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(57) Abréegée/Abstract:
A method for the directional control of a rock-drilling ma-chine, the driling unit (1) of the rock-drilling machine, which is located in a
borehole (2), comprising at least a pi-lot drill bit (6) or an underreamer drill bit (3), the drill bit(s) (6, 8) being driven by an electric
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(57) Abrege(suite)/Abstract(continued):

motor (10) via a gearbox (12), and the drill bit(s) (6, 8) being moved into the rock (3) by means of a feeding rod (4) extending from a
feeding machine at the outside the borehole (2), and the drill bit(s) (6, 8), gearbox (12) and motor (10) being pivoted in a controlled
manner about a steering axis (18) which Is approximately perpendicular to the center axis (26) of the feeding rod (4).
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(57) Abstract: A method for the directional control of a rock-drilling ma-chine, the drilling unit (1) of the rock-drilling machine,

& which is located in a borehole (2), comprising at least a pi-lot drill bit (6) or an underreamer drill bit (8), the drill bit(s) (6, 8) being
& driven by an electric motor (10) via a gearbox (12), and the drill bit(s) (6, 8) being moved into the rock (3) by means of a feeding rod

O
=

rod (4).

(4) extending from a feeding machine at the outside the borehole (2), and the drill bit(s) (6, 8), gearbox (12) and motor (10) being
pivoted in a controlled manner about a steering axis (18) which is approximately perpendicular to the center axis (26) of the feeding
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A METHOD AND A DEVICE FOR DIRECTIONAL CONTROL OF A ROCK

DRILLING MACHINE

This i1nvention relates to a method for controlling a rock-
drilling machine. More particularly, it relates to a method
for the directional control of a rock-drilling machine, 1n
which the drilling unit of the rock-drilling machine, which
1s located 1n a borehole, 1ncludes at least a pilot drill bit
or an underreamer drill bit, and in which the drill bits are
driven by an electric motor via a gearbox near the drill
bits. The drill bits are moved into the rock by means of a
feeding rod extending from a feeding machine at the outside
of the borehole, the drill bits, gearbox and motor being
pivoted in a controlled manner about a steering axis which is
approximately perpendicular to the longitudinal axis of the

feeding rod. The invention also includes a device for

practising the method.

In rock drilling i1n which the borehole has too small a cross-
section for persons to be i1n the borehole, 1t 1is known to use

a rock-drilling machine which 1s provided with one pilot

drill]l bit and at least one underreamer drill bit located

behind the pilot drill bit relative to the direction of

drilling.

Further, it is known to place a drive motor at the drill

bits, the drill bits and motor being fed 1nto the borehole by
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means of a feeding rod extending from a feeding machine

located outside the borehole.

Rock-drilling machines of this kind are controlled
directionally by the axis of rotation of the drill bit being
given a fixed angle relative to the longitudinal axis of the
feeding rod. This causes the drill bits to drill at an angle
relative to the feeding rod. The desired direction of
drilling is achieved by rotating the feeding rod about the

centre axis of the borehole until the drill bits drill in the

desired direction.

The method has the effect of the borehole exhibiting a
partially considerable helical shape, which makes further
movement of the drill bits into the borehole difficult,
especially when relatively long boreholes are involved. The
helical shape can also make subsequent further underreaming

of the borehole difficult.

The invention has for i1ts object to remedy or reduce at least

one of the drawbacks of the prior art.

The object i1s achieved in accordance with the i1nvention
through the features, which are specified in the description

below and i1n the claims that follow.

The directional control of a rock-drilling machine 1in
accordance with the invention, in which the drilling unit of
the rock-drilling machine 1s in a borehole, including at
least a pilot drill bit or an underreamer drill bit, the
drill bits being driven by an electric motor via a gearbox,
and the drill bits beling moved 1nto the rock by means of a
feeding rod extending from a feeding machine at the outside
of the borehole, is characterized by the drill bits, gearbox

and motor being pilivoted in a controlled manner about a
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steering axis which is approximately perpendicular to the

centre axis of the feeding rod.

The position of the drilling unit 1s monitored by a control
system, the rotational angle of the drilling unit about the
centre axis of the feeding rod and the steering angle between
the drill bits and the feeding rod being adjusted in
accordance with the desired value. Otherwise the feeding rod

does not rotate beyond the springing rotation caused by the

torque of the drill bits.

