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(57) Abrégée/Abstract:

An expandable eccentric reamer for placement in a drill string up-hole of a conventional drill bit. The reamer blade Is actuated by
drilling fluid pressure to radially extend to a drill out diameter greater than a pass-through diameter. The reamer body Is shaped to
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(57) Abrege(suite)/Abstract(continued):

have an eccentric outer surface configuration to accommodate the reamer blade therein. The reamer blade acts as a piston arm In
response to drilling fluid pressure and moves along a shaft anchored in a hump region that forms an eccentricity in the outer
surface configuration of the body. The reamer blade has an outer edge configuration that positions the cutters hereon to prevent
them from engaging a casing of a well borehole upon deployment.
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ABSTRACT OF THE DISCLOSURE

An expandable eccentricreamer for plaﬁ:ement in a drill string up-hole of a conventional drill bit.
- The reamer blade is actuated by d\ril.lihg* fluid pressure to radially extend to-a drill out diameter

greater than a pass-{ﬁ-iro'ugh. diameter. The ?émner body is shépéd to have,axi éccentric outer surface
conﬁgluatiqn to accommodate the reamer blade .there’in. | Thc reamer blade acts as a piston arm in
response fo drilling fluid pressure; and ﬁ;ov?es along a shaft anchored in a hump region that forms an
eccentricity in the outer sufface conﬁguratioﬁ of the body. The reamer blade has an outer edge

configuration that positions the cutters thereon to prevent them from engaging a casing of a well

borehole upon deployment.
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BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention genérall_y r:elates to downhole tools useful for drilling oil, gas and water
wells. More specifically, the ‘pres_cnt invéntion rélates to a downhole drilling tool used to pass

through a smaller hole and drill a larger zholie..'

2.  Description pf the Prior Art |

Various methods have been de'vised for passing a drilling assembly through an existing cased
borehole and permitting the drilling assembly to drill a new bbrehole that 1s of a larger diameter than
the inside diameter of the existing uppei" cased borehole. One such method uses an under-reamer,
which is collapsed to pass through the sniall_er diameter existing, cased borehole and then expanded
to ream the new, larger diameter boreholé- for the installation of larger diameter casing. Another
method is the use of a winged reamer disposed above a Co;iventional bit.

Under-reamers us'ually have hingéd arms with attache(i cutters. The tool typically has pbckét
recesses formed in the body where the arms are retracted wheﬁ the tool 1s in a closed state. Most of
the prior art under-reamers u’;i'lize swmg out cutter érms thzit are pivoted at an end opposite the
cutting end of the reamer and are actuated by-mechanical' or hydraulic forces acting on 'the arms to
extend or retract them. Some ex:ampies of the,se. types of-under-reamers are shown in U.S. Pat. Nos.
3,224,507, 3,425,500; and 4,05-5,2-26.

An example of a hydraulically expandable, cbncentﬁc reaming tool is the RHINO reamer of
Smith International, Inc. The tool includes th:ee cutter blocks ihat are equaily spaced around the tool
circumference and -cafrying PDC_cutting- elements. The cutter fblocj:ks are extended from a collapsed
position by hydraulic actuation. The CUﬁe'r blocks include a stabilizer gauge pad and a formation
cutting Structllrc. A lock-up system restﬁ*cts .ﬂuid from actuating the cutter blocks dtiring shoe track

driil out.
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Another example of a hydraul'ical.ly -eXpandablt:, concentric reaming tool is the

