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(57) Abstract: The present invention provides a drill head assembly (11) adapted to be incorporated in a tool such as a rock drill.
The drill head assembly (11) comprises a drill housing (12) adapted to support a shank (18), which transmits motion to a drill bit.
The assembly (11) also comprises a reciprocating piston (19) which acts against the shank, to move the shank in a reciprocating
manner. A chamber (23) is defined by the housing and a front face (25) of the piston and has an inlet (27) and an outlet (29)
through which a fluid enters and leaves the chamber. As the shank moves towards a first position the chamber is partially sealed
such that further movement of the shank towards the first position causes an increase in pressure in the chamber causing a damp-
ening etfect upon the piston.
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Drill Head Assembly
Field of the Invention

The present invention generally relates to a drill head assembly for use with a
drill. In particular the invention relates to a rock drill configuration which provides
a dampening effect upon the drill when the rock drill is operating under certain
conditions.

The invention also has applications in other machinery whereby a piston
reciprocates to provide a hammer type action, such machinery includes jack

hammers, surface percussion drills and rock breakers.

Background Art

Rock drilling is, as its name suggests, a drill for penetrating rock. These drills are
widely used in the mining industry and are often used in very harsh conditions.
Furthermore, the drills are often used to complete tasks that they were not
particularly designed to execute.

Rock drills are a percussion tool with a hammering action. This action provides a
short, rapid hammer thrust to a drill bit, allowing the drill to proceed further into
the rock with less effort than a conventional drilling action. When drilling rock the
hammering action transfers significant force to the rock face through the drill bit.
The hammering effect in a rock drill is typically caused by the action of a
reciprocating piston fixed to a drill shank moving rapidly in a drill housing whilst
the shank is rotating.

In a typical configuration, the drill bit is located at the end of a drill steel, each of
which may be up to 5 metres long. The drill steel threadingly engages a shank
incorporated in the drill head assembly. The shank comprises a shaft, a series of
spines at one end adapted to engage a driver of the rockdrill, and a thread at the
other end adapted to engage the drill steel. The reciprocating piston of the rock
drill acts upon the shank, transmitting the hammering action through the drill
steel to the drill bit.
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Most current rock drills are designed to be used specifically for engaging with

drilling consumables when the bit is in contact with a rock formation. This is
achieved by ensuring the drill bit is constantly engaged with the rock formation,
therefore exerting a rearward force upon the shaft and piston to ensure the
shank does not engage a fixed surface of the drill housing. When the rock drill is
operating without the bit adequately engaged with the rock the reciprocating
piston moves through a longer stroke. Without adequate rock contact there is
minimal to zero force acting rearwardly upon the drill bit. The stroke is then only

limited by the piston exerting energy against the fixed surface of the drill housing.

In practice the rock drill is used in other applications. This includes unblocking or
unbogging of drill steels, scaling and bolting. In these other applications there is

also minimal to zero force acting rearwardly upon the drill bit.

During operation, when there is minimal to zero force acting rearwardly upon the
drill bit the reciprocating piston repetitively engages the fixed surface of the drill
housing. This creates significant vibration, stress and ultimately damages the
drill components.

This problem is a significant issue within the mining industry. Several solutions
have been identified, however, these solutions involve the use of hydraulic oil,
require large and heavy machinery, and/or have many components. As a resul,
these solutions cannot be used on development drills or smaller drills, and have

proven to be unreliable.

The preceding discussion of the background to the invention is intended only to
facilitate an understanding of the present invention. It should be appreciated that
the discussion is not an acknowledgment or admission that any of the material
referred to was part of the common general knowledge as at the priority date of
the application.

SUMMARY OF INVENTION

It is an object of this invention to provide a drill head assembly which has a
dampening effect on the hammering action when there is minimal force acting

rearwardly upon a drill bit.



WO 2011/000033 PCT/AU2010/000815
3

The present invention provides a reciprocating head assembly adapted to be
incorporated in a tool such as a rock drill, jackhammer or similar percussion tool,

the reciprocating head assembly comprises:

a housing adapted to support a shank, the shank being adapted to

5 transmit motion to a working end;

a reciprocating piston which acts against the shank, to move the shank in
a reciprocating manner, the piston being slidingly received in a hollowed

portion of the housing;

a chamber defined by the hollow portion and a front face of the piston, the
10 chamber having an inlet and an outlet through which a fluid may enter and
leave the chamber, the chamber varying in size as the piston moves

reiative to the hollow portion;

whereby as the shank moves towards a first position the chamber is partially
sealed such that further movement of the shank towards the first position causes
15 an increase in pressure in the chamber causing a dampening effect upon the

piston.

