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Description
Background of the invention

[0001] The invention relates to a rock drilling rig, and
particularly to an arrangement of determining a position
of the rock drilling rig at a work site and positioning a rock
drilling unit.

[0002] The field of the invention is defined more spe-
cifically in the preambles of the independent claims.
[0003] Inmines and at other worksites, rock drilling rigs
are used. A rock drilling rig is provided with a boom and
a rock drilling unit attached to the boom for drilling drill
holes into rock surface. The rock drilling rig is positioned
in drilling positions where the drilling is executed accord-
ing to a drilling plan. Drill hole fans including several drill
holes in a fan shaped pattern may be drilled when there
is a need to reinforce tunnel ceilings and walls and when
forming blasting holes for production needs. The worksite
may comprise several planned drillhole fans at a distance
from each other. Positioning the rock drilling rig to a new
drilling position requires complex measuring and posi-
tioning systems, which is a disadvantage.

Brief description of the invention

[0004] An object of the invention is to provide a novel
and improved rock drilling rig and a method of positioning
a rock drilling unit.

[0005] The rock drilling rig according to the invention
is characterized in that the detection device is aligned
in the direction of gravity for detecting a position of at
least one reference line at a worksite of the rock drilling
rig.

[0006] The method according to the invention is char-
acterized by aligning the detection device in the direction
of gravity and producing a detection pattern in the detec-
tion device; positioning the rock drilling rig to a new po-
sition where the detection pattern is aimed in the direction
of the reference line; determining a current direction and
horizontal distance of the rock drilling unit relative to the
reference line; and positioning the rock drilling unit to the
new drill hole line to be drilled according to an input hor-
izontal reference distance and the detected direction of
the reference line.

[0007] An idea of the disclosed solution is that when
positioning a rock drilling rig at a worksite for drilling a
drilling pattern, a detection device arranged in the rock
drilling rig is used. The detection device is aligned in the
direction of gravity at least during the positioning proce-
dure. The worksite is provided with a reference line and
the positioning to a new drilling position is executed ac-
cording to the reference line, which is detected by means
of the detection device. After the reference line is detect-
ed, the current direction and horizontal distance of a rock
drilling unit relative to the reference line is determined.
This step is called navigation. The drilling unit of the rock
drilling rig is positioned to the new drill hole line to be
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drilled according to aninput horizontal reference distance
and the detected direction of the reference line. Owner
of the mine may define the reference distance between
successive drill hole fans or other drilling patterns. This
type of drilling process may be called reference drilling.
[0008] An advantage of the disclosed solution is that
the positioning does not require complicated measuring
devices and calculations for determining the position and
direction of the reference line. No measuring means ex-
ternal to the rock drilling rig are required. Since the de-
tection device is in the direction of gravity, there is no
need to measure the vertical distance and inclination be-
tween the reference line and the detection device. This
simplifies the detection and navigation process. An ad-
ditional advantage is that the work of an operator be-
comes easier and less demanding.

[0009] According to anembodiment, the reference line
is formed of realized drill holes, i.e. the reference line
passes through the pre-drilled drill holes. An advantage
of this solution is that there is no need to make any ref-
erence markings to a worksite in a separate step, which
allows extra marking work to be avoided and may speed
up the process.

[0010] According to an embodiment, the reference line
is formed of at least two realized drill holes. The realized
holes produce a vertical reference plane, which is detect-
ed by the detection device that is in the direction of the
gravity.

[0011] According to an embodiment, a previous real-
ized drill hole fan serves as a reference line for the next
drill hole fan to be drilled. The fan may be a reinforcing
or bolting fan that comprises several drill holes positioned
upwards and on the sides in a tunnel or corresponding
rock cavern. Alternatively, the fan may be a blasting hole
fan comprising drill holes pointing perpendicularly up-
wards and drill holes pointing angularly upwards.
[0012] According to an embodiment, the reference line
is formed of reference markings made to the worksite,
i.e.thereference line passes through the reference mark-
ings. The reference markings may be markings that have
been painted on rock surfaces. Alternatively, the refer-
ence markings may be electronic devices such as trans-
mitters, RFID -tags or beacons. Further, the reference
markings may be devices comprising a reflector or a light
source. By means of the reference markings a first ref-
erence position can be determined or reference markings
can be done in critical positions of the mine, for example.
[0013] According to an embodiment, the detection de-
vice produces a fan-shaped detection pattern, the fan-
shaped detection pattern pointing upwards and side-
wards relative to the rock drilling rig. The detection pattern
may have a shape of a circle. Alternatively, the detection
pattern may have a shape of a sector of a circle. In some
situations it may be sufficient that an angle of the sector
is 90° and that only one sector is produced.

