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The retaining system has a ring (102) which is contigured to pass over the stops (31) when in a first rotational position relative to the
O drill bit (25). However when the ring (102) is in a second rotational position relative to the drill bit (25) it prohibits passage of the
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BIT RETAINING SYSTEM

Technical Field

A bit retaining system is disclosed for a down the hole (DTH) hammer drill bit.

Background Art

A down hole hammer comprises a drill bit having a shank provided with a plurality of
axially extending and interleaved splines and grooves. These splines and grooves are
located within complimentary splines and grooves formed on an inner circumferential
surface of a drive sub. By this arrangement the drill bit is able to move in an axial
direction in response to repetitive striking by a piston. In addition the arrangement of
splines and grooves on the drill bit and drive sub enable torque from a rotation head to
be transferred via an associate drill string and the drive sub to the drill bit.

The drill bit is retained from falling from an end of the drive sub by way of a split ring
which engages a stop mechanism formed about an up hole end of the drill bit. The
split ring comprises two semi-circular segments provided with one or more grooves on
the outer circumferential surfaces, and an inner circumferential surface of constant
radius. Rubber O-rings are located in the grooves to bias the segments together to
form a ring. In order to retain the drill bit, semi-circular segments are spread apart
against the bias of the O-rings and disposed over the stops on the drill bit. By virtue of
the O-rings holding the segments together the stop mechanism is unable to pass
axially through the inner diameter of the ring. The split ring is then held by various
abutment surfaces or components within the drill string. In this way the drill bit is able
to move in an axial direction but is prevented from falling from a drill. The stop
mechanism can take various forms such as for example a continuous laterally
projection lip or a plurality separate stops that project radially outward from the up-hole
end of the bit.

The above described background art is not intended to limit the application of the
retaining system as disclosed herein.
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Summary of the Disclosure

In broad terms the specification discloses a retaining system for a drill bit. One
component of the retaining system is a ring. In one embodiment the ring is continuous
rather than being formed from a plurality of segments that are held together with O-
rings. However in an alternate embodiment the ring may be formed of two or more
segments (the “multi-segment embodiment”). In either embodiment the ring enables
the drill bit to move in an axial direction relative to the ring but prevents the drill bit from
falling through the ring. This is achieved by forming an inner circumferential surface of
the ring with a profile configured such that the ring can pass over the stops formed on
the drill bit when in a first rotational position relative to the drill bit, and prohibit passage
of the stops through the ring when the ring is in a second rotational position relative to
the drill bit. In both the single one piece embodiment and the multi-segment
embodiment the ring has an inner circumferential surface of interleaved lugs and

recesses.

In one aspect there is disclosed a bit retaining system for a DTH hammer drill bit
having an outer surface with a plurality of interleaved stops and gaps at an up-hole end
of the drill bit, the stops projecting radially outward from the outer surface, the retaining
system comprising: a ring configured to pass over the stops in a first rotational position
relative to the drill bit and prohibit passage of the stops through the ring when the ring
is in a second rotational position relative to the drill bit.

In one embodiment the ring has an inner circumferential surface provided with a

plurality of circumferentially spaced apart inwardly projection lugs.

In one embodiment the lugs are arranged so that when the ring is in the second
position the lugs are in substantial axial alignment with the stops.

In one embodiment the lugs are arranged so that when the ring is in the first position
the lugs are in substantial axial alignment with the gaps.

In one embodiment the ring has an inner circumferential surface provided with a

plurality circumferentially spaced apart recesses that extend in an axial direction.

In one embodiment the recesses are arranged so that when the ring is in the second
position the recesses are in substantial axial alignment with the gaps.



WO 2015/176121 PCT/AU2015/000309

10

15

20

25

30

35

In one embodiment the recesses are arranged so that when the ring is in the first
position the lugs are in substantial axial alignment with the stops whereby the ring is
able to pass over the stops to surround a portion of the drill bit.

