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On alkaansaatu porakruunu (1), joka kasittaa paaosuuden (2), jossa on
ulkokeha (2a) ja otsapinta (2b), ja pituussuuntaisesti padosuudesta

a 7 5b
otsapintaan nahden vastakkaiselta puolelta ulottuvan niskaosuuden (3). f { 5
. a

Keskihuuhtelukanava (4) ulottuu pituussuuntaisesti niskaosuuden (3) 1api A/
ja valimatkan verran paaosuuden (2) sisalla, ja sivusuuntainen
huuhtelukanava (5) ulottuu keskihuuhtelukanavasta (4) paaosuuden (2)
ulkokehalle (2a). Sivusuuntaisen huuhtelukanavan eras ensimmainen
osuus (5a) on kallistettu, huuhtelunesteen virtaussuunnassa, otsapintaan
(2b) pain mainittuun toiseen osuuteen (5b) nahden, ja vastaavasti toinen
osuus (5b) on kallistettu, huuhtelunesteen virtaussuunnassa,
niskaosuuteen (3) pain. Esitetaan myos porakruunukokoonpano ja
menetelma tallaisen porakruunun valmistamiseksi. )

L, ‘

A drill bit (1) is provided, comprising a head portion (2) having a

circumference (2a) and a face surface (2b), and a shank portion (3)

extending longitudinally from a side of the head portion opposite to the .
face surface. A central flushing channel (4) extends longitudinally through D
the shank portion (3) and a distance within the head portion (2), and a

lateral flushing channel (5) extends from the central flushing channel (4)

to the circumference (2a) of the head portion (2). A first portion (5a) of the

lateral flushing channel is inclined, in a flushing fluid flowing direction,

towards the face surface (2b) with respect to said second portion (5b),

and correspondingly, a second portion (5b) is inclined, in a flushing fluid

flowing direction, towards the shank portion (3). A drill bit assembly and

method of manufacturing such a drill bit is also disclosed.
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A DRILL BIT FOR PERCUSSIVE DRILLING, A DRILL BIT ASSEMBLY, AND A
METHOD FOR MANUFACTURING SUCH A DRILL BIT

FIELD OF THE DISCLOSURE

The present disclosure relates to drill bits for percussive drilling, and more particularly to
such drill bits where flushing fluid is conducted via a lateral flushing fluid channel. The
present disclosure further concerns a drill bit assembly having such a drill bit and a method

for manufacturing such a drill bit assembly.

BACKGROUND OF THE DISCLOSURE
Flushing fluid is commonly used to flush drill cuttings from the drill hole, ahead of the drill
bit. This enables the drill bit to effectively act on the ground to be drilled instead of on

excessive drill cuttings residing in the drill hole.

It has been recognized that using flushing fluid might cause problems when drilling in
sensitive ground conditions. In soft ground, the flushing fluid may remove an excessive
amount ground surrounding the drill bit, which is known as over-drilling. This is particularly
problematic when drilling piles to the ground, as a too big drill hole does not support the
pile in a desired manner, making the pile less capable of supporting a structure on top of
it. Another problem associated with using flushing in sensitive ground conditions is that
the flushing fluid may travel long distances along certain ground formations, such as clay
formations. Consequently, in densely built areas, flushing fluid may unexpectedly travel up
to existing piles or foundations and weaken their structure. Thus, it has been a general

concern to minimize the effects of the flushing fluid when drilling.

For example, publications US 5029657 A, GB 1071418 A, RU 2579821 C1, FI 103430 B,
FI 20130297 A and FI 126596 B disclose different drill bits with various arrangements for

controlling the flow of a flushing fluid.

BRIEF DESCRIPTION OF THE DISCLOSURE

An object of the present disclosure is to provide a drill bit and a drill bit assembly with which
the problems associated to drilling in sensitive grounds conditions can be overcome or
effectively alleviated. A further object of the disclosure to provide a method of

manufacturing such drill bit.

The objects of the disclosure are achieved by a drill bit, drill bit assembly and method for
manufacturing a drill bit, which are characterized by what is stated in the independent
claims. The preferred embodiments of the disclosure are disclosed in the dependent

claims.
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The disclosure is based on the idea of providing a lateral flushing channel extending from
a central flushing channel of a drill bit head portion to the circumference thereof in such a
way that that the flushing fluid exiting the channel may be directed for enhancing a
pressure differential between the surrounding of the circumference of the head portion and
the face surface, while enabling the lateral flushing channel to be formed so as to minimize
the deflection required for the flushing fluid to flow from the central flushing channel to the

lateral flushing channel.