The present invention provides a drill head assembly adapted to be incorporated
in a tool such as a rock drill, the drill head assembly comprises:

a drill housing adapted to support a shank, the shank being adapted to
20 transmit motion to a drill bit;

a reciprocating piston which acts against the shank, to move the shank in
a reciprocating manner, a chamber defined by the housing and a front
face of the piston, the chamber having an inlet and an outlet through
which a fluid may enter and leave the chamber, the chamber varying in

25 size as the piston moves relative to the hollow portion;

whereby as the shank moves towards a first position the chamber is partially
sealed such that further movement of the shank towards the first position causes
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an increase in pressure in the chamber causing a dampening effect upon the

piston.

Preferably the first position of the shank corresponds to the forward most position
of the shank relative to the housing when there is minimal to zero force acting

rearwardly upon the drill bit.

In use, when the drill bit of the tool is not engaged with a surface, the shank
moves to the first position, the chamber is partially sealed. This dampens further
forward movement. Eventually the shank will reach the first position whereby the
pressure in the chamber is of sufficient magnitude to prevent the forward
movement of the shank and piston, preventing the piston from engaging the
housing. This significant reduces vibration, stress and damage to the tool

components.

Preferably the piston is slidingly received in a hollowed portion of the housing.
The hollowed portion of the housing and the front face of the piston define the

chamber.

The fluid may be a liquid or a gas.

The chamber may be sealed by soft or mechanical sealing techniques. The
mechanical seal may be provided as a result of minimal tolerance between the

components.

Preferably the shank has a first end adapted to threadingly engage a drill steel,
whereby the drill steel has a drill bit at an opposed end for engaging the rock

formation.

Preferably the shank has a second end adapted to be received in a driver of the
drill whereby the driver exerts a rotational force on the shank.

Preferably when the shank is in the first position the front face of the piston is
adjacent or just in contact with a fixed surface of the housing.
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The outlet may move between an open condition and a partially closed condition,

such that the partially closed condition corresponds to the first position of the

shank.

In another aspect of the invention the outlet may move between an open
condition and a closed condition, such that the closed condition corresponds to
the first position of the shank, whereby in the closed condition the outlet is
completely blocked.

Preferably the piston reciprocates within the hollow portion in a direction along
the longitudinal axis of the housing. Preferably the piston moves the shank
between the first position and the second position, the second position being
defined by the maximum distance the piston may extend away from the fixed
surface of the housing. This may be determined by the configuration of the drill
head assembly.

The shank may have a hollow passage extending therealong. The hollow
passage may have an open end at the first end of the shank, and a second
closed end.

The shank may have a portion which passes through the chamber.

The shank may have an aperture extending from an outer surface of the shank to
the hollow passage.

The aperture may provide the outlet for the chamber. The outlet may be
unrestricted when the shank is in a third position. The third position is spaced
from the first position and corresponds to the position of the shank relative to the
housing when there is a force acting rearwardly upon the drill bit, as would be
experienced when the tool drill bit is in engagement with a surface. When in this
position, the chamber is in fluid communication with the outlet, allowing fluid from
the chamber to flow into and along the hollow passage to the drill bit. This

provides the flushing fluid required at the rock formation being drilled.
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Preferably when the shank is in the third position the entire aperture is located in

the chamber allowing full flow therethrough.

Preferably when the shank is in the first position the aperture is at least partially
blocked by the housing or piston.

The housing may have a shoulder extending into the hollow portion to provide
the fixed surface, preventing the piston moving forward there beyond.

The drill head assembly may comprise a second inlet to provide fluid to the
chamber. The second inlet may act as a second stage pressurisation system.
The inlet may provide fluid at a point between the fixed surface of the housing
and the front face of the piston.

The drill head assembly may comprise a one way valve to minimise the vacuum
or pulsation which may be created as the piston moves the shank from the first

position.

