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(54) CENTRAL FLUSHING CHANNEL COMPRISING ID MARKER

(57)  Arock drill bit for percussive drilling comprising
a central flushing channel wherein the central flushing
channel has an endmost surface; wherein the endmost
surface of the flushing channel has an angle o measured
between a first surface and a second surface on a lon-
gitudinal cross section of the bit; there is at least one
identification marker positioned on the end most surface
of the central flushing channel.
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Description
Field of invention

[0001] The present invention relates to a rock drill for
percussive drilling, although not exclusively, especially
to rock drill for top hammer drilling having a central flush-
ing channel comprising an identification marker.

Background art

[0002] Percussion drill bits are widely used both for
drilling relatively shallow bores in hard rock and for cre-
ating deep boreholes wherein a drill string is employed.
In ’top hammer drilling’ a terrestrial machine is operative
to transfer a combined impact and rotary drive motion to
an upper end of the drill string. Whilst a drill bit which has
a plurality of inserts or buttons, made from a hard mate-
rial, mounted on its front face is positioned at the lower
end is operative to crush the rock and form the boreholes.
The cuttings resulting from the rock breaking action need
to be removed so that the next impact will hit solid rock
again and therefore break the new rock more efficiently
thanifthe cuttings were still present. Therefore, a flushing
media, such as water, is supplied from the drill string to
the front face of the drill bit through flushing holes via a
central flushing channel and returned through an annual
space formed between the drill string and the hole. An
example of a drill bit having a standard central flushing
channel can for example be seen in figure 5 of
EP2369127. In down-the-hole (DTH) drilling the impact
device is in the drill hole.

[0003] Itis desirable to be able to identify rock drill bits,
in terms of serial number, to be able to be able to retrieve
information and properties from the production process
of the bit. From the serial number software can then be
used to obtain further information about the part, for ex-
ample the batch number and raw material sources. It is
further desirable to be able to track drilling parameters
from specific drill bits for process improvement purposes.
The current method of identifying drill bits is to attach a
label to the bit with the product information on. The prob-
lem with this is that it easily comes detached during the
drilling operation.

[0004] Identification (ID) tagging is well known from
other industries but has never been applied on a drill bit
due to steel wash that occurs rock drilling which would
damage the ID tag. Therefore, the problem to be solved
is how to modify the drill bit design in order for the ID tag
to be able to be positioned where it is protected from steel
wash and abrasive wear during the drilling operation
whilst still being located in a position that is readable.

Summary of the Invention

[0005] Itis an objective of the present invention to pro-
vide a rock drill bit for percussive drilling comprising: a
bit head having a front face; a shank that projects rear-
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wardly from the bit head centred on an elongate bit central
axis having a top end that is proximal the bit head and
bottom end that is distal the bit head; an internal cavity
extending through the shank; a central flushing channel
extending from the top end of the cavity wherein the cen-
tral flushing channel has an endmost surface; at least
one flushing port extending from the endmost surface of
the central flushing channel through the bit head for de-
livering flushing media to the front face; wherein the end-
most surface of the flushing channel has an angle o
measured between a first surface and a second surface
on a longitudinal cross section of the bit; characterized
in that there is at least one identification marker posi-
tioned on the end most surface of the central flushing
channel.

[0006] Advantageously, if the identification marker is
positioned in this location it is protected from steel wash,
abrasive wear, and the harsh environment surroundings
during the drilling operation, therefore reducing the risk
that the identification marker is damaged and is therefore
still readable after the drilling operation, whilst also being
able to be positioned in a location that is readable, for
example by using a smartphone app.

[0007] In one embodimentthe end most surface of the
central flushing channel comprises at least one radio fre-
quency identification (RFID) tag. Advantageously, when
an RFID tag is located in this position it enables product
and drilling information to be stored in a reliable way as
it is protected from steel wash but is still able to be read.
[0008] In another embodiment, the end most surface
of the central flushing channel comprises at least one
identification marker encoded with one-dimensional or
two-dimensional optical machine-readable code. Advan-
tageously, by arranging identification marker on the end
most surface of the central flushing channel this enables
product and drilling information to be stored in a reliable
way. When the identification marker is located in this po-
sition it is protected from steel wash but still readable.
[0009] Preferably, the identification marker is laser en-
graved on. Advantageously, the location can be reached
most easily using a laser.

