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(57) Abréegée/Abstract:

A drill bit for boring a bore hole In an earthen formation comprises a bit body having a pin end, a cutting end and a longitudinal axis
and Including at least two legs extending from the cutting end, each of the legs including a leading side surface, a trailing side
surface, and a shoulder, each of the legs further including a bearing and a cutter cone rotatably supported on the bearing, and the
bit body further including a fluid flow system, including a flowway In said pin end, the flowway being In fluild communication with at
least one exit port in the cutting end, the bit body further including a neck between the shoulders and the pin end and a hard, wear-
resistant material on at least a portion of the neck.
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ABSTRACT
A drill bit for boring a bore hole in an earthen formation comprises a bit body having a pin
end, a cutting end and a longitudinal axis and including at least two legs extending from the cutting
end, each of the legs including a leading side surface, a trailing side surface, and a shoulder, each
of the legs further including a bearing and a cutter cone rotatably supported on the bearing, and the
bit body further including a fluid flow system, including a flowway in said pin end, the flowway
being m fluid communication with at least one exit port in the cutting end, the bit body further

including a neck between the shoulders and the pin end and a hard, wear-resistant material on at

least a portion of the neck.
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IMPROVED ROCK DRILL BIT WITH NECK PROTECTION

TECHNICAL FIELD OF THE INVENTION
The present invention relates generally to mining bits adapted to have a longer life. More
particularly, the present bits include modifications that enable them to withstand more wear than
has heretofore been possible. Still more particularly, the present bits include a layer of protective
material in the space between the bit threads and the shoulder of the bat.
BACKGROUND OF THE INVENTION

Drill bits are generally known, and fall into at least two categories. Drill bits used for
drilling petroleum wells and drill bits used in the mining industry are both well known 1n the art.
While these two types of bits superficially resemble each other, the parameters that affect the
operation of each are completely different. Petroleum drill bits typically use a viscous, heavy
drilling fluid (mud) to flush the cuttings from the vicinity of the bit and carry them out of the hole,
whereas mining bits typically use compressed air to achieve the same purpose. Petroleum bits
typically drill deep holes, on the order of thousands of feet, and each bit typically drills several
hundreds or thousands of feet before being removed from the hole. In contrast, mining bits are
used to drill relatively shallow holes, typically only 30-50 feet deep, and must be withdrawn from
each shallow hole before being shifted to the next hole, resulting in severe backreaming wear. For

these reasons, the factors that affect the design of mining bits are very different from those that

affect the design of petroleum bits.
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For instance, the viscosity and density of the drilling mud makes it possible to flush the
cuttings from the hole even at relatively low fluid velocities. The air used to flush cuttings from
mining holes, in contrast, 1s much less viscous and dense than drilling mud and therefore must
maintain a rapid velocity in order to successfully remove the rock chips. The rapid flow of air
across and around a rock bit greatly increases the erosive effect of the cuttings, particularly on the
leading portions of the but.

In addition, certain formations and certain drilling operations tend to cause extreme wear to
the area adjacent to the cutting leg shoulder. For example, in some cases wear occurs between the
let shoulder and the pin connection. Such wear 1s particularly a problem under poor cleaning
conditions. In some 1nstances, wear 1n this area under-cuts the leg shoulder and damages the pipe
adapter that connects the bit to the drill string. If not checked, the wear will continue until the pin
connection sealing face is destroyed on the bit or the adapter, or both.

Hence it 1s desirable to provide a mining bit that provides increased protection for the
reservolr and its plug and opening. It 1s further desired to provide a bit that is capable of

withstanding wear on 1its shoulders and legs during backreaming or as the bit is being withdrawn

from a hole.
SUMMARY OF THE INVENTION

The present invention relates to dnll bits that have been modified to withstand particular
wear patterns that affect the portion of the bit body between the leg shoulder and the pin end of the
bit. The present invention comprises applying a hard, wear resistant material to the area directly
between the leg shoulder and the last machine section of the pin connection formed when the leg
components are assembled. The hard, wear resistant material can be hardfacing such as welded on
hard metal, flame spray applied hard metal, D-gun coating or, most preferably, sintered tungsten
carbide 1nserts or sintered tungsten carbide inserts having a wear resistant surface, such as synthetic
diamond or PCBN. The matenal can be applied in the form of a coating, as inserts, or as an
annular piece.