[0014] According to an embodiment, the fan-shaped
detection pattern is a turning beam pattern. The beam
pattern can be generated by means of a rotating or turn-
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ing emitter sending a detection beam in a vertical plane.
Because the beam is turning or rotating, it is sufficient
that only one beam is emitted. However, it is possible to
use several beams too.

[0015] According to an embodiment, the fan-shaped
detection pattern is formed of at least two narrow beams
having the shape of a fan. Two beam emitters are ar-
ranged in an angular position relative to each other, and
together they produce one uniform fan-shaped pattern
that extends upwards and sidewards. Interference of the
two fan-shaped beams can be prevented by means of
one or more blanking plates.

[0016] According to an embodiment, the fan-shaped
detection pattern comprises at least three beams. One
beam may be directed upwards and two or more beams
may be directed sidewards, or obliquely upwards, where-
by they are at an angle relative to the beam pointing up-
wards. The beams may be narrow and point-like so as
to produce illuminated points on a rock surface.

[0017] According to an embodiment, the detection de-
vice is a laser emitting device. The laser emitting device
may comprise one single laser beam arranged to be
turned or rotated, or two, three or more laser beams may
be arranged to form a fan shaped pattern, as discussed
above. Further, the beam of the laser may have a form
of a narrow fan producing an illuminated line on a rock
surface, or the beam may be narrow and point-like so
that it produces a small illuminated point on a rock sur-
face.

[0018] According to an embodiment, the detection de-
vice is a camera. By means of one or more cameras, pre-
drilled holes, reinforcing bolts and reference markings
can be detected. The camera may be a video camera or
a still camera. Image data produced by the camera can
be processed in an image processor in order to detect
positions of pre-drilled holes, reinforcing bolts and refer-
ence markings on the observed rock surface. The image
processor may include an image recognition system. At
its simplest, the image data may be shown on a display
unit for an operator, whereby the operator may use the
display image as a sighting tool.

[0019] According to an embodiment, the detection de-
vice is an ultrasound emitting device. By using ultrasonic
waves it is possible to detect drilled holes in the rock
surface, reinforcing bolts or artificial physical reference
markings. The ultrasound emitting device can detect
such physical discontinuities on the rock surface. Thus,
the ultrasonic means can be also used for determining
the position of the reference line.

[0020] According to an embodiment, the detection de-
vice is located at a predetermined horizontal distance
from the rock drilling unit. The predetermined distance is
set according to a drilling plan and corresponds to a de-
signed horizontal distance between successive drill hole
fans to be drilled. The distance between the successive
fans, i.e. the reference distance can be defined by the
owner of the mine. Alternatively, the detection device
may be located at a predetermined horizontal distance
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from a zero pointof a coordinate system ofthe rock drilling
rig. A control unit may execute needed calculations for
determining the positions.

[0021] According to an embodiment, the position of the
detection device is arranged to be adjustable in a hori-
zontal direction relative to the drilling unit. This embodi-
ment allows the position of the detection device to be
adjusted in case the reference distance changes signif-
icantly. The detection device may comprise position ad-
justing means thatinclude a slide and bars for supporting
the slide, for example.

[0022] According to an embodiment, the detection de-
vice is arranged to the boom. It is easy and fast to move
the detection device to a correct position and direction
so that the detection pattern in accordance with the ref-
erence line is obtained. In this embodiment there is no
need to direct the carrier of the rock drilling rig according
to the direction of the reference line, which speeds up
the positioning drive of the carrier.

[0023] According to an embodiment, the detection de-
vice is arranged in the carrier. This embodiment may be
useful when the reference distance is long. Further, the
carrier may be provided with free space for the detection
device and the detection device can be easily positioned
to a secure place.