[0010] Preferably, the identification marker is a Da-
taMatrix code. A data matrix code is a two-dimensional
bar code which may be in the form of a square or rectan-
gular symbol made up of individual modules of predeter-
mined size in the form of dots or squares. The individual
modules form an ordered grid of contrasting (e.g. dark
or light) modules, bordered by a finder pattern used to
specify the orientation and structure of the symbol. The
identification tag can in this case be used to store infor-
mation about a very large amount of individual sintered
bodies, depending on the size of the data matrix code.
The size may typically be 12x12 modules, or larger de-
pending on needs. In an error correction algorithm, sev-
eral damaged or blurred modules can be corrected for.
Advantageously if a data matrix code is used more infor-
mation can be stored in a smaller area. Further, only ap-
proximately 32-72% of the data matrix code needs to be
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intact in order for the information to be read, therefore
even if the data matrix code is slightly damaged the in-
formation can still be read. It may be preferable that the
ID tag used has an industry standard associated with it.
[0011] Preferably, a is between 120 - 180°, more pref-
erably between 140 - 180°, even more preferably be-
tween 165-180°. Advantageously, this angle range pro-
vides at optimal balance between readability of the iden-
tification tag and ease of manufacturing.

[0012] In one embodiment, there is a line of sight be-
tween the endmost surface and a reader located external
to the cavity and wherein the identification marker is lo-
cated within the line of sight. Advantageously, this ena-
bles easy readability of the information on the identifica-
tion marker.

[0013] Preferably, the angle of flushing port relative to
the longitudinal axis is >0°. Advantageously, this pro-
vides an increased area on the endmost surface of the
central flushing channel for the identification marker to
be positioned.

Brief description of drawings

[0014] A specific implementation of the present inven-
tion will now be described, by way of example only, and
with reference to the accompanying drawings in which:

Figure 1 is a longitudinal cross section of a rock drill
bit having a modified central flushing channel.

Figure 2 shows an enlargement of the longitudinal
cross section of the rock drill bit in the region of the
central flushing channel.

Figure 3 is a radial cross section of the rock drill bit
showing the end most surface of the central flushing

channel.

Detailed description

[0015] Figure 1 shows a longitudinal cross section of
the rock drill bit 2 for top hammer drilling having a bit head
4 configured to be attached at one end of a drilling as-
sembly (not shown). The bit head 4 has a front face 6,
with a plurality of buttons (not shown), otherwise referred
to as inserts or cutters, mounted on. The buttons are
made of a hard material, such as cemented carbide or
diamond and are usually uniformly distributed across the
front face 6. The buttons engage with the material, such
as rock, to be crushed during the drilling operation. The
bit head 4 is centred on an elongate bit central axis 12.
[0016] Therockdrill2 also has ashank 10 that projects
rearwardly from the bit head 4. The shank 10 is also cen-
tred on the elongate bit central axis 12 and has a top end
14 that is proximal to the bit head 4 and a bottom end 16
that is distal to the bit head 4, the shank 10 is hollowed
out such that a cavity 18 (or bore) is formed inside. The
cavity 18 extends from the bottom end 16 of the shank
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to a longitudinal internal surface 20 at the top end 14 of
the shank 14. Flushing fluid, which is normally water for
top hammer drilling, but could be air or any other fluid
suitable for flushing, is transported from the bottom end
16 to the top end 14 of the cavity 18. Both the bit head 4
and the shank 10 are typically made from steel.

[0017] The top end 14 of the cavity 18 connects to a
central flushing channel 22, which is centred around the
bit central axis 12 of the shank 10, into which the flushing
media is directed. The central flushing channel 22 has
an endmost surface 26 at its top end 14 from which one
or more flushing port(s) 24 (otherwise known as flushing
passages) extend from through bit head 4 to the front
face 6. Typically, there are 3 flushing ports 24, but in the
cross section shown in figure 1 only one the flushing ports
24 is visible, other numbers of flushing ports 24 are also
possible. The endmost surface 26 has a central point 28
located on the longitudinal axis 12. In one embodiment
there is a line of sight 40 between the endmost surface
26 and a reader 42 located external to the cavity 18 and
the identification marker 38 is located within the line of
sight 40.

[0018] Figure 2 shows an enlargement of the longitu-
dinal cross section of the rock drill bit in the region of the
central flushing channel 22. The longitudinal cross sec-
tion of the endmost surface 26 has a first surface 30 and
a second surface 34, having angle o between the first
surface 30 and the second surface 34, wherein a. is be-
tween 120 - 180°, preferably between 130 - 180°, more
preferably between 140 - 180°, most preferably between
165 - 180°.