The inlet of the chamber may be in fluid communication with a fluid supply,
whereby when the shank is in the third position the chamber outlet is completely
open allowing the fluid to flow from the chamber, through the shank before
eventually passing to the rock formation. When the outlet is partially blocked, as
is the case when the shank is in the first position, the fluid supply pressurises the
chamber, thereby providing an increased dampening effect on the piston.

The fluid supply may be provided by the flushing medium typically utilised in a
conventional rock drill assembly. That is to say that rock drill assemblies of the
prior art include a supply of flushing medium which is delivered to the rock
formation during drilling. In the current invention this supply of fluid may also be
used to provide the fluid, and hence the required pressure to the chamber. The
flushing medium may be water, air or a combination of both.

The shank’s first position may be varied according to the pressure in the
chamber and/or the location of the outlet with respect to the chamber. Preferably
the pressure is varied by adjusting the flow of the fluid supplied through the inlet.
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In contrast to the prior art, the present invention provides an efficient and

effective assembly which minimises the vibration and heat created by excessive
piston stroke. Excessive piston stroke in a rock drill occurs in at least those
applications in which the rock drill does not have sufficient resistive force exerted
there along to maintain the piston in a position whereby the front surface of the
piston does not engage a fixed surface of the housing. The present invention
provides a means in which damage to the rock drill assembly is minimised when
there is insufficient resistive force to prevent the piston forcibly engaging the
fixed surface of the housing. This is as a result of an increase in pressure in the

chamber when the resistive force is in sufficient.

Brief Description of the Drawings

The invention will be better understood by reference to the following description
of a specific embodiment thereof as shown in the accompanying drawings in

which:

Figure 1 is a cross sectional view of a drill head assembly according to an

embodiment of the invention wherein a drill bit is in a first position; and

Figure 2 is a view similar to figure 1 but with the drill bit in a second
position.

In the attached drawings like structures are referred to by like numerals
throughout the several views. The drawings shown are not necessarily to scale,
with emphasis instead generally being placed upon illustrating the principles of

the present invention.

Best Mode(s) for Carrying out the Invention

Referring to figures 1 and 2, the invention according to an embodiment is in the
form of a drill head assembly 11. In this embodiment the drill head assembly 11
is particularly adapted to be used in conjunction with a rock drill for use in
underground mining. However, it is to be appreciated that the present invention

may be used in any percussion type tool, such as surface percussion drills, rock
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breakers and jackhammers. These alternatives are considered to be within the

scope of this invention.

The drill head assembly 11 comprises a drill housing 12 adapted to support a drill
shank 13. The shank comprises a shaft, a thread 20 at a first end 14 and a
series of drive splines at a second end 16. The threaded end 20 of the shank 13
is adapted to engage a drill steel (not shown) which supports the drill bit (not
shown), which in turn engages the rock formation during a drilling operation. The
shank 13 has a hollow passage (not shown) extending along a portion of the
length of the shank 13. The hollow passage has an opening at the first end 14 to
allow a flushing medium to be delivered into the drill steel.

The shank 13 also has an aperture 26 located along the shank 13. The aperture
26 extends from the outer surface of the shank 13 to the hollow passage within
the shank 13. In other embodiments the shank may have more than aperture
located there along. The aperture 26 acts as a flushing port.

The second end 16 of the shank 13 is adapted to be received in a driver 15 of a
drill (not shown) to provide rotational movement to the shank 13.

Adjacent the second end 16 of the shank 13 a reciprocating piston 19 which is
received in a hollow portion 21 of the housing 12.

The housing 12 has a fixed surface in the form of a shoulder 31. The shoulder
31 is adapted to prevent the piston moving there beyond.

In the present embodiment, the shank 13 slides forward and back to a length of
about 20mm relative to the piston 19. When in the first position the shank 13
engages the shoulder 31 of the housing 12, whilst at the second position it
engages a dampening piston (not shown) and the piston 19 The dampening
piston remains relatively stationery and acts as a shock absorber to dampen
vibration reverberating back up the shank 13 during normal or high bit contact

(forward force).

The housing 12 has a forward portion which, in cooperation with a front face 25
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of the piston 19, defines a chamber 23. The size of the chamber 23 varies

according to the position of the piston 19 within the hollow portion 21.