In one embodiment the ring has an inner circumferential surface provided with a
plurality of circumferentially spaced apart inwardly projection lugs the lugs being
spaced apart by respective axially extending recess, the lugs and recesses arranged
so that when the ring is in the first position the recesses are in axial alignment with the
stops to enable the ring to pass over the stops and surround a portion of the drill bit
and when the ring is moved to the second position the lugs are in substantial axial
alignment with the stops to prohibit the drill bit from axially passing out of the ring.

In one embodiment the retaining comprises a detent system capable of holding the ring
in the second position.

In one embodiment the detent system comprises a sleeve locatable over a portion of
the drill bit and wherein the sleeve and the ring are provided with complimentary parts
capable of interlocking with each other.

In one embodiment the complementary parts comprise teeth or castellations formed on
each of the ring and the sleeve.

In one embodiment the complementary parts comprise male parts formed on one of
the ring and sleeve, and female parts formed on the other of the ring and sleeve.

In one embodiment the sleeve is provided with an inner circumferential surface which
is provided to inhibit substantial relative rotation of the sleeve about the drill bit.

In one embodiment the circumferential surface of the sleeve is provided with a plurality
of projections capable of residing in axially extending grooves formed on the drill bit
wherein the projections are dimensioned to prevent passage in a rotational direction
over axially extending splines formed on the drill bit which interleave with the grooves.

In a second aspect there is disclosed a bit retaining system for a DTH hammer drill bit
having an outer surface with a stop mechanism at an up-hole end of the drill bit, the
stop mechanism projecting radially outward from the outer surface, the retaining
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system comprising: a ring having an inner circumferential surface provided with a
plurality of lugs projecting in a radial inward direction the lugs being spaced apart by
respective axially extending recess, the lugs arranged to project inwardly of the stop
mechanism to prevent to stop from passing through the ring.

In one embodiment the ring is formed as single one piece continuous ring.

In an alternate embodiment the ring comprises two or more segments which when
juxtaposed end to end form the ring. In this embodiment the retaining system

comprises a bias mechanism operable to bias the segments toward a common center.

In one embodiment the bias mechanism comprises one or more: resilient O-rings; clips

or spring clips.

In a third aspect there is disclosed a retaining system for a DTH hammer drill bit having
an outer surface with a stop mechanism at an up-hole end of the drill bit the stop
mechanism projecting radially outward from the outer surface, the retaining system
comprising: a ring formed of two or more segments which when juxtaposed end to end
form the ring; the ring having an inner circumferential surface provided with a plurality
of circumferentially spaced apart inwardly projection lugs the lugs being spaced apart
by respective axially extending recess, the lugs and recesses arranged so that the lugs
project inwardly of the stop mechanism to prevent the stop mechanism from passing
axially through the ring.

In one embodiment the recesses are arranged to form channels opposite the outer
surface of the drill bit to enable fluid flow between the ring the and the bit.

In one embodiment the retaining system comprises a detent system capable of holding
the ring in a fixed rotational position relative to the drill bit.

In one embodiment the detent system comprises a sleeve locatable over a portion of
the drill bit and wherein the sleeve and the ring are provided with complementary parts

arranged to interlock when in axial alignment.
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In one embodiment the complementary parts comprise teeth or castellations formed on
each of the ring and the sleeve.

In one embodiment when the drill bit is formed with plurality of axially extending and
interleaved grooves and splines between the stop mechanism and a bit face of the drill
bit, the detent system is arranged so that when ring in a fixed rotational position
relative to the drill bit the recess on the ring are in radial alignment with the grooves on
the drill bit.

