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(57) Abstract: The present invention relates to an arrangement in a drill rig. The arrangement comprises an inlet valve placed be-
fore the inlet to a displacement compressor that is used for supplying a flow of air via a pressure vessel to at least one flushing
hole in the surface of a drill bit. The arrangement is used for detecting a reduced flow of air through the at least one flushing hole
in the surface of the drilling bit. The arrangement further comprises means for detecting the quantity of air flowing through the in-
let valve placed before the inlet to the displacement compressor. The invention furthermore relates to a method for indirectly mon-
itoring of a reduced air flow through at least one flushing hole in the arrangement above.
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Title: Arrangement in a drill rig and a method for monitoring an air flow

Field of the invention

The present invention relates to an arrangement in a drill rig in accordance with the
- preamble of the independent claim. The invention also relates to a method for
detecting a reduced air flow through a flushing hole in a drill bit.

Background of the invention
Drill rigs in different sizes are frequently used in constructional work to drill holes

in rocks. The drill rig comprises a drill bit adapted for the specific conditions of the
rock and used to penetrate the rock, and chip away the fractured rocks. The
penetration force is generated by either a high level feed force or percussive wave
forms. The rotation torque generated by a rotation motor will shear off the fractured
rock.

In rock drilling processes, it is standard practice to use compressed air to blow
away the rock cuttings and clean the surface of the rock to ensure that the bit
always is in contact with a fresh and solid rock surface. If the cuttings were not
cleaned away, the drill bit would penetrate the cutting and further break down the
cutting into smaller sizes. This secondary breakage is not wanted because of the
considerable quantity of waste energy and reduced drilling efficiency. The
accumulation of the cuttings will furthermore resist the rotation of the drill bit and
eventually jam the bit to stop. It is consequently important to ensure a continuous
air flow through the flushing holes on the drill bit.

The flow of air is however stopped if the flushing holes got plugged by mud or fine
cuttings compacted into the flushing holes. This typically happens when the drilling
is so fast that the air provided is not sufficient to clean the cuttings away. When the
flushing holes are plugged, the drilling is stopped and the holes must be cleaned
which takes a considerable time and stops the work completely.

Up to now, the detecting of a reduced, or stopped, air flow has been done by using
an air flow monitoring device placed in the air flow path through which air is fed
from the compressor to the drill bit. The working pressure in the path is however
rather high, while the measurement of differential pressures are relatively very
small, which means that the required monitoring device must be able to conduct
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reliably measurements of the differential pressure in this environment, which

makes them have a high production and maintenance cost.
Furthermore, the monitoring device gives rise to a pressure drop in the air flow path
which will have a negative impact on the air flow out through the flushing holes in

the drill bit.

An improved arrangement and method for detecting a reduced, or stopped, air flow
through the flushing holes are therefore requested.

Summary of the invention

The problems defined above are solved by an arrangement according to claim 1, and
a detecting method as defined in claim 5.

The claimed arrangement comprises an inlet valve placed before the inlet to a
displacement compressor that is used for supplying a flow of air via a pressure
vessel to at least one flushing hole in the surface of a drill bit, said arrangement is
used for indirectly detecting a reduced flow of air through the at least one flushing
hole in the surface of the drilling bit. The arrangement further comprises means for
detecting the quantity of air flowing through the inlet valve placed before the inlet of

the displacement compressor.

The claimed arrangement makes it possibl_e to move the measuring point for
monitoring the flow of air through the flushing holes in the drill bit from down
stream of the compressor to up stream of the compressor. This arrangement has
several advantages since the required means for detection of the flow up stream of
the compressor is less complex and expensive. Secondly the negative pressure drop
in the flow path is eliminated, and furthermore the results from the conducted

measurements up stream of the compressor are more reliable.

In one embodiment of the present invention the detection of the quantity of air
flowing through the inlet valve is indirectly detected by measuring the pressure in
the flow path for air to the inlet valve placed before the inlet of the compressor. In
this embodiment of the arrangement a pressure sensor is used for measuring the
pressure in the flow path to the inlet valve and thereby indirectly monitoring the
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flow of air through the flushing holes. Pressure sensors provide reliable measuring
results, and are components that are readily available and easy to install.

In a further preferred embodiment of the present invention the detection of the
quantity of air flowing through the inlet valve is indirectly detected by measuring
the size of the flow area in the inlet valve. This is possible in an arrangement where
the inlet valve is controlled by means that is measuring the pressure in the flow
path from the compressor and, in case of a blocked flushing hole in the drill bit,
close to the inlet valve to avoid that the system pressure in the flow path from the
compressor to the drill bit increase further. Since the flow area is adjusted
depending on the system pressure in the flow path, measurement of the flow area in
the inlet valve, which is easy to detect, will indirectly provide information about the
pressure in the flow path from the compressor and the air flow trough the flushing
holes in the drill bit.

The present invention also relates to a method for detecting a reduced air flow
through a flushing hole in a front surface of a drilling bit in an arrangement
according to anyone of claims 1 to 4, comprising the steps:

e detecting the quantity of air flowing through an inlet valve placed up
streams of a displacement compressor;

‘e compare the detected quantity of air flow with a predetermined value
and if the value is lower than the predetermined value, send a signal
to a control device to stop, or reduce the speed of the drilling bit, and
if the detected value is equal or higher than the predetermined value,
continue drilling and repeat the first step at predetermined intervals.