An advantage of the disclosure is that flushing fluid flow via the lateral flushing channel is
facilitated by providing smooth directional transitions, i.e. a smooth general contour
resulting in smaller flow resistance, and consequently, pressure loss, thus increasing the
capability of the corresponding flushing fluid flow to convey drill cuttings. This advantage
IS particularly prominent when drilling deep drill holes requiring a relatively high flushing
fluid flow and/or velocity to carry drill cuttings to the surface. As an increased flow rate via
the lateral flushing fluid channel increases, a pressure differential between the
circumference and the face surface of the head portion is also increased, drawing drill
cuttings from the periphery of the face surface along with the flushing fluid flow originating
from the lateral flushing fluid channel. Such a pressure differential acts much like a vacuum
effect, drawings drill cuttings from ahead of the face surface of the head portion.
Consequently, as a synergistic effect, the flow of flushing fluid via the drill bit face surface
can be decreased, thus reducing the risk associate with drilling in sensitive ground
conditions. Moreover, providing a lateral flushing channel according to the disclosure
enables flushing fluid flow to be directed towards the shank portion, i.e. the surface, even
In connection with drill bits having a relatively large diameter with respect to the height

thereof.

BRIEF DESCRIPTION OF THE DRAWINGS
In the following the disclosure will be described in greater detail by means of preferred

embodiments with reference to the accompanying drawings, in which

Figs. 1 - 4 show alternative embodiments of a drill bit according to the disclosure, illustrated

as a cut-view, and
Fig. 5 and Fig. 6 illustrate alternate views of the embodiment in Fig. 4.

It should be noted that the enclosed drawings are — for the purpose of clarity, simplified
llustration of various embodiments of the disclosure. Therefore, the accompanied
drawings should not be interpreted as restricting the scope of the disclosure.
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DETAILED DESCRIPTION OF THE DISCLOSURE

Fig. 1 illustrates a cut view of drill bit 1 comprising a head portion 2 having a circumference
2a and face surface 2b. Furthermore, a shank portion 3 extends longitudinally from the
head portion 2 in a direction opposite to the face surface 2b. A central flushing channel 4
extends longitudinally through the shank portion 3 and a distance within the head portion
2. From the central flushing channel 4, a lateral flushing channel 5 extends up to the
circumference 2b of the head portion 2. A first portion of the lateral flushing channel 5a
extends in direction transverse to the central flushing channel 4, whereas a second portion
ob of the lateral flushing channel 5 is inclined, in a flowing direction of the flushing fluid,
towards the shank portion 3, with respect to the first portion 5a of the lateral flushing
channel 5. A smooth transition between the first and second portions 5a, 5b is provided.
The drill bit 1 is further equipped with a face surface flushing channel 6, extending between
the central flushing channel 4 and the face surface 2b, partially via the lateral flushing
channel 5. On the circumference 2a of the head portion, a flushing groove 7 is arranged,
extending longitudinally through the circumference. Moreover, the lateral flushing channel,
namely the second portion 5b thereof, is arranged to extend up to the lateral flushing
groove /. Pilot bit coupling means 8 are also provided on the circumference 2a of the head
portion 2 for coupling the drill bit 1 with a corresponding ring bit in a percussion and rotation

transmitting manner.

Fig. 2 illustrates a similar drill bit 1 to that of Fig. 1, except for not having face surface
flushing fluid channels and providing an alternative arrangement for the lateral flushing
channels 5. Particularly, the first portion 5a of the lateral flushing channel 5 is inclined, in
the flowing direction of the flushing fluid, towards the face surface 2b, while the second

portion 5b Is inclined towards the hank portion 3, respectively.

Also in Fig. 3 the first portion 5a of the lateral flushing channel 5 is inclined, in the flowing
direction of the flushing fluid, towards the face surface 2b, while the second portion 5b is
inclined towards the shank portion 3, respectively. However, differing from the drill bit 1 of
Fig. 2, face surface flushing channels 6 are provided extending directly between the face
surface 2b and the central flushing channel 4. On the face surface 2b, the face surface
flushing channels 6 are equipped with deflecting elements 6a, which deflect the flushing
fluid flow originating from the face surface flushing channels 6 towards the periphery of the
face surface 2b.

Fig. 4 illustrates a cut-view of a similar embodiment as that shown in Fig. 3, apart from not
having deflecting elements, and a part of the head portion 2 being provided as a separate
section 9 attached to the rest of drill bit 1. Particularly, a part of the second portion 5b of
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the lateral flushing channel 5 and the transition region between the first portion 5a and the

second portion 5b are arranged on the separate section 9.

