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Description

TECHNICAL AREA

[0001] The present invention relates to a percussion
rock drilling machine according to the introduction to
claim 1 and a drill rig equipped with such a rock drilling
machine.

THE PRIOR ART

[0002] A percussion rock drilling machine comprises a
cover in which a piston moves forwards and backwards
and impacts upon a shank adapter. Furthermore, rotation
is transferred to the shank adapter from a rotary motor.
Impact energy and rotation are subsequently transferred
from the shank adapter through one or several drill rods
and a drill bit to the rock, such that a borehole is created.
[0003] The drilling cuttings that are broken loose during
rock drilling must be continuously transported away from
the borehole. This is carried out with the aid of a flushing
medium, for example air or water, which is led in at the
front head of the drilling machine to the shank adapter
through a flush connector and a flush housing. The flush-
ing medium then passes through a passage in the shank
adapter and the drill rods and finally passes out through
the drill bit to the borehole, whereby the drilling cuttings
are flushed out through the space between the drill rods
and the edges of the borehole. An example of this pro-
cedure can be seen in WO2009/148375.
[0004] The front head of the drilling machine is often
manufactured from case-hardened steel, which has good
mechanical properties and withstands mechanical load.
Furthermore, case-hardened steel is relatively cheap
and easy to work. One disadvantage of case-hardened
steel, however, is that rust easily arises, and the steel
therefore resists poorly a flushing medium such as water.

DESCRIPTION OF THE INVENTION

[0005] According to the invention, a percussion rock
drilling machine is revealed comprising a front head, in
which a flush housing and a flush connector for flushing
medium are arranged. A sheath of rust-resistant material
is arranged at the front head around the flush housing,
such that flushing medium can enter the flush housing
through the flush connector, without coming into contact
with the front head.
[0006] The task of the sheath is to protect against rust
solely where this is necessary, while the remainder of
the front head can be manufactured from traditional case-
hardened steel, which is cheaper, easier to work, and
has better mechanical properties. The invention thus
combines the positive properties of case-hardened steel
with the rust-protective effect of the rust-resistant mate-
rial. The working of the rust-resistant material, which is
more difficult, is minimised in that the rust-resistant com-
ponents are relatively small fittings. The flush connector

and the sheath are not exposed to the high impact forces
from the stop ring of the drilling machine and thus they
do not need to be so mechanically strong.
[0007] According to one aspect of the invention, a flush
connector is connected to the flush housing such that the
flush connector enters through a hole in the sheath. Since
the flush connector enters the sheath but not the flush
housing, it is possible also to use without problems a
flush housing that is mounted and demounted by means
of rotation.

DESCRIPTION OF DRAWINGS

[0008] The invention will be described in more detail
with the aid of a preferred embodiment and with reference
to the attached drawings, of which

Figure 1 shows a section through a front head of a
rock drilling machine according to WO2009/148375.
Figure 2 shows a section through a front head of a
second rock drilling machine.
Figure 3 shows a section through a front head of a
rock drilling machine according to the invention.
Figure 4 shows an overview of a flush housing and
a sheath according to the invention.
Figure 5 shows an overview in section of a sheath
according to the invention mounted in a front head.

PREFERRED EMBODIMENT

[0009] Figure 1 shows a front head 1 of a rock drilling
machine according to WO2009/148375. A shank adapter
2 is arranged in the front head 1. The shank adapter 2
transfers impact energy, rotation and a feed force from
a piston 4 and a rotary motor (not shown in the drawing)
to rock, through one or several drill rods (not shown in
the drawing) and a drill bit (not shown in the drawing).
[0010] A stop ring 10 is arranged to protect the shank
adapter 2. If the drill bit is impacting air instead of rock
because, for example, the drill bit encounters a cavity in
the rock or because it is necessary to break open the
threads between the drill rods, the stop ring 10 prevents
the shank adapter 2 from moving too much in the axial
direction, and this reduces the risk of damage.
[0011] The shank adapter 2 comprises also a flushing
passage 3 for the transfer of flushing medium, such as
air or water, through the drill rods and the drill bit to the
rock in order to rinse away drilling cuttings that are formed
during the drilling of a borehole.
[0012] The flushing medium is led in to the shank
adapter 2 through a flush connector 5 and a flush housing
6. The flush connector 5 and the flush housing 6 are
manufactured from stainless steel and are sealed from
contact with the front head 1 by first seals 7, and they
are sealed from contact with the shank adapter 2 by sec-
ond seals 8. A region 9 is located between the first seals
7 in which the flushing medium comes into contact with
the front head 1. It is desirable to manufacture the front

