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(54) Conical downhole reamer

(57)  The present invention relates to a stabilizer tool
to be used in oil well drilling. This drill string tool is typically
mounted in the lower part of a drill string and is rotated
by adding a rotating force to the drill string from the sur-
face or by actuation of a down hole motor. The rotating
drill bit produces a borehole at a diameter equal to the
drill bitas the drilling proceeds downward. In many cases,
earth formation can be relatively soft or subject or suffers
a geometrical change. This change may take place due
to absorbing moisture from the drilling mud. In such cases
earth formation swells and closes on the drill string, chok-
ing the drill string rotary movement and producing poten-
tially damaging torque. The present invention provides a
hole reaming tool that has: - A body contains a through
bore for passing drilling fluid.

- Outside of said body, it has a lower tapered part that
holds hard reaming carbide buttons to ream the hole back
to size. Above the tapered part is a straight stabilizing
part which constrains and holds the drill string steady
during the drilling operation.
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Description
FIELD OF THE INVENTION

[0001] Thepresentinventionrelatesto a Stabilizer with
Front Reamerto be used to stabilize a drilling String dur-
ing operation. The Stabilizer with Front Reamer of the
present invention is directed to an arrangement that will
stabilize the drilling string and at the same time to gauge
the drilled hole to size. The flexibility of this invention
allows for increasing or decreasing the front hole gauging
capacity according to need.

BACKGROUND OF THE INVENTION

[0002] Both reamers and stabilizers have traditionally
been employed in oil well drilling operations for the pe-
troleum industry. Stabilizer with front reaming is to pro-
vide two main functions:

[0003] The first function provided by the described de-
viceisto actas areamer. Reamer partis to cut formations
to enlarge the bore hole to the desired size, which may
be the original size of the bit in the case the drill bit wears
to be under-gauged. However, even for new bits, ream-
ers are employed to cut formations because the bit does
not always drill a true circular bore hole and because of
slight lateral shifting inherent in the drilling operation; that
shifting leaves ledges and other distortions along the
bore. Another need for a reamer is due to the interaction
of drilling mud with the earth formation; which leads to
formation swelling and hence diameter reduction.
[0004] The second function of this device is to keep
the drill stem in the centre of the hole, which means the
device acts as a stabilizer. Stabilizers are positioned
above the drill bit to ensure that the drill bit - stabilizer
assembly drill a straight hole of the desired diameter.
Maintaining the drill stem centered has many benefits.
The primary benefit is to minimize unintentional hole-an-
gle directional drilling.

[0005] A stabilizer thereby extends the life of the drill
bit by confining the drill string movement into the original
hole size.

[0006] The present invention provides the public with
an alternative to existing reamers.

SUMMARY OF THE INVENTION

[0007] Therefore according to a first aspect of the
present invention there is provided a reamer for use in
association with a stabilizing element to the drill stem and
adrill bitin drilling a hole in arock formation, said stabilizer
with front reaming (1) having:-

- abody having a through going bore (2) for passage
of drilling fluids there through; said body having a
conical lower part (3) adapted from connection to a
drill string and a generally reamer part of diameter
gradually smaller than said upper part, and
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- said stabilizer part including plurality of wear surfac-
es (4),(5) located on an outer surface thereof that
bear against a surrounding drill hole surface and a
plurality of spaced apart, axially extending spiral
flutes (6) cut into said outer surface; wherein said
wear surfaces include two or more stabilizing bands
(4),(5) axially spaced along the stabilizer part.

[0008] The adoption of two or more bearing points, rep-
resented by the wear surfaces provides for stability in the
position of the reamer and thereby the drill assembly.
Preferably, stabilizing bands axially spaced along the sta-
bilizer part are separated by a region of reduced diameter
(7).

[0009] By arranging hard reaming carbide inserts (8)
along the length of the conical body, the reamer is thus
is use, brought to bear against the drilled hole-wall at
circumferentially spaced positions. The surface of the
reamer rubs against the hole-wall thereby ensuring to
ream hole back to gauge.

[0010] Preferably, said wear surfaces are all studded
with a plurality of hardwearing studs, for example carbide
surface studs.

