Europaisches Patentamt
0> European Patent Office

Office européen des brevets

0 003 103
A2

@ Publication number:

- ® EUROPEAN PATENT APPLICATION

EP 0 003 103 A2

@ Application humber: 79100010.2

@ Date of filing: 02.01.79

@ moaxE 21 B 9/02
E 21 B 1/06, E 21 C 13/08

Priority: 06.01.78 ZA 780091

Date of publication of application:
25.07.79 Bulletin 79/15

Designated contracting states:
CH DE FR GB IT NL SE

Applicant: BOART INTERNATIONAL LIMITED
6th Floor Unitas 42 Marshall Street
Johannesburg Transvaal(ZA)

Inventor: McEnery, James Oliver
51 Gallows Hill
Ennis Co. Clare{lE)

inventor: Morton, Frank William
11 Tullyglass Hill
Shannon Co. Clare{lE)

Inventor: O'Dea, John Joseph
27 Brookvilie Gardens
Clareview Limerick(IE}

Representative: Patentanwiétite Dipl.-Ing. A, Griinecker,
Dr.-ing. H. Kinkeldey, Dr.-ing. W. Stockmair,

Dr. rer. nat. K. Schumann, Dipl.-Ing. P. Jakob, Dr. rer.
nat. G. Bezold Maximilianstrasse 43

D-8000 Miinchen 22{DE})
@ Down-the-hole drilling.
@ This invention concerns down-the-hole drilling, where
there is a persistent problem in providing an adequately
controiled flow of flushing fluid to the face of the drill bit. In ,/L_—__,,.—-———“""
known down-the-hole drills turbulence and closed circuits of - 7

the fiushing fluid tend to erode the bit and reduce its lifespan.
The invention seeks to lessen these drawbacks by providing
for the flow of flushing fluid to be divided into a component
directed along a first cavity (22, 24} which terminates at the
face (18) of the bit and another component directed along a
second cavity (28, 30) which terminates above the face and is
deflected up the drill hole. Weakening of the bit is avoided if
there is at most one bore through the bit for flushing fluid.
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THIS INVENTION relates to down-the-hole drilling and provides
improvements in the provision of flushing fluid in the vicinity of the
bit head of a down-the-hole drill in order to facilitate the removal
of rock chips from the hole. The fluid will normally be air but could
be an air-liquid mixture or, in a purely hydraulic drill, liquid only.

In a down-the-hole drill, the hammer mechanism acts directly on a

drill bit at the bottom of the hole and the forces on the bit are
direct and large. It is therefore necessary to use a bit of con-
siderable strength. Flushing fluid is supplied to the bit, often
through a generally axial hole which extcnds through the shank of the
bit to the face which acts on the floor of the hole, and sometimes
through a2 series of grooves extending generally longitudinally along
the shank of the bit and terminating at the face.

It is also known (from lest German patent 1 238 864) to provide a pair
of flushing holes in the bit, the holes ]eading from passages in the
drill body to the top of the head and passing through the head. The
holes are located opposite each other. It is however undesirable for
the bit of a down-the-hole drill to be weakened by numerous internal
cavities, so that a bit formed with two or more generally

Tongitudinal holes through it is not as strong as may be wished. Two
holes are however generally considered desirable where the bit is of
the blade type, being provided because of the symmetry of the cruciforn
blade arrangement at the face of the bit. Apart from being structurally
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relatively weak, this arrangement also leads to undesirable turbulence
and to closed air circuits at the bit head, which in turn lead to
premature wear of the bit.

In another arrangement (known from United States patent 3 225 841)

a central bore in the bit is provided, terminating in an orifice at

the centre of the face. There is also a series of downwardly sloping
passages extending from the central bore to the sides of the bit, where
the passages end in grooves which direct the flushing air downwards

to sweep the face of the bit. This arrangement suffers from the
structural weakness inherent in bits with several internal cavities,
and there is again considerable turbulence at the face, where the
streams of flushing fluid converge, and hence premature wear.

In out-of-the-hole drilling technology it is common to provide a

" longitudinal channel for flushing fluid along the drill stem or

string which extends from the drill body to the bit. In such drills
the head of the bit is usually considerably larger in diameter,
compared to the diameter of the stem behind it, than is the case in
down-the-hole drills, where the reduction in cross-sectional area of
the apparatus directly behind the head of the bit is relatively slight
since the casing housing.the hammer mechanism is located immediately
above the bit.

