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(54) Drill hammer assembly

(57) The invention concerns a down the hole drill
hammer assembly providing a full piston area exposure
to driving fluid pressure by the omission of the usual fin-
ger valve from the upper piston area and providing the
piston with blind bores at each end and passages
through the piston wall enabling predetermined commu-
nication between the blind bores for exhausting pres-
sure fluid through the drill bit assembly. Fluid transfer
passages are also provided in the inner wall of an outer
wear sleeve of the drill hammer assembly.
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Description

FIELD OF THE INVENTION

[0001] This invention relates to a drill hammer assem-
bly and more particularly to a drill hammer assembly for
a down the hole rock drill.

BACKGROUND TO THE INVENTION

[0002] Down the hole rock drills are well known. Many
drills of this kind have an air chamber above as well as
below the piston. When the bottom chamber is pressu-
rised with compressed air, the piston moves up and
away from the bit. When the top chamber is pressurised
the piston moves down towards the bit to strike the head
of the bit. With each cycle, the chambers also have to
exhaust. The bottom chamber does so by opening of
the foot valve tube. The foot valve tube protrudes from
the bit head here it engages in the bore of the piston.
The exhaust air flows via the bore of the foot valve tube
when it is open through the body of the bit and out to the
atmosphere.
[0003] When the piston is in the upward stroke, there
is a finger valve, which projects from the top chamber
into the central bore of the piston to seal off the bore.
When the piston moves towards the bit, the finger valve
disengages from the bore of the piston and the top
chamber exhausts through the central bore of the piston
and then through the bore of the bit to the atmosphere.
[0004] All these constructions involve a reduction in
the area of the piston exposed to working fluid due to
the finger valve necessarily engaging in the piston bore.
[0005] It is advantageous to keep the overall diameter
of the piston in a down-the-hole drill hammer assembly
as small as possible while still operating an adequate
piston area exposed to working fluid.

OBJECT OF THE INVENTION

[0006] Accordingly it is the object of the present in-
vention to provide a drill hammer assembly of the kind
referred to in which reduction of piston area exposed to
the working fluid by the finger valve is avoided.

SUMMARY OF THE INVENTION

[0007] According to this invention there is provided a
down the hole drill hammer assembly comprising a
backhead fitted into a wear sleeve, a piston forming the
hammer reciprocable in the wear sleeve and a drill bit
assembly including a foot valve tube and an anvil of
smaller surface area than the hammer end of the piston
located in the end of the wear sleeve remote from the
backhead characterised in that the piston has blind
bores extending from each end and ports through the
wall of the piston providing for communication between
the blind bores, a collar around the piston and the piston

having a diameter at the hammer end larger than the
backhead end, the backhead including an axial inlet
passage and branched outlet passages through the wall
of the backhead, longitudinal passages in the inner wall
of the wear sleeve to provide selectively flow paths from
the inlet to the upwardly exposed surfaces of the piston
or alternatively to the upper surface of the collar and the
drill bit end of the piston around the anvil with exhaust
passages through the piston and communicating exter-
nally of the piston between the blind bores in the piston.
[0008] Further features of this invention provide a
check valve located in the inlet passage.
[0009] The invention also provides for the bit assem-
bly to be fitted in conventional manner to be axially mov-
able in sealing engagement with the bottom end of the
wear sleeve.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] These and other features of this invention will
become apparent from the following description of one
preferred embodiment described below with reference
to the accompanying drawing.
[0011] In the drawing:-
[0012] FIG. 1 shows a longitudinal cross-section of
down-the-hole drill assembly.