REAMASTER reamer of Smith Intemati',onal, Inc. This tobl: is illustrated in U.S. Patent Nos.
4,431,065, which describes it as I;avi.ng a tubular body for cofnnection to a drill string and a cutting
éﬁﬁ récei\}ed wit'hin'a recess m the tubzﬁla:. body. .The cu_ttihg arm 18 movéd between a retracted
position approximatel.y aligned wi-th the;aXi;of the tubular body and a deployed position extending
laterally outwardly of the body by 2.1. hydraulic plunger'that actuates the cutting arms from a fully
 retracted to a fully deployed position. .
. An example of a mechanically actuated e_xpandable drill b'_;t that does not use pivoting cutter
arms to ream a borehole is shown in U.S. Pat. No. 3,365,010. Blades with cutters ride in opposed,
axially oriented channels angled w1th respect to the axis of the tool. When the blades impact the
bottom of the borehole, shear pinsretaining jthe blades are broken allowing the blades to move up the
channels thereby expahding out against the borehole wall for subsequent borehole enlargement. A
large pin for each blade retains the expahded" bladeé in a desired position to control the gage of the
borehole. When the expandable drill bit is tripped out of the borehole, the blades fall down the
angled tracks through ﬁ-ictional and graﬁitétional forces. .

The under-reamer shown in U.S. Pat. No. 3,43‘3,3 13 has a tubular body with a sleeve
movably positioned therein and adapted to move responsive to the pressure of drilling fluid.
Movement .of the sleevé deploys the ‘cutter.sl td their cutting position. The sleeve is moved in the
opposite direction thh a wireline tool-to retfact the cutters from their cutting position and also stop
the flow of drilling fluid to allow retraction of the cutters.

An' expandable under-reaxner is disclosed in U.S. Pat. No. 6,378,632 having an under-reamer
body forming at least a pair of opposeddoy?nwardlj and inwardly angled SIOtS. Fluid is circulated

through the under-reamer body. At least a pair of cutter assemblies housed within the under-reamer




C‘A 02482122 2004-09-20

. body is adapted to engage in the opposed angled slots formed by the under-reamer body. Each cutter

assembly consists of a cutter support body having a track at a first end, a piston at a second end, and
cutters formed in between the ends. The piston is slides within a sleeve formed in the under-reamer

bédy- andextending .pafallel with thé ahgled slbt_s formed in the under-reamer body. The sleeve'i_'s in

fluid communication with a control port formed in the under-reamer body. Fluid under pressure,

when admitted to the piston sleeve below thé. piston,- -drives the cutter assembly upwardly and
outwardly along the angl_ed slbts to cominericé an undef-reami~ng operation. A spring means in the
under-reamer body retracts the icuttér. assemblies when ﬂuid 1s shut off at the control port.
The hydraulically operated undersream¢ opens a borehole below a restriction that is larger than the
restriction itself. The under-reamer haé- a: cutter system with a pair of cutters that engage the
formation by traversing upward and ‘outwéﬂ along é track that is angled with réspect to an axis of
the under-reamer body. The cutters are forced to .the extendéd pdsition by a piston built into each
cutter support. Pressure acting on thei)iston comes from the pressure diffefential between the
annulus and the drill string during cifculatién of the drilling fluid.

A related type of todl ,a#ai-lablé ﬁoni Halliburton Security DBS 1s the Near Bit Reamer. The

tool is designed to open the borehole to a larger diameter than the pilot bit. Once the tool is below the

casing shoe, the reamer blades are hydrza.ulically, actu‘ated. The Néar' Bit Reamer 1s adapted for use
just above the drill bit or above a rotéry steerabl\e system. Also available from Halliburton Security
DBS is the XL2 Series under-reamer;'.ﬂais t:tool.can. be provided as an expandable stabilizer and 1s
run in conjunction with an under-reameli‘ fbr better stability. The arms are opened hydraulically and
closed mechanically by a -remmspﬁﬁg. '

Another tool described as an eccentric adjustable diameter blade stabilizer is shown 1n U.S.

Patent No. 6,227,312. The eccentﬁc Stabilizér 1S adapted for mounting on a bi-center bit having an

.
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. eccentric reamer section and a pilot bit;.'A_.pai‘r of adjustable stabilizer blades is recessed within

openings in a housing. The 'blades are radially_ extended by a camming action produced upon axial
movgment. An extender piston causes the 'blades, to radiallyextend an_d‘a return spring causes the
blades to retract.