[0024] According to an embodiment, the detection de-
vice is aligned in the direction of gravity only when the
position of the reference line is determined. Rest of the
time the detecting device may be positioned in a transport
position under a protective cover, for example.

[0025] According to an embodiment, the detection de-
vice is continuously aligned in the direction of gravity.
[0026] According to an embodiment, the detection de-
vice produces or receives detection signals only when
the position of the reference line is determined. Rest of
the time the detection device may be switched off.
[0027] According to an embodiment, the detection de-
vice produces or receives detection signals continuously.
[0028] According to an embodiment, the detection de-
vice comprises a pendulum, which is arranged to turn
about a horizontal turning axis. The detection device is
provided with at least one detection unit, which is ar-
ranged to the pendulum. The pendulum tries to keep its
positioninthe direction of gravity since the center of mass
of the pendulum is arranged to be below the turning axis.
[0029] According to an embodiment, the detection de-
vice comprises a pendulum, which is arranged to turn
about a horizontal turning axis and aims to keep its po-
sition in the direction of gravity. The turning motion of the
pendulum is dampened by means of one or more damp-
ing devices. Because of the damping means the move-
ment of the pendulum and the detection unit arranged in
the pendulum can be more stable.

[0030] According to an embodiment, the damping de-
vice comprises a basin, damping fluid in the basin, and
one or more damping surfaces immersed in the damping
fluid. The basin is located under the pendulum and the
damping surface is arranged to move together with the
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pendulum. The damping fluid may be oil, for example.
When the pendulum turns relative to the turning axis the
damping surface moves inside the basin. The damping
fluid in the basin has viscosity whereby the fluid dampens
the movement of the damping surface and the pendulum.
Such a damping device is simple, inexpensive and reli-
able.

[0031] According to an embodiment, the detection de-
vice comprises one or more sensors or measuring means
for determining the current direction of the detecting de-
vice and detecting the direction of the gravity. Further,
the detecting device comprises one or more turning de-
vices for positioning the detecting device in the direction
of gravity on the basis of received measuring data. The
direction of the detection device may be controlled either
continuously or only when the reference line needs to be
detected. The detection device may be provided with a
control device for the position control. In this embodiment
the direction of the detection device is actively controlled.
[0032] According to an embodiment, the detection de-
vice comprises at least one transparent cover arranged
on the upper side of the detection device. The shielding
cover provides overhead protection for the detection de-
vice against dropping stone material, moisture and im-
purities. The cover improves durability and reliability of
the device.

[0033] According to an embodiment, the detection de-
vice comprises at least one overhead cover and at least
one cleaning device for keeping the cover free of impu-
rities. The cleaning device may comprise one or more
flushing nozzles whereby the cover may be cleaned by
means of water jets, for example. Alternatively or in ad-
dition, the cleaning device may comprise one or more
wiper blades or corresponding mechanical cleaning
means.

[0034] According to an embodiment, a position of the
rock drilling unit relative to the detection device is deter-
mined. The boom is provided with boom measuring
means for measuring positions of boom parts, and the
carriage is provided with inclination measuring means
for measuring an inclination of the carrier. The control
unit determines the position of the rock drilling unit rela-
tive to the detection device on the basis of measuring
data received from the measuring means. The drilling
unit is then navigated relative to the detected reference
line on the basis of the measuring data and known loca-
tion of the detection device in the rock drilling rig.
[0035] According to an embodiment, the rock drilling
rig is provided with at least one display unit, and the con-
trol unit is configured to display on the display unit a cur-
rent horizontal position of the rock drilling unit relative to
the detected reference line. This feature facilitates posi-
tioning the drilling unit to a predetermined horizontal dis-
tance from the reference line.

[0036] According to an embodiment, the rock drilling
rig is provided with at least one display unit. When the
drilling unit is positioned to a new drilling location at a
reference distance from the reference line, the control

10

15

20

25

30

35

40

45

50

55

unit is able to display on the display unit the current po-
sition of the rock drilling unit relative to start points of the
holes to be drilled. Typically the distance between the
start points is predetermined by a mine owner. This fea-
ture facilitates and speeds up the positioning of the drilling
unit at the defined locations in a drilling fan or other type
of drilling pattern.

