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FIG. 1

(57) Abstract: A drill bit (1), rotatable about an axis, and
including proximal and distal ends spaced apart along the
axis, the drill bit having a drill tip (6) and a bit body (4),
the drill tip being located at the distal end of the drill bit,
the drill bit having a transverse flushing port (12) extend-
ing transverse to the axis and intermediate the proximal
and distal ends and being defined partly by the drill tip and
partly by the bit body. The invention also relates to a drill

tip.
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A DRILL BIT AND A DRILL TIP

TECHNICAL FIELD

The present invention relates to drill bits and to drill tips for use in
conjunction with drill bits. The invention has been developed especially,
though not exclusively, for use in drilling for mining and tunneling
operations and the invention is herein described in that context.

BACKGROUND OF THE DISCLOSURE

Roof and wall support is vital in mining and tunnelling operations. Mine
and tunnel walls and roofs consist of rock strata, which must be
reinforced to prevent the possibility of collapse. Rock bolts are widely
used for consolidating the rock strata.

In conventional strata support systems, a hole is drilled into the rock by a
drill rod, which is then removed and a rock bolt is installed in the drilled
hole and secured in place, typically using a resin or cement based grout.
Alternatively, self drilling rock bolts are utilised, whereby the bolt is also
used as the drill rod.

A rotary drill bit is commonly used for drilling holes in rock walls.
Conventionally the drill bit has a pair of flutes extending the length of the
drill bit, dimensioned such that they do not contact the wall of the drill
hole. The flutes are utilized to withdraw cut material and flush the drill bit
as the drill bit moves into the rock wall.

WO 2004085792 discloses a drill bit body to which a drill tip is fixed in a
bonding position prior to brazing. The drill tip has means to resist shifting
movement of the drill tip in a drill bit slot away from the bonding position.
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SUMMARY OF THE DISCLOSURE

Disclosed is a drill bit, rotatable about an axis, and including proximal and
distal ends spaced apart along the axis, and a transverse flushing port
extending through the bit transverse to the axis and intermediate the
proximal and distal ends. In one form the flushing port is defined partly by
the drill tip and partly by the bit body.

The flushing port extending transversely through the drill bit results in
improved flushing characteristics, allowing for material to be flushed
away from the drill bit. A larger flushing port area is allowed by defining
the flushing port partly by the drill tip and partly by the bit body.
Application of a fluid (most commonly air or water) to the drill bit through
a central cavity in the drill bit flushes cut material from the drill bit and

allows for more efficient drilling operation.

In one form the drill bit includes a bit body and a drill tip. In one form the
distal end incorporates the drill tip.

In one form the proximal end is arranged to be connected to or integrally
formed with a drill rod.

In one form the drill tip engages the bit body at a tip engagement portion.
In one form the tip engagement portion comprises two engagement

prongs extending from the bit body.
In one form the drill tip extends from a proximal engagement portion to a
distal drilling portion and the engagement portion includes a cutout which

defines at least a portion of the flushing port.

In one form the proximal end of the drill bit is arranged to be connected to
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or integrally formed with a drill rod.

In one form the drill bit is adapted for drilling rock.

In a second aspect, disclosed is a drill tip, adapted to engage with a drill
bit body for rotary drilling, the drill tip having a cutting edge and an
opposite edge, the opposite edge including a cut out section. In one form
the cut out section is adapted to engage with the drill bit body to define a
flushing port extending between the drill tip and the drill bit body.

In a third aspect, disclosed is a drill tip having a cutting edge and an
opposite edge, the cutting edge including cut out sections. In one form
the cut out sections form grooves. These cut out sections form grooves
and allow for the drill tip to move through the surface being drilled at a

faster speed

BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments are described with reference to the accompanying

drawings. The particularity of the drawings and related description is to

be understood as not limiting the broad description of the invention.

In the figures:

Figure 1 is a side view of a drill bit according to one embodiment of the

present invention;

Figure 2 is a side view of a drill tip of a second embodiment of the present

invention;

Figure 3 is an end view of the drill tip of figure 2;
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Figure 4 is a top view of the drill tip of figure 2; and

Figure 5 is a perspective view of the drill tip of figure 2.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring to figure 1, disclosed is a drill bit 1 which is rotatable about an
axis. In the illustrated form the drill bit 1 is for use in mining and tunneling
operations for drilling in rock without using percussive force. The drill bit

1 comprises a shank 2, an engagement head 3 and a drill tip 6.

