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(57) Abrégé/Abstract:

A device in a hydraulic rock drilling machine (1) including a distribution valve (7,7', 7") arranged in connection with the rock drilling
machine for controlling hydraulic flows to different parts of the rock drilling machine, wherein the distribution valve includes a valve
body (8, 8', 8"), which is arranged movable to and fro in axial directions inside a valve chamber (33) and wherein the valve chamber
is limited in axial direction by two valve end walls (10,11; 10 ',11"; 10",11"). One of the valve end wallls is movable in an axial direction
against an abutment (12,12") in such a way that it defines an end position for the valve body, and a pressing device (13,13 ',13") is
arranged for pressing said at least one of the valve end walls against said abutment. The invention also relates to a rock drilling
machine.

50 rue Victoria ¢ Place du Portage 1 ® Gatineau, (Québec) KI1AOC9 e www.opic.ic.gc.ca i+l

50 Victoria Street e Place du Portage 1 e Gatineau, Quebec KIAO0C9 e www.cipo.ic.gc.ca ( Eal lada



wo 2014/084776 A1 [N NI NPF0 00O Y

(43) International Publication Date

CA 02888570 2015-04-15

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

S June 2014 (05.06.2014)

WIPOIPCT

(10) International Publication Number

WO 2014/084776 Al

(51

eay)

(22)

(25)
(26)
(30)

1

(72

74

31

International Patent Classification:
B25D 9/14 (2006.01) F16K 27/00 (2006.01)
E21B 1/26 (2006.01)

International Application Number:
PCT/SE2013/051376

International Filing Date:
22 November 2013 (22.11.2013)

Filing Language: Swedish
Publication Language: English
Priority Data:

1251342-0 28 November 2012 (28.11.2012) SE

Applicant: ATLAS COPCO ROCK DRILLS AB
[SE/SE]; 8-701 91 Orebro (SE).

Inventors: JAKOBSSON, Erik; Vistra Vintergatan 176,
S-703 44 Orebro (SE). JOHANSSON, Thomas; Vistra
Vintergatan 204, S-703 44 Orebro (SE).

Agent: EHRNER & DELMAR PATENTBYRA AB;
P.O. Box 10316, S-100 55 Stockholm (SE).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,

(84)

BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,
ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CIL, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments (Rule 48.2(h))

(54) Title: DEVICE IN A ROCK DRILLING MACHINE AND ROCK DRILLING MACHINE

(57) Abstract: A device in a hydraulic rock drilling machine (1) including a distribution valve (7,7', 7") arranged in connection with
the rock drilling machine for controlling hydraulic flows to different parts of the rock drilling machine, wherein the distribution
valve includes a valve body (8, 8', 8"), which is arranged movable to and fro in axial directions inside a valve chamber (33) and
wherein the valve chamber is limited in axial direction by two valve end walls (10,11; 10',11% 10",11"). One of the valve end walls
is movable in an axial direction against an abutment (12,12") in such a way that it defines an end position for the valve body, and a
pressing device (13,13 ',13") is arranged for pressing said at least one of the valve end walls against said abutment. The invention
also relates to a rock drilling machine.
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DEVICE IN A ROCK DRILLING MACHINE AND ROCK DRILLING MACHINE

FIELD OF THE INVENTION

The invention relates to a device in respect of a
hydraulic rock drilling machine including a distribution valve
arranged in connection with the rock drilling machine for
controlling hydraulic flows to different parts of the rock
drilling machine, wherein the distribution valve includes a
valve body, which is arranged movable to and fro in axial
directions inside a valve chamber and wherein the valve
chamber is limited in axial direction by two valve end walls.
The invention also relates to a hydraulic rock drilling

machine including such a device.

BACKGROUND OF THE INVENTION

There are previously known hydraulic rock drilling
machines that are controlled with the aid of a distribution
valve which is arranged in connection with the percussion
device. The distribution valve aims to provide intermittent
pressurizing of the driving chamber for the impact piston in
order to achieve desired percussive function.