The steering axis 1s located between the drill bit and a
support at the inner end portion of the feeding rod, the
drilling unit being provided with a steering joint including
a steering axle. The centre axis of the steering axle

coincides with the steering axis.

The steering joint typically includes an axle mount, which is
connected to the feeding rod via an intermediate housing, and

a bearing housing which 1i1is connected to the motor.

An actuator is connected between the axle mount and the
bearing housing and is arranged to pivot the bearing housing
about the steering axle and relative to the axle mount. The
actuator is supplied with pressurized fluid from a

circulation pump via a control wvalve.

The control valve is controlled by the control system on the

basis of the measured position of the drilling unit.

The angle a between the centre axilis of the drill bit and the
centre axis of the feeding rod 1is monitored by means of a

transmitter.

In what follows 1s described a non-limiting example of a

preferred method and embodiment which are visualized in the
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accompanying drawings, 1n which:

Figure 1 shows the drilling unit of a rock-drilling machine
during drilling in a borehole, the centre axis of
the drill bit having been pivoted into an angle
relative to the centre axis of the feeding rod, a

control device being indicated schematically;

Figure 2 shows, on a larger scale and partially in section,
the steering axle and actuator of the drilling
unit, the control valve and hydraulic circuit being

shown schematically; and

Figure 3 shows the same as figure 2, but here the actuator

piston has been displaced.

In the drawings the reference numeral 1 indicates a drilling
unit of a rock-drilling machine not shown 1n 1ts entirety.
The drilling unit 1 is located in a borehole 2 in the rock 3
and ié connected by means of a feeding rod 4 to a feeding

machine, not shown, located outside the borehole 2.

The drilling unit 1 includes a pilot drill bit 6 and an
underreamer drill bit 8 which 1s located somewhat behind the
pilot drill bit 6. The drill bits 6 and 8 are driven by an

electric motor 10 via a gearbox 12.

The motor 10 is connected, together with the gearbox 12 and
drill bits 6 and 8, to a steering joint 13 connected 1n turn
to an intermediate housing 14. At its opposite end portion
the intermediate housing 14 is fixedly connected to a support
16 and to the inner end portion of the feeding rod 4. The
drilling unit 1 bears on the borehole 2 by the drill bits 6,
8 and by the support 16. The pivot axis of the steering joint

13 forms a steering axis 18.
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A power and control cable 20 extends along the borehole 2

from a control system 22 located outside the borehole 2 in to

the drilling unit 1.

In figure 1 the centre axis 24 of the drill bits 6 and 8 has

been given an angle a relative to the centre axis 26 of the

feeding rod 4.

The steering joint 13 is connected to the i1ntermediate
housing 14 by means of an axle mount 28, see figure 2,
supporting a steering axle 30. The centre axis of the

steering axle 30 coincides with the steering axis 18.

A bearing housing 32, which is bearingly rotatable about the
steering axle 30, 1s connected to the motor 10. The axle
mount 28, steering axle 30 and bearing housing 32 form the
steering joint 13. The torque of the motor 10 i1s transmitted
via the steering joint 13, intermediate housing 14 and

feeding rod 4 to the feeding machine not shown.

A counter arm 34, which 1s connected to the axle mount 28,
projects somewhat i1nto the intermediate housing 14.
Correspondingly, a steering arm 36 connected to the bearing
housing 32 also projects somewhat into the intermediate
housing 14. An actuator 38, here in the form of a hydraulic
cylinder, 1s connected between the free end portions of the

counter arm 34 and the steering arm 36.

Movement of the piston rod 40 of the actuator 38 causes the
steering arm 36 together with the bearing housing 32, motor

10, gearbox 12 and drill bits 6 and 8 to be pivoted about the

steering axis 18, so that the angle a between the centre axis
24 of the drill bits 6, 8 and the centre axis 26 of the

feeding rod 4 changes, see figure 3.

The actuator 38 1s connected to a control wvalve 42 by means



10

15

20

25

CA 02658201 2009-01-15
WO 2008/013458 PCT/NO2007/000268

of pipe connections 44. The coupling 1s shown schematically

in figure 2. The control valve 42 is supplied with
pressurized fluid from a circulation pump 46 via circulation

pipes 48. The circulation pump 46 normally circulates fluid
to the support of the drill bits 6, 8, 1ndicated here

schematically by the reference numeral 50, via a tank 51.

The control valve 42 1s controlled and the circulation pump

46 1s supplilied with energy by means of wires, not shown, via

the power and control cable 20.

