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ARRANGEMENT FOR PROCESSING DUST 

BACKGROUND OF THE INVENTION 

0001. The invention relates to a method for processing 
dust when breaking rock, the method comprising Sucking 
broken rock material out of the borehole and transporting it to 
a dust separator; separating the rock material and air with the 
dust separator, dosing the separated rock material in batches 
with a discharging device from the dust separator, and remov 
ing the rock material from the dust separator with a displace 
ment feeder. 
0002 The invention further relates to a dust separator that 
comprises a body; at least one Suction device for generating 
suction in the space defined by the body; at least one feed 
channel for feeding rock material and air to the dust separator, 
at least one separator for separating the rock material from air, 
at least one discharge channel, along which the air that has 
passed through the separator is arranged to be removed from 
the dust separator; at least one discharging device that is 
connected to a discharging part of the dust separator and 
arranged to remove the separated rock material in batches 
from the dust separator. 
0003. The invention yet further relates to a rock-drilling 
rig that comprises a movable carrier; at least one drilling 
boom with at least one drill unit comprising a rock drill 
machine; a dust removal system that comprises at least one 
dust separator, at least one Suction funnel at the drill unit and 
at least one Suction channel for transporting the drilling cut 
tings formed during drilling from the suction funnel to the 
feed channel of the dust separator. 
0004. In rock drilling, rock is broken with a tool, which 
generates rock dust that is hazardous to health. Rock-drilling 
rigs typically have a dust collecting system with which rock 
material is sucked away from the borehole and filtered indust 
separators. The separated rock material can be removed from 
the dust separator with a discharging device. U.S. Pat. No. 
4.406,330 discloses a solution, in which separated rock mate 
rial is transported with a feeder to a discharge chamber at the 
bottom of the dust separator, and there a liquid binder is 
mixed into the rock material with agitator elements, after 
which the mixture can be ejected from the dust separator. A 
problem with Such a discharging device is its slow operation 
among other things. 

BRIEF DESCRIPTION OF THE INVENTION 

0005. It is an object of the present invention to provide a 
novel and improved method for processing dust, a dust sepa 
rator, and a rock-drilling rig. 
0006. The method of the invention is characterised by 
dosing the rock material in batches with a displacement 
feeder into at least one closable compression space; com 
pressing the rock material in at least one closed compression 
space into a smaller volume before the rock material batch is 
discharged from the dust separator. 
0007. The dust separator of the invention is characterised 
in that the displacement feeder is arranged to dose the sepa 
rated rock material in batches into at least one closable com 
pression space; and that the discharging device comprises 
means for compressing the rock material batch into a smaller 
Volume in at least one closed compression space. 
0008. The rock-drilling rig of the invention is character 
ised in that the dust separatoris in accordance with the second 
independent claim. 
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0009. The idea of the invention is that the dust separator 
separates the rock material and air from each other. The 
separated rock material is removed from the dust separator 
with the discharging device that comprises a displacement 
feeder. The displacement feeder doses the rock material in 
batches into the closable compression space whose Volume is 
arranged to decrease. The discharging device compresses the 
rock material in the closed compression space and makes it 
compact. 
0010. It is an advantage of the invention that the discharg 
ing device compresses the rock material in a closable com 
pression space, whereby the rock material is compacted and 
obtains a solid state. The dust forms a kind of solid matter 
cake, from which dust does not substantially spread into the 
environment at all or at least less than from loose rock mate 
rial. 
0011. The idea of an embodiment of the invention is that 
rock material is dosed in batches into a closable compression 
space of a displacement feeder and then the rock material 
batch is compressed in the closed compression space of the 
displacement feeder. This solution provides the advantage 
that dosing and compression can take place simultaneously in 
the displacement feeder. 
0012. The idea of an embodiment of the invention is that 
rock material is dosed in batches by means of a displacement 
feeder to a press that comprises at least one compression 
space and at least one compression element. This solution 
makes it possible to utilise different displacement feeders and 
presses in a versatile manner. 
0013 The idea of an embodiment of the invention is that a 
binder is fed among the separated rock material before it is 
compressed in the compression space. The binder can be fed 
into an empty compression space in advance before the rock 
material is dosed therein, or the binder can be fed simulta 
neously with the rock material into a closable compression 
space. Further, it is possible to feed the binder among rock 
material accumulated in the bottom part of the dust separator, 
before it is moved to the discharging device. This application 
is preferred for instance when the reaction time of the binder 
is long. 
0014. The idea of an embodiment of the invention is that a 
binder is fed among the rock material in a closed compression 
space of a displacement feeder or press after the rock material 
batch being processed is dosed therein. Because the binder is 
fed into a closed space, dust binding can be done with a 
relatively small amount of binder. As the feeding takes place 
just before compression, it is also possible to use binders with 
a short reaction time. 

