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A flushing element, rock drilling machine and method of providing a flushing space around a shank adapter of a rock driling
machine. The flushing element (19) surrounds the shank adapter (8) passing through it. The flushing element comprises a feed
open-ing (49) for feeding flushing agent to the flushing space (21) and at least two sealing housings (51) for flushing sealings (S,
S2, S3) and wherein the flushing sealings are on opposite axial sides of the flushing space. Furthermore, the flushing element has
split configuration whereby it is mountable and demountable in radial direction.
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Abstract:

A flushing element, rock drilling machine and method of providing a flushing space around a shank
adapter of a rock drilling machine. The flushing element (19) surrounds the shank adapter (8)
passing through it. The flushing element comprises a feed open-ing (49) for feeding flushing agent to
the flushing space (21) and at least two sealing housings (51) for flushing sealings (S, S2, S3) and
wherein the flushing sealings are on opposite axial sides of the flushing space. Furthermore, the
flushing element has split configuration whereby it is mountable and demountable in radial direction.
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Flushing element, rock drilling machine and
method

Background of the invention

The invention relates to a flushing element of a
rock drilling machine. The flushing element is to be mounted
to a tool side end portion of the rock drilling machine
whereby it surrounds a shank adapter which is configured to
pass through the flushing element.

The invention further relates to a rock drilling
machine and method of forming a flushing space around a
shank adapter of a rock drilling machine.

The field of the invention is defined more specif-
ically in the preambles of the independent claims.

In mines and at other work sites different type of
rock drilling rigs are used. The rock drilling rigs are
provided with one or more booms and rock drilling machines
are arranged at distal ends of the bocoms. The rock drilling
machine comprises an impact device provided with an impact
pislon which is configured Lo provide a drilling Lool wilh
impact pulses via a shank adaptor. Flushing fluid 1s fed
through the shank adaptor and the drilling tool towards a
drill bit. Around the shank adaptor 1is a flushing housing
for enabling the feed of the flushing fluid. In known con-
structions some disadvantages have been detected especially

regarding mounting of the shank adapters.

Brief description of the invention

An object of the invention is to provide a novel
and improved flushing element, a rock drilling machine
equipped with such element and a method for forming a flush-
ing space around a shank adapter of a rock drilling machine.

The flushing element according to the invention is
characterized by the characterizing features of the first

independent apparatus claim.
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The rock drilling machine according to the invention
is characterized by the characterizing features of the sec-
ond independent apparatus claim.

The method according to the invention is character-
ized by the characterizing Zfeatures of the independent
method claim.

An idea of the disclosed solution is that the flush-
ing element is intended for forming a flushing space around
a shank adapter of a rock drilling machine. The flushing
element surrounds the shank adapter which 1is arranged to
pass through the flushing element. The flushing element
comprises a feed opening for feeding flushing agent to the
flushing space and at least two sealing housings for flush-
ing sealings. The flushing element has split configuration
whereby 1t is mountable and demountable in radial direction.

In other words, the split flushing element is con-
figured to form an annular flushing space around the shank
adapter and to provide the flushing sealings with axial and
radial support. The structure comprises several split seal
housings and the split annularly shaped flushing space.

An advantage of the disclosed solution is that the
disclosed structure of the flushing element does not limit
the use of different shank adapters. Outer diameters of
different axial portions of the shank adapter can be dimen-
sioned more freely when the flushing element can be assem-
bled around the shank adapter in radial or transverse di-
rection. The shank adapter is not mounted in a conventional
manner Dby pushing it axially through the flushing struc-
tures. Due to the split structure and transverse mounting
direction of the flushing housing, outer diameters of a
rotation part, a flushing part and a connecting part of the
shank adapter can be dimensioned independently in respect
to each other. Then more versatile design choices can be

applied.
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In this document the terms “split” and “split con-
figuration” refer to a structure having non-uniform rim or
circumference. The structure can be split or dismantled in
radial direction into two, three or more parts or ring-like
segments.

According to an embodiment, there are at least two
flushing sealings and sealing houses on opposite sides of
the sealing space. In addition to, one or both end portions
of the flushing element may be provided with end seals and
end seal housings for preventing lmpurities to enter inside
the flushing element.

According to an embodiment, the flushing element is
an elongated split bushing comprising two halves with lon-
gitudinal mating surfaces. The halves define together an
axial opening inside which the shank adapter 1s mountable.
An inner surface side of the opening 1is provided with the
sealing housings.