1 2 



EP 2 523 782 B1

3

5

10

15

20

25

30

35

40

45

50

55

head 1 from case-hardened steel, since this material
withstands mechanical loads well, is relatively cheap and
easy to work. However, case-hardened steel does not
resist rust very well, and this means that if the flushing
medium is water or some other aggressive flushing me-
dium, then rust can arise in, for example, the region 9.
[0013] An alternative in this case would then be to man-
ufacture the complete front head 1 from stainless steel.
While it is true that stainless steel resists rust, the material
is more brittle and withstands mechanical loads more
poorly, leading to the risk of cracks arising. Impact forces
from the stop ring 10 of the drilling machine occur often
in the front head 1. Furthermore, stainless steel is more
expensive and more difficult to work, particularly when
in the form of such a large shell component as the front
head 1. A rust-resistant front head would require rein-
forcement across, for example, its connection with the
rest of the drilling machine, above that required by a front
head manufactured from case-hardened steel.
[0014] Figure 2 shows a rock drilling machine with a
front head 11. Flushing medium is led in to the shank
adapter 12 through a flush connector 15 and a flush hous-
ing 16. The flush housing 16 is sealed from contact with
the front head 11 by seals 17. The flush connector 15
penetrates the flush housing 16 a certain distance in or-
der to avoid the flushing medium coming into contact with
the front head 11. One disadvantage with this is that di-
mensions of both the flush housing 15 and the flush con-
nector 16 must be accurately manufactured in order for
these to fit together, and this makes the manufacture
more expensive. Furthermore, the dimensions will be
changed through wear during operation. This means that
the connection between the flush housing 16 and the
flush connector 15 must absorb an ever-increasing part
of the load, particularly when impacts occur. This risks
leading to that the flush housing 16, for example, cracks
and breaks.
[0015] Such a solution would give problems also with
the rock drilling machine according to WO2009/148375,
since the design there is such that the flush housing is
rotated during mounting and demounting.
[0016] A solution for a rock drilling machine according
to the invention is shown in Figures 3-5 that solves all of
the problems described above. A front head 21 is man-
ufactured from case-hardened steel or similar material
that has good mechanical properties. A shank adapter
22 and a stop ring 30 are arranged within the front head
21 in conventional manner.
[0017] Flushing medium is led into the drilling machine
through a rust-resistant flush connector 25 to a rust-re-
sistant flush housing 26, through a rust-resistant sheath
31 that has been pressed into the front head 21 and that
surrounds the flush housing 26. "Rust-resistant" is here
not to be interpreted as referring solely to stainless steel:
it may be another rust-resistant material such as plastic.
The flush connector 25 penetrates into the sheath 31 a
certain distance in a hole 39 that has been arranged for
this purpose. It may be arranged on certain rock drilling

machines such that it is possible to select whether it is
desired to place the flush connector 25 on the right side
or the left side of the rock drilling machine, and in this
case the sheath 31 has, naturally, two holes 39, see Fig-
ure 5.
[0018] First seals 32 are arranged in grooves on the
flush connector 25 in order to create a seal between the
flush connector 25 and the sheath 31. Second seals 33
are arranged in grooves on the sheath 31 in order to
create a seal between the sheath 31 and the front head
21. Third seals 34 are arranged in grooves on the flush
housing 26 in order to create a seal between the flush
housing 26 and the sheath 31, and also - possibly - the
front head 21. This is carried out in such a manner that
the flushing medium does not come into contact in normal
circumstances with the case-hardened steel, which is li-
able to attack by rust, in the front head 21. Furthermore,
fourth seals 28 are arranged in the flush housing in order
to create a seal with the shank adapter 22.
[0019] The sheath 31 may have one of a number of
appearances. It is appropriate, in order to avoid mechan-
ical loads, that the sheath 31 does not extend the full
distance to the stop ring 30, but rather that the front head
21 has a flange 35 between the sheath 31 and the stop
ring 30, which flange absorbs the load from the stop ring
30.
[0020] In order to be able to detect leaks, a front 36
and a rear 37 telltale hole are present into which flushing
medium can emerge and thus indicate that a seal is leak-
ing. There is no major practical significance whether the
sheath 31 is so long that it is present in the regions of
the telltale holes 36, 37, or not. If the sheath 31 is so long
that it is present in one of the regions of telltale holes 36,
37, the sheath 31 must, naturally, have its own telltale
hole 38 in order to allow leaking flushing medium to pass.
In order to simplify mounting and demounting, while at
the same time ensuring that the sheath 31 is held in place
in an effective manner, it may be most simple if the sheath
31 is so long that it is present in the region of the forward
telltale hole 36, as shown in Figures 3-5.
[0021] The flush connector 25 and the sheath 31 are
thus not exposed to the high impact forces from the stop
ring 30 of the drilling machine and thus they do not need
to be so mechanically strong. Also the flush housing 26
can be protected from the impact forces through a part
of the front head 21 coming in between the flush housing
26 and the stop ring 30, or by having a small play between
the flush housing 26 and the stop ring 30.
[0022] Since the flush connector 25 enters the sheath
31 but not the flush housing 26, it is possible also to use
without problems a flush housing 26 according to the
example shown in Figures 3-5, in which the flush housing
26 is mounted and demounted by means of rotation.
However, the invention can of course be used independ-
ently of the type of flush housing that is used.
[0023] The working of the rust-resistant material, which
is more difficult, is minimised through the flush connector
25, the flush housing 26 and the sheath 21 being rela-
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tively small fittings.
[0024] Thus, the purpose of the sheath 31 is to protect
against rust solely where this is necessary, while the re-
mainder of the front head 21 can be manufactured from
traditional case-hardened steel, which is cheaper, easier
to work, and has better mechanical properties. The in-
vention thus combines the positive properties of case-
hardened steel with the rust-protective effect of the rust-
resistant material.
[0025] A rock drilling machine as described above can
be used as usual in a drill rig.
[0026] The invention is, naturally, not limited to the ex-
ample described above: it can be modified within the
scope of the attached patent claims.