The control system'22linc1udes a control cabinet 52 with
necessary components and a control console 54. From the
control console 54 the position, power consumption and
operating temperature, for example, of the rock-drilling

machline may be monitored in a manner known per se.

When it is indicated that the direction of drilling of the
drilling unit 1 should be adjusted, the feeding rod 4 1is
rotated, if necessary, about its centre axis 26 until the
steering axis 18 takes the desired direction. The control
valve 42 is activated so that the piston rod 40 1s moved 1n
the actuator 38 until the angle o takes the desired value,

which 1s fed back from a transmitter 56 at the actuator 38.

The circulation pump 46 and control valve 42 1s disposed 1n
the i1ntermediate housing 14. The i1ntermediate housing 14 may

form a fluid reservoir for pressurized fluid.

Flushing water for cleaning the drill bits 6, 8 1s supplied
via the feeding rod 4, flowing via condult elements, not
shown, through the intermediate housing 14, steering joilnt

13, motor 10, gearbox 12 up to the drill bits 6, 8.
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Clailims

1. Amethod for directional control of a rock-drilling
machine, the drilling unit (1) of the rock-drilling
machine, which 1s located 1n a borehole (2),
comprising at least a pilot drill bit (6) or an
underreamer drill bit (8), the drill bit(s) (6, 8)
being driven by an electric motor (10) via a gearbox
(12), and the drill bit(s) (6, 8) being moved into the
rock (3) by means of a feeding rod (4) extending from
a feeding machine outside the borehole (2), ¢ h a -
racterized 1n that the drill bit(s) (6,

8), gearbox (12) and motor (10) are pivoted in a
controlled manner about a steering axis (18) which 1is
approximately perpendicular to the centre axis (26) of

the feeding rod (4).

2. The method in accordance with claim 1, charac -
terized 1n that the position of the drilling
unit (1) is monitored by a control system (22), atter
which the rotational angle of the drilling unit (1)
about the centre axis (26) of the feeding rod (4) and
an angle (o) between the centre axis (24) of the drill
bit (6, 8)and the centre axis (26) of the feeding rod

(4) 1s adjusted 1in accordance with the desired wvalue.

3. A control device for a rock-drilling machine, the

drilling unit (1) of the rock-drilling machine, which
1s located in a borehole (2), comprising at least a
pilot drill bit (6) or an underreamer drill bit (8),
the drill bit(s) (6, 8) being driven by an electric
motor (10) via a gearbox (12), and the drill bit(s)
(6, 8) being moved into the rock (3) by means of a
feeding rod (4) extending from a feeding machine at

the outside of the borehole (2), c haracte r i -
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z e d 1in that the drill bit(s) (6, 8), the gearbox
(12) and the motor (10) are pivotable about a steering
axis (18) which is approximately perpendicular to the

centre axis (26) of the feeding rod (4).

5 4. The device in accordance with claim 3, charac -
teri1zed 1n that the steering axis (18) 1is
located between the drill bit (6, 8) and a support

(16) at the inner end portion of the feeding rod (4).

5. The device in accordance with claim 3, c¢charac -
10 terized 1 n that the drilling unit (1) 1s
provided with a steering joint (13) comprising a
steering axle (30), the centre axis of the steering

axle (30) coinciding with the steering axis (18).

6. The device in accordance with claim 5, c¢charac -

15 terized 1n that the steering joint (13) 1s
connected to an intermediate housing (14) connected to
the feeding rod (4) by means of an axle mount (28) and

to the motor (10) by means of a bearing housing (32).

7. The device in accordance with claim 6, c¢charac -

20 teaz:ﬁ.z e d 1 n that an actuator (38) 1s
connected between the axle mount (28) and the bearing
housing (32) and arranged to pivot the bearing housing
(32) relative to the axle mount (28) about the

steering axle (30).

25 8. The device in accordance with claim 7, c harac -
texr 1z ed 1n that the actuator (38) 1s
supplied with pressurized fluid from a circulation

pump (46) via a control valve (42).

9. The device 1n accordance with claim 8, <¢harac -

30 ter1zed 1 n that the control wvalve (42) 1is
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10.

controlled by a control system (22) on the basis of

the measured position of the drilling unit (1).

The device in accordance with claim 9, charac -
terized 1 n that an angle (a) between the
centre axis (24) of the drill bait (6, 8) and the
centre axis (26) of the feeding rod (4) 1s monitored

by means of a transmitter (56).
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