[0019] The angle of flushing port 24 relative to the lon-
gitudinal axis 12 is >0°. The angle of the flushing port 24
relative to the first surface 30 or the second surface 34
is between 60-180°, preferably between 90-165°.
[0020] Figure 3 shows that the end most surface 26 of
the central flushing channel 22 comprises at least one
identification marker 38. The identification marker 38
could be for example a radio frequency identification
(RFID) tag or identification marker encoded in a one-
dimensional or two-dimensional optical machine-reada-
ble code. The term "one-dimensional or two-dimensional
optical machine-readable code" represents a passive
identification marker that can be read by an optical read-
ing device, e.g., a camera. The "one-dimensional or two-
dimensional optical machine-readable code" can for ex-
ample be a Quick Response (QR) code, a High-Capacity
Colored Two-Dimensional Code, a European Article
Number code, a DataMatrix code, or a MaxiCode. By
reading the 4identification marker 38 by use of a reading
device, information regarding the unique rock drill bit 2
be easily achieved via e.g., a smartphone app with ac-
cess to a tool database. Said information can include
e.g., geometrical data and/or data regarding the material
composition of the rock drill bit 2. Further information
could be related to the material composition of the but-
tons, and the steel in the drill bit or the drilling parameters
measured from the drilling operation and / or the internal
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production process.

[0021] Typically, only one identification marker 38 is
used however it would also be possible to include more
than identification marker in any combination of RFID
tag(s), identification marker(s) encoded in a one-dimen-
sional or two-dimensional optical machine-readable
code and / or any other suitable identification marker(s)
38.

[0022] Accordingtoone embodiment, the identification
marker 38 is etched, engraved, impressed, imprinted or
painted on the endmost surface 26 of the central flushing
channel 22. A particularly suitable way of arranging the
identification marker 38 is by using laser engraving.

EXAMPLE 1

[0023] Drill bit 77385348A-R48 with a diameter of 48
mm having an identification marker positioned on the end
most surface of the central flushing channel, was drilled
in a mine in Tampere to end of bit life, 392 drill meters,
the identification marker positioned on the end most sur-
face of the central flushing channel was readable with a
Datalogic220 reader and lens after drilling.

Example 2

[0024] Drillbit 77385348A-R48 with diameter of 48 mm
and drill bit 77385348A-S48 with a diameter of 48 mm
both having an identification marker positioned on the
end most surface of the central flushing channel, were
tested in a mine in Tampere and were drilled to 213 and
148 mrespectively. The identification markers were read-
able with Datalogic220 reader and lens after drilling.

Claims
1. Arock drill bit (2) for percussive drilling comprising:

a bit head (4) having a front face (6);

a shank (10) that projects rearwardly from the
bit head (4) centred on an elongate bit central
axis (12) having a top end (14) that is proximal
the bithead (4) and bottom end (16) that is distal
the bit head (4);

an internal cavity (18) extending through the
shank (10);

a central flushing channel (22) extending from
the top end (14) of the cavity (18) wherein the
central flushing channel (22) has an endmost
surface (26);

at least one flushing port (24) extending from
the endmost surface (26) of the central flushing
channel (22) through the bit head (4) for deliv-
ering flushing media to the front face (6);
wherein the endmost surface (26) of the flushing
channel (22) has an angle o measured between
afirst surface (30) and a second surface (34) on
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10.

a longitudinal cross section of the bit (2);
characterized in that:

there is at least one identification marker (12)
positioned on the end most surface (26) of the
central flushing channel (22).

The rock drill bit (2) according to claim 1 wherein the
identification marker (38) is a radio frequency iden-
tification (RFID) tag.

The rock drill bit (2) according to claim 1 wherein the
identification marker (38) is an identification marker
encoded with one-dimensional or two-dimensional
optical machine-readable code.

The rock drill bit (2) according to claim 3 wherein the
identification marker (38) is laser engraved on.

The rock drill bit (2) according to claim 3 or 4 wherein
the identification marker (38) is a DataMatrix code.

The rock drill bit (2) according to any of the previous
claims wherein o is between 120 - 180°.

A rock drill bit (2) according to claim 6 wherein o is
between 140-180°.

A rock drill bit (2) according to claim 7 wherein o is
between 165-180°.

The rock drill bit (2) according to any of the previous
claims wherein the there is a line of sight (40) be-
tween the endmost surface (26) and a reader (42)
located external to the cavity (18) and wherein the
identification marker (38) is located within the line of
sight (40).

The rock drill bit according to any of the previous
claims wherein the angle of flushing port (24) relative
to the longitudinal axis (12) is >0°.



lllllllllllllllll

llllllllllllllllllllllllllllllllllllllllllllllllllllllll

o0
—i

26/

X0
—i




30

EP 4 239 159 A1

28

26

34

Fig 2



EP 4 239 159 A1




10

15

20

25

30

35

40

45

50

55

EP 4 239 159 A1

9

des

Europdisches
Patentamt

European
Patent Office

Office européen

brevets

[

EPO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 22 16 0150

Category

Citation of document with indication, where appropriate,
of relevant passages

Relevant
to claim

CLASSIFICATION OF THE
APPLICATION (IPC)

X,D

EP 2 369 127 Al (SANDVIK INTELLECTUAL
PROPERTY [SE])
28 September 2011 (2011-09-28)