Distribution wvalves so far known function well but
require precision machining in order to guarantee reliable
valve function, in particular in respect of today’'s rock
drilling machines with increased percussive frequencies. This
influences the costs of the valve and thereby of the rock
drilling machine as a whole negatively.

As an example of the background art can be mentioned US
2,034,122 A1, which describes a rock drilling machine

including a valve with a removable valve end wall.

AIM AND MOST IMPORTANT FEATURES OF THE INVENTION
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It is an aim of the present invention to provide a
further developed device in respect cf hydraulic rock drilling
machines according to the above and to suggest an economically
produced device in connection with a distribution valve.

This aim is obtained in a device according to the above
when at least one of the valve end walls is movable in an
axial direction against an abutment in such a way that it
defines a fixed end position for the valve body, that a
pressing device is arranged for prescsing said at least one of
the valve end walls in a direction of the second one of said
valve end walls and against said abutment, and that said
pressing device includes an end wall piston portion arranged
on said at least one of the valve end walls and being received
in a cylinder portion to be pressurized in order to drive the
valve end wall against said abutment during pressurizing.

Hereby is obtained that the valve will become more simple
and more economic to produce and to integrate into a rock
drilling machine. This is because through the invention it is
achieved that the machining operation for producing a defined
axial position of a bottom of a bottom hole accurately and
with high tolerances can be dispensed with.

Instead, the respective valve end wall is influenced by a
pressing device to be normally pressed against said abutment
axially in a direction towards the second valve end wall of
the distribution valve in order to achieve a fixed end
position.

Instead this results in that a defined abutment can be
provided which can be made with high precision and to a
considerable lower cost than what is the case for creating a
defined position of a bottom hole. The abutment can be formed
in the valve housing or on a specially provided sleeve or the

like being arranged between the two valve end walls.
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Said cylinder portion is preferably provided with a
connection to a hydraulic pressure source. The hydraulic
pressure source is preferably a rock drilling machine system
pressure source which economically advantageously results in
that a pressure source already existing in the machine can be
used. Such a system pressure source can be the source e.g. for
any one of percussion pressure, rotation pressure and damping
pressure.

It is preferred that the valve chamber in a radial
direction is limited by a valve bushing, which is formed with
said abutment. This way the position of said abutment(-s) and
thereby the end positions of the valve body can be determined
and be provided economically with high position.

Because the valve bushing can be procduced so as to
comprise one unit which includes on the one hand the control
edges of the valve chamber co-operating with the valve body,
on the one hand said abutment(-s), which in co-operation with
the respective valve end wall defines the end position (or end
positions) of the valve body, through the invention is ensured
in an economic, efficient and secure manner that the elements
of the valve chamber determining the contreol function are
accurately positioned relative to each other.

Suitably the valve bushing on a side opposite to the one
(or first) of the valve end walls abuts the second one of the
valve end walls, which in this embodiment is a fixed valve end
wall.

Through this embodiment, wherein the valve bushing is
axially displaceable inside a space receiving the valve, and
wherein, according to the above, said first valve end wall is
pressed against the valve bushing, it is safely achieved that
the two end positions of the valve body are accurately
positioned in respect of the control edges of the valve

bushing.
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As a variant, the valve bushing lies against a housing
wall whereon abuts also one of the valve end walls, which is
also in this case fixed.

As a further variant, a first as well as a second valve
end wall can be movable axially against the respective
abutment such that when, during pressurizing through a
respective pressing device, they lye against these abutments
so as to define both end positions of the valve body. This is
useful in particular when the valve chamber is not limited by
an inserted wvalve bushing.

In one aspect of the invention an end position regulating
device is arranged at at least one of the valve end walls for
positioning thereof axially in respect of said abutment for
adjusting the end position (end positions) of the valve body.
This gives possibility of influencing the operational range,
the cross sections of the flow paths of the valve and thereby
the operation of the rock drilling machine. Suitably the end
position regulating device includes a chamber, which is able
to be pressurized with varying pressure acting against any one
from the group: a mechanical spring device, a
hydraulic/pneumatic spring device, a spring device of
synthetic elastic material, a spring device of rubber
material.