Bi-center bits have been used as' an alternative to under-reamers as a downhole drilling tool.
The bi-center bit is a combination reamer and pilot bit. The reamer section is disposed up-hole of the
pilot bit. The pilot bit drills a pilot 'b'orehole and the ecccntric reamer section follows the pilot bit

reaming the pilot borehole to the de:sired-:diameter for the new bor.ehole.- A desirable aspect to the bi-

~center bit is its ability to paés through a small hole and then drill a hole of a largcr diameter. The drill

out diameter of a bi-center bit is limited by the pass-through diameter and the maximum tool

diameter. The maximum drill out diameter is related to these parameters by the equation Dy out =

Z*Dpass.mmugh — Dpax 1001 1t would be de:sirable-to have a do;wnh’ol-;—i tbol’capable of drilling to a -

diameter significantly larger than the pass-through diameter.
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" SUMMARY OF THE INVENTION

The present invention provides a downhole tool to be disposed 1n a drill string up-hole of a

conventional drill bit. In one embodiment, th_edownholé -t’obl provides a drilling tool for drill out

diarneter for thé .b'(-}rehole that :is signiiﬁo”antly larger than‘:‘a pass-through diameter. 'In.;'aﬁother
embodiment, the downhole tool provides a stabilizer tool.

An elongated body deﬁning a longitudinal axis has first and second ends for attachment to a

drill string. An internal space of the body 1S 'supplied with a drill_ing fluid under pressure. A reamer

blade having a plurality of cutter elements 1s houSed. within the elongated body and actuated by the
pressure of the drilling fluid to radially extend for deployinent td a drill out diameter .larger‘ than a
pass-through diameter. The reamer blade fhas 4 cu.r\'_fed outer edge' configuration that positions the
cutters thereon to prevent them'jfrom ;en.gagin_ga casing of a well borehole upon deployment. The
body has an eccentrically shaped outer -surface COnﬁguraﬁOn to house the reamer blade. The
downhole tool can be characterized as an “‘expandable eccentric reamer” and is distinguishable from
“concentric” reamers, which have a body with a tubular shaped outer surface configuration.

In a method of dnlling a well borehole, a drill .bit' is affixed to a drill string and an expandable
eccentric reamer is provided in the drill string up-hole from the drill bit. The drill bit can be a bi-
center bit having reamer blades. If so, an area of eccentricity on the eccentric reamer is aligned with
the reamer blades bf the bi-center bit. A second expanded eccentric reamer can be provided in the
drill string up-hole from the first eccentric reamer. The first epcentri‘c reamer deploys its cutters to a
first drill out di'ame‘ter and the second eccentric reamer deploys its cutters to a second drill out
diameter. The first and second drill out diatnetérs may be the same or different wherein the second

drill out diameter is larger than the fﬁfst drill out diameter. An area of eccentricity on the first
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- expandable eccentric reamer is evenly spaced radially from an area of eccentricity on the second

expandable eccentric reamer.
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BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 1s a cutaway illustration 'of the expandable eccentric reamer with the blade in the
- retracted position;
Fig. 2 is a cutaway illustration of the éxPandable eccentric reamer with the blade in the
‘extended position;

Figs. 3A and 3B illustra,te,'the manner in which damage to a casing is avoided in the event of
premature deployment of the blade in the_ ¢xtended position; .

Fig. 4 shows a‘_cross-.sectio:l- View :of an altérhate erhbodimént wherein the blade is angled
with respect to the Iongitudin.al. aXis of fthé tool body;

Fig. 5 shows an eccentric stabilizer coupled to a bifcienter bit;

Fig. 6 shows a cross_esec_tioﬁ -viéw of the eccentric stabilizer in Fig. 5;

Fig. 7 shows a side view of a stac-ked .arrangement._qf downhole tools;

Fig. 8 shows a top view 'of the stacked arrangement of downhole tools shown in Fig. 7; and