0015 The idea of an embodiment of the invention is that 
the drilling cuttings to be processed are fed moist into the dust 
separator. Flushing medium fed into the borehole may com 
prise air and fluid, whereby the cuttings are moist, or alterna 
tively the rock material to be sucked can be separately moist 
ened before filtering. The rock material collecting in the 
discharging part of the dust separatoris then also moist. When 
moist rock material is compressed in a displacement feeder or 
press into a smaller Volume, it compacts well. It is possible to 
form the rock material into a solid cake even without a sepa 
rate binder. On the other hand it is possible to use other than 
liquid binders, because moist rock material can moisten a 
powdery or granulate binder, for example, during compres 
S1O. 

0016. The idea of an embodiment of the invention is that 
both coarse rock material and fine rock material are separated 
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in the same dust separator. The rock material discharged from 
Such an integrated dust separator may comprise coarse rock 
material separated with a cyclone or the like and fine rock 
material separated with a fine filter. When the rock material 
being processed comprises fractions of this type with differ 
ent coarseness, it is possible to press them into a compact and 
strong Solid matter cake. 
0017. The idea of an embodiment of the invention is that 
the dust separator has a cleaning device with which it is 
possible to provide inside a filter element a pressure pulse 
whose direction is opposite to that of the normal filtering 
Suction. The pressure pulse detaches the rock material accu 
mulated on the surface of the filter element and makes it fall 
to the bottom of the dust separator, from which it can be 
moved with the displacement feeder out of the dust separator. 
0.018. The idea of an embodiment of the invention is that 
there is no direct open connection through the displacement 
feeder from inside the dust separator to the ambient air. This 
way no dust can escape during rock material discharge from 
the dust separator and cause health risks to the operator of the 
rock-drilling rig. The advantage of this application is empha 
sized when the dust separator is equipped with a cleaning 
device. When the construction of the displacement feeder is 
tight, harmful dust cannot leak due to the pressure pulse given 
in the dust separator. 
0019. The idea of an embodiment of the invention is that 
the displacement feeder comprises a rotor equipped with 
flexible radial blades whose rotation axis is arranged eccen 
trically in the discharge chamber. Between two consecutive 
blades of the rotor and the inner surface of the discharge 
chamber, a compression space is formed that is arranged to 
close and whose Volume is arranged to decrease as the eccen 
trically arranged rotor turns from the feed opening to the 
discharge opening. The rock material in the compression 
space then compresses and becomes compact. An advantage 
of the displacement feeder equipped with a rotating rotor is 
that it requires little space sideways, which means that posi 
tioning the dust separator in the rock-drilling rig is easier. A 
dust separator equipped with this type of displacement feeder 
can be arranged close to the drilling site without it impeding 
the operation or visibility. Further, a displacement feeder 
equipped with a rotating rotor can be used continuously if 
necessary, which means that its capacity may be high in spite 
of its Small size. 

0020. The idea of an embodiment of the invention is that 
the displacement feeder comprises a slide that is arranged to 
move back and forth between a first compression space and a 
second compression space. When the slide moves into its first 
direction of travel, it compresses the rock material in the first 
compression space into a smaller Volume and, at the same 
time, opens a connection between a feed opening and the 
second compression space so that a new batch of rock mate 
rial can move into the second compression space. When the 
slide has sufficiently compressed the rock material in the first 
compression space, a first discharge channel is opened, and 
the compressed rock material is discharged from the dust 
separator. After this, the travel direction of the slide is 
changed, and the compression of the rock material in the 
second compression space is started. This type of displace 
ment feeder is simple and strong in construction. 
0021. The idea of an embodiment of the invention is that 
the dust separator is arranged on the drilling boom of the 
rock-drilling rig. The transport distance of the rock material 
from the borehole to the dust separator can then be relatively 
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short. Adust collector equipped with a short Suction hose may 
have a good Suction capacity. Further, one advantage is that 
the rock material is not transported past the operator to the 
back of the rock-drilling rig as in the known solutions. This 
way it is possible to avoid dust risks caused by possible leaks 
in the Suction hose and other components. 
0022. The idea of an embodiment of the invention is that 
the operation of the displacement feeder is substantially con 
tinuous during rock drilling. The operation can be controlled 
by a control unit. 