In out-of-the-hole drilling, the reduction in cross-section mentioned
above has the consequence that the flushing fluid tends to diffuse into
the space in the hole immediately behind the head, slowing down the
overall flow. This has an unfavourable effect on the flushing action
since the velocity of the flushing fluid should be maintained if the
fluid is to perform a proper swecping action.

To overcome this problem of out-of-the-hole drilling, it is known

(for example from United Kingdom patent 1,071,418) to provide a

central longitudinal bore through the drill bit, extending to the
centre of the face, and also a series of further bores which extend
from the central longitudinal cavity through the side wall of the bit,
some being sloped towards the face and others away from the face. This
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arrangement divides the stream of flushing fluid and creates a Qenturi
effect in which there is a high-pressure region at the face itseif.
Chips from the face are drawn from this area into a low-pressure
region further up the hole where they are entrained in the rapidly
moving stream of f}uqhing fluid and conveyed up the hole.

In such drills the bit is naturally weakened by the presence of
multiple bores and such bits would be inapplicable in down-the-hole
drilling. Moreover the characteristics of the fluid available for
flushing are entirely different compared with down-the-hole drills.
The less marked difference in relative areas between the head and
the zone behind the head also reduces the theoretical desirability
of the venturi effect.

~ An object of the invention is to provide in down-the-hole drilling
means for improving the control of the flushing action of the flushing
fluid and thereby making drilling more efficient than in known
equipment and reducing wear’of the bit.

-

The invention provides a bit for a down-the-hole drill, the bit havirng

a shank and a head and being formed with at least two cavities for
conveying flushing fluid from the interior of the drill to the exterior, the
first of the cavities extending to the face of the head, characterised

in that the second cavity terminates above the face and is adapted to
deflect upwards the flushing fluid which it conveys.

The second cavity is conveniently a groove in the material of the bit,
terminating in a zone above the level of the head and extending
generally transversely with respect to the axis of the bit. The first
and second cavities also preferably extend indcpendently of each other
in the bit, and preferably not more than one of them is a bore. There
~ may be a plurality of the first and sccond cavities. ‘
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Tre invention is particularly but not exclusively suitable for
button bits, where the existence of the buttons allows a freer
fiow of fluid at the bit face than occurs in blade-type bits.

Tr2 flow of flushing fluid to the face of the bit is preferably
lescer than the flow of fluid deflected up the hole.

Ir the drawings:

Fizure 1 is a simplified fragmentary longitudinal section through
tk2 Tower end of a down-the-hole drill fitted with a bit of the
invention;

Fizure 2 is an underplan view of the bit of Figure 1;

Figure 3 is a view similar to Figure 1 of a further embodiment
of the invention;

Figure 4 is a view of the bit of Figure 3, similar to the view of

Figure 2; and

Figure 5 is a semi-section of the bit of Figures 4 and 5 showing
a longitudinal flushing groove in it.

In Figure 1, a pneumatic down-the-hole drill includes a casing 10
having a lower end into which is fitted a bit 12 of the invention,
seen only fragmentarily. The bit 12 has a shank 14 and a head 16.
The upper part of the shank is conventional as regards the manner in
which it is supported in the casing 10. The face 18 of the bit is
adapted to carry a series of buttons fixed in blind holes 20, the

buttons being removed for the sake of simplicity. The arrangements
for imparting percussive force to the bit and for rotating the drill
assembly in the hole are conventional.
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The shank 14 has an internal bore 22 which extends axially from
the upper tip of the bit and merges near the head 16 with an
oblique bore 24 having a mouth 26 in the face 18.

The casing 10 of the drill includes an internal longitudinal groove
28 which extends along the full length of the shank 14 and which
carries flushing air. It terminates at the end of the casing 10,
where the flushing air is directed into a groove or channel 30
formed in the material of the bit 12 in the surface abutting the-
lower edge of the casing 10 and so shaped as to deflect the air
arriving from the groove 28 outwards into the hole and upwards in
it, thus back up the hole. The groove 30 shown, which leaves the
drill at right angles to its vertical axis, is suitable for this
purpose. The passages 22, 24, 28 and 30 are so sized in relation to
the air supply in the drill that somewhat less than half the air
flow, and preferably about 25%, arrives at the face of the bit
through the bores 22, 24, the remainder being directed through the
passage 28 and deflected by the groove 30 up the hole. The result
is that a low pressure area is created in the hole at the level of
the groove 30, and air and rock chips from below are drawn upwards
into this zone and from it blown out of the hole. The effect is to
reduce turbulence and to allow a steadier and more controlled flow
of air across the force of the bit. The removal of chips is thus
more effective in the face area.