Brief Description of the Drawings

Notwithstanding any other forms which may fall within the scope of the bit retaining
system as set forth in the Summary, specific embodiments will now be described, by
way of example only, with reference to the accompanying drawings in which:

Figure 1 is a longitudinal section view of an end portion of a DTH hammer depicting an
embodiment of the disclosed bit retaining system;

Figure 2 is a view of section AA of the portion of the DTH hammer shown in Figure 1;

Figure 3 is an end view of a retaining ring incorporated in the bit retaining system;

Figure 4 is a perspective view of the bit retaining ring shown in Figure 3;

Figure 5 is a perspective view from the side of a DTH hammer bit and the retaining

ring;

Figure 6a is a perspective view from the rear of the DTH hammer bit and retaining ring
shown in Figure 5 in a first rotational juxtaposition enabling the retaining ring to fit over
an up hole end of the drill bit;

Figure 6b is a perspective view from the rear of the DTH hammer bit and retaining ring
shown in Figure 5 in a second rotational juxtaposition enabling the retaining ring to
prevent removal of the drill bit;

Figure 7 is a side view of a sub and the retaining ring of the disclosed bit retaining
system in situ on a DTH hammer bit;
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Figure 8 is a longitudinal section view of the sub, retaining ring and bit shown in Figure
7

Figure 9a is a perspective view of a spacer sleeve incorporated in the bit retaining
system;

Figure 9b is a longitudinal section view of the spacer sleeve shown in Figure 9a;

Figure 10a is an end view of a retaining ring incorporated in a second embodiment the
bit retaining system;

Figure 10b is a perspective view of the bit retaining ring shown in Figure 10a.

Detailed Description of Specific Embodiment

Figures 1 and 2 illustrate an embodiment of the disclosed bit retaining system 100 in
situ at a down hole end of a DTH hammer 12. In this embodiment the DTH hammer 12
is a reverse circulation (RC) hammer. To provide some context to the description of
the disclosed bit retaining system 100 a very brief description will be made of the
illustrated portion of the DTH hammer 12.

The hammer 12 has an outer tube 14 which is coupled at an up-hole end to a drill
string (not shown). The outer tube 14 houses an inner tube assembly 10 and a piston
18. A drill bit 25 is coupled to the down-hole end of the outer tube 14. Fluid such as
air is delivered down the drill string and through a porting arrangement which has the
effect of reciprocating the piston to cyclically strike the bit 25. The impact forces from
the piston 18 are transferred via the drill bit 25 onto a toe of a hole being drilled. This
fractures the toe of the hole.

Chips arising from this fracturing are transported up the inner tube assembly 10 via the
fluid which is used to drive the piston 18. Torque is also delivered to the outer tube 14
from a rotation head (not shown) via the drill string. Thus the drill bit 25 also rotates
about its longitudinal axis while cyclically impacting on the toe of the hole.

Figures 5 and 6 depict in more detail the configuration of the drill bit 25. The drill bit 25
is representative of the type of drill bits used in DTH hammers. However it is to be
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understood that embodiments of the disclosed bit retaining system 100 are operable
with other forms of DTH hammer bits.

The bit 25 comprises a bit face 26 which may be provided with tungsten carbide
buttons. The bit 25 has a shank 27 formed with a central hole 28 which is in fluid
communication with the inner tube 10. An up-hole end 29 of the drill bit 25 is provided
with a stop mechanism in the form of a plurality of stops 31 that project radially outward
from an outer surface 33 of the drill bit 25. The stops 31 are equally spaced
circumferentially about the shank 27 by respective gaps 35. The gaps 35 lead into and
are co-axial with axially extending grooves 37. The grooves 37 are interleaved with or
spaced by axially extending splines 39.

In order for the hammer drill 12 to operate it is a requirement that the drill bit 25 can
move in an axial direction. The disclosed bit retaining system 100 operates to prevent
the drill bit 25 from falling out of the end of the outer tube 14 while allowing the required

axial linear reciprocation and rotation.

The bit retaining system 100 comprises a ring 102. The ring 102 is configured to pass
over the stops 31 when in a first rotational position relative to the drill bit 25 (shown in
Figure 6a) and to prohibit passage of the stops 31 through the ring 102 when the ring
102 is in a second rotational position relative to the drill bit 25 (shown in Figure 6b). In
this embodiment the ring 102 is a continuous one piece ring.