BRIEF DESCRIPTION OF FIGURES 

0023. Some embodiments of the invention are described in 
more detail in the attached drawings, in which 
0024 FIG. 1 is a schematic side view of a rock-drilling rig 
equipped with a dust collection system, 
0025 FIG. 2 is a schematic and partly sectional view of a 
dust collection system of the invention, 
0026 FIG. 3 is a schematic view of the dust separator 
shown in FIG. 2 and along section A-A, 
0027 FIG. 4 is a schematic view of a bottom part of a dust 
separator and means for processing and discharging sepa 
rated rock material from the dust separator, 
0028 FIGS. 5a to 5c are schematic views of an alternative 
arrangement for discharging separated rock material from a 
dust separator, 
0029 FIG. 6 is a schematic view of another alternative 
dust collection system, 
(0030 FIG. 7 is a schematic view of a crushing device 
equipped with a dust separator of the invention, and 
0031 FIG. 8 is a schematic view of a screening device 
equipped with a dust separator of the invention. 
0032. In the figures, some embodiments of the invention 
are shown simplified for the sake of clarity. Similar parts are 
marked with the same reference numbers in the figures. 

DETAILED DESCRIPTION OF SOME 
EMBODIMENTS OF THE INVENTION 

0033. The rock-drilling rig 1 shown in FIG. 1 comprises a 
movable carrier 2 that may have one or more movable drilling 
booms 3 arranged to it. The drilling boom 3 may have a 
drilling unit 4 with at least a feed beam 5 and a rock drill 
machine 6. The rock drill machine 6 can be moved with the 
feed beam 5 during drilling, while a percussion device 
belonging to the rock drill machine 6 provides impact pulses 
to a tool 7. The drill bit 8 at the outermost end of the tool 7 then 
breaks rock and the tool 7penetrates the rock. During drilling, 
broken rock material, i.e. drilling cuttings, is formed that can 
be removed from the borehole 9 by feeding from a flushing 
medium channel 10 air, a mixture of air and water, or some 
other flushing medium through the tool 7 to the drill bit 8. The 
flushing medium pushes the drilling cuttings toward the 
mouth of the borehole 9, from which it can be removed with 
a collection system belonging to the rock-drilling rig 1. 
0034. The collection system comprises one or more suc 
tion devices 11 with which a suitable suction can be generated 
to Suck the drilling cuttings from the Suction funnel 12 at the 
mouth of the borehole 9 along a suction channel 13 to a dust 
separator 14. There may be one or more dust separators 14. 
Coarse rock material can be separated in a coarse separator, 
Such as a cyclone separator or cyclone, and fine rock material 
can be separated in a fine separator by means of replaceable 
filter elements, for instance. Typically the suction channel 13 
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is a flexible hose. The suction funnel 12 may be a tubular piece 
whose top and bottom are open so that the tool 7 can be 
arranged through the suction funnel 12. In the side of the 
Suction funnel 12, there may be a connecting pipe or the like, 
to which the suction channel 13 is connected. Further, there 
may be transport means arranged to the Suction funnel 12 to 
transport it relative to the feed beam 5 such that, during 
drilling, the Suction funnel 12 can be moved against the rock 
being drilled so as to prevent dust escaping into the environ 
ment. 

