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(57) Abrege/Abstract:

A drill slide (1) for a drilling apparatus, said slide (1) adapted to slidably support a drifter (6), said slide (1) comprising a telescopic
shaft (2) having a first elongate member (3) telescopically slidable with respect to a second elongate hollow member (4); a first rall
mounted to or integral with said second elongate hollow member (4) upon which said drifter (6) travels along; and wherein a
second removable rail (7) Is adapted to be fitted adjacent to said first elongate member (3) In an extended configuration, where said
second rail (/) Is end to end with said first rail (5) thereby allowing said drifter (6) to slide along said first (5) and second rails (7).
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(54) Title: DRILL SLIDE FOR ROCK DRILLING APPARATUS

(57) Abstract: A drill slide (1) for a drilling apparatus, said slide (1) adapted to slidably support a drifter (6), said slide (1) compris-
< ing a telescopic shaft (2) having a first elongate member (3) telescopically slidable with respect to a second elongate hollow member
(4); a first rail mounted to or integral with said second elongate hollow member (4) upon which said drifter (6) travels along; and
I~ wherein a second removable rail (7) is adapted to be fitted adjacent to said first elongate member (3) in an extended configuration,

rails (7).

(7) is end to end with said first rail (5) thereby allowing said drifter (6) to slide along said first (5) and second
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DRILL SLIDE FOR ROCK DRILLING APPARATUS

TECHNICAL FIELD

This invention relates to a rock drilling apparatus and method.

This invention has particular but not exclusive application to a rock drilling apparatus and
method for use in mine construction, and for illustrative purposes, reference will be made to
such application. However, it is to be understood that this invention could be used in other

applications, such as general tunnel construction, underpinning and the like.

BACKGROUND

Underground mining of mineral ores, such as coal and hard and soft rock mining requires the
developments of underground drives in the form of tunnels. In all hard-rock applications, drive
development is achieved through a drilling, charging, blasting, and mucking cycle. In the
drilling stage of the cycle, a pattern of holes is drilled into the blind end of the drive. The holes
are generally parallel to the drive axis.

In the charging stage, explosive is placed in the drilled holes and connected via a detonating
arrangement. In the blasting stage the explosive is detonated, the resulting blast fracturing the
solid rock. In the mucking stage a front-end loader digs the fractured rock and removes it for
hoisting to the surface via skips. This development cycle is well understood and is currently

the most cost effective means of developing drives in hard rock.

An unavoidable consequence of this proven method is rock fracture beyond the desired
geometric shape of the tunnel cross-section. This rock fracturing can cause the tunnel roof
and/or sidewalls to be unstable. Rock fragments large and small can disengage from the back
and sidewalls and fall under the influence of gravity. Particle size ranges from microscopic to

cubic metres. Falling particles larger than a tennis ball can prove fatal to personnel.

To protect miners from larger falling particles, a rock bolting/meshing procedure is applied.
The process requires drilling holes in the ‘back’ (walls and overhead), and holding square
mesh, typically 50mm x 50mm to 150mm x 150mm apertures, against the ‘back’. Rock bolts
and retaining plates are inserted through the mesh and into the drilled holes. Larger particles
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are restrained from falling by the rock-bolts and smaller particles are retained or caught by the

mesh.

The drill hole depths required for advancement drilling (drilling to extend the length of the
tunnel) can be up to 5 metres while drilling in the roof and sides of the tunnel for rock bolts
requires a depth of approximately 3 metres. Drilling is generally carried out using a percussive
rock drill mounted to a slide. The drill steel (drill bit) is supported at one end by the drifter
(drill) and at the other end by a drill guide. For long drill steel, a centre steady 1s often
required. The total length of the drill slide assembly required to drill a 5 metre hole is about
6.5 metres being made up of the drill steel, the drifter, a hose guide spool typicaliy mounted
behind the drifter and the drill steadies. Typical mining cross sections range from 3 metres x 3

metres to 6 metres x 6 metres. It is therefore difficult to use a drill slide mechanism of a set

length to drill the advancement holes and the rock bolt holes.

One solution to overcome this is providing two different machines, each fitted with appropriate
length sides or alternatively by using a single machine fitted with a split feed. A split teed
consists of one slide mounted on another slide allowing the length of the slide to be adjusted.
These split feeds are quite complicated mechanisms that require high maintenance and are also

mechanically quite complicated and unreliable.

A further prior art embodiment is to use a drill slide that uses a telescoping feed arrangement.
This telescopic arrangement wears very rapidly as the sliding surfaces are under load as the
elongate telescopic member is jammed against the rock face while the drill is moving. Another
problem is that the telescoping elongate member is also at the rock face where all of the ground
rock from the holes discharges. This discharging rock rapidly wears the telescope and makes

such an arrangement costly and unreliable.