Fig. 5 illustrates the drill bit of Fig. 4 as a side view. Particularly, it shows the tongue-and-

groove arrangement between the separate section 9 and the head portion 2.

Fig. 6 illustrates the drill bit of Fig. 4 as seen as a perspective view. Particularly, it shows
how the separate sections 9 are positioned within respective flushing grooves 7 and extend
radially therefrom. Moreover, the second portion 5b is partially formed within the separate

section 9.

According to a first aspect of the present disclosure, a drill bit 1 for percussive drilling is

provided.

The drill bit 1 comprises a head portion 2 having a circumference 2a and a face surface
2b, the face surface being arranged for receiving a plurality of inserts for cutting rock.
Moreover, the face surface is arranged for drilling ground, i.e. crushing ground material
into drill cuttings, when in use. The drill bit 1 further comprises a shank portion 3 extending
longitudinally from a side of the head portion 2 opposite to the face surface 2b. The shank
portion 3 is arranged for coupling the drill bit 1 to a drill string in a rotation and percussion
transmitting manner. Preferably, but not necessarily, the shank portion may be coupled,

for example, to a hammer or a drill rod.

A central flushing channel 4 extends longitudinally through the shank portion 3 and a
distance within the head portion 2. In the context of this disclosure, the longitudinal axis of
the drill bit 1 Is considered as running in the direction in which the shank portion 3 extends.
Moreover, a lateral flushing channel 5 extends from the central flushing channel 4 to the
circumference 2a of the head portion 2. It should be noted, that the lateral flushing channel
5 itself does not need to be directly lateral, i.e. a straight channel extending directly in the

lateral direction, but may be curved and/or inclined in one or more directions.

The central flushing channel 4 is arranged to conduct flushing fluid coming from the surface
along the drill string to the drill bit, and further, out of the drill bit, via at least the lateral
flushing channel 5. The purpose of the flushing fluid is to flush drill cuttings away from the
bottom of the drill hole and convey the drill cuttings to the surface within the drill hole,
preferably within a casing pipe. That is, the drill cuttings are carried away by the flushing
fluid from the front of the face surface 2b. Flushing the drill cuttings may further be
enhanced by providing a face surface flushing channel 6, as discussed in detail later on.

The lateral flushing channel 5 comprises a first portion 5a connecting said lateral flushing
channel to the central flushing channel 4, and a second portion 5b connecting said lateral
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flushing channel to the circumference 2a of the head portion 2. Particularly, the first portion
5a Is inclined, in a flushing fluid flowing direction, towards the face surface 2b with respect
to the second portion 5b. Correspondingly, the second portion 5b is inclined, in a flushing
fluid flowing direction, towards the shank portion 3 with respect to the first portion 5a.
Suitably, the second portion 5b of the lateral flushing channel 5 directs flushing fluid flow
towards the ground surface, i.e. is inclined towards the shank portion in the flushing fluid
flowing direction. This ensures that flushing fluid flow originating from the lateral flushing
channel 5 to flow towards the surface with minimal disturbance and turbulence of the flow.
Particularly little of the flow’s kinematic energy is lost in colliding with an inner periphery of

a ring bit, for example.

It should be noted that the first portion 5a and the second portion 5b do not necessarily
need to be inclined in an absolute manner the towards the face surface 2b and shank
portion 3, respectively, but the above refers to the mutually respective inclinations of the
first and second portions 5a, 5b of the lateral flushing channel 5. Moreover, in the context
of this disclosure, the term ‘inclined’ is used for describing the general orientation of the
first and second portion 5a, 5b of the lateral flushing channel 5. Correspondingly, the
disclosure encompasses arrangements in which the lateral flushing channels are, for
example, curved. Moreover, the present disclosure encompasses arrangements in which
both the first and second portions 5a, 5b are directed towards the shank portion in a
flushing fluid flowing direction, while the first portion 5a is inclined towards the face surface
2b with respect to the second portion 5b, and the second portion 5b Is inclined towards

the shank portion 3 with respect to the first portion 5a.

This arrangement ensures that the direction of the flushing fluid coming from the surface,
and directed back to the surface, may be redirected gradually. That is, in order for the
flushing fluid to enter the lateral flushing channel 5, it is not necessary for the flushing fluid
to deflect into the direction it is desired to exit the lateral flushing channel 5 (i.e. the
direction of the second portion 5b), but rather it is sufficient for the flushing fluid to deflect
less (in to the direction of the first portion 5a). This, in turn, results in a smoother flow route,
and consequently, in a smaller flow resistance of the flushing fluid as compared to the
conventional arrangement of providing a lateral flushing channel as a straight, backwardly
inclined conduit drilled from the circumference 2a to the central flushing channel. As a
smaller flow resistance is achieved, a larger flushing fluid flow is obtained with a given feed

pressure, which translates into a higher flushing capacity of the drill cuttings.