0035. The operation of the collection system can be con 
trolled with a control unit 15. The control unit 15 may be 
arranged to control the Suction device 11 and the discharging 
device 16 at the bottom of the dust separator 14. With the 
discharging device 16, it is possible to process the rock mate 
rial accumulated at the bottom of the dust separator 14 and 
move it out of the dust separator 14. The rock material can be 
compressed and a binder can be mixed therein in the discharg 
ing device 16 so that the rock material exiting the dust sepa 
rator 16 is in solid bound form, i.e. it is possible to form a kind 
of cake 17 in the discharging device 16, from which the rock 
material does not spread as harmful dust into the environ 
ment. Such solid matter cakes 17 can be dropped from the 
discharging device 16 to the ground or recovered. Further, the 
control unit 15 may control the cleaning device 18 that can 
generate inside the filters of the dust separator 14 a pressure 
pulse whose direction is opposite to that of the normal Suction 
flow, whereby the rock material accumulated in the filters can 
be detached from them and made to drop to the bottom, i.e. the 
discharging part 14a, of the dust separator. Compressed air 
can be led to the cleaning device 18 from the flushing medium 
channel 10, for instance. 
0036 FIG. 2 shows a dust separator 14 with a combined 
coarse separator and fine separator. The dust separator 14 
comprises a body 19 that may form a closed casing. At the 
bottom of the body, i.e. in the discharging part 14a, there may 
be a conical section 20 for collecting the rock material sepa 
rated with the dust separator. The rock material to be sepa 
rated can be brought along the suction channel 13 to a feed 
channel 21 of the dust separator 14, from which it can be led 
Substantially tangentially to the cyclone-separator, i.e. 
cyclone 22, that may beformed in the space between the inner 
surface of the body 19 and an inner pipe 23 at the top of the 
dust separator 14. The centrifugal force affecting the coarse 
rock material is greater than that affecting the fine rock mate 
rial, whereby the coarse rock material hits the inner surface of 
the body 19 and then drops into the discharging part 14a. The 
fine rock material can in turn be sucked inside the inner pipe 
23 and led to one or more filter elements 24 that allow air to 
flow through, but retains solid matter. The rock material 
attached to the surface of the filter element 24 can be detached 
by providing with the cleaning device 18 to the inside of the 
filter element 24 a pressure pulse that makes the rock material 
25a drop into the discharging part 14.a for further processing. 
The air passing through the filter element 24 can be led to a 
discharge air channel 26 and released into the ambient air. The 
Suction flow required by the collection equipment can be 
generated with one or more blowers 27 that can be used with 
a motor 28. The blower 27 may bearranged into the discharge 
air channel 26 as shown in FIG. 2, or it may be arranged into 
the feed channel 21 before the dust separator 14. 
0037. At the bottom of the dust separator 14, there may be 
one or more feed openings 29, through which the rock mate 
rial 25b accumulated in the discharging part 14a can be 
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moved to a discharge chamber 30 of the discharging device 
16, where the rock material is compressed before its removal 
from the dust separator 14 through a discharge opening 31. 
Further, a binder can be fed to the discharging device 16 via a 
channel 32. A drive 33 of the discharging device 16 is also 
shown in FIG. 2. 
0038. The dust separator 14 of FIG. 2 that comprises a 
coarse and fine separator integrated in a relatively small 
space, can be arranged on the drilling boom 3 of the rock 
drilling rig1, as shown in FIG.1. The dust separator 14 is then 
close to the borehole 9 and the rock material need not be 
transported far in the suction channel 13. Further, the dust 
collection equipment is located far away from the control 
cabin 34 to avoid exposing the operator to dust. 
0039 FIG.3 shows a cut at A-A of the dust separator 14 of 
FIG. 2. In FIG. 3, arrows illustrate filtering flows in the dust 
separator 14. 
0040 FIG. 4 shows an arrangement for removing sepa 
rated rock material 25b from the discharging part 14a of the 
dust separator. The discharging device 16 may be a displace 
ment feeder that may comprise a discharge chamber 30 and a 
rotor 36 equipped with several flexible radial blades 35. The 
rotation axis 37 of the rotor 36 is arranged eccentrically 
relative to the centre axis 38 of the discharge chamber 30. The 
rotor 37 is rotated in direction B, whereby a compression 
space 39 is formed between two consecutive blades and the 
inner surface 30a of the discharge chamber, and the chamber 
is arranged to close after the blades pass the discharge open 
ing 29. There are several compression spaces 39a to 39h, and 
their number depends on the number of blades 35. Further, the 
Volume of the compression space 39 is arranged to decrease 
as the eccentrically arranged rotor 36 turns from the feed 
opening 29 toward the discharge opening 31. The rock mate 
rial in the compression space 39 then compresses and 
becomes compact. With the location of the rotation axis 37 of 
the rotor 36, it is possible to affect the way the compression 
space 39 decreases: the greater the distance between the rota 
tion axis 37 and centre axis 38 is, the greater the change in 
volume can be obtained in the compression space 39. The 
discharging device 16 may comprise regulating elements, 
with which the position of the rotation axis 37 of the rotor 36 
can be adjusted relative to the centre axis 38. This makes it 
possible to vary the strength of the compression. The regu 
lating elements may include a pressure medium cylinder or 
motor, or some other actuator that is arranged to move the 
rotor 36 intransverse direction to the rotationaxis 37. Further, 
it is possible to support the rotation axis 37 flexibly to the 
compression chamber 30, whereby a force, for instance a 
spring force, acts continuously on the rotation axis 37 and 
endeavours to move the rotation axis toward the inner Surface 
30a of the compression chamber in the section between the 
feed opening 29 and discharge opening 31. 
0041. The compression space 39 opens at the discharge 
opening 31, and the dust cake 17 formed in the compression 
space 39 can drop away from the discharging device 16 in the 
direction shown by arrows C. The emptying of the compres 
sion space 39 can be facilitated by feeding with a flushing 
device 40 a compressed flushing agent, Such as compressed 
air or water, from a flushing nozzle 41 to the opening com 
pression space 39d. The flushing device 40 can be equipped 
with a pressure source 42 and control element 43. Such as a 
valve, that can be controlled with the control unit 15. 
0042. As the rotor 36 turns in direction B, the compression 
spaces 39e to 39fmove empty from the discharge opening 31 



