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(57) Abstract: A drill bit nozzle (1) providing a through bore for the passage of drilling fluid through a drill bit. The nozzle (1) is
o made of a material or materials which can be drilled through by standard well bore drilling equipment. The material(s) are selected
to provide a surface (5) to the through bore which has a relatively high resistance to erosion to withstand the abrasive and corrosive
impact of jetted drilling fluid. Embodiments are described using a hard chrome/copper combination and a single rubber material.
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DRILL BIT NOZZLE

The present invention relates to drill bits and nozzles used 1in
conjunction with drill bits for use in the drilling of oil well

bores or other earth drilling applications.

Rotary drill bits are well known in the art and typically
comprise a drill bit body upon which are mounted cutting
elements made of a hard material such as tungsten carbide or
diamond. The drill bit bodies are typically provided with
nozzle passages for circulating drilling fluid from the 1nterilor
of the drill bit toward the point where the cutting elements
engage the bottom of the bore hole.

Nozzles, both of removable and fixed construction, may
optionally be attached to the lower side of a drill bit body and
at the end of the nozzle passages for facilitating the jetting
of drilling fluid through the passages at the bottom of the
hole, thereby providing both a lubrication function in addition
to assisting in the carrying away of loose debris and other cut

material.
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It is recognised in the art that the drilling fluid 1is very

abrasive as it jets through the nozzles and accordingly hard

materials have been employed in the past for constructing drill

bit nozzles. Such materials have been required to withstand

high drilling fluid jet velocities and high pressure

differentials across the nozzles.

In our co-pending British Patent Application Number GB9930287.9

there is described a drill bit body which is made substantially
of a material that may be drilled through by standard or

conventional earth bore drilling equipment. Such technologies

may be beneficial when, for example, it is desired to drill with

casing and it is desired to leave the drill bit in the bore hole

during the cementing of a first section of casing. After the

cementing has been complete, a further and smaller diameter

drill bit may be employed to extend the well bore and to do this

the subsequent drill bit is required to drill through the first

drill bit employed.

However, this technology has not been possible until now 1f the

first or earlier drill bit comprised nozzles as nozzles,

o~

previously, have required to be made of a hard material for

reasons described above that would resist any subsequent attempt

to drill through the nozzles.

It is an object therefore of the present invention to provide

drill bit nozzles that are constructed to withstand the abrasive

and erosive impact of jetted drilling fluid, while also being

suitable for subsequent drilling operations intended to drill

through drill bit bodies to which the nozzles are attached, and

indeed the nozzles themselves.

A further object of the present invention is to provide a method

of drilling a well bore, wherein the drilling method is that

SUBSTITUTE SHEET (RULE 26)
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commonly known as drilling with casing and wherein subsequent

drilling may be undertaken by a subsequent drill bit, without

the requirement of the removal of the earlier or first drill bit

from the well bore, and wherein the earlier or first drill bit

includes nozzles.

pr—

Other objects and features of this invention will become

apparent from time to time throughout the specification and

claims as hereinafter related.

The foregoing objectives are accomplished by a new and improved

drill bit nozzle comprising a body defining a through bore,

wherein the through bore defines a passage for drilling fluid in

use, wherein the surface of the through bore within the body has

a relatively high resistance to erosion and wherein the nozzle

F
—

is characterised in that the body is made substantially of a

material or materials that allow for the nozzle to be

subsequently drilled through by standard well bore drilling

equilpment.

Préferably, the through bore has an enlarged concave portion at

palvler

an inlet side of the nozzle, communicating with a smaller

diameter cylindrical portion.

The nozzle body may be made of two materials, wherein the

i
pl—

a first material, wherein

surface of the through bore 1s made o:

g
s

said first material is of relatively thin construction and has a

high resistance to erosion, and wherein the remailnder of the

nozzle body'is made of a second material that i1s easily

drillable.

The first or surface material may be a hard chrome.