With particular reference to Figures 3 and 4 it will be seen that the retaining ring 102
has an inner circumferential surface 104 provided with a plurality of circumferentially
spaced apart inwardly protecting lugs 106. The lugs 106 are spaced apart by
respective recesses 108. The lugs 106 and recesses 108 extend axially of the ring
102.

As seen in Figure 6a when the ring 102 is in the first rotational position the recesses
108 are axially aligned with respective stops 31. In this way the ring 102 can be
passed onto the drill bit 25 from the up-hole end 29. Once the ring 102 has been
moved onto the shank 27 of the bit 25 passed the stops 31 the ring 102 and bit 25 can
be rotated relative to each other to the second rotational position shown in Figure 6b.
When in this position the lugs 106 are in substantial axial alignment with respective
stops 31. It will also be noted that in this rotational position: the lugs 106 are in axial
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alignment with the splines 39; and the recesses 108 are axially aligned with the
grooves 37 and the gaps 35.

In this embodiment the ring 102 is provided with eight lugs 106 and eight recessed
108. The lugs and recesses extend for the same arc angle about the inner
circumferential surface 104. Accordingly in this embodiment the lugs 106 and
recesses 108 extend in a circumferential arc for approximately 22.5°. Thus the
rotational movement between the first and second rotational positions is about 22.5°.

An end of the shank 27 nearest the face 26 flares outwardly so as to have a diameter
greater than the inner diameter of the ring 102 formed by the surfaces of the lugs 106.
In the absence of other components of the DTH hammer 12, this flaring prevents
passage of the drill bit 25 in an up-hole direction through the ring 102.

In order for the ring 102 to retain the bit 25 within the hammer 12 the bit retaining
system 100 incorporates a detent system 110 to hold the ring 102 in the second
rotational position. The detent system 110 comprises a sleeve (also known as a sub)
112 that is locatable over a portion of the drill bit 25 including the shank 27. With
particular reference to Figure 2, it can be seen that an inner circumferential surface
114 of the sleeve 112 is configured to inhibit substantial relative rotation of the sleeve
112 relative to the drill bit 25.

Specifically, the inner surface 114 is provided with a plurality of projections 116 that
reside within the grooves 37 of the drill bit 25. In this embodiment the projections 116
are in the form of longitudinally extending splines. The sleeve 112 is also formed with
a plurality of longitudinal grooves 118 between the projections/splines 116. The
splines 39 of the drill bit 25 reside within the grooves 118. By virtue of this
arrangement the drill bit 25 is able to move axially relative to the sleeve 112 but has
limited rotational freedom. For example in one embodiment the bit 25 may be able to
rotate by 8-12° relative to the sleeve 112. Although of no significance to the operation
of the bit retaining system 100, the provision of the splines 116 and grooves 118 on the
sleeve 112 enable torque to be transmitted through the drill string and outer tube 14 to
the drill bit 25.

The detent system 110 also comprises complimentary parts 120a and 120b
(hereinafter referred to in general as “complimentary parts 120”) on the ring 102 and
the sleeve 112 respectively. The complimentary parts 120 are arranged to interlock in
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an axial direction. In this specific embodiment the parts 120a and 120b comprise
respective teeth which mesh with each other. Thus the teeth 120a on the ring 102
mesh with the teeth 120b on the sleeve 112. When the complimentary parts 120 are
interlocked the ring 102 is limited in rotational motion relative to the drill bit 25 to the
same extent as that of the sleeve 112. Accordingly the ring 102 cannot, when
interlocked with the sleeve 112, rotate to the first position.

The sleeve 112 is provided with a screw thread (not shown) on its outer circumferential
surface. This screw thread is arranged to threadingly engage with a complimentary
thread formed on the inner circumferential surface of the outer tube 14 at its down-hole
end.