According to an embodiment, the halves are fastened
to each other by several fastening screws. In other words,
the halves a bolted together.

According to an embodiment, the halves form together
several sealing grooves on an inner surface of the split
bushing.

According to an embodiment, the mating surfaces of
the halves comprise conical surfaces.

According to an embodiment, the flushing element is
a split flushing housing comprising a cover element mount-
able and demountable to a basic structure of the flushing
housing. In other words, the split flushing housing is con-
figured to form a front part of the rock drilling machine.
The front part is also known as a flushing head. The flush-
ing head is mounted to a front end of a body of a rotation
device. In this embodiment the split structure comprises a
basic frame part and the removable cover piece.

According to an embodiment, an outer surface of the

mentioned detachable cover element forms part of an outer
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surface of the rock drilling machine and an oppocsite inner
surface of the cover element comprises halves of the sealing
houses.

According to an embodiment, the cover element and
the flushing head comprise fastening surfaces in longitu-
dinal direction of flushing head.

According to an embodiment, axial length of the
cover element corresponds to axial length of the entire
flushing head.

According to an embodiment, the flushing head or
housing is provided with a uniform non-split frame struc-
ture. Then, an elongated sleeve-like flushing element with
split structure is implemented. Bearing of the shank adapter
is also provided with split structure. Front end of the rock
drilling machine may be desligned Co recelve 1n axial direc-
tion a shank module comprising the split and pre-assembled
flushing housing and bearing elements. The pre-assembled
module can be mounted from an impact side end or from a tool
side end of the flushing head, depending on the structure
of the flushing head.

According to an embodiment, the disclosed solution
relates to a rock drilling machine. The rock drilling ma-
chine comprises a body and an impact device for generating
impact pulses. There is a shank adapter for receiving the
impact pulses and transmitting them as stress waves to a
drilling tool connectable to the shank adapter. A rotation
device 1s arranged to turn the shank adapter around its
longitudinal axis during the drilling and flushing agent is
fed to a flushing head or housing, which 1is located at a
front end of the body. The flushing head comprises a flush-
ing element surrounding the shank adapter, whereby the
flushing element forms an annular flushing space for feeding
flushing agent through the shank adapter to the drilling

tool. The flushing element is a split structure and com-
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prises two or more compatible components. The flushing el-
ement is in accordance with the features disclosed in this
document.

According to an embodiment, the sealings are split
seals comprising at least one split line, whereby the split
seal is installable in transverse direction around the shank
adapter. In other words, tThe split seals are not installed
in axial direction as conventional seals, whereby they can
be installed on a middle portion of the shank adapter even
when the I1Inner diameter of the split seal 1s minor than
outer diameters of the shank adapter at its both end por-
tions.

According to an embodiment, the split seal 1is a
single-split rotary seal made of polymeric material.

According to an embodiment, the split seal has a
shaped cut differing from a straight cut and being capable
to lock and seal ends of the seal together at the cut.

According to an embodiment, the cut is V-shaped, or
alternatively 1t may have an arrow-hook design or ball &
socket design, for example.

According to an embodiment, the split seal has dou-
ble split design, whereby it has two splits. This way the
rotary seal may be a segmented sealing ring.

According to an embodiment, the shank adapter com-
prises a coupling head for connecting the drilling tool and
at an opposite end portion is a rotation portion for trans-
mitting torque. The rotation portion is provided with sev-
eral splines. Between the coupling head and the rotation
portion 1is a flushing portion which 1is provided with a
transverse flushing opening being in contact with an axial
flushing portion extending to a distal end of the shank
adapter at the coupling head side end. Outer diameters of
the coupling head and the rotation portion are greater than
an outer diameter of the flushing portion. In other words,
the shank adapter has a slim middle section between the

thicker ends.
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According to an embodiment, the coupling head of
the shank adapter comprises a shoulder provided with an
axial contact surface and a protruding axial part provided
with a coupling thread. In this embodiment, the shoulder is
configured to transmit axially propagating stress waves be-
tween the impact device and the shank adapter. Typically,
the shank adapters provided with the shoulders i.e. shoulder
contact adapters, have longer service life compared to so
called bottom contact shank adapters. This is due to the
fact that in the shoulder contact adapter temperature of
the coupling thread remains at lower levels compared to
coupling threads of the bottom contact adapter. The present
solution allows use of the shoulder adapters without a need
Lo use large dimensioned bearings and sealings surrounding
the shank adapter. Further, the disclosed solution provides
an easy, dJuick and handy way to mount and dismount the shank
adapter and to replace worn or damaged machine components
surrounding the shank adapter.