Alternatively, tungsten carbide or suitable alloys may be used,

their suitability being assessed by their ability to withstand

SUBSTITUTE SHEET (RULE 26)
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erosive forces from the well fluid jetted through the through-

bore.

The second material forming substantially the majority of the

nozzle body may be made typically of a softer metal, such as

nickel, aluminium, copper or alloys of these.

Preferably, the second material may be copper and the surface or

first material is hard chrome, wherein the hard chrome 1is

. applied to the copper body by electro-plating.

' Alternatively, a nozzle in accordance with the present 1invention

,  may be made. of a rubber material. In this respect, 1t is noted
I  that while rubber is typically not a “hard” material, 1t does
5y nevertheless have a high resistance to erosion. Moreover,

rubber materials may be easily drilled by subsequent drilling

W/

bits.

It may be seen therefore that a nozzle in accordance with

invention may be made of one or more materilals and that 1t need

V3

a metal material. It

not be made entirely or even partially o:

is also envisaged, for example, that polyurethane or other

elastomers may be used.

An example embodiment of the invention will now be described

with reference to the accompanying Figures in which:

Figure 1 a) is a sectional elevation of an earth boring drill

bit nozzle;

b

/
3
)
)
1
2
3
4
0)
6
7
8
9
0

1 Figure 1 b) is a simple sectional view through the section y-y

2 on Figure 1 a); and

)3
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Figure 2 shows a further drill bit nozzle made substantially o:

a non-metallic material.

PCT/GB01/01506

"

‘

Referring firstly to Figure 1, there is shown a drill bit nozzle

which is generally depicted at 1.

The drill bit nozzle 1s

adapted to be threadably engaged with a drill bit body (not

shown) by virtue of the threaded portions 2.

provided with an annular body 3 that de:

or through bore 4.

The through bore 4 is formed with an inlet having a

enlarged portion 4a which communica

smaller diameter portion 4b leading to an outlet 7.

The nozzle 1 1is

"ines a through passage

concave

res with a cylindrical

The

geometry of the through-bore 4 is such that well fluid 1s jetted

at high velocity out the outlet 7.

is intended to receive drilling

=
—

with high pressure differentials.

Accordingly, the

It is recognised in the invention that the nozzle through-bore 4

fluid at high velocities and

surface 5 of

the through bore 4 is constructed of a material that is suitable

withstand the eroding forces o

' o

fluid in use. Not only must the surfa

for withstanding the abrasive and eroding nature of

ce

o=

f the drilling fluid,

the drilling

of the through passage

but 1n view

of the proximity of the nozzles to the cutting surface of the

drill bit, excessive wear may be induced i1in the event of a non-

resistant material being employed as a result of the impact of

small rock particles and other debris cut by the drill bit from

the well formation. The erosive effect of rock particles within

drill bit nozzles is well known and docu

reason, the surface of the through bore 4 1s prefers

from a hard material which, in
1, is a hard chrome material.

carblde may be used as the sur

In another example,

mnented. For this

face material.

SUBSTITUTE SHEET (RULE 26)
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However, the surface material will typically be chosen as

which is able to be combined with a softer drillable material

orne

whereby this softer drillable material may form substantially

the body of the drill bit nozzle, with the exception of the

)

SUX:

illustrated in Figure 1, the second material from which

ace herein before mentioned. 1In the example embodiment

substantially all of the nozzle body 1is made 1is copper. Copper

is selected as one suitable material as the surface coating of

plating means. Additionally, copper is sufficiently soft

F

allow a subsequent drill bit to drill through the body o:

nozzle.

o

hard chrome may be easily applied to the copper body by electro-

TO
the

Turning now to Figure 2, an alternative nozzle in accordance

. with the present invention is generally depicted at 10.

y  nozzle 10 is made substantially of a single non-metallic

The

' material, namely rubber. However, to enable the rubber nozzle

' to be attached to a drill bit body, the nozzle 1s provided with

) a2 threaded insert made of a metallic material. The threaded

—

) insert 11 is, nevertheless, made of a material which is

|  sufficiently soft to allow a subsequent drill bit to drill

L/

through it.

and described above which allows for a drill bit bearing

casing and subsequently drilled through by standard well
drilling equipment to allow for the well to be extended.