In one embodiment of the invention, a drill bit comprises a bit body having a pin end, a
cutting end and a longitudinal axis and including at least two legs extending from said cutting end,
each of the legs including a leading side surface, a trailing side surface, and a shoulder, each of the
legs further including a bearing and a cutter cone rotatably supported on the bearing. The bit body

further includes a fluid flow system, including a flowway 1n the pin end, the flowway being in fluid
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communication with at least one exit port in the cutting end. The bit body further includes a neck
between the shoulders and the pin end and a hard, wear-resistant material on at least a portion of
the neck.

In another embodiment, a drill bit comprises a bit body having a pin end, a cutting end and
a longitudinal bit axis and at least two legs extending from said cutting end, each of the legs
Including a bearing and rotatably supporting a cutter cone on the bearing. The bit body further
includes a fluid flow system and a neck between the pin end and the legs. Each of the legs
includes a leading side surface, a trailing side surface, and a center panel, at least one of said legs is
asymmetric such that its trailing side surface 1s larger than its leading side surface. The fluid flow
system includes a flowway 1in the pin end 1n fluid communication with at least one exit port in the
cutting end, with the exit port being defined by a nozzle boss and disposed adjacent to one of said
legs. The bit includes a hard, wear resistant material on at least a portion of the neck.

In still another embodiment, a drill bit comprises a bit body having a pin end, a cutting end,
at least two legs extending from said cutting end, and a longitudinal bit axis and further including a
fluid flow system, including a flowway in said pin end in fluid communication with at least one exit
port in said cutting end, said exit port being defined by a nozzle boss and disposed adjacent one of
said legs. Each of the legs ircludes a leading side surface, a trailing side surface, a shoulder and a
center panel, and each of the legs 1s asymmetric such that more of the mass of the bit body lies
between 1ts trailing side surface and a plane through the bit axis and the center of its center panel
than lies between its leading side surface and said plane. The bit body further includes a lubrication
system 1n one of the legs, the lubrication system comprises a lubricant reservoir in flud
communication with the bearing, the reservoir comprises a cavity formed 1n the leg and having an
opening in the trailing side surface one of the legs. The bit includes a hard, wear resistant matenal

on at least a portion of the neck.
BRIEF DESCRIPTION OF THE DRAWINGS

For a detailed description of the preferred embodiment of the invention, reference will now

be made to the accompanying drawings wherein:
Figure 1 is an 1sometric view of a conventional roller cone drill bit;

Figure 2 1s a partial side view showing one leg of a roller cone bit constructed 1n accordance

with a first embodiment of the present invention;
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Figure 3 1s a partial side view showing one leg of a roller cone bit constructed in accordance
with a second embodiment of the present invention; and

Figure 4 1s a top view of the embodiment shown in Figure 3;

Figure 5 1s a partial side view showing one leg of a roller cone bit constructed in accordance
with a third embodiment of the present invention; and

Figure 6 1s a top view of the embodiment shown in Figure 5.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The presently preferred embodiments of the invention are shown in the above-identified
figures and described in detail below. In describing the preferred embodiments, like or identical
reference numerals are used to i1dentify common or similar elements. The figures are not
necessarily to scale and certain features and certain views of the figures may be shown exaggerated
in scale or in schematic form in the interest of clarty and conciseness.

Referring mitially to Figure 1, a rotary cone rock bit 10 1s shown having a bit body 14 with
an upper or pin end 18 including threads 19 for connection with a dnll stnng of a dnlling rig (not
shown) and a lower, and a cutting end 22 for cutting a bore hole in an earthen formation. The
cutting end 22 of the bit body 14 1s shown, including three rotating cutter cones 24, each having a
multitude of protruding cutting elements 26 for engaging the earthen formation and boring the bore
hole as the bit is rotated in a clockwise direction. The cutting elements 26 may be tungsten carbide
inserts or other suitable types of inserts or cutting elements, or may formed integrally with the bit.
Each cutter cone 24 is rotatably mounted upon a respective leg portion 28 of the bit body 14.