The shank 2 is elongate and is adapted to be affixed with a drill rod (not
illustrated). In one form the shank 2 includes a male thread that
cooperates with a female thread at the end of the drill rod. The drill rod in
turn is connected with a rotary drive which provides rotary movement of

the drill bit 1 about the longitudinal axis of the shank 2.

The engagement head 3 of the drill bit 1 is engaged with the shaft 2 at a
point distal to the rotary drive. The engagement head 3 is either affixed
with or integral to the shaft 2 such that rotation of the shaft 2 results in
rotation of the engagement head 3 about the same longitudinal axis. The
shaft 2 and engagement head 3 make up bit body 4.

The engagement head 3 includes a pair of drill tip engagement prongs 5
which extend from the engagement head 3 in a direction away from the
shank 2. The drill tip engagement prongs 5 are configured to allow
engagement with a drill tip 6 and are offset from one another such that a
drill tip 6 can be positioned between the engagement prongs 5 and held in
position by interaction with the tip engagement prongs 5. The drill tip 6
can thus be attached with the tip engagement prongs 5.
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The drill tip 6 includes cutting edges 7 and a tip body 8. The tip body
extends from a proximal end 16 to a distal end 17. Cutting edge 7 is
formed on the distal end 17 of the tip body 8. The drill tip 6 is typically
composed of hardened materials appropriate for drilling rock such as
cemented tungsten carbide.

In use the drill tip 6 is inserted between the tip engagement prongs 5
transversely to the longitudinal axis of the shaft 2 about which the drill bit
1 rotates.

Tip body 8 includes cut-out portion 11 which is positioned in the proximal
end 16 of the drill tip 6. Cut-out portion 11 is semi-circular in shape and
extends from the proximal end 16 into the tip body 8.

When drill tip 6 is inserted between engagement prongs 5 in engagement
head 3, it locates in a space defined by the engagement prongs 5. Cut-out
portion 11 and the space defined by the engagement prongs 5 define
flushing port 12 which extends through the drill bit 1. The flushing port 12
extends transversely to the longitudinal axis of shaft 2.

Flushing port 12 is adapted to facilitate the flow of material away from the
cutting edge 7 of the drill tip 6.

In use the flushing port 12 can be utilized to move material away from the
drill tip 6 as fluid flows through the drill bit 1 and flushes debris and loose
material away from the drill tip 6. The shape of the engagement head 3
further assists in moving drilled material away from the cutting edges 7 of
the drill tip 6 by allowing for flow down engagement head 3 away from
drill tip 6.

While the flushing port 12 has been described in relation to a cavity which
has formed between drill tip 6 and engagement head 3, there are

alternative embodiments which are clear to one skilled in the art.
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The flushing port 12 can alternatively be defined entirely by the
engagement head 3 such that the flushing port 12 is a cavity extending
transversely through the engagement head 3. Alternatively the flushing
port 12 can be defined completely by a drill shaft 2, by being a cavity
extending transversely through drill shaft 2. In another alternative, the
flushing port 12 can be defined completely by drill tip 6. In this case the
flushing port extends transversely through the drill tip 6. Each of these
forms would be within the scope of the present disclosure.

The flushing port 12 extending transversely through the drill bit 1 and
defined by the engagement prongs 5 and the cut-out portion 11, allows for
a large flushing port 12. This improves the fluid flushing characteristics of
the drill bit 1 and therefore improves the removal of material during
drilling.

In a second embodiment of the drill tip, shown in Figures 2 through 5, the
drill tip 25 includes cutting edge cutouts 35 positioned on cutting edges
27.

The drill tip 25 is shaped such that the cutting edges 27 are angled
relative to one another. Upon rotation the cutting edges 27 are positioned
facing forward as the drill tip 25 rotates about the rotational axis of the
drill tip 25.