[0037] According to an embodiment, the control unit is
arranged to instruct the operator positioning the drilling
unit at a predetermined horizontal distance from the ref-
erence line. Further, the control unit may instruct the op-
erator positioning the drilling unit at suitable start points
in a drill fan. The distance to a start point of a hole to be
drilled next can be indicated to the operator, for instance.
Instructions, such as measuring data and various sight-
ing patterns can be shown on a display unit, for example.
[0038] According to an embodiment, the positioning
process comprises a rough-positioning, wherein the car-
rier is moved so that the detection pattern of the detection
device is at the reference line. Thereafter a fine-position-
ing may be executed so that the detection pattern is ar-
ranged in the direction of the reference line. When the
detection device is arranged to the boom, it is relatively
easy to turn the boom so that the detection pattern coin-
cides with the reference line. Also the horizontal position
may be fine adjusted. When the detection pattern is ac-
cording to the reference line, navigation is executed. In
the navigation, positions of boom parts of the boom are
measured by means of boom measuring means, and in-
clination of the carrier is measured by means of inclina-
tion measuring means. Navigation further comprises cal-
culating in a control unit of the rock drilling rig the position
of the rock drilling unit relative to the reference line on
the basis of measuring data received from the measuring
means and the predetermined position of the detecting
device attached to the boom. The determined current
position of the rock drilling unitin relation to the reference
line can be indicated on a display unit to an operator.
[0039] According to an embodiment, the disclosed de-
tection device and the disclosed positioning process may
be utilized also when there is a need to finish a drill hole
pattern, such as a fan that is partly drilled and includes
pre-drilled holes and undrilled holes. The position of the
last pre-drilled hole in an unfinished drill hole line is as-
signed by positioning the drilling unit to the last realized
drill hole in the unfinished drill hole line. Thereafter nav-
igation is executed and the control system may instruct
the operator to drill the next drill hole to be drilled in the
unfinished drill hole line. Alternatively, the control unit
may take care of the drilling of the unfinished drill holes
automatically.

[0040] According to an embodiment, the rock drilling
rig is positioned to a new drilling position so that the drill-
ing unit may be utilized for drilling two or more successive
drill hole fans or other patterns at a horizontal reference
distance from another. This may reduce the need for po-
sitioning drive of the carrier. In this embodiment the hor-
izontal reference distance has to be relatively short.
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[0041] According to an embodiment, the rock drilling
rig is a bolting device provided with a bolting unit that
comprises a drilling unit for drilling drill holes in a fan-
shaped pattern. Further, the bolting device comprises a
bolting unit for arranging reinforcing bolts into the drilled
holes.

[0042] According to an embodiment, the rock drilling
rig is a production drilling rig that is designed for drilling
blasting holes into the rock. Such a device is provided
with a drilling unit for drilling drill holes upwards according
to a blasting-technical pattern.

[0043] Above disclosed embodiments may be com-
bined in order to form suitable solutions having those of
the above features that are needed.

Brief description of the figures

[0044] Some embodiments are described in more de-
tail in the accompanying drawings, in which

Figure 1 shows schematically a perspective view of
a tunnel having successive drill hole fans,

Figure 2 shows schematically a tunnel having two
realized drill holes forming a reference line when de-
tected by detection patterns directed in the direction
of gravity,

Figure 3 is a schematic side view showing a rock
drilling rig for drilling drill hole fans at a reference
distance from each other,

Figure 4 is a schematic top view illustrating a rock
drilling rig positioned at a previous drilled fan serving
as a reference line,

Figure 5 is a schematic top view showing a detection
device arranged to a boom so that a carrier may be
at an angle relative to a detected reference line,
Figure 6a shows schematically a rock drilling rig from
a side and the top when a carrier is rough-positioned
by driving near the reference line, and Figure 6b
shows the situation after the carrier has been lifted
on support legs and fine-positioning is executed by
moving a boom,

Figure 7 shows schematically a detection device and
two narrow fan shaped detection patterns produced,
Figure 8 is a schematic sectional view of a detection
device, wherein emitters are arranged in a pendulum
and movement of the pendulum is dampened, and
Figure 9 is a schematic top view illustrating position-
ing of a drilling unit to an unfinished drilling pattern.

[0045] For the sake of clarity, the figures show some
embodiments of the disclosed solution in a simplified
manner. In the figures, like reference numerals identify
like elements.