The ring 102 is clamped in the second position and in engagement with the sleeve 112
by a spacer sleeve 124 (shown in Figs 1, 8, 9a and 9b) and a split landing ring 126
(Figs 1 and 8 only). The spacer sleeve 124 is in the form of a short tube having a
down-hole end 128 that is arranged to abut with the up-hole axial end of the ring 102.
An up-hole end 130 of the spacer sleeve 124 is provided with a reduced diameter
portion 132 and corresponding shoulder 134.

The land ring 126 is a sprung ring having opposite ends 135 and 137 each provided
with a hole 139. When in a relaxed state the ends 135 and 137 are spaced apart to
provide the ring 126 with a relaxed outer diameter. The relaxed outer diameter is
greater than the inner diameter of the outer tube 14. By engaging a tool (not shown)
with the holes 139, the ends 135 and 137 can be brought closer together against the
bias of the ring 126 to enable passage inside the outer tube 14.

The landing ring 126 is also configured to sit on the reduced diameter portion 132
adjacent the shoulder 134. However the landing ring 126 has a thickness greater than
the depth of the shoulder 134. To accommodate the remaining thickness of the
landing ring 126 and to lock the spacer sleeve 124 in position a circumferential landing
groove 136 is formed on the inner diameter of the outer tube 14.

When the landing ring is seated in the landing groove 136 it is able to expand to some
extent in outer diameter to or at least toward its relaxed diameter. Now a portion of the
thickness of the landing ring protrudes inward of the inner circumference of the outer
tube 14 creating a landing shoulder.
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The seating of the landing ring 126 in the landing groove 136 and on the reduced
diameter portion 132 locks the spacer sleeve 124 from axial motion in an up-hole
direction.

With particular reference to Figure 1, a bit shroud 138 extends circumferentially over a
lower end of the drill bit 25 and is locked between the down-hole end of the outer tube
14 and a shoulder formed circumferentially about the sleeve 112. The shroud 138 has
no significance in relation to the bit retaining system 100. It is however shown for

completeness.

During assembly of the DTH hammer 12, the sleeve 112 is first placed over the shank
27 in the orientation shown in Figure 2 where the splines 116 reside in the grooves 37,
and the splines 39 reside in the grooves 118. Next the ring 102 is rotated to the first
position shown in Figure 6a so that the recesses 108 are in axial alignment with the
stops 31. The ring 102 can now be passed onto the drill bit 25. The ring 102 is
subsequently rotated to the second position shown in Figure 6b so that the lugs 106
are in axial alignment with the stops 31. When in this orientation the parts 120a can
interlock with the parts 120b on the sleeve 112 as shown in Figure 7. The landing ring
126 is passed up the inside of the outer tube 14 from the down-hole end so as to
engage in the groove 126. Next the spacer sleeve 124 is located over the shank 27 in
abutment with the ring 102. The shroud 138 is placed over the sleeve 112. The
sleeve 112 can now be threadingly engaged with the lower end of the outer tube 14
until the shoulder 134 is adjacent the landing ring 126 and the shroud 138 is
substantially clamped between the outer tube 14 and the sleeve 112. Consequently the
ring 102 is held in the second position.

When the DTH hammer 12 is operated the bit 25 is able to reciprocate in an axial
direction but is prevented from falling from the end of the outer tube 14 by the bit
retaining system 100. In particular the drill bit 25 cannot move in an axial direction to a
location where the stops 31 move axially past the ring 102/lugs 106.

It should also be understood that when the ring 102 is in the second position the
recesses 108 are in axial alignment with the grooves 37 and gaps 35. This provides
better fluid flow than the previously described prior art two piece ring as follows. The
operational fluid (typically air) in a DTH hammer passes through the grooves 37 en-
route to the outside of the bit face 26. By providing the recesses 108 in alignment with
the grooves 37 the cross sectional area of these flow paths is significantly increased in
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comparison to the prior art’s two piece retaining ring. In effect, in the prior art the
retaining ring has a substantially constant inner diameter which is equal to the inner
diameter of the lugs 106. Clearly this will inhibit air flow through the grooves 37.