Moreover, it has been discovered, that providing a flushing fluid flow from the

circumference 2a of the head portion towards the shank portion 3, i.e. away from the face



20175189 PrH 29 -01- 2021

10

15

20

29

30

39

surface 2b, will create a pressure differential between the surroundings of the
circumference 2b and that of the face surface 2b, such that drill cuttings having drifted near
the circumference 2b will be drawn up to the surface along with the flushing fluid flow form
the lateral flushing channel 5. This enables drill cuttings to be flushed to the surface from
the bottom of the drill hole while directing little or none of the flushing fluid to the face
surface 2b. The risks associated to sensitive ground conditions, i.e. over drilling and/or
damaging existing ground structures by flushing fluid travelling within ground formations,
IS minimized, particularly when the flushing fluid returning to the surface flows within a
casing pipe. The drill bit 1 according to the disclosure enables further reducing the risks
associated to sensitive ground conditions, as a larger flushing fluid flow and/or larger
proportion of the flushing fluid flow may be introduced via the lateral flushing channels 5

with a given feed pressure.

Moreover, to further enhance these benefits, the lateral flushing channel 5 may comprise
one or more intermediate portions between the first portion 5a and second portion 5b. In
addition, the first portion 5a, second portion 5b and any possible intermediate portions may

be provided with a smooth transitions therebetween.

According to an embodiment of the first aspect of the disclosure, the first portion 5a is
directed between a direction transverse to the central flushing channel 4 and a direction
parallel to the central flushing channel 4 towards the face surface 2b. That is, the first
portion 5a is directed in either of these directions or any direction therebetween. As the
first portion 5a of the lateral flushing channel does not extend towards the shank portion
3, the flushing fluid does not need to deflect back towards the direction it came from in
order to enter the lateral flushing channel 5. This further reduces the flow resistance of the
flushing fluid flowing to the lateral flushing channel 5. Moreover, the second portion 5b is
directed towards the shank portion 3, which contributes to generating the pressure
differential between the face surface 2b and the circumference 2b and enhances drill

cuttings to be drawn from the surrounding of the face surface 2b.

According to a further embodiment of the first aspect of the disclosure, the drill bit 1
comprises a face surface flushing channel 6 extending between the central flushing
channel 4 and the face surface 2b. Preferably, the face surface flushing channel 6 extends
between the central flushing channel 4 and the face surface 2b via the lateral flushing
channel 5, although the face surface flushing channel 6 may alternatively be arranged to
extend directly between the central flushing channel and the face surface 2b. Furthermore,
the drill bit 1 may comprises a deflection element 6a arranged at a face surface 2b end of
the face surface flushing channel 6 for deflecting flushing fluid flow prior to being
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introduced at the face surface 2b. Such a deflection element 6a redirects flushing fluid
flowing from the face surface flushing channel 6 towards the periphery of the face surface
2b, 1.e. towards the circumference 2a of the head portion 2. Such an arrangement results
in the flushing fluid flow coming from the face surface flushing channel 6 blowing drill
cuttings towards surroundings of the circumference 2b, from where the flushing fluid flow
coming from the lateral flushing channel 5 will carry the drill cuttings up to the surface.
Moreover, as the deflection elements 6a direct the associated flushing fluid towards the
circumference 2b, a smaller flow rate of the flushing fluid flowing through the face surface
flushing channel 6 is required, and consequently, risks associated to sensitive ground

conditions is further minimized.

According to another embodiment of the first aspect of the disclosure, the drill bit 1
comprises, for each lateral flushing channel 5, at least two face surface flushing channels
6 extending between the central flushing channel 4 and the face surface 2b, preferably via
said lateral flushing channel 5. As a result, the flushing fluid flow to the face surface 2b is
more evenly distributed thereon, and the velocity of the flushing fluid introduced to the face
surface 2b may be lowered while maintaining a similar flow rate. Reducing the flow velocity
further contributes to minimizing risk associated to sensitive ground conditions, as a high

flow velocity causes over drilling in soft ground.

Advantageously, said at least two face surface flushing channels 6 corresponding to a
respective lateral flushing channel 5 are spaced apart from each other on the face surface
2b In a direction transverse to the central flushing channel 4. Preferably, but not
necessarily, said at least two face surface flushing channels 6 are spaced apart from each
other at least radially.