* paragraphs [0028] - [0031];
*

figures 1-5

AU 2007 200 580 Al (HILTI AG [LI])

6 September 2007 (2007-09-06)

* the whole document *

US 2009/260892 Al (HISADA MASAYA [JP] ET
AL) 22 October 2009 (2009-10-22)

* the whole document *

GB 2 033 454 A (FAGERSTA AB)

21 May 1980 (1980-05-21)

* the whole document *

EP 2 902 583 Al (SANDVIK INTELLECTUAL
PROPERTY [SE]) 5 August 2015 (2015-08-05)
* the whole document *

WO 2021/162611 Al (EPIROC DRILLING TOOLS
AB [SE]) 19 August 2021 (2021-08-19)

* the whole document *

US 4 185 708 A (JANIKOWSKA-PAWLIK JADWIGA
[PL] ET AL) 29 January 1980 (1980-01-29)
* the whole document *

US 2 628 821 A (HENRY ALEXANDER ARTHUR ET
AL) 17 February 1953 (1953-02-17)

* the whole document *

The present search report has been drawn up for all claims

1-10

INV.
E21B10/38

TECHNICAL FIELDS
SEARCHED  (IPC)

E21B

Place of search Date of completion of the search

13 June 2022

Munich

Kecman,

Examiner

Ivan

CATEGORY OF CITED DOCUMENTS

: theory or principle underlying the invention
: earlier patent document, but published on, or

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A :technological background

O : non-written disclosure

P : intermediate document

after the filing date

: document cited in the application
: document cited for other reasons

: member of the same patent family, corresponding

document




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

ANNEX TO THE EUROPEAN SEARCH REPORT

EP 4 239 159 A1

ON EUROPEAN PATENT APPLICATION NO.

EP 22 16 0150

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.

The members are as contained in the European Patent Office EDP file on

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

13-06-2022
Patent document Publication Patent family Publication
cited in search report date member(s) date
EP 2369127 Al 28-09-2011 AU 2011224885 Al 13-09-2012
BR 112012022009 A2 19-07-2016
CA 2791303 Al 15-09-2011
CN 102791953 A 21-11-2012
EP 2369127 Al 28-09-2011
KR 20130007563 A 18-01-2013
RU 2012142827 A 20-04-2014
uUs 2012325558 Al 27-12-2012
WO 2011112137 Al 15-09-2011
AU 2007200580 Al 06-09-2007 AU 2007200580 A1l 06-09-2007
DE 102006000081 Al 23-08-2007
Nz 553100 A 30-05-2008
us 2007193784 A1l 23-08-2007
US 2009260892 Al 22-10-2009 AU 2006322738 a1l 14-06-2007
CA 2626744 Al 14-06-2007
CN 101321925 A 10-12-2008
JP 4954542 B2 20-06-2012
JP 2007162220 A 28-06-2007
KR 20080074949 A 13-08-2008
RU 2382867 C2 27-02-2010
Us 2009260892 Al 22-10-2009
WO 2007066508 Al 14-06-2007
GB 2033454 A 21-05-1980 AU 5146579 A 01-05-1980
DE 2940274 Al 30-04-1980
FR 2439868 Al 23-05-1980
GB 2033454 A 21-05-1980
ZA 795460 B 29-10-1980
EP 2902583 Al 05-08-2015 AU 2014380995 a1 30-06-2016
CA 2933136 Al 06-08-2015
CL 2016001882 Al 09-12-2016
CN 105917068 A 31-08-2016
CN 112252988 A 22-01-2021
EP 2902583 Al 05-08-2015
KR 20160117441 A 10-10-2016
PE 20161199 A1l 05-11-2016
PL 2902583 T3 29-09-2017
RU 2016135250 A 05-03-2018
Us 2016348442 Al 01-12-2016
WO 2015113694 A2 06-08-2015
WO 2021162611 Al 19-08-2021 AU 2021219240 a1 09-06-2022
WO 2021162611 Al 19-08-2021

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

page 1 of 2




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

ANNEX TO THE EUROPEAN SEARCH REPORT

EP 4 239 159 A1

ON EUROPEAN PATENT APPLICATION NO.

EP 22 16 0150

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

13-06-2022
Patent document Publication Patent family Publication

cited in search report date member(s) date

US 4185708 A 29-01-1980 CA 1059114 A 24-07-1979
DE 2735855 Al 02-03-1978
FI 772577 A 01-03-1978
JP §5329203 A 18-03-1978
PL 192149 Al 13-03-1978
Us 4185708 A 29-01-1980
ZA 774868 B 28-06-1978

US 2628821 A 17-02-1953 NONE

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

10

page 2 of 2



EP 4 239 159 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

« EP 2369127 A [0002]

1"



	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