Fig. 9 shows a cross-section view of the upper downhole tool of the stacked arrangement

shown in Fig. 7.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

In Figs. 1 and 2, a down-hole tool 10 in accordance with the present invention is shown.
Tool 10 is generally of a type known as a “reamer.” Tool 10 has a body 12 adapted for coupling
along the length of a drill string (not shown) by attachment at the proximal end 14 and the distal
end 16. Ends 14 and 16 preferably have threaded couplings to mate with the threaded ends of
drill pipe. Tool 10 would be placed in the drill string up-hole of conventional drill bit. The
elongated body 12 defines a longitudinal axis and in relation thereto has an eccentric outer surface
configuration due to a hump area 18 between ends 14 and 16. Preferably, the eccentric shape of
body 12 closely matches the shape of conventional bi-center bits and allows the tool 10 to be
aligned with and run behind a conventional bi-center bit. An example of such a bi-center bit is
that shown in U.S. Pat. No. 5,678,644. In use with a bi-center bit, the hump area 18 is aligned
with the reamer blades of the bi-center bit. Tool 10 can also be used with a standard drill bit and
without necessity of alignment of the eccentric shape with the drill bit. Also, the spacing between
the tool 10 and the drill bit may vary. The tool 10 may, for example, be “stacked” directly above
the drill bit by providing suitable mating threaded connections on the drill bit body and the tool
10 body.

Housed within a cavity 20 of body 12 is a piston, which forms a reamer blade 22. The
cavity 20 is in the form of an elongated, radial slot. The length of the slot extends parallel to the
longitudinal axis of tool 10 and the depth of the slot extends radially of the longitudinal axis of
the tool 10. As seen in Fig. 1, blade 22 carries a plurality of cutter elements 24 of conventional
design, for example, polycrystalline diamond compact (“PDC”) cutters. The blade 22 is radially
extended to the position shown in Fig. 2 under the influence of the fluid pressure of drilling fluid

or mud that is pumped into the interior space 26 within body 12. It is in this manner that the

backside surface of

10



- that slides along shaft 28 until the stop limit m'embér_ 32 at the opposite end 34 of shaft 28 is reached
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blade 22 acts as a piston. As seen in Fig. 1, blade 22 travels axially along retention shaft 28 An end

30 of shaft 28 is anchored in the hump area 18 of body 12. _Blade 22 is coupled to shaft 28 by a collar

as shown in Fig. 2. The Iength of travel permitted by shaft 28 and limit stop member 32 determine

the drill out diameter of tool 10.

The blade 22 is extended by exposure to the drilling fluid pressure in the internal space 26. In
order to aésure that blade 22 is maintained in the retractedf position until time of deployment, a
retaining shear pin 36 is provided. Until drii.ling.;ﬂuid pressure builds 'to a sufﬁcient level to break pin
36, blade 22 remains Within body 12.'-Thfe force necessary to break pin 36 can, of course, be varied as
desired. To insure proper deployment and use of bl-ade.'22, the intemal space 26 _mu‘st be sealed from
the external fluid pressure of the.. well bore. Two O-rings 38 and 40 are provided to isolate the
internal space 26 from the external fluid pressure of thc weli bore.

To maintain proper déplo.yment '_Q_'f blade 22, a reseerir 42 ot grease 1s provided within the

body of blade 22. The reservoir is clbsed-dff by cap 44. The cap 1s in direct contact with the drilling

fluid pressure, which pushes down on;cép 44 and forces grease from the reservoir 42 into the region

‘between the O-fings 38 and 40. The grf:ase '_pr-OVides lubrication of the steel surfaces to permit easier

movement of the piston arm. Further, the; lfegibn bé,tween the O-rings 1s pressurized to assist in
maintaining the seal between the internal space -26— and the external space of the well bore.
Retraction of blade 22 can be accomplished by reducing fluid pressure within internal space
26 and pulling the tool 10 into the casmg To this end, the edge 46 of blade 22 has a tapered portion
50. The anglé of the tapered edge provides a cam action that causes the blade to be réfracted.into slot

20.