According to a further embodiment of the first aspect of the disclosure, the drill bit 1 drill
bit, as discussed in connection with any of the previous embodiments, may comprise a
plurality of lateral flushing channels 5, most suitably angularly separated from each other.
Such an arrangement ensures, that the pressure differential between the face surface 2b
and the circumference 2a, and the fluid flow from the lateral flushing channels 5, is more
evenly distributed over the circumference of the head portion 2 of the drill bit 1.

In yet another embodiment of the first aspect of the disclosure, the at least two face surface
flushing channels 6, corresponding to a respective lateral flushing channel 5, are
positioned on the face surface 2b within a sector corresponding to said respective lateral
flushing channel 6. Such a sector is delimited by one or more adjacent sectors
corresponding other lateral flushing channels. Moreover, such a sector does not need to

be a separate section on the face surface 2b, but may be formed as portions of the
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common face surface 2b. In other words, the at least two face surface flushing channels
6, corresponding to a respective lateral flushing channel 5, do not need to be positioned
on a face surface 2b projection of the associated lateral flushing channel 6, i.e. directly
below the lateral flushing channel 6, but may be distanced apart therefrom.

According to a still further embodiment of the first aspect, the drill bit 1 comprises, for each
lateral flushing channel 5, a flushing groove 7 on the circumference 2a of the head portion
2. The flushing groove 7 extends longitudinally through the head portion 2, i.e. from
periphery of the face surface 2b towards the shank portion 3, thus enabling drill cutting to
be flushed from ahead of the face surface 2b up to the surface past the drill bit 1. Moreover,
the respective lateral flushing channel 5 extends between the central flushing channel 4
and the flushing groove 7. This ensures that the pressure differential, created by the
flushing fluid flow from the lateral flushing channel 5, draws in drill cuttings from ahead of
the face surface 2b along the flushing groove 7, further to be carried to the surface by the

flow.

According to another embodiment of the first aspect, the drill bit is a pilot bit 1. Accordingly,
the drill bit further comprises pilot bit coupling means 8 arranged on the circumference 2a
of the head portion 2. The pilot bit coupling means 8. is arranged for coupling the drill bit

with a ring bit in a percussion and rotation transmitting manner.

According to still a further embodiment of the first aspect, the drill bit 1 comprises a
separate section 9 of the head portion 2 attached to said drill bit. Such a separate section
9 comprises at least a part of the lateral flushing channel 5, preferably at least a part of the
second portion 5b of the lateral flushing channel 5. This arrangement enables the
remaining portion of the drill bit to be produced using conventional machining tools, while
still achieving a lateral flushing channel 5 according to the disclosure. Suitably, the
separate section 9, and the remaining part of the drill bit 1 are equipped with a mutually
corresponding tongue-and-groove arrangement for securing the separate section 9 to the
drill bit, by simply inserting the separate section 9 into a corresponding recess on the drill
bit 1. After insertion, the separate section may be further fastened by further fastening
means, for example, by welding. Preferably, the separate section 9 is arranged to a
flushing groove 7 of the drill bit 1, so as to radially extend therefrom. This provides the
additional advantage, that the return route formed by the flushing groove 7, and suitably
an inner circumference of a ring bit, is divided into smaller flow areas by the separate
section 9. Moreover, this prevents oversized drill cuttings from entering the flushing groove
/, and potentially blocking the subsequent flow route to the surface. Naturally, more than
one separate section 9 may be provided, i.e. at least one or each lateral flushing channel
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oy

It should be noted that any of the embodiments of the first aspect may be combined for
achieving a drill bit having desired properties without deviating from the scope of this

disclosure.

According to a second aspect of the disclosure, a drill bit assembly is provided. Such a
drill bit assembly comprises, in addition to a drill bit 1 according to any of the embodiment
discussed in connection with the first aspect, an annular ring bit. The ring bit is equipped
with ring bit coupling means operationally corresponding to the pilot bit coupling means 8.
When coupled, an inner circumference of the ring bit and the flushing groove 7 of a pilot
bit 1 form a return flow route for flushing fluid from the lateral flushing channel 5, and

preferably, the face surface flushing channel 6.

According to a third aspect of the disclosure, a method for manufacturing the drill bit 1, as
discussed Iin connection with any of the embodiments according to the first aspect, is
provided. In the method, at least a part of the head portion is produced by adding material

In order to form at least a part of a lateral flushing channel 5.