According to an embodiment, the coupling head of
the shank adapter comprises a coupling thread an outer di-
ameter of which is greater than the outer diameter of the
flushing portion between the splines and the coupling
thread. In this solution a bottom contact shank is dis-
closed. However, the outer dimension of the coupling thread
of the bottom contact adapter can be dimensioned freely
without limitations of mounting of the shank adapter,
whereby the coupling thread may be larger than typically
and may thereby have increased durability when compared to
the present bottom contact adapters.

According to an embodiment, the shank adapter is
supported axially movably by means of at least one split
slide bearing. In other words, the bearing of the shank
adapter can be mounted and removed in transverse direction

relative to axial direction of the shank adapter.
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According to an embodiment, the split flushing el-
ement comprises bearing seats or housings for the split
slide bearing halves. There may be a split flushing bushing
which is provided with seats for the sealings and seats for
the bearing components too. When the structure comprises a
transversally mountable and removable cover element, the
sealing and bearing seats may be formed partly on an inner
surface side of the cover element. Alternatively, there may
be a separate split bearing element, such as a split bearing
bushing, provided with bearing seats for the split bearing
elements.

According to an embodiment, the rock drilling ma-
chine comprises one or more sensors, sensor modules or meas-—
uring devices which are located at a front end portion of
The rock drilling machine. Then the sensor has split con-
figuration sc¢ that it can be mounted around the shank
adapter 1in radial direction in a similar manner as the
disclosed sealing housing and the bearings.

According to an embodiment, the sensor or its com-
ponents is integrated to be part of the structure of the
sealing housing having the split configuration.

According to an embodiment, the sensor is configured
to detect stress waves propagating in the shank adapter.
The sensor is a contactless sensor and may be an inductive
sensor, a capacitive sensor or a sensor detecting changes
in magnetic fields. In such senscrs there is typically a
need to arrange sensing components to surround the sensed
object, in this case the shank adapter. When the structure
of the sensor or sensing device can be split into two, three
or more pileces, it facilitates mounting of the sensor.

According to an embodiment, the disclosed solution
relates to a method of providing a flushing space around a
shank adapter of a rock drilling machine. The method com-
prises: surrounding a middle part of the elongated shank
adapter by means of a flushing element in order to form the

flushing space with an annular shape; sealing the flushing
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element against the shank adapter by means of at least two
flushing sealings supported to sealing housings on 1inner
surface of the flushing element; using a split flushing
element comprising at least two connectable components; and
connecting the components of the flushing element in trans-
verse direction relative to the shank adapter.

According to an embodiment, the method comprises
pre—-assembling the flushing element around the shank adapter
and mounting the combination of the shank adapter and the
flushing element in one piece inside the rock drilling ma-
chine. In other words, a pre—-assembled shank module 1is
formed.

According to an embodiment, the above mentioned pre-
assembly may comprise a pre—assembled bearing element in
addition to the flushing element.

According to an embodiment, rock drilling machine
comprises a separate split bearing housing or module which
is configured to provide support for a slide bearing ele-
ment.

According to an embodiment, the mentioned bearing
element is an integrated part of the split flushing element.
Then the flushing element is provided with a bearing housing
for receiving the split bearing element.

According to an embodiment, the mentioned split
bearing element is made of slide bearing material. The slide
bearing material may be of suitable metallic bearing mate-
rial, for example.

According to an embodiment, Dbronze-alloy material
is used as the above mentioned slide bearing material. The
bronze-alloy may be tin bronze, leaded tin bronze, aluminum
bronze or manganese bronze, for example.

According to an embodiment, the disclosed method
comprises the following mounting steps: mounting a first

component of the split flushing element; mounting the shank
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adapter on the first component; mounting the flushing seal-
ings; and mounting a second component of the split flushing
element.

According to an embodiment, the disclosed flushing
element and related split components may be utilized in any
kind of hydraulic rock drilling machines utilizing a so-
called top hammer principle. In this document surface drill-
ing is disclosed only as one example of use, which means
that the solution can be used as well in underground drill-
ing machines, bolting devices, exploration devices and any
kind of devices wherein top hammering is implemented.

