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69 Drill bit.

This invention relates to a drill bit which comprises a shank
(2) which has a thread (18) down the centre and a head (3), the
shape of which is defined by a flat central front face (4) and a
chamferred peripheral surface (5). The front face has at least
one eccentrically located face buiton approximately 8mm in
diameter, and the peripheral surface has at least six gauge
buttons, approximately 10mm in diameter, spaced typically at
radial angles of 54° and 66°. The drill bit also has typically two
flushing holes, the first extending from a flushing chamber (16)
to an eccentrically located opening (15) at the front face and the
second extending from the flushing chamber and opening at
the peripheral surface. Also associated with the peripheral
surface are flushing flutes which extend along the axis of the
head.
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Description

This invention relates to improvements in button
drill bits.

BACKGROUND OF THE INVENTION

Button drill bits are used exiensively in the mining
industry and are obtainable in various gauge diame-
ters.

Sintered cemented tungsten carbide buttons are
used to provide hard rock breaking elements on the
head of the drill bit. In general terms the larger and
more numerous the buttons in relation to the head
surface area the more efficient will be the drill bit.
The cemented carbide buttons are generally
grouped in particular patterns and those around the
periphery are referred fo as 'gauge’ buttons, and
those in the middle as 'face’ buttons.

One method of decreasing gauge wear is to
increase the number of gauge buttons, which
requires reduction of the diameter of the buttons for
a fixed size bit. Another method is to increase the
diameter of the buttons, resulting in fewer gauge
buttons that can be fitted to a bit. For drill bits with
gauge diameters in the most popular range of 41mm
to 51mm, it becomes difficult to insert more gauge
buttons of a reasonable diameter. It is a rule of
thumb that the pitch circle spacing between the
bases of the buttons should not be less than 2mm.

A further constraint is that the head of the drill bit
has to be flushed with water to remove broken rock,
which is achieved by pumping water through
flushing holes that open out at the head of the drill
bit. The resulting sludge is ejected through flushing
flutes that run along the side of the drill body. The
need for flushing flutes places a constraint on the
buttons in that the larger the button diameter and
the greater the number of buttons, the more difficult
it is to achieve good flushing characteristics from
flushing holes and flutes.

OBJECT OF THE INVENTION

It is an object of this invention to provide an
efficient drill bit by introducing more cemented
tungsten carbide gauge buttons than has previously
been possible.

SUMMARY OF THE INVENTION

Acording to this invention there is provided a drill
bit comprising a shank, and a head having a gauge
diameter ranging from 41mm to 51mm and fitted with
at least six gauge buttons, each at least 10mm in
diameter, and at least one face buiton.

Preferably the gauge buttons are alternately spaced
at radial angles of typically 54° and 66°.

At least one flushing hole extends from a flushing
chamber and opening out at a location eccentrically
of the centre of a front end surface of the head of the
bit, and at least one flushing hole extends from the
flushing chamber and opening out at the periphery
of the head.

Additionally the buttons may be of sintered
tungsten cemented carbide, with a male or female
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thread down the centre.

BRIEF DESCRIPTION OF THE DRAWINGS
Embodiments of the invention are described
below by way of example only and with reference 1o
the accompanying drawings, in which:
Fig. 1is a plan view of the invention; and,
Fig. 2 is a section along lines B-B of Fig. 1.

DETAILED DESCRIPTION OF THE DRAWINGS

As illustrated a drill bit 1 has a cylindrical shank 2
and head 3. The shape of the head 3 is defined by a
central front face 4 and a peripheral surface 5. The
front face 4 is a disc shaped flat surface which is
circumscribed by an annular chamferred portion
forming the peripheral surface 5. The normals to the
flat surface 4 and the peripheral surface 5 are
inclined to each other at angles ranging from 30° to
45°,

The chamferred surface 5 has recesses 8 to
accommodate cemented carbide buttons 9. The
carbide buttons 9 have a generally cylindrical body
with an outer wear end which is hemispherically
shaped and an opposite root end, which is secured
in an recess 8. The recesses 8, extend normally into
the chamferred surface 5, so that the centre axis of
the recess makes an angle with the normal to the
front surface 4. The wear end of the buttons
protrude above the chamferred surface.

The root of a centre button 13 of some 8mm
diameter is inserted in a recess 14 in the front
surface 4. The position of the centre button 13 is
slightly offset to facilitate rock breaking at the bit
face and allow room for the outlet of a flushing hole
15, which extends from a flushing chamber 16.

The gauge buttons are 10mm in diameter and are
located in three sets of two pairs, with each button of
a pair being spaced apart from each other by an
angular pitch circle distance of typically 54°, and
each set being spaced apart by an angular pitch
circle distance of typically 66°.

A further flushing hole extends from the flushing
chamber and opens out in a flushing flute in the
shank wall 17. Three major flushing flutes 17 extend
axially along the shank wall through the periphery 5
of the head 3 and are located one between each set
of gauge buttons.

The shank 2 has a threaded recess 18 to
accommodate an end of an extension drill rod.

It will be appreciated that the above description
covers a range of embodiments having normals to
the flat surface 4 and the peripheral surface 5
inclined to each other at angles ranging between 30°
and 45°.

Field trials for two of these embodiments have
been carried out and the results of these trials are
set out in three examples given below at different
drilling sites:-




3 EP 0345096 At

Example 1

Design Angle Between  Penetration
Description Normals (metres)

6 Gauge {or 30° 114.8 ave.
heelrow)

buttons

5 Gauge (or 86.5 ave.
heelrow)

buttons

(standard)

Prior art design 50.0 ave.

in this example an improvement in performance of
129.6%0 is shown over the prior art and 32.7%0 over a
standard design.

Example 2

6 Gauge (or 30° 133.0 ave.
heelrow)}

buttons

6 Gauge (or 37.5° 123.4 ave.
heelrow)

buttons

5 Gauge (or 30° 114.0 ave.
heelrow}

buttons

(standard)

This shows an improvement in performance of
16.6%0 over the standard design.

Example 3

6 Gauge (or 30° 327.7 ave.
heelrow)

buttons

6 Gauge (or 37.5° 221.9 ave.
heelrow)

buttons

5 Gauge (or 30° 231.7 ave.
heelrow)

buttons

(standard)

This shows an improvement of 41.4% over the
standard design.

These results show that the bits provided by this
invention, having 6 gauge buttons give a longer life
than those using 5 gauge butions and example 1
shows a far superior performance than the prior art
design.

Claims

1. A drill bit comprising a shank, and a head
having a gauge diameter ranging from 41mm to
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51mm and fitted with at least six gauge buttons,
each at least 10mm in diameter, and at least one
face button.

2. A drill bit as claimed in claim 1 in which the
gauge buttons are alternately spaced at radial
angles of typically 54° and 66°.

3. A drill bit as claimed in claim 1 or claim 2
having at least one flushing hole extending from
a flushing chamber and opening out at loca-
tions eccentrically of the centre of the front end
surface of the head of the bit and/or opening
out at the periphery of the head.

4. A drill bit as claimed in any of the preceding
claims, having buttons of cemented tungsten
carbide.

5. A drill bit as claimed in any of the preceding
claims, having a male or female thread down the
centre.
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