Detailed description of some embodiments

[0046] Figure 1 shows two successive drill hole fans 1
drilled at a predetermined horizontal reference distance
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RD from each other. The reference distance RD is nor-
mally defined by an owner of a mine. The drill hole fans
1 comprise several drill holes 2, which may be located
on walls and a ceiling of a rock cavern. The direction of
the drill holes 2 is crosswise to a tunnel line.

[0047] Blasting around may damage the rock defining
the tunnel contour, or the firmness of the rock may be
insufficient by nature in order to guarantee a safe tunnel.
Thus, there may be a need to reinforce the ceiling and
walls of the tunnel. The rock may be reinforced by drilling
several adjacent reinforcement holes to which a rock bolt
or similar reinforcement members may be fitted.

[0048] Alternatively drilling may be executed for gen-
erating blasting holes when rock is excavated for produc-
tion purposes. The blasting holes can be drilled in a fan-
shape too.

[0049] Figure 2 shows in a simplified manner that at
least two realized drill holes 2 or artificial reference mark-
ings are needed in order to determine a reference line
and a vertical reference plane. The realized drill holes
are detected by detection patterns 3 produced by a de-
tection device 4. The detection device 4 is arranged to
be in the direction of gravity G atleast during the detection
process. The detected realized drill holes 2 and the di-
rection of gravity G determine the reference line, which
is used for determining the position of a drilling unit of
the rock drilling rig at a new drilling location at a distance
from the reference line.

[0050] Figure 3 shows a rock drilling rig 5 positioned
into a tunnel or a similar rock cavern. The rock drilling rig
5 comprises a movable carrier 6 provided with at least
one drilling boom 7 which has a rock drilling unit 8 at its
outermost end. The drilling unit 8 comprises a feed beam
and a rock drilling machine supported by the feed beam.
The boom 7 may comprise several boom parts 7a, 7b.
The boom 7 comprises several joints 9 and the length of
the boom can be changed. The boom 7 is provided with
measuring means 10 such as sensors or measuring de-
vices. Any other measuring principle and device may be
used to determine the positions of the boom 7. Further-
more, inclination of the carrier 6 can be detected by an
inclination measuring device 11, such asaninclinometer.
The position and direction of the drilling unit 8 can be
determined in one or more control units 12 on the basis
of measuring data received from the boom measuring
means 10 and the inclination measuring device 11. The
control unit 12 may display the positioning data and other
information for an operator 13 on a display device 14.
[0051] As shownin Figure 3, successive drill hole fans
1 aredrilled and, between the fans, a horizontal reference
distance RD is utilized. In the Figure a previous realized
fan is detected by a detection device 4 situated on the
boom 7. A detection pattern or beam coincides with drill
holes 4 of the previous fan 1, the rock drilling rig being
navigated on the basis of this information. Alternatively,
the detection device 4a may be situated on the carrier 6.
The detection device 4 may be construed so that the
detection pattern is automatically aimed upwards in the
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direction of gravity. Alternatively, the direction of the de-
tection device 4a may be controlled actively, which re-
quires position measuring and a suitable actuator for
moving the detection device in the direction of gravity.
[0052] Drill holes 2 may be drilled in the direction of
gravity or they may be directed at a desired angle relative
to gravity. The latter situation is shown by a broken line
2a.

[0053] Further, it is possible to make reference mark-
ings 15 on a rock surface and to use them when deter-
mining the reference line. Such reference markings 15
may be used for defining a first reference position, for
example.

[0054] In Figures 4 and 5 a detection device 4 is posi-
tioned so that a detection pattern is at a reference line
RL defined by starting points of drill holes of a previous
drill hole fan. Figure 5 illustrates that the direction of a
carrier 6 may deviate from the direction of the reference
line RL since the detection device 4 is attached to a boom
7. The detection pattern can be directed simply by turning
the boom 7 and the moving boom parts.

[0055] In Figure 6a a rig 5 is rough-positioned near a
reference line by moving a carrier 6. As can be noted, a
detection pattern 3 and a reference line RL do not coin-
cide, wherefore a more accurate positioning is needed.
In Figure 6b the carrier 6 has been lifted on support legs
S and the carrier is no longer moved, thus fine-positioning
is executed by moving the boom 7 only.