The above disclosed embodiments may be combined in
order to form suitable solutions having those of the above

features that are needed.

Brief description of the figures

Some emnbodiments are described in more detail in
the accompanying drawings, in which

Figure 1 is a schematic side view of a rock drilling
rig for surface drilling,

Figure 2 1is a schematic view o0of a hydraulic rock
drilling machine,

Figure 3 1s a schematic and cross-—-sectional side
view of front part of a rock drilling machine,

Figure 4 is a schemalic side view o[ a shank adapler
provided with a coupling head implementing shoulder contact
with a drilling tool,

Figure 5 is a schematic side view of a shank adapter
provided with a coupling head comprising a large dimensioned
screw surface,

Figure 6 1s a schematic view of a flushing element
comprising sleeve—-like body with two halves,

Figures 7 1is a schematic and cross sectional view
of the flushing element shown in Figure 6,

Figure 8 is a schematic and partly cross sectional

side view of a flushing head having a split structure,
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Figure 9 1is a schematic view of a split sealing ring
seen in axial direction and comprising a shaped cut,

Figure 10 1is a schematic view of a split sealing
ring seen in axial direction and comprising several cuts,

Figure 11 is a schematic view of a split sealing
ring seen 1in transverse direction and comprising a shaped
cut, and

Figure 12 1is a schematic view of a split bearing
element comprising two halves.

For the sake of clarity, the figures show some em-—
bodiments of the disclosed solution in a simplified manner.
In the figures, like reference numerals identify like ele-

ments.

Detailed description of some embodiments

Figure 1 shows a rock drilling rig 1 intended for
surface drilling. The rock drilling rig 1 comprises a mov-
able carrier 2 and at least one drilling boom 3 connected
to the carrier 2. At a distal end portion of the drilling
boom 3 is a drilling unit 4 provided with a feed beam 5 and
a rock drilling machine 6 supported on it. A drilling tool
7 is connectable to the drilling machine 6. The rock drill-
ing machine 6 comprises a shank adaptor 8 at a front end FE
of the rock drilling machine 6 for connecting the tool 7.
The rock drilling machine 6 [furlher comprises an impacl
device 9 and a rotating device 10. The rock drilling machine
6 may be moved towards a drilling direction A on the feed
beam 5 by means of a feed device 11. During the drilling
impact pulses are generated by means of the impact device
Lo the rotating shank adapter 8 which TCransmits Tthe impacts
pulses and torgue to the drilling tool 7. Flushing agent
flow is conveyed through a hollow structure to the shank
adapter 8 and all the way through the drilling tcol 7 to a
bottom of the drilled hole for flushing drilling cuttings
away from the drilled hole.

Figure 2 discloses a rock drilling machine 6 com-

prising a body 12, an impact device 92, a rotating device 10
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and a gear housing. Mounted at a front end FE of the body
12 are a flushing housing 13 and a shank adaptor 8. Flushing
agent, such as water, 1s conveyed by means of a flushing
channel 14 to the flushing housing 13 or flushing head.

The impact device 9 may comprise an impact piston
48 (shown 1in Figure 4) for generating impact pulses IP to
the shank adapter 8 in an impact direction. The rotation
device 10 and transmission means inside a gear housing make
the shank adapter 8 to rotate R around its longitudinal axis
as it is shown Figure 4.

Figure 3 discloses a front end FE of a rock drilling
machine in a highly simplified manner. A flushing housing
13 is provided with a pre-assembled shank module 15 com-
prising a shank adapter 8 and a flushing element 16 assem-—
bled around it. The flushing housing 13 may comprise a space
inside which the module 15 can be pushed in axial instal-
lation direction ID and can be locked in place by means of
a flange 17, for example. As can be seen, opposite ends of
the shank adapter 8 have greater diameters D1 and D4 com-
pared to diameters D2 and D3 between them. Therefore, the
shank adapter 8 cannot be mounted in axial direction inside
a frame 18 of a flushing element 12. Instead, the frame 18
has split structure and it comprises two halves mountable
to each other in transverse direction. In addition to the
frame 18, also sealings S1, S2 and S3, as well as a front
bearing element 20 have split configuration. Thus, in the
shown structure, the flushing element 19 comprises a split
frame, split sealings and split bearings. The frame 18 and
seals S52, S3 define together a flushing space 21 around a
flushing portion 22 of the shank adapter 8. Flushing agent
is fed wvia a feed opening 49 to a flushing space 21 sur-
rounding the shank adaptor 8 and further through a flushing
opening 23 of the shank adapter 8 to an axial passage 50
inside the shank adapter 8 wherein it flows towards a drill-