US 2010/0320000 A1 

to the feed opening 29. When the compression space 39h 
arrives at the feed opening 29, rock material 25b can move in 
the manner shown by arrows C into the compression space 
opening in the feed opening 29 in an amount that at its maxi 
mum corresponds to the Volume of the compression space. 
The rotating rotor 36 thus doses rock material 25b away from 
the dust separator in batches that Substantially correspond to 
the volume of the compression space 39. 
0043. The flexible blades 35 of the rotor 36 can drag 
against the inner Surface 30a of the discharge chamber, 
whereby they can keep the section between the feed opening 
29 and discharge opening 31 continuously sealed. The rotor 
blades 35 can be made of a flexible material, such as poly 
urethane or some other suitable polymer. Different blades 35 
made of composite materials may also be used. Further, the 
blades may be arranged flexible with their structure, for 
instance by arranging Suitable joints, bending points or the 
like between otherwise rigid wing components. 
0044 FIG. 4 also shows feed equipment 44 for feeding a 
binder from a container 45 with a pump 46 to a channel32 and 
on through a feed nozzle 47 to a compression space 39b that 
is closed and has started compressing the rock material. The 
operation of the feed equipment 44 can be controlled with a 
control unit 15. FIG. 4 also shows some alternative locations 
for feed nozzles 47a to 47c. The feed nozzle 47a is arranged 
to feed the binder into an empty compression space 39g 
before the dosing of the rock material 25b. The feed nozzle 
47b is arranged to feed the binder among the rock material 
25b accumulated in the discharge part 14a before the dosing, 
and further, the feed nozzle 47c is arranged to dose the binder 
simultaneously with the rock material 25b. It is also possible 
to use various combinations of the presented feeding meth 
ods. 