The claimed method provides a reliable method for monitoring the flow of air
through the flushing hole in the drill bit without the use of complex and expensive
measuring equipment. Furthermore, the monitoring is done by detecting the flow of
air upstream of the compressor which is considerably easier than in previous

arrangements and methods.

Brief description of the drawing
One embodiment of the present claimed invention is schematically illustrated in the

appended figures, in which:
Figure 1  illustrates a drill rig in which the claimed arrangement is used;
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Figure 2 illustrates a perspective view of a drill bit, and
Figure 3  discloses the claimed arrangement schematically.

Detailed ‘description

In figure 1 a drill rig 10 is illustrated. The rig 10 is used for drilling holes in
different types of constructional work. The rig 10 comprises a rig body 11 that
comprises machinery for enabling transport of the rig, as well as for providing the
required power to conduct the drilling. The drill is placed in the outer end of an
elongated arm 12 that extend forward from the rig body 11. The arm is
manoeuvrable to be easily movable to the intended position of the hole.

A drill bit 20, illustrated in figure 2, is used for penetrating the rock and chip away
the fractured rocks. The front surface 21 of the drill bit 20 is provided with a
number of drill elements 22 that are used for penetrating the rock. The front
surface is furthermore provided with four flushing holes 23. Compressed air,
provided from a displacement compressor placed in the rig body 11, is flowing out
from the flushing holes 23 in order to blow the rock cuttings away and clean the
surface of the rock to ensure that the drill bit 20 always is in contact with fresh and
solid rock surface in order to keep the drilled hole free from already cut rock.

Figure 3 discloses the claimed arrangement schematically. The arrangement
comprises an air inlet flow path 30 through which air to a compressor 32, powered
by a power source M, is lead via an inlet valve 31. The compressed air from the
compressor 32 is passed on to a pressure vessel 33. Air is fed from the pressure
vessel 33 via an air flow path 34 to the drill bit 20 where it exits the bit via the
flushing holes 23. The arrangement furthermore comprises means 35 for detecting
the air flow in the inlet flow path 30.

In one embodiment of the present invention the air flow through the flushing holes
23 in the drill bit 20 is monitored by detecting the air flow through the inlet flow
path 30 indirectly by measuring the pressure in the inlet flow path 30. If the
flushing holes 23 in the drill bit 20 for some reason are plugged, the system
pressure in the flow path 34 to the drill bit 20 will rise due to the plugged outlets.
The plugged outlets furthermore results in an increased pressure in the flow path
30 to the inlet valve 31 and the compressor 32 that is detected by a pressure
sensor, not illustrated, that is measuring the pressure in the flow path 30.
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In another embodiment of the present invention the air flow through the flushing
holes 23 in the drill bit 20 is monitored by measuring the flow area within the inlet
valve 32. The inlet valve 32 is used for regulating the quantity of air that is supplied
to the compressor 33 in order to avoid that system pressure from rising if the air
flow through the flushing holes 23 in the drill bit 20 is plugged. The system
pressure in the flow path 34 is measured and the measured value used for the
control of the inlet valve 31. The air flow through the flushing holes 23 in the drill
bit 20 could therefore be monitored by measuring the area or the position of the
inlet valve 31 which is considerably easier and causes no pressure drop in the flow
path 34 to the drill bit 20.

Both embodiments of the present invention described above also provides a more
reliably monitoring of the air flow since the determination of the air flow in the flow
path 30 is either based on an increased pressure or a reduced flow area which is

easy to measure compared to the existing solutions.

While two presently preferred embodiments of the invention have been described
herein, it is to be understood that the invention is not so limited but covers and
includes any and all modifications and variations that are encompassed by the
following claims.
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Arrangement in a drill rig comprising an inlet valve placed before the
inlet to a displacement compressor that is used for supplying a flow
of air via a pressure vessel to at least one flushing hole in the
surface of a drill bit, said arrangement being used for detecting a
reduced flow of air through the at least one flushing hole in the
surface of the drilling bit, characterised in that said arrangement
further comprises means for detecting the quantity of air flowing
through the inlet valve placed before the inlet to the displacement
compressor.

Arrangement according to claim 1, wherein the displacement
Compressor is a screw compressor.

Arrangement according to claim 1 or 2, wherein the detection of the
quantity of air flowing through the inlet valve is indirectly detected
by measuring the pressure in the flow path for air to the inlet valve
placed before the inlet of the compressor.

Arrangement according to claim 1 or 2, wherein the detection of the
quantity of air flowing through the inlet valve is indirectly detected
by measuring the size of the flow area in the inlet valve, said inlet
valve being controlled by means that is measuring the pressure in
the flow path to the drill bit.

Method for indirectly detecting a reduced air flow through at least
one flushing hole in a front surface of a drilling bit in an
arrangement according to anyone of claims 1 to 4, comprising the

steps:

a) detecting the quantity of air flowing through an inlet valve placed up

b)

streams of a displacement compressor,

compare the detected quantity of air flow with a predetermined value
and if the value is lower than the predetermined value, send a signal
to a control device to stop, or reduce the speed of the drill bit, and if
the detected value is equal or higher than the predetermined value,
continue drilling and repeat the first step at predetermined intervals.
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