[0011] The stabilizer with front reaming of the present
invention may be embodied as either a near bit stabilizer
reamer in which the reamer part is adjacent the drill bit
in use, or alternatively as a string Stabilizer reamer in
which the reaming part is spaced along the drilling string
from the drill bit.

[0012] Preferably, said spaced apart, axially extending
spiral flutes cut into said outer surface are cut at a low
angle relative to thereby minimize the extent of helical
movement in fluid moving along the flutes.

[0013] In a particularly preferred embodiment of the
present invention the spaced apart axially and spirally
extending spiral flutes cut into said outer surface are
milled out, and the distance between adjacent axially
spaced wear surfaces are arranged such that, around
the circumference of the reamer, awear surface engages
the surrounding hole wall at some point.

DESCRIPTION OF DRAWINGS

[0014] The above and other objects, features, and ad-
vantages of the present invention will be apparent from
the following accompanying drawings. In the drawings:

Figure (1) shows the outer profile of the tool. It shows
a conical reaming part and two stabilizing bands.
Figure (2) shows the tool after milling of the spiral
flutes and insertion of wear inserts.

Figure (3) shows a three dimensional representation
of the final assembled device.

Claims

1. Stabilizers and Reamers are traditionally used in oil
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well drilling. These two tools are common in oil field
drilling operations. The current invention relates to
a new tool that can perform as a stabilizer for the drill
string, and has a leading reamer that reams a wide
range of diameters up to nominal bit size. The front
Reamer is designed on a conical body.

A stabilizer is used in oil well drilling. Said stabilizer
includes an outer surface symmetrical to the axis of
rotation; said outer surface is generally parallel to
said axis of rotation; said surface also includes a
plurality of hard carbide inserts or other hard material
to slow down wear on the stabilizer outer surface
due to continuous rotation of the drill string and the
contact with the well walls.

A stabilizer-Reamer body as in claims 1 and 2 where-
in there are right hand spiral grooves, each having
an angular width and they have a depth of several
millimeters depending on the necessary mud flow
required.

Reamers are to cut formations to enlarge the bore
hole to hole nominal size, which in most cases the
original bit size, as in some cases the drill bit wears
down to be under nominal size. However, even for
new bits, reamers are employed to cut formations
because the bit does not always drill a true circular
bore hole because of slight lateral shifting inherent
in the drilling operation; that shifting leaves ledges
and other distortions along the bore. Another need
for reamers is due to the interaction of drilling mud
with the earth formation; which leads to formation
swelling and hence hole diameter reduction.

Forthe currentinvention, the reamer partis designed
on a conical body as in claim 1 has the advantages
of gradual engagement with the earth formation at
any required rate - depending on the angle of the
conical part - to ream the drilled hole, and open hole
back to nominal size.

Opening the drilled hole back to nominal diameter
as in claim 3 eliminates and/or reduces the interfer-
ence between the stabilizer part and the hole forma-
tions. This results in reduction of the required torque
to rotate the drill string, and consequently reduces
forces, and heat generation due to friction with the
well walls.

A Reamer conical section at the bottom of the sta-
bilizer section wherein the surface converges at an
angle generally varies according to required reaming
capacity.

A Reamer as in the above claim wherein hard dome
tungsten carbide inserts are arranged circumferen-
tially on the conical part around said axis of rotation.
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9.

10.

A Reamer conical part is to ensure gradual Reamer-
Formation engagement and removal of excess or
swollen formation.

A reaming stabilizer for use in boreholes including;

- abody having respective recesses helically cut
around an axis of rotation

- said Stabilizer having an outer surface sym-
metrical to the axis of rotation, said outer surface
having a plurality of tungsten carbide inserts
flush with the surface.

- Said body has a conical part below the said
stabilizer that has a polarity of arrangement of
Tungsten carbide Domes protruding from the
surface to gradually ream the drilled hole.

A Stabilizer with front reaming capacity substantially
as hereinbefore described with reference to and as
illustrated in the accompanying drawings is a new
concept for reaming stabilizers.
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Fig (1)
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Fig (3)
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