According to an embodiment of the third aspect, at least a portion of the head portion is
produced by additive manufacturing. Examples of such suitable additive manufacturing
production methods include powder-bed systems and powder-fed systems. Preferably, but
not necessarily, at least the shank portion 3, and suitably the part of the head portion 2
immediately adjacent to the shank portion 3, are prefabricated using conventional
production methods, such as machining. Thereatfter, at least the part of the head portion
including at least a part of a lateral flushing channel 5, suitably the rest of the drill bit 1, is
produced by additive manufacturing. Alternatively, the whole drill bit 1 may be produced

using additive manufacturing.

According to another embodiment of the third aspect, the drill bit is produced such that at
least one lateral flushing channel is formed by providing a first opening extending between
the central flushing channel 4 and the circumference 2b of the head portion 2, such that a
portion of the first opening corresponds to the first portion 5a of the lateral flushing channel
5. Moreover, a second opening is provided extending between first opening and the
circumference 2b of the head portion 2, such that the second opening corresponds to the
second portion 5b of the lateral flushing channel 5. Thereatfter, a portion of the first opening
not corresponding to the first portion 5a of the lateral flushing channel 5, is filled, for

example by welding.
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According to a further embodiment of the third aspect, at least a part of the head portion 2
IS produced separately from the rest of the drill bit as a separate section 9, and
subsequently attached thereto. Preferably, a section 9 of the head portion 2 comprising at
least a part of the lateral flushing channel 5, more preferably at least a part of the second
portion Sb of the lateral flushing channel 5, is manufactured as a section separate from the
rest of the drill bit 1. For example, the rest of the drill bit 1 and such a separate section 9
may be arranged to have co-operating forms, such that the said separate section 9 is
receivable by the drill bit 1 simply by inserting by inserting said separate section into a
corresponding recess In the drill bit. After being inserted, such a separate section is
preferably secured to the drill bit 1 using conventional means, such as various fastening
elements or by welding. Preferably, but not necessarily, such a separate portion 9 is
arranged on the drill bit so as to extend radially from a respective flushing groove 7, thus
effectively dividing the flow area of the flushing groove Into two smaller areas. This
prevents over-sized drill cuttings from entering the flushing groove, and potentially blocking

the return route for the flushing fluid flowing to the surface.

Naturally, should the drill bit 1 to be produced comprise more than one lateral flushing
channel 5, multiple such sections may be produced separately and subsequently attached
to the rest of the drill bit 1.

It should be noted that the drill bit 1 according to any of the embodiments discussed In
connection with the first aspect of the disclosure may alternatively be produced using

conventional manufacturing processes, such as moulding.



20175189 PrH 29 -01- 2021

10

15

20

29

30

11

CLAIMS

1.

A drill bit (1) for percussive drilling, comprising

— a head portion (2) having a circumference (2a) and a face surface (2b), the face

surface being arranged for receiving a plurality of inserts;

— a shank portion (3) extending longitudinally from a side of the head portion
opposite to the face surface, the shank portion being arranged for coupling the

drill bit (1) to a drill string In a rotation and percussion transmitting manner;

— a central flushing channel (4) extending longitudinally through the shank portion
(3) and a distance within the head portion (2), and

— a lateral flushing channel (5) extending from the central flushing channel (4) to
the circumference (2a) of the head portion (2), wherein the lateral flushing channel

(D) comprises:

a first portion (5a) connecting said lateral flushing channel to the central

flushing channel (4), and

a second portion (5b) connecting said lateral flushing channel to the
circumference (2a) of the head portion (2),

wherein said first portion (5a) is inclined, in a flushing fluid flowing direction,
towards the face surface (2b) with respect to said second portion (5b), and
correspondingly, said second portion (5b) is inclined, in a flushing fluid flowing

direction, towards the shank portion (3) with respect to said first portion (5a)

wherein said drill bit (1) comprises a plurality of lateral flushing channels (5) angularly
separated from each other, and

for each lateral flushing channel (5), said drill bit further comprises at least two face
surface flushing channels (6) extending between the central flushing channel (4) and
the face surface (2b), preferably via said lateral flushing channel (5).

characterized in that said at least two face surface flushing channels (6)
corresponding to a respective lateral flushing channel (5) are positioned on the face
surface (2b) within a sector corresponding to said respective lateral flushing channel,
said sector being delimited by one or more adjacent sectors corresponding other
lateral flushing channels (5).

A drill bit (1) according to Claim 1, characterized in that:
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said first portion (5a) is directed between a direction transverse to the central flushing
channel (4) and a direction parallel to the central flushing channel (4) towards the face

surface (2b), and

sald second portion (5b) Is directed towards the shank portion (3).

The drill bit (1) according to Claim 2, characterized in that said first portion (5a) is

directed in a direction transverse to the central flushing channel (4).