In the version of Figures 3 - 5, a drill Césing 110 is fitted with

a bit 112 that includes a shank 114 and a head 116. The head 116
has a face 118 with buttons (not shown) fixed in holes 120.

The drill casing 110 has on oﬁe ;ide an internal groove 122 which at
its lower end joins a bore 124 formed obliquely in the material of
the head of the bit and ends in a mouth 126 in the face 118. There is
no axial bore in the shank of the bit, but a longitudinal groove 128
on its side surface registers with the groove 122 in the wall of the
casing 110 of the drill to form a passage of approximately the same
cross-secticnal area as the bore 124. Thus f]usﬁing air in the
interior of the drill is conveyed through the passage defined by the
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grooves 122, 128 into the bore 124 and finally emerges in the drill
hole through the mouth 126, where it has a flushing action.

As is best seen in Figures 4 and 5, the shank 114 of the bit 112

is provided, at 90° angular displacement round the axis of the

shank from the bore 124, with a further groove 130 which extends

the full length of the shank and joins a deflection groove 132

formed in the head of the bit. The groove 130 registers with a
suitably shaped groove (not illustrated) in the inner surface

of the casing 110 so that a further passage down the shank is

created for air which passes out of the drill assembly through the
deflection groove 132 and passes up the hole, creating a low pressure
area below it to attract upwards air and rock chips.

The combined action of the air stream directed into the floor of the
hole and that deflected upwards from the floor of the groove 132

is much as was described in relation to the embodiment of Figures 1
and 2.

Note that in both the embodiments mentioned above the flushing

cavity extending to the face of the bit is completely independent of
the cavity supplying flushing air to the exterior of the bit above the
face. This arrangement naturally calls for the air supply in the
mechanism of the drill body above the bit to be divided into two
streams.

rmong further variants (not illustrated) of the invention is cne in
which the air supply to the face-of the bit is delivered not through
a bore but through a groove in the external surface of the bit, the
groove following the general outline of the bit and terminating in an
off-centre zone in the face. The second cavity may in this case be

a bore in the bit but is preferably a further groove in the shank,
conveniently one which registers with another groove formed.in the
casing, and terminating in a transverse extension such as the grooves
30 or 132 illustrated.
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In another variant there is not one but a plurality of cavities
supplying flushing fluid from the interior of the drill to points
on the periphery of the bit above the face for deflection up the
hole to create a low-pressure zone drawing chips from below.

In preliminary trials of drills of the invention under practical
operating conditions it has been found that erosion and wear of the
bit have been substantially reduced, in some cases increasing the
life of the bit by more than 207% compared to comparable known bits.

It would seem that the chief advantage of the invention is that it
improves the control which can be exerted of the flushing action at
the face by reducing or eliminating turbulence and closed air
circuits, the venturi effect explained above being a secondary
advantage.
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Claims:

1. .

A bit for a down-the-hole drill, the bit having a shank and a head
and being formed with at least two cavities for conveying flushing
fluid from the interior of the drill to the exterior, a first of
the cavities extending to the face of the head, characterised in
that the second cavity terminates above the face and is adapted to
deflect upwards the flushing fluid which it conveys.

2.

The bit of claim 2, characterised in that the floor of the second
cavity, where it leaves the bit, makes an included angle not greater
than substantially 90% with the axis of the shank of the bit above
such passage.

3.

The bit of claim 1 or claim 2, characterised in that the second
cavity comprises’a groove in the surface of the bit adapted to abut
the Tower edge of the casing of the drill.

4.

The bit of any of the above claims, characterised in that the first
and second cavities extend independently of each other in the bit.

5.

The bit of any of the above claims, characterised in that there is a
plurality of second cavities ferminating above the face.

6.

The bit of any of the above claims, characterised in that all the
cavities are grooves formed in the exterior surface of the bit.
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7.

The bit of any of claims 1 to 6, in which one of the cavities is a
bore extending through at least a part of the bit, characterised in
that this is the only bore for flushing fluid in the bit.

8.

The bit of any of the above claims, characterised in that it is a
button bit.

9.

The bit of any of the above claims, characterised in that the first

cavity is adapted to convey approximately one half or less of the
flushing fluid to the face.

10.

The bit of claim 9, characterised in that the first cavity is adapted
to convey approximately 25% of the flushing fluid to the face.

1.

The bit of any of the above claims, in combination with a drill
having at its lower end a casing adapted to contain the bit.
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