The invention also relates to a hydraulic rock drilling
machine with a machine housing which receives a working
cylinder with a to and fro movable impact piston including a
device according to the above.

Preferably said device with said distribution valve is
received in the machine housing. This gives good possibility
of integrating components and thereby cost savings.

It is preferred that the distribution valve has an axis

which is parallel to an axis of the working cylinder. This
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gives good possibility of integrating components and thereby
cost savings.

It is preferred that the distribution valve has an axis
which is parallel to an axis of the working cylinder. This
gives the possibility of producing a slim and space-saving rock
drilling machine.

It is also preferred that the rock drilling machine has a
machine end wall of the working cylinder, wherein said machine
end wall also closes a space for receiving the distribution
valve. Hereby one single separation plane can be used for the
working cylinder as well as the distribution valve, which
results in further reduced costs and advantages with respect to
sealing.

According to one aspect of the present invention, there is
provided a device in respect of a hydraulic rock drilling
machine including a distribution valve arranged in connection
with the rock drilling machine for controlling hydraulic flows
to different parts of the rock drilling machine, wherein the
distribution valve includes a valve body, which is arranged
movable back and forth in axial directions inside a valve
chamber and wherein the valve chamber is limited in axial
direction by two valve end walls, wherein at least one of the
valve end walls is movable in an axial direction against an
abutment in such a way that it defines an end position for the
valve body, wherein a pressing device is arranged for pressing
said at least one of the valve end walls in a direction of the
second one of said valve end walls and against said abutment,
and that said pressing device includes an end wall piston
portion arranged on said at least one of the valve end walls
and being received in a cylinder portion to be pressurized in

order to

CA 2888570 2020-02-18
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drive the valve end wall against said abutment during

pressurizing.

BRIEF DESCRIPTION OF DRAWINGS

The invention will now be described in greater detail by
way of embodiments and with reference to the annexed drawings,
wherein:

Fig. 1 shows a rock drilling machine including a device
according to the invention in an axial section,

Fig. 2 shows an enlarged section of a rear end portion of
the rock drilling machine in Fig. 1, and

Figs. 3 and 4 show, diagrammatically, two other variants

of distribution valves.

DESCRIPTION OF EMBODIMENTS

In Fig. 1 is thus shown an axial section of a rock
drilling machine 1 including a machine housing 2, wherein an
impact piston is axially movable to and fro inside a cylinder
space comprising a working cylinder 4. The impact piston 3
performs impacts in an impact direction R against a shank
adapter 5 in a per se known manner.

At the rear end region of the rock drilling machine 1
there is arranged a rear housing end wall 6, which closes the

cylinder space 4. In the rear end region there is also

CA 2888570 2020-02-18
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positioned a distribution valve 7 for distributing pressure
fluid to the drive chambers of the rock drilling machine for
driving the impact piston 3 to and fro.

In Fig. 2, said rear end region is shown in an enlarged
scale, wherefrom can be seen that the distribution valve 7
comprises a to and fro movable valve body 8 which is movable
inside a valve bushing 9 between two end positions defined by
abutments against a first valve end wall 10 and a second valve
end wall 11, respectively. The valve bushing 9 limits a valve
chamber 33 receiving the valve body 8 and exhibiting usual
bores comprising openings of channels being connected to the
distribution valve 7. The valve bushing is arranged to
accurately define control edges for co-operation with
corresponding control lands of the valve body 8.

The distribution valve 7 is arranged in a valve space 20
inside the housing 2 being closed by said rear housing end
wall 6.

The first valve end wall 10 ieg influenced by pressure in
a chamber 13, being permanently pressurized in operation of
the rock drilling machine 1, said chamber 13 co-operating with
a piston portion 25 on the first valve end wall 10. Because of
this pressurization, the first valve end wall 10 is pressed in
a direction towards the second valve end wall 11.