Figures 10a and 10b illustrate a multi-segment form of the ring 102a. The ring 102a
differs from the one piece continuous ring 102 only by way of (a) being composes of
two separate segments S1 and S2; and (b) having an associated bias mechanism 150
extending about the ring 102a. The multi-segment ring 102a can be considered to be
a one piece ring but cut into two pieces each spanning 180°. Thus when the segments
are juxtaposed end to end they form the complete ring 102a. The segments $1, S2
are biased together by the bias mechanism 150. The bias mechanism resiliently
biases the segments S1, S2 toward a common center. The bias mechanism can take
many forms including but not limited to one or more resilient O-rings, clips or spring
clips. This enables the ring 102a to the opened or expanded in inner diameter. This
feature is useful in the event that the stop mechanism on the drill bit is in the form of a
continuous laterally projection lip.

The inner circumferential surface of the ring 102a is of identical configuration to the
ring 102 having alternating lugs 106 and recesses 108. The lugs and recesses enable
fitting of the multi-segment ring 102a in the same manner as the ring 102 when the
stop mechanism is in the form of a plurality separate stops that project laterally
outward from the up-hole end of the bit. The lugs and recesses on multi-segment ring
102a can also be positioned relative to the grooves 37 and splines 39 to assist in air
flow. Also the ring 102a can be fixed in a particular rotational position relative the drill
bit with an identical detent system. To this end the ring 102a has parts 120a which can
engage with parts 120b on the sleeve 112.

While specific embodiments of the bit retaining system has been described, it should
be appreciated that the bit retaining system may be embodied in many other forms.

For example the ring 102 and sleeve 112 are described and depicted as comprising
four inter-engagable parts 120. Further these parts are depicted as substantially
square-shaped teeth or castellations. However alternate arrangements and
configurations are possible for interlocking the ring 102 with the sleeve 112. Further, it
is possible to form the ring 102 and the spacer sleeve 124 together as a single
component. The form of the component will in essence be the equivalent of the ring
102 and the sleeve 124 in axial alignment with each other and abutting end-to-end as a
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one piece article. Further, while the embodiment of the bit retaining system 100 is
described in relation to a RC DTH hammer the system may also be used with a

conventional DTH hammer.
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The claims defining the invention are as follows:

1. A retaining system for a DTH hammer drill bit having an outer surface with a
plurality of stops at an up-hole end of the drill bit the stops projecting radially outward
from the outer surface and spaced by respective gaps, the retaining system
comprising: a ring configured to pass over the stops in a first rotational position relative
to the drill bit and prohibit passage of the stops through the ring when the ring is in a
second rotational position relative to the drill bit.

2. The retaining system according to claim 1 wherein the ring has an inner
circumferential surface provided with a plurality of circumferentially spaced apart
inwardly projection lugs.

3. The retaining system according to claim 2 wherein the lugs are arranged so
that when the ring is in the second position the lugs are in substantial axial alignment
with the stops.

4. The retaining system according to claim 2 or 3 wherein the lugs are arranged
so that when the ring is in the first position the lugs are in substantial axial alignment
with the gaps.

5. The retaining system according to claim 1 wherein the ring has an inner
circumferential surface provided with a plurality circumferentially spaced apart

recesses that extend in an axial direction.

6. The retaining system according to claim 5 wherein the recesses are arranged
so that when the ring is in the second position the recesses are in substantial axial
alignment with the gaps.

7. The retaining system according to claim 5 or 6 wherein the recesses are
arranged so that when the ring is in the first position the lugs are in substantial axial
alignment with the stops whereby the ring is able to pass over the stops to surround a
portion of the drill bit.