DETAILED DESCRIPTION WITH REFERENCE TO
THE DRAWINGS

[0013] As shown the drill assembly consists of a back-
head (1) with an axial inlet passage controlled by a
check valve (2). The backhead fits into a wear sleeve
(3) forming a cylinder within which a piston (4) can re-
ciprocate. Entry ports (5) extend through the wall of the
backhead (1) and open into longitudinal passages (6) in
the wall of the wear sleeve (3).
[0014] The passages (6) open at their operatively low-
er ends into an annular chamber (7) around the piston
(4). The lower end of chamber (7) is enlarged at (8) and
accommodates a collar (9) on the piston (4).
[0015] The bottom end (12) of the piston (4) provides
the hammer face and a foot valve tube (13) extends from
a drill bit assembly (14) into a blind bore (15) in the piston
(4) in one direction and through the drill bit (14A) at the
other.
[0016] The drill bit assembly (14) is mounted in the
bottom of the wear sleeve in a conventional manner
which maintains the bit in sealing engagement with the
wall of the wear sleeve and provides limited relative axial
movement between the bit assembly and wear sleeve.
[0017] There is a second blind bore (16) in the upper
end of the piston (4) and ports (17) and (18) through the
walls of the blind bores (15) and (16) respectively. These
open in close proximity to each other on either side of a
bridge separating the bores (15) and (16).
[0018] The passages (6) extend downwardly from the
chamber (7) as passages (19) between the hammer end
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of the piston (4) and the wall of the wear sleeve (3).
These passages terminate in chamber (20) where fluid
pressure can act on the inclined outer surface of the end
of the piston (4) around the anvil end of the bit.
[0019] The drill bit assembly (14) provides around the
foot valve tube (13) an annular anvil (21) for the piston
(4).
[0020] Ports (22) are provided so that passage (6) can
communicate with a chamber 23) formed between the
upper end of the piston (4) and the internal wall (24) of
the backhead (1).
[0021] It should be noted that with the above construc-
tion the chamber (7) is at all times during operation of
the hammer in fluid communication with the inlet through
check valve (2) and passages (6).
[0022] Further it will be seen that the ports (22) can
be closed or opened by movement of the piston (4) with-
in the wear sleeve. Similarly the shoulder (9) on the pis-
ton can selectively open or close the flow path from the
chamber (7) through the enlargement (8).
[0023] In use compressed air enters the backhead (1)
and opens the check valve (2) permitting flow through
ports (5). The air then enters the passages (6) and flows
into chamber (7). Chamber (7) is always full of com-
pressed air from the supply. The air then flows past
shoulder (9) on the piston (4) via enlargement (8) in the
wear sleeve and into the bottom chamber (20). The
compressed air acts on the bottom annular surface of
the piston and lifts the piston away from the drill bit as-
sembly (14) in its upward stroke. In this part of the stroke
the shoulder (9) on the piston closes the bottom end of
chamber (7) in the wear sleeve and shuts the flow of the
compressed air to chamber (20). The compressed air in
chamber (20) keeps expanding until the hammer end
(12) of the piston passes the end of the foot valve tube
(13) The air in chamber (20) then exhausts down the
bore (13) of the bit and out to the atmosphere.
[0024] The piston (4) continues in its upward travel
until ports (18) line up with ports (22). The compressed
air from ports (5) and passage (6) enters the top cham-
ber (16) and acts on the surface area of the whole upper
blind bore (16).
[0025] The surface areas of blind bore (16) and upper
surface (10) of shoulder (9) combine to make up the full
surface area of the bore of the wear sleeve without a
loss of the surface area of the bore in the piston, as in
conventional hammers. Surface (10) is always under
pressure since chamber (7) does not exhaust during the
cycle.
[0026] The piston (4) now starts the movement to-
wards the bit in its power stroke.
[0027] The piston shuts ports (22) and the air acting
on surface of blind bore (16) keeps expanding, and in
conjunction with the air acting on surface (10), acceler-
ates the piston to strike the annular anvil (21). In the
downward movement of the piston ports (18) open in
the passage (25) formed in the backhead. Passage (25)
enables ports (17) and (18) to communicate and the ex-

haust air from the top chamber (16) flows via ports (18)
into passage (25) and into ports (17). The exhaust air
then flows down the piston bore (15) and the foot valve
tube (13) in the bit to the atmosphere.
[0028] When the hammer is lifted off the bottom of the
borehole in a "flush only" mode, the bit drops forward
against the bit retaining rings in conventional manner.
The piston (4) follows the bit and ports (17) move past
of the inner end of the back head (1) and compressed
air flows from chamber (7), which is always exposed to
air, via ports (17) into the bore (15) of the piston through
the bit and out to the atmosphere. At the same time the
lower end (11) of the collar (9) on the piston shuts off
passage (8) in the bore of the wear sleeve to prevent
airflow reaching chamber (20). At the same time the up-
per end of the piston opens ports (22) and the top cham-
ber (16) is supplied with compressed air. Air pressure
acting on piston surface area (16) and (10), and the ab-
sence of pressure on surface area of the anvil (21) caus-
es the piston to be inactive and only flushing takes place.
[0029] The dimensions of the various passages and
chambers can readily be determined by those skilled in
the art and the hammer drill provides optimum use of
the piston surface during the power stroke.

Claims

1. A down the hole drill assembly comprising a back-
head fitted into a wear sleeve, a piston forming a
hammer reciprocable in the wear sleeve and a drill
bit assembly including a foot valve tube and an anvil
of smaller surface area than the hammer end of the
piston located in the end of the wear sleeve remote
from the backhead characterised in that the piston
has blind bores extending from each end and ports
through the wall of the piston providing for commu-
nication between the blind bores, a collar around
the piston and the piston having a diameter at the
hammer end larger than the backhead end, the
backhead including an axial inlet passage and
branched outlet passages through the wall of the
backhead, longitudinal passages in the inner wall
of the wear sleeve to provide selectively flow paths
from the inlet to the upwardly exposed surfaces of
the piston or alternatively to the upper surface of the
collar and the drill bit end of the piston around the
anvil with exhaust passages through the piston and
communicating externally of the piston between the
blind bores in the piston.

2. A down the hole drill assembly as claimed in claim
1 characterised in that a check valve is located in
the inlet passage.

3. A down the hole drill assembly as claimed in claim
2 characterised in that the bit assembly is fitted in
conventional manner to be axially movable in seal-
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ing engagement with the bottom end of the wear
sleeve.
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