The leg portions 28 are individually formed by forging and machining processes.
Thereafter, each cutter cone 24 is mounted upon a cantilevered journal portion of one of the legs
28, and the legs 28 are connected by conventional methods, such as by welding. It should be
understood that the bit body 14 can be formed with two or over three cutter cone/leg pairs. A
flowway 30 (shown in phantom) 1s formed within the bit body 14 for allowing the flow of the
drilling fluid from the surface, through the pin end 18 of the bit body 14 and out into the bore hole
(not shown) through one or more nozzles 32. Each nozzle 32 extends between the flowway 30 and
a port 34 in one of the legs 28. A nozzle boss 36 1s typically disposed on each leg 28 about and
above the nozzle port 34. Drnlling fluid directed thus through the drill bit 10 serves to cool the bit

and to transport rock cuttings and earthen debris up and out of the bore hole.

TR R % BT T P, b



10

15

20

25

30

CA 02314114 2000-07-18

Each leg 28 of the bit body includes a leading side 40, a trailing side 44, a center panel 52,
and a shoulder 48. As the bit 10 1s rotated during operation, the leading side 40 of each leg 28
leads the rotational path of the leg 28, followed by the shoulder 48 and center panel 52, which are
followed by the trailing side 44. As measured parallel to the longitudinal axis of the bit, the space
between the top end of shoulders 48 and the lower end of threads 19 defines a neck 54. In
conventional bits, neck 54 is particularly vulnerable to wear.

Referring now to Figure 2, according to the present invention, a hard, wear-resistant
material 1s applied to at least some portions of neck 54. In one preferred embodiment, wear-
resistant matenial 1s applied to the area directly between the leg shoulder 48 and the last machined
section of the pin connection formed when the leg components are assembled, as indicated at
reference numeral 112.

Alternatively, or in addition to the foregoing, the present invention comprises applying a
hard wear-resistant material to neck 54 between the nozzle and the pin connection. An example of
this placement, in combination with the placement at position 112, 1s shown at 114 in Figures 3
and 4. While wear-resistant material can be positioned at 114 alone, when wear-resistant maternal
is positioned at both 112 and at 114, the effect 1s to form an annular region of protection about the
circumference of neck 54. In this case, the hard wear resistant material can be configured as an
annular piece that protects the entire circumference of neck 54, as shown at 118 1n Figures 5 and 6.

The wear-resistant material can be applied as either localized applications that cover less
than all of a given region on the bit surface, or as full-coverage applications that cover all of a

given region on the bit surface, such as an annular application covering all or a portion of neck 54.

Examples of suitable materials that can be used as the wear-resistant matenal include: welded-on
hard metal, flame spray applied hard metal, D-gun coating and, most preferably, sintered tungsten
carbide inserts, and sintered tungsten carbide inserts having a wear-resistant surface, such as
synthetic diamond or PCBN. For example, an annular region of protection can be provided using
an annular piece of hard metal, an annular region of coating, an annular sintered piece, or an
annular substrate that is mounted on the bit body between the shoulder and the pin connection and

into which a plurality of diamond coated inserts are affixed or a plurality of diamonds are

imbedded.

The present invention protects the bit neck from wear during drilling and thus lengthens bit

life. The concepts disclosed herein can be used alone or in conjunction with the placement of wear
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resistant mserts or hardfacing on the nozzle boss. Similarly, the concepts disclosed herein can be
combined with the use of bits configured so that their legs have trailing sides that are larger than
their leading sides, with bits having nozzle boss guards above their nozzles, and with bits having
legs whose center panels extend from the bit’s longitudinal axis at least 16% farther than the

corresponding radial extension of their nozzle bosses.
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CLAIMS:

1. A drill bit for boring a bore hole in an earthen formation, comprising:

a bit body having a pin end, a cutting end and a longitudinal axis and
including at least two legs extending from said cutting end, each of said legs
including a leading side surface, a trailing side surface, and a shoulder, each of
said legs further including a bearing and a cutter cone rotatably supported on
said bearing, at least one of said legs being asymmetric such that its trailing
side surface is larger than its ieading side surface; and

said bit body further including a fluid flow system, including a flowway
in said pin end, said flowway being in fluid communication with at least one
exit port in said cutting end, said exit port being defined by a nozzle boss and
disposed adjacent one of said legs, said nozzle‘ boss including a hard, wear-
resistant material;

said bit body further including a neck between said shoulders and said

pin end.