004.5 FIGS. 5a to 5c show the structure and operational 
principles of another discharging device 16 in a very simpli 
fied manner. The discharging device 16 is a displacement 
feeder that may comprise a slide 48 that is arranged to move 
back and forth in a compression chamber 30. For the sake of 
clarity, the actuating means of the slide 48, Such as pressure 
medium cylinders, crank mechanism, or the like, are not 
shown in FIGS. 5a to 5c. When the slide 48 moves into a first 
direction E, it forms together with the inner surface 30a of the 
compression chamber 30 a first compression space 39a and 
compresses the rock material batch fed into the first compres 
sion space 39a into a smaller volume. When the slide 48 has 
moved as shown in FIG. 5a a desired distance in the first 
direction of travel E and performed the required compression, 
a first discharge hatch 49a can be opened to let the compacted 
and bound solid matter cake 17 to drop out of the compression 
space 39a. The removal of the cake 17 can be improved by 
feeding a flow of flushing agent or a pressure pulse from the 
flushing nozzle 41 into the compression space 39a. Because 
the cake 17 has a large uniform surface, flushing affects the 
cake 17 effectively. When the slide has moved toward the first 
compression space 39a, it opens at the same time a connec 
tion between the feed opening 29 and the second compression 
space 39b so that a new batch of rock material 25b can move 
as shown by arrow D into the second compression space 39b. 
A second discharge hatch 49b is at this time closed so the rock 
material cannot escape outside the discharging device 16. 
When the first compression space 39a is empty, the first 
discharge hatch 49a is closed. 
0046. In the situation shown in FIG. 5b, the travel direc 
tion of the slide 48 is changed and it is moved in another travel 
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direction F toward the second compression space 39b. The 
slide 48 then closes the feed opening 29 and begins to com 
press the rock material in the closed second compression 
space 39b. A binder can be fed from the feed nozzle 47 among 
the rock material being compressed. 
0047. In FIG. 5c, the slide 48 has compacted the rock 
material so that there is a solid matter cake 17 in the second 
compression space 39b. The second discharge hatch 49b can 
then be opened and the cake 17 removed through the second 
discharge opening 31b. The removal of the cake can be facili 
tated by feeding from the flushing nozzle 41 a flushing agent 
flow or a pressure pulse. When the slide 48 has moved to the 
second compression space 39b, the feed opening 29 opens 
and rock material 25b can move in the direction of arrow D to 
the opposite side of the slide 48, in other words, rock material 
is simultaneously dosed into the first compression space 39a. 
When the solid matter cake 17 is removed from the second 
compression space 39b, the second discharge hatch 49b is 
closed and the travel direction of the slide 48 is again 
changed. These working cycles can be repeated under the 
control of the control unit 15. 
0048. The discharge hatches 49a, 49b can be arranged 
closed by means of a spring element or a corresponding 
means that gives into a force stronger than a predefined force. 
In such a case, the discharge hatch 49a, 49b can open when 
the compression of the rock material batch is at its final stage 
and the force acting on the Surfaces defining the compression 
space 39a, 39b has become sufficiently high. When the cake 
17 drops and the travel direction of the slide 48 is changed, the 
discharge hatch 49a, 49b is closed by the spring element. On 
the other hand, some other Surface in the compression space 
39a, 39b can also be arranged to give, in which case by 
adjusting the force resisting it, it is possible to affect the 
strength of the compression. These solutions aim at making 
the compaction less dependent on the size of the dosed rock 
material batch and the ability of different rock materials to 
compact under compression. 
0049. It is also possible to arrange a single-acting dis 
placement feeder that doses with the slide one rock material 
batch at a time into the closing space and compresses the rock 
material in the closed space into a smaller volume. After the 
compact cake is formed and removed from the compression 
space, the slide is returned to its starting position and a new 
working cycle is performed. 
0050. It should be mentioned that the present discharging 
device 16 could also be applied to dust separators that sepa 
rate only fine rock material or only coarse rock material. 
0051 FIG. 6 shows one alternative arrangement for 
removing rock material from the discharge part 14a at the 
bottom of the dust separator 14. The discharge device 16 may 
comprise a displacement feeder and a press 50. The displace 
ment feeder may be arranged to dose rock material in batches 
into a compression space 39a, 39b of the press 50. The dis 
placement feeder forms a substantially sealed element 
between the discharge part 14a of the dust separator and the 
press 50. The displacement feeder may comprise a rotor 36, 
whose blades 35 may be substantially tightly against the inner 
surface 30a of the discharge chamber of the displacement 
feeder. It should be noted that the displacement feeder could 
also have some other type of construction. The displacement 
feeder takes a batch of rock material from the discharge part 
14a of the dust separator and moves it to the next step, i.e. for 
processing in the press 50. The press 50 may have one or more 
compression chambers 39a, 39b, to which the displacement 
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feederdoses the rock material batch. Further, the press 50 can 
have one or more compression elements 51, with which rock 
material in the compression chamber 39a, 39b can be com 
pressed into a smaller volume to form a rock material cake 17. 
The compression element 51 may be a reciprocating piston or 
the like that may be arranged in the first travel direction to 
compress an rock material batch in the first compression 
chamber 39a, and correspondingly in the second travel direc 
tion, it may compress the rock material batch in the second 
compression chamber 39b. A binder can be fed from a chan 
nel 32 into the compression chambers 39a, 39b to facilitate 
the formation of the cake 17. The compression chambers 39a, 
39b may have discharge hatches 49a, 49b or the like that are 
arranged closed with an element generating a sufficient 
counter-force. Such as a spring, which gives in when a force 
greater than a predefined force acts on it. 
0052 FIG. 7 shows a crushing device 60 that may com 
prise a carrier 61, feed conveyor 62, crushing unit 63, and 
discharge conveyor 64. With the feed conveyor 62, the rock 
material R being processed is conveyed to a feed opening 65 
of the crushing unit 63, from which it is transported to crush 
ing elements 66 that break the rock material R into a small 
particle size. The crushing elements 66 may for instance be 
made up of an eccentrically rotating vertical crusher cone and 
a crushing chamber Surrounding it, and the material being 
processed falls into the wedge-shaped space between the 
cone and chamber and is crushed into Small particles. The 
material then falls onto the discharge conveyor 64 below the 
crushing unit 63, with which the crushed rock material can be 
moved to a suitable unloading site 67. Crushing generates 
fine-grained rock dust that can be sucked away and processed 
in a dust separator 14 that has the above-mentioned means for 
separating rock material and air and a discharging device 16 
for compressing the rock material before its removal from the 
dust separator 14. The suction channel 13 of the dust separator 
14 may be connected through a first channel 68 to a hood 69 
that may be arranged to Surround at least partly the feed 
opening 65 of the crushing unit 63 and the discharge end of 
the feed conveyor 62. Further, the suction channel 13 may be 
connected via a second channel 70 to the inside 71 of the 
casing Surrounding the feed conveyor 62, whereby the dust 
detaching from the rock material R during transportation can 
be sucked into the dust separator 14. The suction channel 13 
can also be connected via a third channel 72 to a suction 
funnel 73 or the like that may be arranged to the feed end 74 
of the feed conveyor 62 to suck the rock dust released during 
feeding. Further, rock dust can also be sucked from other than 
the above-mentioned sites to the dust conveyor 14 as neces 
Sary. 