The present invention seeks to provide a drill slide for a drilling apparatus that overcomes at

least one of the disadvantages of the prior art.
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SUMMARY OF INVENTION

A first aspect of the present invention consists of a drill slide for a drilling apparatus, said slide
adapted to slidably support a drifter, said slide comprising a telescopic shaft having a first
elongate member telescopically slidable with respect to a second elongate hollow member;

a first rail mounted to or integral with said second elongate hollow member upon which said
drifter travels along; and wherein a second removable rail is adapted to be fitted adjacent to
said first elongate member in an extended configuration, where said second rail is end to end

with said first rail thereby allowing said drifter to slide along said first and second rails.

Preferably a drill guide is located at or near the free end of first elongate member, and when
said second removable rail is fitted adjacent to said first elongate member it is clamped

between said drill guide and said first rail by retraction of said first elongate member.

Preferably said drill guide is disposed at or near the free end of said first elongate member, said
drill guide.

Preferably said drifter is moved along said first rail by a feed system comprising a feed

extension cylinder, and said drifter is moved along said first rail at about twice the rate of speed

of said feed extension cylinder.

Preferably said rail guide mechanism is fixed to said feed extension cylinder, and at least one

feed rail slides within said rail guide mechanism, and said feed rail supports a centre steady.

Preferably the centre steady is located at or near the midpoint between said drill guide and said
drifter in the extended configuration and unextended configuration of said feed system and

during movement therebetween.

A second aspect of the present invention consists of a removable rail for a drill slide adapted to
slidably support a drifter of a drilling apparatus, said drill slide comprising a fixed rail mounted
to or integral with a telescopic shaft, said drifter adapted to slide along said fixed rail when said
telescopic shaft is in a retracted configuration, and wherein said removable rail is adapted to be

fitted to said telescopic shaft in an end to end relationship with said fixed rail when said
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telescopic shaft is an extended configuration, thereby allowing said drifter to slide along said

fixed rail and said removable rail.

Preferably said removable rail is fitted to said telescopic shaft by clamping it between a drill

guide located on the movable free end of said telescopic shaft and said fixed rail.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of a drill slide for a drilling apparatus in accordance with the first
embodiment of the present invention with the telescopic elongate member in a fully retracted
position.

FIG. 2 1s an exploded elevational view of the drill slide of FIG. 1 in an extended position and
showing a removable rail.

FIG. 3 1s a perspective view of the drill slide of FIG. 1 in an extended position and with the
removable slide fitted thereto.

FIGS. 4 and 5 depict schematic elevational views of the feed cylinder operation of the drilling
apparatus of FIG. 1 in its short configuration.

FIGS. 6 and 7 depict schematic elevational views of the feed cylinder operation of the drilling
apparatus of FIG. 1 in its long configuration.

MODE OF CARRYING OUT THE INVENTION
Figs.1 to 7 depict a first embodiment of a drill slide for a drilling apparatus that can be used for

both advancement drilling and rock bolt drilling in mining applications.

The drill slide 1 comprises a telescopic shaft 2 having a first elongate member 3 telescopically
slidable with respect to an elongate hollow member 4. The first elongate member 3 is actuated
by conventional means such as a hydraulic actuator for movement relative to hollow member 4.
A first rail (or slide support) 5 is mounted to or integral with elongate hollow member 4. A
drifter (drill) 6 is adapted to be slidably supported by first rail 5 for travel in a direction parallel
to the longitudinal axis L. A drill guide 8 is located at the free end of first elongate member 3.

As shown in Fig. 2, the first elongate member 3 1s telescopically extendible to an extended

configuration. In this configuration, a second removable rail 7 is adapted to be fitted
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lengthwise adjacent to the telescoped first elongate member and positioned between the drill
guide (end support) 8 at the free end of the first elongate member 3 and the hollow member 4.
As shown in Fig. 3, removable rail 7 is fitted in an end to end relationship with rail 5 such that

the drifter 6 may slidably move along both the first rail 5 and the removable rail 7.