11
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Referring to Figs. 3A and BB,_ there is illustrated the manner in which damage to a casing is
avoided 1in the event of premamr¢ deploymentng the blade 22 in the extended position. Shown in
these views istheblade_ 22 inthe non-retraétedposition. Each view is from abqv’e and lookingdown =
‘upon ﬁ éross Sebtion of the tool 10. In Flg 3A, Biade 221s showﬁ pfelﬁéuuely dep.loyedwhile.étill ln
the casing. The c;utting element 24\ and.nOn}cuttingelements 48 are shown mounted onblade 22. As
seen, while tﬁe tool is In the c_asing; there is a gap diétance “d” between the radius of curvature of the
pass through diameter and the cutting %element 24. Thus, while the n0n~cutting elements 48 can
contact the casing, the cutting element 24 cannot. When‘the- blade 22 is fully deployed outside the
casing, the radius of curvature_;o_f the larger drill out diameter proxkides for the cutting element 24 and
the non-cutting elements 48 t..o.,t-)e in contéct with the formation. As seen the thickness “t” of the
blade 22 and the 'radius'of cur?ature “r” of the oﬁter e_nd surface of the blade 22 are selected to match
the intended drill out diametef, Because the .casing diémeter 1S small-cr than the intended drill out
diameter, the blade has contact 'poinfs at ifS ,-edgé,s where non-cutting elements 48 are located. The
non-cutting elements 48 contat:t- ‘thé casmg and prevent cutting element 24 from contacting the
casing.

In Fig. 4, an alternative -embodimgant to tool 10 is shown. In this embodiment, tool 100 has a
blade 102 that is angled or éanted with respect to longitudinal axis 104 at an angle “a”. The angle
- “a” is preferably about 10°. Tool 1,00 has a body 106 that 1s adapted for coupling along the length of
é drill string by.attachmcnt at the pto-iixﬁal' eﬁd 1 08 and the distal end -110. Ends 108 and 110
preferably have threaded couplingé to mate with the threaded ends of drill pipe. Tool 100 would be
placed in the drill string up-hole of conventional dnll bit. The ,eldngated body 106 defines the
longitudihal axis 104 and in relation fh_ereto has an eccenu'ib outer surface configuration due to a

hump area 112 b.etween,ends' 108 _and;1-1:0. Preferably, the eccentric shape _of body 106 closely

12
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matches the shape of ‘conventizonal bi-center bits axjd allows the'too'l 100 to be aligned with and run
behind a conventional bi-center bit. ‘
- Blade 1021s housed withina caVIty 1 14 formed in body .l 06. Thé cavity 1 14 is in the formof
- an elongated, radial siot. .The.-l'ength of the slot egteﬁds__ paraﬂel to -fhe -longitudinél axis of tool 100
and the depth of the slot extends radially of the longitudinal axis of the tool 100. As seen in Fig. 4,
blade ' 102 carries a plurality of cutter elemehts 116 of conventional design, for example,
polycrystalline diamond compact ("PDC”) cutters. The bladé 102 is radially extendéd- from cavity
114 as shown in Fig. 4 under the inﬂgen¢e_ of the fluid pressure of drilling fluid or mud that is
pumped into the interior space. behind -Blade 102. It is in this manner that the backside surface of
‘blade 102 acts as a piston. As'seen m Fig. 4, blédc 102travels:axial ly along a pair of retention shafts
118 and 120. Anend 122 of sh.‘aft 118 ié anchored in the hump area 112 of body 106; and an end 124
of shaft 120 i1s anchored in thé hump areé 1 1_2. Blade 102 is cduple_d.to shafts 118 and_lZO by collars
126 and 128 that slide along shatts 11 8 and 120,respecti§ely, until the stop limit members 130 and
132 at the opposite ends of shafts 118 aqd 120 a;'e 'reached.’ The length of travel permitted by shafts
118 and 120 together with limit_.stop m;ﬁlbersl30 and 132 'detenﬁiﬁe the drill out diameter of tool
100. Retraction of blade 102 can be accomplished by reducing fluid pressure within the internal
space of body 106 and_’ pulling the tool 100 into the casing.' To_'- this end, the edge 134 of blade 102 is
tapered. The aﬁgle bf the tapered edge provides a cam action that causes the blade to be retracted into
the slot. . ! .