ing tool.
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On an inner surface of the flushing element 19 are
at least two sealing housings 51 for receiving flushing
sealings S2, S3. The sealing housings 51 are located at
axial distance from each other and on opposite sides rela-
tive to the flushing space 21. There 1s also a sealing
housing 52 for receiving a front sealing S1. The sealing
housings 51, 52 may be sealing grooves or other suitable
spaces.

In the disclosed solution diameter D2 of a bearing
portion 24 may be minor than diameter D1 of a coupling head
25 of the shank adapter 8 and minor than diameter D4 of a
rotation portion 26. This is advantageous for the propaga-
tion of the stress waves caused by impact pulses of the
impact device. At the coupling head 25, or coupling portion,
a shoulder 27 may form the greatest diameter D1. At the
rotation portion 26 there may be several splines 28 which
are designed to be in contact with a rotating gear of a
gearing housing. Greater dimension D1 at the coupling head
25 may be advantageous regarding durability of the coupling
and greater dimension D4 at the rotation portion 26 may be
advantageous regarding transmission of tordgue.

The pre-assembled shank module 15 disclosed in Fig-
ure 3 may be supported to the flushing housing 13 also in
several alternative ways. For example, it 1is possible to
mount the module 15 in a direction opposite to the disclosed
installation direction ID. A further possibility is to de-
sign a flushing housing with an openable cover or with a
split structure, whereby the module can be installed in one
piece 1in transverse direction.

Figure 3 further discloses that the shank adapter 8
may comprise surfaces 29 intended for retracting the shank
adapter 8 and the connected drilling toocl backwards by means
of a feed device of a drilling unit when the drilling is
completed.

Figure 4 discloses a shank adapter 8 wherein a cou-

pling head 25 comprises a shoulder 27 and a connecting
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thread 30. The shoulder 27 comprises an axial surface 31
for transmitting impact waves. Between a distal end 32 of
the shank adapter 8 and a drilling tool 7 is a clearance.
Diameters D1 and D4 are greater than diameters D2 and D3
between them. Diameter DP of a piston 33 and diameter D3
may be substantially equal. At a rear end of the shank
adapter 8 may be a portion for receiving impact pulses and
provided with an impact surface 34. Diameter D5 of the
impact portion may also be equal or substantially eqgqual to
the diameter DP of the percussion piston 33. An advantage
of this is that then the stress waves propagate well through
the shank adapter 8.

Figure 4 discloses a so0 called shoulder contact
shank adapter 8, whereas Figure b discloses a so called
bottom contact shank adapter 8. In Figure 5 a distal end 32
of the shank adapter 8 is tightened by means of a thread 30
against a drill tool 7. Diameter D1 of the thread 30 can be
dimensioned greater than in typical shank adapters because
a split flushing element is intended to be used in connec-
tion with it.

In Figures 4 and 5 there is further disclosed that
the shank adapter 8 may comprise a thinned portion having
a diameter D5 which is minor than diameters D1 - D4.

Figures 6 and 7 disclose a sleeve—-like frame 18 of
a Tflushing element 19 comprising a first halve 19a and
second halve 19b, which can be bolted together. Between the
halves 19a, 19b are joint surfaces or mating surfaces 35.
The halves 1%a, 19b define together an axial opening 53
inside which a shank adapter 1is mountable. On an inner
surface of the frame 18 are sealing grooves 36 for receiving
sealings facing towards a shank adapter. On an outer surface
of the frame 18 are several sealing grooves 37 for receiving
sealings facing towards a body of a flushing housing. Number
of sealings and sealing grooves 36, 37 may be selected
according to the need. Further, there may be leakage chan-

nels 38 between two successive sealing elements.
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Figure 8 discloses a front end FE of a rock drilling
machine comprising a flushing housing 13 provided with an
openable cover element 39. In this solution there 1is a
flushing element 19 which is a split flushing housing 19
comprising the cover element 39 which is mountable and de-
mountable to a basic structure 40 or frame of the flushing
housing 13. It is easy to dismount and mount the shank
adapter 8, seals S and a bearing element 20 in transverse
direction when the structure is opened by removing the cover
element 39. The cover element 39 may be bolted to the basic
structure 40. The seals S and the bearing element 20 have
split structures to facilitate their mounting. Also, a sup-
port element 41 for serving as retracting alid has a split
structure. Flushing agent can be fed through a feed port 42
to a flushing space 21 which may be located on the cover
element 39. Further, a lubricating channel 43 may provide
the bearing element 20 with proper lubrication.