2. The drill bit according to claim 1 further including a hard, wear-resistant

material on at least a portion of said neck.

3. The drill bit according to claim 2 wherein said hard, wear-resistant
material on said neck is selected from the group consisting of welded-on hard

metal, flame spray applied hard metal, D-gun coating, and sintered tungsten

carbide inserts.

4, The drill bit according to claim 2 wherein said hard, wear-resistant

material is applied to the entire circumference of said neck.

S. The drill bit according to claim 4 wherein said hard, wear-resistant

material comprises an annular piece.
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6. The drill bit according to claim 2 wherein the hard, wear-resistant
material is applied to portions of said neck between said nozzle boss and said

pin end.

7. The drill bit according to claim 1 wherein said hard, wear-resistant

material comprises wear-resistant inserts.

8. A drill bit for boring a bore hole in an earthen formation, comprising:

a bit body having a pin end, a cutting end and a longitudinal bit axis
and including at least two legs extending from said cutting end, each of said
legs including a bearing and rotatably supporting a cutter cone on said
bearing, said bit body further including a neck between said legs and said pin
end and a fluid flow system;

each of said legs including a leading side surface, a trailing side surface,
and a center panel, at least one of said legs being asymmetric such that its
trailing side surface is larger than its leading side surface;

said fluid flow system including a flowway in said pin end in fluid
communication with at least one exit port in said cutting end, said exit port
being defined by a nozzie boss and disposed adjacent one of said legs; and

a nozzle boss guard on said one of said legs above said nozzle boss.

9. The bit according to claim 8, further including a hard, wear-resistant

material on said nozzle boss guard.

10. The bit according to ciaim 8, further including a shoulder on each of said

legs and a plurality of wear-resistant inserts on said shoulder.

11. The bit according to claim 9 wherein said hard, wear-resistant material

comprises wear-resistant inserts.

12. A drill bit for boring a bore hole in an earthen formation, comprising:
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a bit body having a pin end, a cutting end and a longitudinal axis, at
least two legs extending from said cutting end and including a bearing and
rotatably supporting a cutter cone on said bearing, said bit body further
including a fluid flow system, including a flowway in said pin end in fluid
communication with at least one exit port in said cutting end, said exit port
being defined by a nozzle boss and disposed adjacent one of said legs;

each of said legs including a leading side surface, a trailing side surface,
a shoulder and a center panel, at least one of said legs being asymmetric such
that more of the mass of the bit body lies between its trailing side surface and
a plane through the bit axis and the center of its center panel than lies
between its leading side surface and said plane;

said bit body further including a lubrication system in said one of said
legs, said lubrication system comprising a lubricant reservoir in fluid
communication with said bearing, said reservoir comprising a cavity formed in
said leg and having an opening in said trailing side surface of said one of said
legs; and

a hard, wear-resistant material on said nozzle boss.

13. The bit according to claim 12 further including a neck between said
shoulders and said pin end and further including a hard, wear-resistant

material on at least a portion of said neck.

14. The drill bit according to claim 13 wherein said hard, wear-resistant
material on said neck is selected from the group consisting of welded-on hard

metal, flame spray applied hard metal, D-gun coating, and sintered tungsten

carbide inserts.

15. The bit according to claim 12 wherein said hard, wear-resistant material

includes a plurality of wear-resistant inserts.

16. The bit according to claim 12 wherein the radial extension of said center



10

15

20

CA 02314114 2006-08-17

panel from said longitudinal bit axis is at least 16% greater than the

corresponding radial extension of said nozzle boss.

17. The bit according to claim 12, further including a nozzle boss quard on

said one of said legs above said nozzle boss.

18. The bit according to claim 17, further including a wear-resistant

material having a hardness greater than that of steel on said nozzle boss

guard.

19. The bit according to claim 17, further including a plurality of wear-

resistant inserts on said nozzle boss guard.

20. The bit according to claim 13 wherein the hard wear-resistant material

on the neck is a continuous ring.

RIDOUT & MAYBEE LLP
Toronto, Canada
Patent Agents
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