In a method of drilling."a well bofehole, tool'. 10 or tool 100 can be provided up—hole of adrill
bit. In thé case of a bi-center bit, its reamer blades can producé a lafgc cutting force. The~bléde of the
tool extends from the opposite side and s'e‘:ryes to offset the bi-center réamer blades cutting force. The

opposing forces assist in stabilizing the bi-center reamer and makes for a more accurate well

13
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borehole size. In order to further mcrease hole size and stablhty, In-a method of drllhng, a pau of

tools 10 or 100 can be coupled into the dnll strmg up-hole from a drill bit. When used behmd a bi-

~ center bit a first of the tools 10 or 100 is ah gned with the bl-—center bxt as descnbed The second tool

10 or 100 wﬂl have the eccentnmty of the body extendmg in the opposue direction. The tools 10 or
100 would drﬂl to the same drill out dxameter- and serve to act as a two-bladed\ stabilizer. As an
alternative drilling configuration, mé-si-tacked tool's 10 o.r\ I-QO cquld be sized to drill to a different
diameter. In that situation, the distal tooi n;f:aref'the drill bit would have a smaller drill out diameter
than the proximal tool, whiCh wouldéxli:endto the final dnill Qm diameter. If multiple tools are used,
preferably a standard drill bit rather than a %bi-center bit would be employed. Alsd, 1f multiple tools
are used, the hump area on each would be }vehl’y spaced raciially from one another. That is, if two
tools were used, the hump areas 'oiﬁ them would be spaced apm 180°. If three tools were used, the
hump are'as‘on them would be spaced aiaart 60°.

In Fig. 5, there 1s 1llustrated an eccentnc stab1hzer 200 coupled to a bi-center bit 202. As
shown, a stabilizer pad 204, which. 1S a nonf—qu_tting' surface, 1s shown in the extended position. Pad
204 may be a smooth surface comprising carbide bloéks with hard-facing to permit it to slide along

the formation wall. The body 206 of stabjlliz?r 200 has an eccentric .outer' configuration provided by a

hump area 208. The proximal end '2.10 1S adégpted to be connected t o a drill string. The bi-center bit is

coupled to the distal end 212. Fig. 6 shoivsa .'c_rst-section of %stabilizef 200. As seen, the stabilizer
200 is similar to tool 100 of Fig. 4. However, rather th’én ha#ing cuttin_g elemerits, blade 206 has pad
204, - '

Fig. 7 shqws a stacked an*aﬂg@ment éf dow1hole tools 300 and 400. Tool 300 is in
accordance with either tool 10-‘(Figs. l-fané 2) 'or too'l 100 (Fig. 4). Tooi 400, however, 1s of a

different configuration. The body of tool 400 has an eccentricf-shaped outer surface configuration.

14
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But, the blade 402 with cutting elements 404 extends from the.-hump area 406 of body 408. When
two “eccentric” tools are stacked, _th-e humps must be aligned in -order for the assembly to be able to
trip into the hole. Fig. 8 1s a top view of t‘he,s'ta:cked arrahgemen't of tools 300 apd 400 with the ~
blades of the t<\>'ol.s in the exteﬁdéd position f_of 'drillmg. - o .