The drill bit (1) according to Claim 2, characterized in that said first portion (5a) is
directed towards the face surface (2b).

The drill bit (1) according to any of the preceding Claims, characterized in that, said
drill bit further comprises a deflection element (6a) arranged at a face surface (2b) end
of the face surface flushing channel (6) for deflecting flushing fluid flow prior to being
introduced at the face surface (2b).

The drill bit (1) according to any of the preceding Claims, characterized in that said
at least two face surface flushing channels (6) corresponding to a respective lateral
flushing channel (5) are spaced apart from each other on the face surface (2b) in a
direction transverse to the central flushing channel (4), preferably at least radially.

The drill bit (1) according to any of the preceding Claims, characterized in that said
drill bit comprises, for each lateral flushing channel (5), on the circumference (2a) of
the head portion (2), a flushing groove (7) extending longitudinally through the head
portion (2), wherein the respective lateral flushing channel (5) extends between the
central flushing channel (4) and the flushing groove (7).

The drill bit according to any of the preceding Claims, characterized in that the drill
bit (1) comprises a separate section (9) of the head portion (2) attached to said drill
bit, wherein the separate section (9) comprises at least a part of the lateral flushing
channel (5), preferably at least a part of the second portion (5b) of the lateral flushing
channel (5).

The drill bit (1) according to any of the preceding Claims, characterized in that said
drill bit is a pilot bit (1) further comprising pilot bit coupling means (8), arranged on the
circumference (2a) of the head portion (2), for coupling the drill bit with a ring bit in a

percussion and rotation transmitting manner.
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10. A drill bit assembly, characterized by comprising the drill bit (1) according to Claim 9,

11.

said drill bit assembly further comprising an annular ring bit equipped with ring bit

coupling means operationally corresponding to the pilot bit coupling means (8),

wherein, when coupled, an inner circumference of the ring bit and the flushing groove
(7) form a return flow route for flushing fluid from the lateral flushing channel (5), and
preferably, the face surface flushing channel (6).

A method for manufacturing the drill bit (1) according to any of the Claims 1 - 9,
characterized in that at least a part of the head portion (2) is produced by adding

material in order to form at least a part of a lateral flushing channel (5).
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PATENTTIVAATIMUKSET

1.

Porakruunu (1) vasaraporausta varten, joka kasittaa

— ulkokehan (2a) ja otsapinnan (2b) omaavan paaosuuden (2), otsapinnan ollessa

jarjestetty vastaanottamaan lukuisia nastoja;

— niskaosuuden (3), Joka ulottuu pituussuuntaisesti paaosuuden otsapintaan
nahden vastakkaiselta puolelta, niskaosuuden ollessa jarjestetty kytkemaan

porakruunu (1) porajonoon pyorivasti ja iskuja valittavasti;

— keskihuuhtelukanavan (4), joka ulottuu pituussuuntaisesti niskaosuuden (3) lapl
ja valimatkan verran paaosuudessa (2), ja

— slvusuuntaisen huuhtelukanavan (5), joka ulottuu keskihuuhtelukanavasta (4)
paaosuuden (2) ulkokehaan (2a), jolloin sivusuuntainen huuhtelukanava (5)
kasittaa:

ensimmaisen osuuden (5a), |joka yhdistaa mainitun sivusuuntaisen

huuhtelukanavan keskihuuhtelukanavaan (4), ja

toisen osuuden (5b), Jjoka vyhdistaa ~mainitun  sivusuuntaisen

huuhtelukanavan paaosuuden (2) ulkokehaan (2a),

jolloin mainittu ensimmainen osuus (5a) on kallistettu huuhtelunesteen virtauksen
suunnassa otsapintaan (2b) pain mainittuun toiseen osuuteen (5b) nahden, |a
vastaavasti mainittu toinen osuus (5b) on kallistettu huuhtelunesteen virtauksen
suunnassa niskaosuuteen (3) pain mainittuun ensimmaiseen osuuteen (5a)

nahden

jolloin  mainittu porakruunu (1) Kkasittaa lukuisia sivusuuntaisia, toisistaan

kulmamaaraisesti erotettuja huuhtelukanavia (5), ja

Jokaista sivusuuntaista huuhtelukanavaa (5) kohtli mainittu porakruunu kasittaa lisaksi
alnakin kaksi otsapinnanhuuhtelukanavaa (6), jotka ulottuvat keskihuuhtelukanavan
(4) ]a otsapinnan (2b) valilla, edullisesti mainitun sivusuuntaisen huuhtelukanavan (5)