The chamber 23 incorporates an inlet 27 for the delivery of fluid, such as water,
to the chamber 23. The inlet 27 is in fluid communication with a fluid supply and
water pump, neither of which are shown. In the present embodiment the fluid
supply is integral with the flushing medium system of the rock drill.

The aperture 26 incorporated in the shank 13 acts as the outlet 29 for the
chamber 23 such that when the outlet 29 is open, fluid may pass into the hollow
passage of the shank 13 to be delivered to the rock being drilled.

In operation, the shank 13 moves from a first position where the piston is in
engagement with the shoulder 31, defining the forward most position of the
shank 13, as shown in figure 1, and a second position, whereby the shank 13 is

in a rearmost position, as shown in figure 2.

As illustrated in figure 1, the outlet 29 provided by the aperture 26 of the drill
shank 13 is partially blocked by a front region 37 of the housing 12. This, in co-
operation with seals 33, partially seals the chamber 23.

When drilling, the reactive force acting upon the first end 14 of the shank 13
causes the shank 13 to move rearwardly with respect to the housing 12. This
causes the piston 19 to move in the same direction and draws the aperture 26 of
the shank 13 into the chamber 23. The aperture 26 then provides the outlet 29
allowing fluid to pass from the chamber 23 through the hollow passage of the
shank 13 to the rock formation.

When the reactive force is removed from the thread 20 at the first end 14, the
aperture 26 of the shank 13 moves within the housing 12. Therefore, the outlet
29 begins to close causing pressure to build up in the chamber 23 as the fluid is
retained therein. The increase in pressure provides a reactive force acting
against the front face 25 of the piston 19. This has the effect of dampening the
motion of the piston 19 as it moves from the second position towards the first

position.
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In the current embodiment, this dampening effect ensures the front face 25 of the

piston 19 does not engage the shoulder 31 of the housing 12 with excessive
force (if at all). Therefore, the risk of damage to the drill housing assembly 11 is
minimised. In addition the heat and vibration which would otherwise be

generated by the drill head assembly 11 is significantly reduced.

In the embodiment shown, the front face 25 of the piston 19 engages the
shoulder 31 when in the first position. However, the size of the chamber 23 and
the position of the piston when the shank is in the first position may be varied
according to the position of the aperture 26 along the drill shank 13. Hence, the
drill head assembly 11 can be designed such that the front face 25 of the piston
19 is a distance from the housing shoulder 31 when the drill head assembly 11 is
in the first position.

By regulating the volume of the fluid/flushing medium entering through the inlet
27 of the chamber 23, the operator is also able to regulate the dampening effect
the fluid in the chamber 23 provides to the piston 19.

Modifications and variations such as would be apparent to the skilled addressee
are considered to fall within the scope of the present invention.

Throughout the specification, unless the context requires otherwise, the word
“comprise” or variations such as “comprises” or “comprising”, will be understood
to imply the inclusion of a stated integer or group of integers but not the

exclusion of any other integer or group of integers.

Also, future patent applications maybe filed in Australia or overseas on the basis
of, or claiming priority from, the present application. It is to be understood that
the following provisional claims are provided by way of example only, and are not
intended to limit the scope of what may be claimed in any such future application.
Features may be added to or omitted from the provisional claims at a later date

so as to further define or re-define the invention or inventions.
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The Claims Defining the Invention are as Follows:

1. A drill head assembly adapted to be incorporated in a tool such as a rock .
drill, the drill head assembly comprises:

a drill housing adapted to support a shank, the shank being adapted to
transmit motion to a drill bit;

a reciprocating piston which acts against the shank, to move the shank

in a reciprocating manner,;

a chamber defined by the housing and a front face of the piston, the
chamber having an inlet and an outlet through which a fluid enter and
leave the chamber, the chamber varying in size as the piston moves

relative to the hollow portion;

whereby as the shank moves towards a first position the chamber is
partially sealed such that further movement of the shank towards the first
position causes an increase in pressure in the chamber causing a

dampening effect upon the piston.

2. The drill head assembly according to claim 1 wherein the first position of
the shank corresponds to the forward most position of the shank relative
to the housing when there is minimal to zero force acting rearwardly upon
the dirill bit.

3. The drill head assembly according to claim 1 or 2 wherein the piston is
slidingly received in a hollowed portion of the housing, the hollowed
portion of the housing and the front face of the piston defining the
chamber.