Fig. 9 shows tool 400 in cros'sf-.-section.' Tool 4.00- has a s—imilar internal mechanical
construction to tool 100. Tool 400 has blgde 402 angled or cantéd'urith respect to the longitudinal
axis of the tool body. The body 408 :s adaéted for coupli‘ng along the length of a drill -string by
attachment at the proximal énd 410. The distal end 412 is configured for coupling to tool 300 either
directly or indirectly through\a short seéfidn of drill pipe. Blade 402 is moved by hydraulic pressure
to extend from hump area 406 of body 408. The beveled surface 414 engages the casing to urge
blade 402 into the retracted: position ;«‘:Jh"_e.n the_ tool is'bei'jng retrieved. Shafts 416 and 418 are
anchored at one énd within body 408. Blade 402 'slide's. along shafts 416 and 418 as it is being
extended and retracted. | o

A stacked arrangement of tools can pomprise a combination of a stabilizer in accordance with
tool 200 and a reamer tool in .ac\c‘:ord‘ance W1th tool 10. Thus, a method of drilling a wellbore may be
implemented using a combinétioni of -a\sgtébilize:, a reamer tool, aﬁd..a dnil bit. It is to be understood
that, as in the stacked combination shown in Fig. 7, when ﬁwo “eccentric” tools are stacked, the
humps must be aligned in order fof the #ssémbly to be ablé fo‘ trip into the hole. Thus, the stabilizer
and the reamer tool will neceséarily have opposing ecCentric shaped bodies.

The foregoing disclosure an'c_l-‘d§scﬁption of the _invgmtio.n is 1llustrative and explanatory
thereof, and it will appreciated by - those skilled in the art, thét various modifications and may be
made in the illustrated embodixnents;- Wﬁile' the present 'invention has been described in connection

with presently preferred embodiments, ltIS to be_uhderstot:)d that the illustrated embodiments are not
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intended to be limiting of the .inVentid'n-to-'th.os‘e.embod‘iments. Rather, the scope of the invention
contemplates all altematives,'mddiﬁca'tions, and equiValer_l_ts that are included within the scope of the

appended claims.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE PROPERTY OR
PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A downhole tool comprising: an elongated body with first and second ends for attachment
to a drill string, the body defining an eccentric outer surface configuration between its ends;

a blade housed within the elongated body and actuated under fluid pressure for
deployment to a drill out diameter larger than a pass-through diameter;

a shaft mounted within the elongated body perpendicular to the longitudinal axis of the
body,

and a collar coupling the blade to the shaft for radially extended movement along the shaft

upon actuation.

2. The downhole tool of claim 1, wherein the blade carries a cutting element to drill a

formation.

3. The downhole tool of claim 1, wherein the blade carries a stabilizer pad.

4. The downhole tool of claim 1, wherein the elongated body has an elongated, radial slot

disposed opposite an area of outer surface eccentricity and housing the blade.

S. The downhole tool of claim 1, wherein the blade is radially extended upon actuation by

drilling fluid pressure present in an internal space within the elongated body.

6. The downhole tool of claim 1, wherein the blade radially extends from the elongated body

upon actuation.

17



CA 02482122 2006-10-03

7. The downhole tool of claim 1, wherein the elongated body has an elongated, radial slot
disposed opposite an area of outer surface eccentricity comprising a hump region where the blade
is housed, and wherein the tool further comprises:

the shaft housed within the body and anchored at one end within the hump region;

and a stop limit member at the opposite end of the shaft for engagement with the collar.

8. The downhole tool of claim 1, further comprising:

a hump region formed on the body between its ends;

an elongated, radial slot in the body opposite the hump region, the blade being housed
within the slot;

an internal space for pressurized fluid within the body;

the shaft anchored at one end within the hump region and oriented to extend perpendicular
to the longitudinal axis of the body;

a shear pin engaging the blade to retain it in position until actuation by pressurized fluid
in the internal space; and a stop limit member at the opposite end of the shaft for engagement with

the collar.

9. The downhole tool of claim 8, further comprising: a seal between the blade and an interior

wall of the slot.

10. The downhole tool of claim 8, further comprising: a lubrication reservoir formed in the

blade.

11.  The downhole tool of claim 2, wherein the blade has an outer end surface configuration

of a predetermined thickness and radius of curvature to define contact points at the edges of the

outer end surface.
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12.  The downhole tool of claim 11, further comprising a non-cutting element disposed at each

of the contact points at the edges of the outer end surface of the blade and a cutting element

between the edges of the outer end surface.