[0056] In Figure 7 a detection device 4 produces two
narrow fan-shaped detection patterns 3. Such a fan-
shaped detection pattern forms an illuminated line when
it hits a rock surface. It is easy to compare the directions
of the produced detection line and a line of realized drill
holes or a line of reference markings.

[0057] Figure 8 shows a detection device 4 in which
emitters or detection units 16 are arranged in a pendulum
17 and movement of the pendulum 17 is dampened by
a damping device 18. The pendulum 17 is arranged to
turn about a horizontal turning axis 19. The pendulum 17
tries to keep its position in the direction of gravity since
the center of mass of the pendulum is arranged to be
below the turning axis 19. The turning motion of the pen-
dulum 17 may be dampened by means of the damping
device 18, which may comprises a basin 20, damping oil
21 in the basin 20, and damping surfaces 22 immersed
in the damping oil 21. The basin 20 is located under the
pendulum 17 and when the pendulum 17 turns relative
to the turning axis 19 the damping surfaces 22 move
inside the basin 20. The damping oil 21 dampens the
movement of the damping surfaces 22 and the pendulum
17.

[0058] Further, the detection device may comprise a
transparent cover 23 arranged on the upper side of the
detecting device 4. The cover 23 may be kept clean by
means of a cleaning device 24, which may comprise a
flushing nozzle, for example. Further, it may be possible
to arrange several transparent protecting films on the
cover 23. Then, instead of washing the cover 23, the
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protecting films may simply be removed one by one when
dirt accumulates on the cover.

[0059] Itis also possible to arrange blanking plates P
to prevent interference between the detection patterns
produced by the detection units 16.

[0060] Figure 9 illustrates positioning of a drilling unit
8 to an unfinished drilling fan 1 a. The above-disclosed
detection and positioning processes may be utilized also
in this case. Such an unfinished fan 1a includes pre-
drilled holes 2 and undrilled holes 2c. At first the position
and direction of a previous fan 1 are detected. On the
basis of the reference distance RD and a determined
reference line RL, the position and direction of the unfin-
ished fan 1a are determined. In a second phase, the po-
sition of a last predrilled hole 2b in the unfinished drill
hole fan 1 a is assigned by positioning the drilling unit 8
to the last realized hole 2b. Thereafter navigation is ex-
ecuted and the drilling unit 8 can be positioned at a start
point of the next undrilled drill hole 2d.

[0061] The drawings and the related description are
only intended to illustrate the idea of the invention. In its
details, the invention may vary within the scope of the
claims.

Claims
1. A rock drilling rig comprising:

a movable carrier (6);

at least one boom (7);

at least one rock drilling unit (8) arranged at a
distal portion of the boom (7);

at least one detection device (4); and

at least one control unit (12);

characterized in that

the detection device (4) is aligned in the direction
of gravity (G) for detecting a position of at least
one reference line (RL) at a work site of the rock
drilling rig (5).

2. A rock drilling rig as claimed in claim 1, character-
ized in that
the detection device (4) has a detection pattern (3)
which is fan shaped and points upwards and side-
wards relative to the rock drilling rig (5).

3. Arock drilling rig as claimed in claim 1 or 2, charac-
terized in that
the detection device (4) is a laser emitting device.

4. A rock drilling rig as claimed in any one of the pre-
ceding claims, characterized in that
the detection device (4) is attached to the boom (7).

5. A rock drilling rig as claimed in any one of the pre-
ceding claims, characterized in that
the detection device (4) is located at a predetermined
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horizontal distance from the rock drilling unit (8); and
the predetermined distance is set according to a drill-
ing plan and corresponds to a designed horizontal
distance between successive drill hole fans (1) to be
drilled.

A rock drilling rig as claimed in any one of the pre-
ceding claims, characterized in that

the detection device (4) comprises a pendulum (17)
arranged to turn about a horizontal turning axis (19);
the detection device (4) is provided with at least one
detection unit (16) arranged to the pendulum (17);
and

center of mass of the pendulum (17) is below the
turning axis (19), the pendulum (17) thus setting in
the direction of gravity.

A rock drilling rig as claimed in claim 6, character-
ized in that

the detection device (4) comprises at least one
dampening device (18) for damping the turning mo-
tion of the pendulum (17).