In use, to fit the removable rail 7, the telescoping elongate member 3 is fully extended and the
rail 7 is dropped into place adjacent the elongate member 3, which is then slightly retracted to
lock (or clamp) the rail 7 in place inits end to end relationship with the fixed rail 5. This
removable rail 7 ensures that as the drifter 6 slides therealong, it does not cause unnecessary
wear to the telescoped elongate member 3. Furthermore, in use of the drill slide 1, the rail 7
can act as a guard from falling rocks and debris thereby protecting the extended telescoping
elongate member 3 when it is in the extended position. Furthermore, if rail 7 is damaged
during operation, 1t is far less expensive to replace the removable rail 7 than it is to repair and
maintain the telescoping member 3. Furthermore when the lead end of the drill slide 1 1s
abutted against a rock face (not shown), the rail 7 bears a substantial portion of the load, rather

than the elongate member 3.

The drifter 6 is operably moved by a feed cylinder 10, not shown in Figs. 1 to 3. To more

clearly describe the operation of the feed cylinder 10, further reference will be made to

schematic Figs. 4 to 7.

The feed extension cylinder 10 is mounted such that its rod 12 is fixed to the rear of hollow
member 4. Two secondary rail guides 13 are fixed to the opposite end of cylinder 10, and two
parallel rails 14 slide within these guides 13. One end of these rails 14 is fixed to the drill
centre steady 20 and first rail (slide support) 5 which supports the end of cylinder 10 and
steadies the drill steel 9. A cable and pulley system (not shown for clarity) is employed, which
is common to conventional feed systems, that causes drifter 6 to be moved along first rail 5 at

twice the rate of speed of the cylinder 10.

When the feed is in its shortened configuration as shown in Fig. 4, the rails 14, centre steady 20
and first rail (slide support) 5 are retracted and pinned relative to cylinder 10, such that the
centre steady 20 is approximately halfway between the drill guide 8 and drifter 6. As the
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cylinder 10 1s extended the centre steady 20 remains at the mid point between the drifter 6 and
the drill guide 8 (see Fig.5).

When the feed is in its long configuration with the second removable rail 7 fitted (see Figs. 6
and 7), the rails 14, centre steady 20 and first rail (slide support) 5 are extended and pinned
such that centre steady 20 is approximately halfway between drill guide 8 and drifter 6. As

cylinder 10 is extended the centre steady remains at or near the mid point between drifter 6 and
drill guide 8 (see Fig.7).

In a further not shown embodiment the rails 14 and centre steady 20 are not pinned and are
allowed to float between their extended and retracted positions. In such an embodiment the

rails 14 and centre steady 20 are constrained to remain between drifter 6 and drill guide 8 by
buffers mounted on both drifter 6 and drill guide 8.

In the abovementioned embodiments, the advantage is that the overall length of the drill slide 1
can be varied. When the drill slide of the present invention is in the retracted configuration as
shown in Fig. 1, the drilling apparatus can be used for rock bolting, whilst when the drill slide

is 1n the extended configuration as shown in Fig. 3, the slide can be used for advancement
drilling.

It should be understood that the feed operation of drifter 6 could in other not shown
embodiments employ a feed device or assembly that differs to the feed cylinder 10 that is

described above with reference to Figs. 4 to 7.
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CLAIMS:

- 1. Adnll slide, comprising: a telescopic shaft having a first elongate member that 1s
telescopically slidable with respect to a hollow second elongate member, thereby
allowing said drill shde to be conﬁgﬁrably fixed in one of a long configuration and a
short configuration; a first rail, mounted to said second elongate member, upon which
a drill travels; a drill guide located at a free end of said first elongate member; and
removable second rail that, in said long configuration, is inserted end to end with said
first rail and clamped between said first rail and said drill guide by retraction of said
first elongate member, thereby allowing said drill to travel from said first rail to said

second rail.

2. The drill slide of claim 1, further comprising: a feed extension cylinder that moves
said drill along said first rail at a speed greater than a speed of extension of said feed

extension cylinder.

3. The drill slide of claim 2, further comprising: a rail guide that is fixed to said feed

extension cylinder; and feed rail that slides within said rail guide and supports a center

steady.

4. The drill slide of claim 3, wherein said feed rail that supports said center steady
moves within said rail guide to maintain said center steady at a position between said
drill guide and said drill during travel of said drill along said first rail and said second

rail.

5. A removable rail for a drill slide that includes a telescopic shaft having a first elongate
member telescopically slidable with respect to a hollow second elongate member,
thereby allowing said drill slide to be configurably fixed in one of a long
configuration and a short configuration, a first rail mounted to said second elongate
member upon which a drill travels, and a drill guide located at a free end of said first
elongate member, said removable rail comprising: a first end that engages said drill
guide; and a second end that engages an end of said first rail, wherein said removable
rail is clamped, in said long configuration, between said drill guide and said end of

said first rail by retracting said first elongate member, thereby allowing said drill to

travel from said first rail to said removable rail.
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