0053 FIG. 8 shows a screening device 80 equipped with a 
dust collection system that Sucks the rock dust released to the 
environment during rock material Screening to the dust sepa 
rator 14, where the rock material and dust are separated and 
where the separated rock material is removed with a displace 
ment feeder. In addition, the separated rock material is com 
pressed into a smaller Volume to form a rock material cake. 
The dust separator 14 and the related equipment can be like in 
the earlier examples. The screening device 80 may comprise 
a mesh 81, screen, perforated plate or the like, through whose 
slots or openings Small-sized rock material R1 passes, but 
through which mesh 81 the larger rock material R2 does not 
pass. The screening device 80 may comprise an actuating 
means 82, such as a vibrator, with which the mesh 81 can be 
moved or shaken. The rock dust generated during the pro 
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cessing of the rock material R can be Sucked via a first channel 
83 from the feed end 74 of the feed conveyor 62 to the dust 
separator 14, via a second channel 84 from the discharge end 
of the feed conveyor 62 to the dust separator 14, and further, 
via a third channel 85 from around the mesh 18 to the dust 
separator 14. There may be one or more casings 86 at the 
screening device 80 to prevent the dust from spreading. The 
spaces defined by the casings 86 can be connected to the dust 
collection system. 
0054. In addition to the above-mentioned applications, 
rock dust is also formed when rock or concrete is broken with 
a breaking hammer and a crusher at the end of a boom. The 
dust collection system and dust separator of the invention can 
also be used in these applications to prevent dust nuisance. 
0055. In some cases, the features presented in this appli 
cation can be used as Such regardless of other features. On the 
other hand, the features presented in this application can be 
combined as necessary to form different combinations. 
0056. The drawings and the related description are only 
intended to illustrate the idea of the invention. The invention 
may vary in detail within the scope of the claims. 

1. A method for processing dust when breaking rock, the 
method comprising: 

Sucking broken rock material from a borehole and convey 
ing it to a dust separator, 

separating with the dust separator the rock material and air; 
dosing the separated rock material in batches with a dis 

charging device away from the dust separator; 
removing the rock material from the dust separator with a 

displacement feeder, 
dosing the rock material in batches with a displacement 

feeder into at least one closable compression space; and 
compressing the rock material in at least one closed com 

pression space into a smaller Volume before the rock 
material batch is discharged from the dust separator. 

2. A method as claimed in claim 1, comprising dosing the 
rock material in batches into at least one closable compres 
sion space of the displacement feeder, and compressing the 
rock material in a closed compression space of the displace 
ment feeder into a smaller Volume before the rock material 
batch is discharged from the dust separator. 

3. A method as claimed in claim 1, comprising feeding at 
least one binder among the rock material in the closed com 
pression space. 

4. A method as claimed in claim 1, comprising feeding at 
least one binder among the separated rock material before 
starting to compress it in the compression space. 

5. A method as claimed in claim 1, comprising separating 
in the same dust separator both coarse rock material and fine 
rock material. 

6. A dust separator comprising: 
a body; 
at least one Suction device for generating Suction to the 

space defined by the body; 
at least one feed channel for directing rock material and air 

to the dust separator, 
at least one separator for separating rock material from air; 
at least one discharge channel, along which the air that 

passed through the separator is arranged to exit the dust 
separator; 

at least one discharging device that is connected to the 
discharge part of the dust separator and arranged to 
discharge separated rock material in batches from the 
dust separator; 
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wherein the discharging device comprising a displacement 
feeder, 

the displacement feeder is arranged to dose the separated 
rock material in batches into at least one closable com 
pression space, 

and the discharging device comprises means for compress 
ing a rock material batch into a smaller Volume in at least 
one closed compression space. 

7. A dust separator as claimed in claim 6, wherein the 
displacement feeder is arranged to compress the rock material 
batch into a smaller Volume in a closed compression space. 

8. A dust separator as claimed in claim 6, wherein the 
discharging device comprises at least one feed nozzle for 
feeding a binder with feed equipment into the closed com 
pression space. 

9. A dust separator as claimed in claim 6, wherein the 
discharging device comprises at least one flushing nozzle for 
feeding flushing medium from flushing equipment into the 
compression space for the purpose of removing the rock 
material. 