8. The retaining system according to claim 1 wherein the ring has an inner
circumferential surface provided with a plurality of circumferentially spaced apart
inwardly projection lugs the lugs being spaced apart by respective axially extending
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recess, the lugs and recesses arranged so that when the ring is in the first position the
recesses are in axial alignment with the stops to enable the ring to pass over the stops
and surround a portion of the drill bit and when the ring is moved to the second position
the lugs are in substantial axial alignment with the stops to prohibit the drill bit from
axially passing out of the ring.

9. The retaining system according to any one of claims 1 — 8 comprising a detent
system capable of holding the ring in the second position.

10. The retaining system according to claim 9 wherein the detent system comprises
a sleeve locatable over a portion of the drill bit and wherein the sleeve and the ring are
provided with complimentary parts capable of interlocking with each other.

11. The retaining system according to claim 10 wherein the complementary parts
comprise teeth or castellations formed on each of the ring and the sleeve.

12. The retaining system according to claim 10 wherein the complementary parts
comprise male parts formed on one of the ring and sleeve, and female parts formed on
the other of the ring and sleeve.

13. The retaining system according to any one of claims 10 — 12 wherein the
sleeve is provided with an inner circumferential surface which is provided to inhibit
substantial relative rotation of the sleeve about the drill bit.

14. The retaining system according to claim 13 wherein the circumferential surface
of the sleeve is provided with a plurality of projections capable of residing in axially
extending grooves formed on the drill bit wherein the projections are dimensioned to
prevent passage in a rotational direction over axially extending splines formed on the
drill bit which interleave with the grooves.

15. A bit retaining system for a DTH hammer drill bit having an outer surface with a
stop mechanism at an up-hole end of the drill bit, the stop mechanism projecting
radially outward from the outer surface, the retaining system comprising: a ring having
an inner circumferential surface provided with a plurality of lugs projecting in a radial
inward direction the lugs being spaced apart by respective axially extending recess,
the lugs arranged to prevent to stop mechanism from passing through the ring.
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16. The retaining system according to any one of claims 1 — 15 wherein the ring is
formed as single one piece continuous ring.

17. The retaining system according to any one of claims 1 — 15 wherein the ring
comprises two or more segments which when juxtaposed end to end form the ring.

18. The retaining system according to claim 17 comprising a bias mechanism
operable to bias the segments toward a common center.

19. The retaining system according to claim 18 wherein the bias mechanism
comprises one or more: resilient O-rings; clips or spring clips.

20. A retaining system for a DTH hammer drill bit having an outer surface with a
stop mechanism at an up-hole end of the drill bit the stop mechanism projecting
radially outward from the outer surface, the retaining system comprising: a ring formed
of two or more segments; the ring having an inner circumferential surface provided with
a plurality of circumferentially spaced apart inwardly projection lugs the lugs being
spaced apart by respective axially extending recess, the lugs and recesses arranged
so that the lugs project inwardly of the stop mechanism to prevent the stop mechanism
from passing axially through the ring.

21. The retaining system according to claim 20 wherein the recesses are arranged
to form channels opposite the outer surface of the drill bit to enable fluid flow between
the ring the and the bit.

22. The retaining system according to claim 20 or 21 comprising a detent system
capable of holding the ring in a fixed rotational position relative to the drill bit.

23. The retaining system according to claim 22 wherein the detent system
comprises a sleeve locatable over a portion of the drill bit and wherein the sleeve and
the ring are provided with complementary parts arranged to interlock when in axial

alignment.

24, The retaining system according to claim 23 wherein the complementary parts
comprise teeth or castellations formed on each of the ring and the sleeve.

25. The retaining system according to any one of claims 20 to 23 wherein when the
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drill bit is formed with plurality of axially extending and interleaved grooves and splines
between the stop mechanism and a bit face of the drill bit, the detent system is
arranged so that when ring in a fixed rotational position relative to the drill bit the
recess on the ring are in radial alignment with the grooves on the drill bit.
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