13.  The downhole tool of claim 1, wherein the blade 1s disposed at an angle with respect to

the longitudinal axis of the body.

14.  The downhole tool of claim 1, wherein the blade has an outer end surface contiguration
of a predetermined thickness and radius of curvature based upon the drill out diameter, the blade

outer end surface defining contact points at the edges having non-cutting elements.

15. A method of drilling a well borehole, comprising the steps of;
affixing a drill bit to drill string, the drill bit being a bi-center bit having reamer blades;
providing a downhole tool in the drill string up-hole from the drill bit, the downhole tool
comprising a blade housed within an eccentrically-shaped body and having a plurality of cutter
elements, the blade being actuated under fluid pressure for deployment of the cutters to a drill out
diameter larger than a pass-through diameter; and aligning an area of eccentricity on the

eccentrically shaped body of the downhole tool with the reamer blades of the bi-center bit.

16.  The method of claim 15, further comprising the step of: providing a second downhole tool
in the drill string up-hole from the first downhole tool, the second downhole tool comprising a
blade housed within an eccentrically-shaped body and having a plurality of cutter elements, the
blade being actuated under fluid pressure for deployment of the cutters to a drill out diameter

larger than a pass-through diameter.

17.  The method of claim 16, wherein the first downhole tool deploys its cutters to a first drill

out diameter and the second downhole tool deploys its cutters to a second drill out diameter.
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18. The method of claim 17, wherein the first drill out diameter is smaller than the second drill

out diameter.

19.  The method of claim 16, wherein the area of eccentricity on the first downhole tool is

evenly spaced radially from an area of eccentricity on the second downhole tool.

20. The method of claim 15, wherein the downhole tool is stacked with the drill bit.

21. A downhole drilling tool comprising:

an elongated body having first and second ends along a longitudinal axis of the body for
attachment to a drill string, the elongated body having an internal space to be supplied with a
drilling fluid under pressure, an area of eccentricity to one side of the longitudinal axis, and a slot
to an opposite side of the longitudinal axis; and

a reamer blade having a plurality of cutter elements, the reamer blade being housed within
the slot of the elongated body and actuated by the pressure of the drilling fluid to radially extend
from the slot for deployment to a drill out diameter larger than a pass-through diameter wherein
the reamer blade has a beveled edge surface configuration adapted to engage a casing surface to

cause retraction of the reamer blade into the slot.

22.  The downhole tool of claim 21, further comprising non-cutting elements disposed at

contact points on an edge of the reamer blade and adjacent the cutters.

23. A method of drilling a well borehole, comprising the steps of: affixing a drill bit to a drill

string, the drill bit being a bi-center bit having reamer blades;

providing a downhole tool in the drill string up-hole from the drill bit, the downhole tool

comprising a blade housed within an eccentrically-shaped body and having a stabilizer pad, the

20



CA 02482122 2006-10-03

blade being actuated under fluid pressure for deployment of the stabilizer to a drill out diameter;
and,
aligning an area of eccentricity on the eccentrically-shaped body of the downhole tool with

the reamer blades of the bi-center bit.

24. A downhole drilling system for attachment to a drill string comprising:

(a) a first tool comprising: an elongated body having an eccentric outer surface
configuration between its ends; a blade housed within the elongated body and actuated under fluid
pressure for deployment to a drill out diameter larger than a pass-through diameter; and

(b) a second tool stacked with the first tool comprising: an elongated body having an
eccentric outer surface configuration between its ends; a blade bowed within the elongated body
an actuated under fluid pressure for deployment to a drill out diameter larger than a pass-ithrough
diameter;

wherein the body of the first tool has a hump area defining the eccentric outer surface
configuration and the blade is housed within the hump area; and wherein the body of the second
tool has a hump area defining the eccentric outer surface configuration and the blade is housed
within the body opposite the hump area, whereby the hump areas of the first and second tools are

aligned and the blades of first and second tools extend in diametrically opposite directions upon

actuation for deployment.
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