10. A dust separator as claimed in claim 6, wherein 
the dust separator comprises at least one cyclone for sepa 

rating coarse rock material, 
the dust separator comprises at least one filter element for 

separating fine rock material, 
and the dust separator comprises at least one cleaning 

device for generating a pressure pulse inside the filter 
element, whereby the separated rock material accumu 
lated on the surface of the element is arranged to drop 
into the discharge part of the dust separator. 

11. A dust separator as claimed in claim 6, wherein 
the discharging device comprises at least one discharge 

chamber that has at least one feed opening connected to 
the discharge part of the dust separator, and that further 
has at least one discharge opening through which the 
compressed rock material batch is removed from the 
displacement feeder, 

the discharging device comprises at least one rotor having 
several radial blades, 

the rotor is arranged rotatably in the discharge chamber in 
Such a manner that the blades are arranged substantially 
tightly against the inner Surface of the discharge cham 
ber, 

two consecutive blades of the rotor and the inner surface of 
the discharge chamber are arranged to define between 
them a compression space that is arranged to move from 
the feed opening of the discharge chamber to the dis 
charge opening as the rotor turns, 

the rotor blades are flexible, and 
the rotation axis of the rotor is arranged eccentrically rela 

tive to the centre axis of the discharge chamber, 
whereby, as the rotor turns from the feed opening of the 
discharge chamber to the discharge opening, the Volume 
of the compression space is arranged to decrease and 
make the rock material batch in the compression cham 
ber to compact. 

12. A dust separator as claimed in claim 6, wherein 
the discharging device comprises a slide that is arranged to 
move back and forth between a first compression space 
and a second compression space; 

the slide is arranged, when moving in a first direction of 
travel, to compress the rock material in the first com 
pression space into a smaller Volume and at the same 
time to open a connection between the feed opening and 
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the second compression space, whereby a new batch of 
rock material is arranged to move into the second com 
pression space, 

the slide is arranged, when moving in a second direction of 
travel, to compress the rock material in the second com 
pression space into a smaller Volume and at the same 
time to open a connection between the feed opening and 
the first compression space, whereby a new batch of rock 
material is arranged to move into the first compression 
space, and 

the compression space has an opening discharge hatch, 
through which the compressed rock material batch is 
arranged to exit at the end of the compression step. 

13. A dust separator as claimed in claim 6, wherein the 
discharging device comprises a displacement feeder and a 
press, and the displacement feeder is arranged to dose rock 
material in batches into the press that has at least one com 
pression space and at least one compression element for com 
pressing the rock material batch. 

14. A rock-drilling rig that comprises: 
a movable carrier; 
at least one drilling boom with at least one drilling unit 

comprising a rock drill machine; 
a dust separation system consisting of at least one dust 

separator, at least one Suction funnel at the drilling unit, 
at least one feed channel, and at least one Suction chan 
nel for transporting the drilling cuttings formed during 
drilling from the suction funnel to the feed channel of the 
dust separator; 

wherein the dust separator further comprises: 
a body, 
at least one Suction device for generating Suction to the 

space defined by the body, 
at least one separator for separating rock material from 

air, 
at least one discharge channel, along which the air that 

passed through the separator is arranged to exit the 
dust separator, 

at least one discharging device that is connected to the 
discharge part of the dust separator and arranged to 
discharge separated rock material in batches from the 
dust separator, and 

the discharging device comprising a displacement 
feeder, 

wherein the displacement feeder is arranged to dose the 
separated rock material in batches into at least one clos 
able compression space, and 

the discharging device comprises means for compressing a 
rock material batch into a smaller Volume in at least one 
closed compression space. 

15. A rock-drilling rig as claimed in claim 14, wherein 
the dust separator comprises at least one cyclone for sepa 

rating coarse rock material, 
the dust separator comprises at least one filter element for 

separating fine rock material, and 
the dust separator is located on the drilling boom. 
16. A discharging device of a dust separator for compress 

ing rock material comprising: 
at least one discharge chamber that has at least one feed 

opening and at least one discharge opening: 
at least one rotor having several radial blades, which are 

flexible, 
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wherein the rotor is arranged rotatably in the discharge the rotation axis of the rotor is arranged eccentrically rela 
chamber in Such a manner that the blades are arranged tive to the centre axis of the discharge chamber, 
Substantially tightly against the inner Surface of the dis- whereby, as the rotor turns from the feed opening of the 
charge chamber, discharge chamber to the discharge opening, the Volume 

two consecutive blades of the rotor and the inner surface of of the compression space is arranged to decrease and 
the discharge chamber are arranged to define between make the rock material batch in the compression cham 
them a compression space that is arranged to move from ber to compact. 
the feed opening of the discharge chamber to the dis 
charge opening as the rotor turns, and ck 