The valve end wall 10 exhibits an abutment surface 26
being directed against the second valve end wall 11, whereby
said abutment surface 26 will come into abutment against an
abutment 12 at the end of the valve bushing 8. Hereby the
valve end wall 10 will be accurately positioned relative to
the valve end wall 11 during pressurization of the chamber 13.

It should be understood that for correct positioning of
the first valve end wall 10 and thereby for obtaining an end
position of the valve body 8, there is hereby no longer any

need of accurate machining with high tolerances of a bottom
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hole being formed having a surface directed in the direction
of the second valve end wall 11, in what corresponds to the
space receiving the distribution valve 7, as is shown in Fig.
2.

Altogether is achieved through the invention that all
elements adapted for co-operation with the valve body 8,
according to the above, can be effectively accurately
positioned in respect of each other, since the valve bushing 9
can be machined in respect of control edges as well as at its
(abutment) end(-s) in a relatively simple way.

In the position shown in Fig. 2, the valve body 8 has a
first abutment end 21 at a distance from a first end abutment
17 on the first valve end wall 10 of the valve. The valve body
8 is in this position in abutment with a second abutment end
22 against a second end abutment 34 on the second valve end
wall 11.

An intermittently pressurized channel 14 is in this shown
position pressurized such that a hydraulic pressure actuates
an end surface 15 of a central end piston portion 23 of the
valve body 8, resulting in that this element takes the
position shown in Fig. 2 as is described above.

When the channel 14, because of the movement of the
impact piston 3, instead is relieved from pressure (not
shown}, the valve body 8 will be driven to the left in the
Figure, such that the first abutment end 21 of the valve body
8 will come to abutment against the first end abutment 17 on
the first valve end wall 10.

This is achieved when a permanent pressurized space 16
inside the valve body 8 receives fluid under pressure
transmitted through holes 27 in the wall of the valve body,
such that the pressure in this space 16 acts against the end
surface 24 of the space 16 for driving the valve body 8 to the

left in the Figure.
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The invention can also be realized by both the first and
the second valve end wall 10, 11 being movable such that both
valve end walls can be pressed against abutments in directions
towards each other for defining two defined end positions for
the valve body 8.

The distribution valve 7 can also be made without a
specific valve bushing 9. In that case e.g. an abutment
corresponding to the abutment 12 can be arranged otherwise in
the valve gpace 20, for example by an inserted locking sleeve
comprising an abutment (corresponding to 12) of the valve end
wall 10. Alternatively a bore having an abutment can be
machined from the end opposite to the opening of the bore
shown in Fig. 2 or in any other per se known way.

In Fig. 2 the distribution wvalve 7 is shown with its
valve axis 18 parallel to the axis of the impact piston 3 and
the work cylinder 4, being the axis of the percussion device
of the rock drilling machine 1. This embodiment has the
advantage that the rock drilling machine can be made slim and
space-saving in its rear region. It also allows that said rear
housing end wall 6 is common to the working cylinder and the
distribution valve such that an otherwise necessary partition
rlane can be dispensed with. Through the construction with
commen axes and common rear housing end wall is achieved the
advantage of lower machining costs and thereby reduced costs
for the rock drilling machine. Further, the risk of moist and
debris penetrating intc the machine is reduced as well as the
risk of failure because of unintentionally released screws.

A further advantage with having a pressurized valve end
wall is that the wvalve body contacting this end wall will
experience a softer abutment, since the pressurized valve end
wall will be somewhat resilient and somewhat gives away in
connection with the impact of the valve body. This reduces

strain on the valve and thereby enhances function and
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increases working live. It is possible, within the scope of
the invention, to make it possible to regulate this resilience
by for example dimensioning a confined volume and a throttle
in the conduit supplying hydraulic medium.