A rock drilling rig as claimed in any one of the pre-
ceding claims, characterized in that

the detection device (4) comprises atleast one trans-
parent cover (23) arranged on the upper side of the
detection device (4) for overhead protection.

A rock drilling rig as claimed in any one of the pre-
ceding claims, characterized in that

the boom (7) is provided with boom measuring
means (10) for measuring positions of boom parts
(7a, 7b) of the boom (7);

the carrier (6) is provided with inclination measuring
means (11) for measuring an inclination of the carrier
(6); and

the control unit (12) is configured to determine the
position of the rock drilling unit (8) relative to the de-
tection device (4) on the basis of measuring data
received from the measuring means (10, 11).

A rock drilling rig as claimed in claim 9, character-
ized in that

the rock drilling rig (5) is provided with at least one
display unit (14); and

the control unit (12) is configured to display on the
display unit (14) the current position of the rock drill-
ing unit (8) relative to the reference line (RL).

A rock drilling rig as claimed in any one of the pre-
ceding claims, characterized in that

the rock drilling rig (5) is a bolting device provided
with a bolting unit; and

the bolting unit comprises a drilling unit (8) for drilling
drill holes in a fan-shaped pattern.

Method of positioning a rock drilling rig at a worksite,
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13.

14.

the method comprising:

detecting a reference line (RL) at the worksite
by means of at least one detection device (4)
arranged to the rock drilling rig (5); and
positioning a drilling unit (8) of the rock drilling
rig (5) to a new drill hole line according to the
detected reference line (RL);

characterized by

aligning the detection device (4) in the direction
of gravity (G) and producing a detection pattern
(3) in the detection device (4);

positioning the rock drilling rig (5) to a new po-
sition where the detection pattern (3) is aimed
in the direction of the reference line (RL);
determining a current direction and horizontal
distance of the rock drilling unit (8) relative to
the reference line (RL); and

positioning the rock drilling unit (8) to the new
drill hole line to be drilled according to an input
horizontal reference distance (RD) and the de-
tected direction of the reference line (RL).

A method as claimed in claim 12, characterized by
detecting a realized drill hole line by means of the
detection device (4); and

using the detected realized drill hole line as the ref-
erence line (RL) for the next at least one next drill
hole line to be drilled.

A method as claimed in claim 12 or 13, character-
ized by

using in the positioning process a detection device
(4) arranged to a predetermined position of the boom
(7) of the rock drilling rig (5);

moving a carrier (6) of the rock drilling rig (5) to a
new drilling position for drilling at least one fan-
shaped drill hole line;

rough-positioning the carrier (6) in the new drilling
position so that the detection pattern (3) of the de-
tection device is at the reference line (RL);
fine-positioning the detection pattern (3) in the direc-
tion of the reference line (RL) by moving the boom
(7);

measuring positions of boom parts (7a, 7b) of the
boom by means of boom measuring means (10), and
measuring an inclination of the carrier (6) by means
of inclination measuring means (11);

calculating in a control unit (12) of the rock drilling
rig (5) the position of the rock drilling unit (8) relative
to the reference line (RL) on the basis of measuring
data received from the measuring means (10, 11)
and the predetermined position of the detection de-
vice (4) in the boom (7); and

indicating in at least one display unit (14) the deter-
mined current position of the rock drilling unit (8) in
relation to the reference line (RL).
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15. A method as claimed in any one of the preceding
claims 12 - 14, characterized by
positioning the rock drilling unit (8) to an unfinished
drill hole line (1a) having at least one predrilled drill
hole (2, 2b) and at least one undrilled hole (2c, 2d), 5
the unfinished drill hole line (1 a) being at the refer-
ence distance (RD) and direction relative to the de-
tected reference line (RL);
positioning the drilling unit (8) at a pre-drilled hole
(2b) in the unfinished drill hole line (1a) for assigning 70
the last pre-drilled hole (2b);
positioning the drilling unit (8) in the unfinished drill
hole line (1 a) to a start position of an undrilled hole
(2d) being at a predetermined distance from the de-
tected last pre-drilled hole (2b); and 15
finishing off the drilling by drilling several unfinished
drill holes (2c).
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