Figure 9 discloses a sealing ring S comprising one
shaped cutting 44. Because of the cutting 44 or split line,
the sealing ring S has a split structure. The split sealing
ring S has two ends whereby 1t can be pushed headfirst to
a sealing groove and around a shank adapter.

Figure 10 discloses a sealing ring S comprising
several cuttings 44. In this case the sealing ring S con-
sists of several pieces Sa — Sd and can be assembled in situ
around the shank adapter. Number of pieces may be two and
in some case three, or even four. In Figures 9 and 10 the
cuttings 44 are V-shaped.

Figure 11 discloses a sealing ring S wherein direc-—
tion of a cutting 44 differs from the ones shown in Figures
9 and 10. In Figures 9 and 10 axially directed cuttings or
split lines 44 are shown whereas in Figure 11 the cutting
or split line 44 is radial.

Figure 12 discloses a bearing element 20 having a
split configuration and comprising two bearing components

20a, 20b and mating surfaces 45 between them. The bearing
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element 20 may comprise an elongated bearing portion 46 made
of slide bearing material, and further a transverse flange

47 at 1its one end.
The drawings and the related description are only
5 intended to illustrate the idea of the invention. In its
details, the invention may vary within the scope of the

claims.

CA 03206351 2023-7-25



10

15

20

25

30

35

CA 03206351 2023-7-25

WO 2022/175438 PCT/EP2022/054055

16

Claims

1. A flushing element (19) of a rock drilling ma-
chine (6);

wherein the flushing element (19) is configured to
surround a shank adapter (8) passing through the flushing
element (19);

and wherein the flushing element (19) comprises:

a feed opening (49) for feeding flushing agent to a
flushing space (21) surrounding the shank adaptor (8); and

at least two sealing housings (51) for recelving
flushing sealings (S, S2, S3) and wherein the sealing hous-
ings (51) are located at axial distance from each other and
on opposite sides relative to the flushing space (21);

characterized 1in that

the flushing element (19) has split configuration,
whereby it comprises two halves (1%9a, 19%b) mountable to each
other in transverse direction relative to axial direction
of the shank adapter (8), and

the halves (19a, 19b) define together an axial open-—

ing (53) inside which the shank adapter (8) 1is mountable.

2. The flushing element as claimed in claim 1,
characterized in that

the flushing element (19) 1s an elongated split
bushing comprising two halves (1%a, 19b) with longitudinal
mating surfaces (35); and

wherein an inner surface side of the opening is

provided with the sealing housings (51).

3. The flushing element as c¢laimed in c¢laim 1,
characterized in that

the flushing element (19) is a split flushing hous-
ing (13) comprising a cover element (39) and a basic struc-

ture (40), whereby the cover element (39) is mountable and
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demountable to the basic structure (40) of the flushing

housing (13).

4., A rock drilling machine (6), comprising:

a body (12);

an Iimpact device (9) for generating impact pulses
(IP);

a shank adapter (8) for receiving the impact pulses
(IP) and transmitting them as stress waves to a drilling
tool (7) connectable to the shank adapter (8);

a rotation device (10) for turning the shank adapter
(8) around its longitudinal axis;

a flushing head (13) at a front end of the body
(12) ;

and wherein the flushing head (13) comprises a
flushing element (19) surrounding the shank adapter (8) and
configured to form an annular flushing space (21) for feed-
ing flushing agent through the shank adapter (8) to the
drilling tool (7);

characterized in that

the flushing element (19) is a split structure com-
prising at least two compatible components (19a, 1%b; 39,
40) ;

and wherein the flushing element (19) is in accord-

ance with any one of the previous claims 1 - 3.

5. The rock drilling machine as claimed in claim 4,
characterized in that

the sealings (S, S1 — S3) are split seals (S) com-
prising at least one split line (44), whereby the split seal
(S) 1s installable in transverse direction around the shank

adapter (8).