The invention may be seen to overcome the difficulty of

N = O D 00 N YN WL a4 we

providing drill bit nozzles in a manner that allowed for

gri——
et

I

drilling fluid, while nevertheless enabling subsequent

5
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bit nozzles to be left in a well bore during the cementing of

An advantage of the present invention will be apparent from the

method of use of the drill bit nozzle as shown in the Figures

drill

F
—

bore

their

resistance to wear from the erosive characteristics of jetted
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conventional or standard well bore drilling equipment to drill

through them.

Further modifications and improvements may be incorporated

giren

without departing from the scope of the invention herein

intended.
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The embodiments of the invention in which an exclusive

property or privilege 1s claimed are defined as follows:

1. A drill bit nozzle comprising a body defining a

through bore;

wherein the through bore defines a passage for drilling
fluid in use;

wherein the through bore includes a surface made from a
relatively hard chrome having a relatively high resistance
to erosion; and

wherein the body 1s made substantially of one or more
materials that allow for the nozzle to be subsequently

drilled through by standard well bore drilling equipment.

2. The drill bit nozzle of claim 1, wherein the through
bore includes an enlarged concave portion at an inlet side

of the nozzle, communicating with a smaller diameter

cylindrical portion.

3. The drill bit nozzle of claim 1 or 2, wherein the body
1s made of two materials, wherein a first material is the
hard chrome, said first material being of relatively thin

construction, and wherein the body is made of a second

material that is easily drillable.

4, The drill bit nozzle of claim 3, wherein the second

material is a softer metal comprising nickel, aluminum or

copper, or an alloy of two or more of these metals.

5. The drill bit nozzle of claim 3, wherein the second
material 1s copper, and wherein the hard chrome is applied

to the copper body by electro-plating.
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0. The drill bit nozzle of claim 1 or 2, wherein the

nozzle is made substantially by an elastomer.

7. The drill bit nozzle of claim 6, wherein the elastomer

1s rubber or polyurethane.

8. A method of drilling a well bore, comprising the steps
of:

(a) drilling a bore to a first depth using a first drill
bit having at least one nozzle, the nozzle comprising a
body having a bore for fluid communication through the
nozzle, wherein a surface of the bore is fabricated from a
relatively thin construction of chrome having a relatively
high resistancé to erosion; and '

(b) drilling the bore to a second depth using a second
drill bit, the second depth beling deeper than the first
depth, wherein the second drill bit drills through the
first drill bit in the bore at the first depth.

0. A drill bit nozzle comprising a body defining a
through bore for passage of drilling fluid in use, the
through bore includes a surface made from a relatively thin
construction of hard chrome having a relatively high
resistance to erosion and the body 1is made of copper that
allows the nozzle to be subsequently drilled through by
standard well bore drilling equlpment, whereln the hard

chrome is applied to the copper body by electro-plating.

10. A nozzle for use with a drill bit comprising a body
having a bore for fluid communication through the nozzle,
wherein a surface of the bore is fabricated from a

relatively thin construction of chrome having a relatively
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high resistance to erosion.

11. The nozzle of claim 10, wherein the hard chrome is

applied to the body by electro-plating.

12. A nozzle for use with a drill bit comprising:

a body made substantially from copper, the body having a
bore for fluid communication through the nozzle, a surface
of the bore 1s made from a relatively thin material having

a relatively high resistance to erosion.

13. The nozzle of claim 12, wherein the thin material is

hard chrome.

14. The nozzle of claim 12, wherein the thin material 1s a

tungsten carbide or a suitable alloy.
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