The drill tip 25 is an "A" frame house style tungsten carbide insert having
a pair of oppositely facing, generally parallel side surfaces 31 and a pair
of oppositely facing end surfaces 32. A pair of adjacent oppositely
inclined top surfaces 26 extends between and interconnects the side 31
pairs of surfaces. Two bottom surfaces 34 are separated by an inverted U-
shaped cut-out portion 30. The cut-out portion 30 is supposed to be free

from any bonding areas such as for brazing.
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The cutouts 35 form grooves extending through the cutting edges 27. The
cutouts 35 are positioned such that the grooves formed face away from
the cutting edges 27. The cutouts 35 act to reduce the surface area of the
cutting edges 27 that contact the face of the rock within the hole being
drilled, allowing for the drill tip to move through the surface being drilled
at a faster speed.

The cutouts 35 are shown as curved grooves in this embodiment,
however it is understood that the cutouts could take any reasonable

shape to increase the surface area of the drill tip 25.

The cut outs 35 and the cut out portion 30 in the tungsten carbide reduce
the amount of tungsten carbide or other hard material needed to
manufacture the insert. For instance, in comparison to an insert bit
dimensionally equivalent in size to applicants' insert that does not have a
cut out or any other notches, 30-50% by weight less tungsten is needed to
make applicants’ insert bit. Cemented tungsten carbide is significantly
more expensive per kilo than the cost of steel.

In the claims which follow and in the preceding description of the
invention, except where the context requires otherwise due to express
language or necessary implication, the word “comprise” or variations
such as “comprises” or “comprising” is used in an inclusive sense, i.e. to
specify the presence of the stated features but not to preclude the
presence or addition of further features in various embodiments of the

invention.

The disclosures in Australian patent application No. 2009202702, from
which this application claims priority, are incorporated herein by

reference.
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CLAIMS

1. A drill bit, rotatable about an axis, and including proximal and distal
ends spaced apart along the axis, the drill bit having a drill tip and a bit
body, the drill tip being located at the distal end of the drill bit, the drill bit
having a transverse flushing port extending transverse to the axis and
intermediate the proximal and distal ends and being defined partly by the
drill tip and partly by the bit body.

2. A drill bit as defined in claim 1, wherein the drill tip engages the bit
body at a tip engagement head.

3. A drill bit as defined in claim 2, wherein the tip engagement head

comprises two engagement prongs extending from the bit body.

4. A drill bit as defined in any one of claims 1 through 3, wherein the
flushing port is defined by interaction between the drill tip and the bit
body.

5. A drill bit as defined in claim 4, wherein the drill tip extends from a
proximal engagement portion to a distal drilling portion and the proximal
engagement portion includes a cutout which defines at least a portion of
the flushing port.

6. A drill bit as defined in any of the preceding claims, wherein the
proximal end of the drill bit is arranged to be connected to or integrally

formed with a drill rod.

7. A drill bit as defined in any of the preceding claims, adapted for drilling
rock.

8. A drill tip, adapted to engage with a drill bit body for rotary drilling, the
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drill tip having a cutting edge and an opposite edge, the opposite edge
including a cut out section.

9. A drill tip as defined in claim 8, wherein the cut out section is semi-
circular in shape and extends from the opposite edge toward the cutting
edge.

10. A drill tip as defined in claim 8 or 9, wherein the cut out section is
adapted to engage with the drill bit body to define a flushing port
extending transversely through the drill tip and drill bit body.

11. A drill tip as defined in any one of claims 8 to 10, wherein the cutting
edge includes a plurality of cut out sections.

12. A drill bit, rotatable about an axis, the drill bit comprising a bit body
and a drill tip, the drill tip having a drilling surface which includes cut-out

sections.

13. A drill bit as defined in claim 12, wherein the cut-out sections in the

drilling surface comprise grooves.
14. A drill tip, adapted to engage with a drill bit body, the drill tip having
a cutting edge and an opposite edge, the cutting edge including cut-out

sections.

15. A drill tip as defined in claim 14, wherein the cut-out sections

comprise grooves.

16. A drill tip as defined in claim 14 or 15, wherein the opposite edge
also includes a flushing cut-out section.

17. A drill tip as defined in claim 16, wherein the flushing cut-out
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section is semicircular and extends from the opposite surface towards

the drilling surface.

18. A drill tip as defined in claim 16 or 17, wherein the flushing cut out
5 section is adapted to engage with the drill bit body to define a flushing
port extending transversely through the drill tip and drill bit body.
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