of immobilisation
of the hollow piston (8), the trigger element (14) is in abutment axially
against the said ring and, in its retracted position, it is driven by the hollow

20  piston released inside the said ring (21).

5. Tool according to one of claims 3 and 4, characterised in that the trigger
element (14) is formed by a ring of blades (15) that extend axially around
the first part (18) of the tubular sleeve (16) in the position of immobilisation

25  of the trigger element (14) and that come into abutment radially on the said
second wall part (19) when the trigger element (14) is in the retracted
position.

6. Tool according to claim 5, characterised in that the blades (15) of the
30 said ring are made from spring steel.

7. Tool according to one of claims 5 and 6, characterised in that the above
mentioned blades (15) have a thickened free end (20) that projects radially

towards the outside and which, in the position of immobilisation of the



towards the outside and which, in the position of immobilisation of the 15
trigger element (14), are in axial abutment against the said retaining ring

(21). 8. Tool according to any one of claims 1 to 7, characterised in that the 5
temporary closure means (23) is a ball launched in the said axial cavity (2),
and in thageneiementr (tikfale dveaki®) Fomipast agedsit (E paid reteinitg ring
this baklga, d lateral openings (24) for re-establishing a circulation of hydraulic
fluid When the tubular sleeve (16) is in its release position. 10 9. Tool
according to any one of claims 1 to 8, characterised in that it is an
underr@anibsgravidedingtiokaife efementta(dhsfdrnoed, byhaudtitgissosn(3h&i) the

|
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tool. 15an@ lrrmﬂtatb@dﬂmn@td&ﬂafmlge\@léTébmmédﬂeﬁtﬁaﬁQﬁh@é’)cfﬂhmﬁ%‘éng
a returRisPHAY G thabAGtSRBHRGHQUAY RISIGR-CLABIRKIRG 1o refkipidtith of

the direction of its immobilisation position, in which the said cutting arms are
in the RYFLRYAR HELiNERNIBe by I%%%Yﬁdﬂr@ { B dmreleassRPsHeRsed in
that the return spring (12) is arranged around a tubular extension (13) of the
hollow pis i roni 2 Tool one qf cla

L T O AR na TR brg ok il B8 PR AR R AN AT Iha R

the hollswWesistameBperedicbvigl knievalersents modoanedramwrm@rme(@: 6)
claims Z.{g A2eeheriasierisrahar had ihalse BR ReMfisRSon (8) is a drive means

allowing an extension of the cutting arms out of the tubular body (1) of the

tool.

15
10. Tool according to claim 9, characterised in that it also comprises a
return spring (12) that acts on the hollow piston (8) in order to return it in the
direction of its immobilisation position, in which the said cutting arms are in
the retracted position.

20

11. Tool according to claim 10, characterised in that the return spring (12)
is arranged around a tubular extension (13) of the hollow piston so as to

bear on it.

25 12. Tool according to any one of claims 1 to 11, characterised in that the
said variable hydraulic pressures acting on the hollow piston (8) are directed
upwards.

13. Tool according to any one of claims 1 to 12, characterised in that it also
30  comprises

- a dead end chamber (10) that extends annularly between the said tubular

body (1) and the said hollow piston (8) and/or a tubular extension (13)



- a dead end chamber (10) that extends annularly between the said tubular
body (1) and the said hollow piston (8) angfor a tubular extension (13) 16
thereof where drilling mud passes, a surface (11) of the hollow piston axially
delimiting this dead-end chamber, on a first side, - an annular ring (26) that

axially Wetigatovrereldatinnoned pasras(E0udace 6 teebiie Siekovppisisteayally

the aboyarmgrinneddisat sidesransbahich istikgrpgsted to the tubular body
by at least one shear pin (27), - communication for a fluid (25) between the

inside of the hollow piston (8) and/or its tubular extension (13) and the

dead -endrchamitier {19 ) 2betisaichxidlp wdictd the efethe dvalleivapition(bejngn a
sub he riable differential h li regsjure th id
ling e G (1R hotBRy B Lo (e eoed By RO T s

e|ememmmayt%tﬁgr@bm@rd¢mmajém@@na sirep eHti@ in which the

dead-end 15 chamber (10) has a first volume and a second position in which

the dead- end chamber has a second volume %Teater than the first, as well as

- returri FRYBAIEESI08 101 folfithiZ: REMEEhHIR W TR theferlion paian (6

it to its éhiatcpdsétimmuﬂbe saishaidedsBpaeshieapud(2ry vienben olgiaple said
20 prev. s th Il ret in rst LROs! tlon nd thus increas.
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being aﬁawdladwamngqneeaawwaphﬁ@w dritingusugdiowing the hollow
piston to return to its first position. 25 14. Tool according to claim 13,
characterised in that it has clearances between parts and dead spaces and

in that thi&6e RQEAPARIS LR dEBRSHRA Qs TRIERRTIRR RitHg GRIdJEdeyetlemBent

Tool ac(wydmgrt@ chpabld4f cidiegtostisasbndlins thesiforementicneck d6ad-end
d!f g d_ec ?‘F(; (%O& 3 ?rgte oy gcgnlé] éhseetcoo%ld position in which the dead-

end chamber has a second volume greater than the first, as well as

- return means (4, 5, 6, 7, 12) that act on the hollow piston in order to return
it to its first position, the said at least one shear pin (27), when an obstacle
20  prevents the hollow piston returning to its first position and thus increases
the pressure applied to the annular ring beyond a predetermined threshold,
being sheared, releasing the annular ring (26) and thus allowing the hollow

piston to return to its first position.

25 14. Tool according to claim 13, characterised in that it has clearances
between parts and dead spaces and in that these clearances and dead
spaces are filled with a grease or gel.

15. Tool according to claim 14, characterised in that the aforementioned
30 dead-end chamber (10) is a dead space in the tool.