6. The rock drilling machine as claimed in claim 4
or 5, characterized 1in that the shank adapter (8)

comprises:
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a coupling head (25) for connecting the drilling
tool (7);

a rotation portion (26) which is located at an op-
posite end portion of the shank adapter (8) relative to the
coupling head (25) and is a provided with several splines
(28) for transmitting tordque;

a flushing portion (22) which is located between
the coupling head (25) and the rotation portion (26) and is
provided with a transverse flushing opening (2Z3) being in
contact with an axial flushing portion (50) extending to a
distal end of the shank adapter (8) at the coupling head
side end;

and wherein outer diameters (D1, D4) of the coupling
head (2b) and the rotation portion (26) are greater than an

outer diameter (D3) of the flushing portion (22).

7. The rock drilling machine as claimed in claim €,
characterized in that

the coupling head (25) of the shank adapter (8)
comprises a shoulder (27) provided with an axial contact
surface (31) and a protruding axial part provided with a

coupling thread (30).

8. The rock drilling machine as claimed in any one
of the preceding claims 4 - 7, characterized in that
the shank adapter (8) is supported axially movably

by means of at least one split slide bearing element (20).

9. A method of providing a flushing space (21)
around a shank adapter (8) of a rock drilling machine (6),
wherein the method comprises:

surrounding a middle part of the elongated shank
adapter (8) by means of a flushing element (19) in order to
form the flushing space (21) with an annular shape; and

sealing the flushing element (19) against the shank

adapter (8) by means of at least two flushing sealings (S,
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S2, S3) supported to sealing housings (51) on inner surface
of the flushing element (19);

characterized by

using a split flushing element (19) comprising at
least two connectable components (12a, 19b; 392, 40);

connecting the components of the flushing element
(19) in transverse direction relative to axial direction of
the shank adapter (8).

10. The method as claimed in claim 9, charac-
terized Dby

pre-—assembling the flushing element (19) around the
shank adapter (8) and mounting the combination of the shank
adapter (8) and the flushing element (19) 1n one plece

inside the rock drilling machine (6).

11. The method as claimed in claim © or 10, char-
acterized by the following mounting steps:

mounting a first component (19b, 40) of the split
flushing element (19);

mounting the flushing sealings (S, S2, S3) on the
shank adapter (8):

mounting the shank adapter (8) on the first compo-
nent (1%b, 40); and

mounting a second component (1%9a, 39) of the split

flushing element (192).



WO 2022/175438 PCT/EP2022/054055
1/5

FIG. 2

CA 03206351 2023-7-25



WO 2022/175438 PCT/EP2022/054055

2/5

FE
A N 18

15 81 5220 16

FIG. 3

CA 03206351 2023-7-25



WO 2022/175438 PCT/EP2022/054055
3/5

FIG. 7

CA 03206351 2023-7-25



WO 2022/175438 PCT/EP2022/054055

4/5

44
S
\b
FIG. 9
S 44
\’ Sd
Sa
Sb
Sc

FIG. 10

CA 03206351 2023-7-25



CA 03206351 2023-7-25

WO 2022/175438
5/5

S |
R 44\i
|
I L
| { |
!
|
FIG. 11 i
45 45
™~
20b

FIG. 12

PCT/EP2022/054055



FIG. 6



	Page 1 - COVER_PAGE
	Page 2 - ABSTRACT
	Page 3 - DESCRIPTION
	Page 4 - DESCRIPTION
	Page 5 - DESCRIPTION
	Page 6 - DESCRIPTION
	Page 7 - DESCRIPTION
	Page 8 - DESCRIPTION
	Page 9 - DESCRIPTION
	Page 10 - DESCRIPTION
	Page 11 - DESCRIPTION
	Page 12 - DESCRIPTION
	Page 13 - DESCRIPTION
	Page 14 - DESCRIPTION
	Page 15 - DESCRIPTION
	Page 16 - DESCRIPTION
	Page 17 - DESCRIPTION
	Page 18 - CLAIMS
	Page 19 - CLAIMS
	Page 20 - CLAIMS
	Page 21 - CLAIMS
	Page 22 - DRAWINGS
	Page 23 - DRAWINGS
	Page 24 - DRAWINGS
	Page 25 - DRAWINGS
	Page 26 - DRAWINGS
	Page 27 - REPRESENTATIVE_DRAWING