kautta,

tunnettu siita, etta mainitut ainakin kaksi otsapinnanhuuhtelukanavaa (6), joista
jokainen vastaa vastaavaa sivusuuntaista huuhtelukanavaa (5), on sijoitettu
otsapintaan (2b) mainittua vastaavaa sivusuuntaista huuhtelukanavaa vastaavan
sektorin puitteisiin, joka mainittu sektori on yhden tai useamman vierekkaisen, toista

sivusuuntaista huuhtelukanavaa (o) vastaavan sektorin rajaama.
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Patenttivaatimuksen 1 mukainen porakruunu (1), tunnettu siita, etta mainittu
ensimmainen osuus (5a) on suunnattu keskihuuhtelukanavaan (4) nahden
poikittaisen suunnan ja keskihuuhtelukanavan (4) kanssa yhdensuuntaisen suunnan

valiin otsapintaan (2b) pain, ja

etta mainittu toinen osuus (5b) on suunnattu niskaosuuteen (3) pain.

Patenttivaatimuksen 2 mukainen porakruunu (1), tunnettu siita, etta mainittu
ensimmainen osuus (5a) on suunnattu keskihuuhtelukanavaan (4) nahden

poikittaissuuntaan.

Patenttivaatimuksen 2 mukainen porakruunu (1), tunnettu siita, etta mainittu

ensimmainen osuus (oa) on suunnattu otsapintaa (2b) kohti.

Jonkin edellisista patenttivaatimuksista mukainen porakruunu (1), tunnettu siita, etta
mainittu porakruunu lisaksi kasittaa otsapinnan huuhtelukanavan (6) otsapintapaahan
(2b) jarjestetyn poikkeutuselementin (6a) huuhtelunesteen poikkeuttamiseen ennen
sen tuloa otsapinnalle (2b).

Jonkin edellisista patenttivaatimuksista mukainen porakruunu (1), tunnettu siita, etta
mainitut ainakin kaksi, vastaavaa sivusuuntaista huuhtelukanavaa (5) vastaavaa
otsapinnan huuhtelukanavaa (6) ovat erillaan toisistaan otsapinnalla (2b) suunnassa,
Jjoka on poikittainen keskihuuhtelukanavaan (4) nahden, edullisesti ainakin
sateittaisesti.

Jonkin edellisista patenttivaatimuksista mukainen porakruunu (1), tunnettu siita, etta
mainittu porakruunu kasittaa jokaista sivusuuntaista huuhtelukanavaa (5) kohti
paaosuuden (2) ulkokehalla (2a) huuhtelu-uran (7), joka ulottuu pituussuuntaisesti
paaosuuden (2) lapi, jolloin vastaava sivusuuntainen huuhtelukanava (5) ulottuu
keskihuuhtelukanavan (4) ja huuhtelu-uran (7) valilla.

Jonkin edellisista patenttivaatimuksista mukainen porakruunu, tunnettu siita, etta
porakruunu (1) kasittaa paaosuuden (2) erillisen osuuden (9), joka on Kiinnitetty
mainittuun porakruunuun, jolloin erilinen osuus (9) kasittaa ainakin osan
sivusuuntaisesta huuhtelukanavasta (5), edullisesti ainakin osan sivusuuntaisen

huuhtelukanavan (5) toisesta osuudesta (5b).

Jonkin edellisista patenttivaatimuksista mukainen porakruunu (1), tunnettu siita, etta
mainittu porakruunu on pilottitera (1), joka lisaksi kasittaa pilottiteran kytkentavalineen
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(8), Joka on jarjestetty paaosuuden (2) ulkokehalle (2a) porakruunun kytkemiseen

rengasteraan iskuja valittavasti ja pyorivasti.

Porakruunukokoonpano, tunnettu siita, etta se kasittaa patenttivaatimuksen 9
mukaisen porakruunun (1), mainitun porakruunukokoonpanon kasittaessa lisaksi
rengasmaisen rengasteran, joka on varustettu pilottiteran kytkentavalineita (8)
toiminnallisesti vastaavilla rengasteran kytkentavalineilla, jolloin, ollessaan kytkettyna,
rengasteran sisakeha jJa huuhtelu-ura (7) muodostavat paluuvirtausreitin
sivusuuntaisesta huuhtelukanavasta (5) ja, edullisesti, otsapinnan huuhtelukanavasta
(6) tulevaa huuhtelunestetta varten.

Menetelma jonkin patenttivaatimuksista 1 — 9 mukaisen porakruunun (1)
valmistamiseksi, tunnettu siita, etta ainakin osa paaosuudesta (2) valmistetaan

isaamalla ainetta muodostamaan ainakin osan sivusuuntaisesta huuhtelukanavasta

(5).
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