4. The drill head assembly according to claim 1, 2 or 3 wherein the chamber

is sealed by soft or mechanical sealing techniques.

5. The drill head assembly according to any one of the preceding claims

wherein the shank has a first end adapted to threadingly engage a drill
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steel, whereby the drill steel has a drill bit at an opposed end for engaging

the rock formation.

. The drill head assembly according to any one of the preceding claims

wherein the shank has a second end adapted to be received in a driver of
the drill whereby the driver exerts a rotational force on the shank.

7. The drill head assembly according to any one of the preceding claims

wherein when the shank is in the first position the front face of the piston

is adjacent or just in contact with a fixed surface of the housing.

. The drill head assembly according to any one of the preceding claims

wherein the outlet moves between an open condition and a partially
closed condition, such that the partially closed condition corresponds to
the first position of the shank.

. The drill head assembly according to any one of claims 1 to 7 wherein the

outlet moves between an open condition and a closed condition, such that
the closed condition corresponds to the first position of the shank,
whereby in the closed condition the outlet is completely blocked.

10.The drill head assembly according to claims 7, 8 or 9 wherein the piston

moves the shank between the first position and a second position, the
second position being defined by the maximum distance the piston

extends away from the fixed surface of the housing.

11.The drill head assembly according to any one of the preceding claims

wherein the shank has a hollow passage extending therealong, the hollow
passage having an open end at the first end of the shank, and a second
closed end.

12.The drill head assembly according to any one of the preceding claims

wherein the shank has a portion which passes through the chamber.
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13.The drill head assembly according to claims 11 or 12 wherein the shank
has an aperture extending from an outer surface of the shank to the

hollow passage.

14.The drill head assembly according to claims 13 wherein the aperture
5 provides the outlet for the chamber.

15.The drill head assembly according to claims 14 wherein the outlet is
unrestricted when the shank is in a third position.

16.The drill head assembly according to claim 14 or 15 whereby when the
shank is in the third position the entire aperture is located in the chamber
10 allowing full flow therethrough.

17.The drill head assembly according to claim 14, 15 or 16 wherein when the
shank is in the first position the aperture is at least partially blocked by the
housing or piston.

18.The drill head assembly according to any one of claims 7 to 17 wherein
15 the housing has a shoulder extending into the hollow portion to provide
the fixed surface.

19.The drill head assembly according to any one of the preceding claims
further comprising a second inlet to provide fluid to the chamber between
the fixed surface of the housing and the front face of the piston, creating a
20 second stage pressurisation system.

20.The drill head assembly according to any one of the preceding claims
further comprising a one way valve to minimise the vacuum or pulsation

which is created as the piston moves the shank from the first position.

21.The drill head assembly according to any one of the preceding claims

25 wherein the inlet of the chamber is in fluid communication with a fluid
supply.
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22.The drill head assembly according to claims 21 wherein the fluid supply is
provided by the flushing medium typically utilised in a conventional rock
drill assembly.

23.The drill head assembly according to any one of the preceding claims
5 wherein the shank’s first position is varied according to the pressure in the

chamber and/or the location of the outlet with respect to the chamber.

24 The drill head assembly according to claim wherein the pressure is varied
by adjusting the flow of the fluid supplied through the inlet.

25.A reciprocating head assembly adapted to be incorporated in a tool such
10 ~as a rock drill, jackhammer or similar percussion tool, the reciprocating

head assembly comprises:

a housing adapted to support a shank, the shank being adapted to

transmit motion to a working end;

a reciprocating piston which acts against the shank, to move the shank
15 in a reciprocating manner, the piston being slidingly received in a
hollowed portion of the housing;

a chamber defined by the hollow portion and a front face of the piston,

the chamber having an inlet and an outlet through which a fluid enter

and leave the chamber, the chamber varying in size as the piston
20 moves relative to the hollow portion;

whereby as the shank moves towards a first position the chamber is
partially sealed such that further movement of the shank towards the first
position causes an increase in pressure in the chamber causing a

dampening effect upon the piston.

25 26.A drill head assembly as substantially herein described with reference to
the drawings.
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27.A reciprocating head assembly as substantially herein described with

reference to the drawings.
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