Claims

1. A percussion rock drilling machine comprising a front
head (1), in which front head (1) are arranged a flush
housing (26) and a flush connector (25), character-
ised in that a sheath (31) of rust-resistant material
is arranged in the front head (1) around the flush
housing (26), such that flushing medium can enter
the flush housing (26) through the flush connector
(25), without coming into contact with the front head
(1).

2. The percussion rock drilling machine according to
claim 1, characterised in that the flush connector
(25) is connected such that it enters a hole in the
sheath (31).

3. The percussion rock drilling machine according to
claim 2, characterised in that the flush connector
(25) furthermore is connected such that it does not
enter the flush housing (26).

4. The percussion rock drilling machine according to
any one of claims 1-3, characterised in that the
rock drilling machine further comprises a shank
adapter (22) and a stop ring (30) for the shank adapt-
er (22); and that the sheath (31) is arranged such
that it is not in contact with the stop ring (30).

5. A drill rig, characterised in that it is equipped with
a percussion rock drilling machine according to any
one of claims 1-4.

Patentansprüche

1. Schlagbohrvorrichtung umfassend einen Frontkopf
(1), in dem ein Spülgehäuse (26) und ein Spülan-
schluss (25) angeordnet sind, dadurch gekenn-
zeichnet, dass im Frontkopf (1) um das Spülgehäu-
se (26) ein Mantel (31) aus rostbeständigem Material
angeordnet ist, so dass Spülmedium durch den Spül-

anschluss (25) in das Spülgehäuse (26) eindringen
kann, ohne mit dem Frontkopf (1) in Kontakt zu kom-
men.

2. Schlagbohrvorrichtung nach Anspruch 1, dadurch
gekennzeichnet, dass der Spülanschluss (25) der-
art verbunden ist, dass er in ein Loch im Mantel (31)
eindringt.

3. Schlagbohrvorrichtung nach Anspruch 2, dadurch
gekennzeichnet, dass der Spülanschluss (25) wei-
terhin derart verbunden ist, dass er nicht in das Spül-
gehäuse (26) eindringt.

4. Schlagbohrvorrichtung nach einem der Ansprüche
1-3, dadurch gekennzeichnet, dass die Schlag-
bohrvorrichtung ferner einen Schaftadapter (22) und
einen Anschlagring (30) für den Schaftadapter (22)
umfasst, und dass der Mantel (31) so angeordnet
ist, dass er nicht mit dem Anschlagring (30) in Kon-
takt steht.

5. Bohranlage, dadurch gekennzeichnet, dass sie
mit einer Schlagbohrvorrichtung nach einem der An-
sprüche 1-4 ausgestattet ist.

Revendications

1. Perforatrice de roches à percussion comprenant une
tête frontale (1), dans laquelle tête frontale (1) sont
agencés un boîtier affleurant (26) et un raccord af-
fleurant (25), caractérisée en ce qu’une gaine (31)
de matériau résistant à la rouille est agencée dans
la tête frontale (1) autour du boîtier affleurant (26),
de manière qu’un milieu de rinçage puisse pénétrer
dans le boîtier affleurant (26) par l’intermédiaire du
raccord affleurant (25); sans entrer en contact avec
la tête frontale (1).

2. Perforatrice de roches à percussion selon la reven-
dication 1, caractérisée en ce que le raccord affleu-
rant (25) est relié de manière à pénétrer dans un trou
dans la gaine (31).

3. Perforatrice de roches à percussion selon la reven-
dication 2, caractérisée en ce que le raccord affleu-
rant (25) est, en outre, connecté de manière à ne
pas pénétrer dans le boîtier affleurant (26).

4. Perforatrice de roches à percussion selon l’une quel-
conque des revendications 1 à 3, la perforatrice de
roches à percussion étant caractérisée en ce qu’el-
le comprend, en outre, un adaptateur de tige (22) et
un anneau de butée (30) pour l’adaptateur de tige
(22) ; et en ce que la gaine (31) est agencée de
manière à ne pas être en contact avec l’anneau de
butée (30).
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5. Installation de forage, caractérisée en ce qu’elle
est équipée d’une perforatrice de roches à percus-
sion selon l’une quelconque des revendications 1 à
4.
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