Fig. 3 shows a wvariant with a distribution wvalve, wherein
a chamber 13’ is pressurized with a variable pressure through
a variable pressure source 30 against the action of a spring
28. By supplying pressure to this chamber 13’, the valve end
wall will thus be adjusted such that the higher the pressure
the longer the valve end wall 10’ will be set in the direction
towards the second valve end wall 11’. This gives in certain
particular operational cases a possikility to regulate the end
position of the valve body and thereby the operation of the
rock drilling machine. In this case “abutment” shall be
interpreted such that the pressure is so high that the spring
reaches the bottom, wherein a “fixed” abutment is obtained.
For lower pressures, said adjustability is thus obtained. The
channels of the distribution wvalve are not shown in Fig. 3 for
the sake of clarity. Channels for pressurized hydraulic fluid
are indicated with interrupted lines.

Fig. 4 shows a variant of a distribution valve similar to
the one in Figs. 1 and 2, but in this case {(as in Fig. 3) it
is intended to illustrate a distribution valve without a wvalve
bushing. “Valve space” is in this case “valve chamber”. A
chamber 13” is pressurized with a constant pressure. 12”
indicates an abutment in the housing, which can be a machine
housing of the rock drilling machine or a valve housing. The
abutment 12” is suitably produced through boring from the
left, which is a direction opposite to the opening of the bore
of the space for the distribution valve as seen in all

embodiments. A lid for the further bore is indicated with 29.
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CLAIMS:

1. Device in respect of a hydraulic rock drilling machine
including a distribution valve arranged in connection with the
rock drilling machine for controlling hydraulic flows to
different parts of the rock drilling machine, wherein the
distribution valve includes a valve body, which is arranged
movable back and forth in axial directions inside a valve
chamber and wherein the valve chamber is limited in axial
direction by two valve end walls,

- wherein at least one of the valve end walls is movable in an
axial direction against an abutment in such a way that it
defines an end position for the valve body,

- wherein a pressing device is arranged for pressing said at
least one of the valve end walls in a direction of the second
one of said valve end walls and against said abutment, and

- that said pressing device includes an end wall piston portion
arranged on said at least one of the valve end walls and being
received in a cylinder portion to be pressurized in order to
drive the valve end wall against said abutment during

pressurizing.

2. Device according to claim 1, wherein the cylinder portion

includes a connection to a hydraulic pressure source.

3. Device according to claim 2, wherein the hydraulic pressure

source is a system pressure source of the rock drilling

machine.

Date Regue/Date Received 2020-04-28
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4, Device according to any one of claims 1 to 3, wherein the
valve chamber in a radial direction is limited by a valve

bushing, which is formed with said abutment.

5. Device according to claim 4, wherein the valve bushing on a
side opposite to the one of the valve end walls abuts the

second one of the valve end walls.

6. Device according to claims 4 or 5, wherein the valve bushing
lies against a housing wall whereon abuts also one of the valve

end walls.

7. Device according to any one of claims 1 to 6, wherein both
valve end walls, the first as well as the second valve end
wall, are movable axially against the respective abutment such
that when, during pressurizing through a respective pressing
device, they lye against these abutments so as to define both

end positions of the valve body.

8. Device according to any one of claims 1 to 7, wherein an end
position regulating device is arranged at at the least one of
the valve end walls for positioning thereof axially in respect
of said abutment for adjusting the end position {(end positions)

of the valve body.

9. Device according to claim 8, wherein the end position
regulating device includes a chamber, which is able to be
pressurized with varying pressure acting against any one from
the group: a mechanical spring device, a hydraulic/pneumatic
spring device, a spring device of synthetic elastic material, a

spring device of rubber material.

Date Regue/Date Received 2020-04-28
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10. Hydraulic rock drilling machine with a machine housing
which receives a working cylinder with a back and forth movable
impact piston, wherein the rock drilling machine includes a

device according to any one of the claims 1 - 9.

11. Hydraulic rock drilling machine according to claim 10,
whereby said device with said distribution valve being received

in the machine housing.

12. Hydraulic rock drilling machine according to claim 10 or
11, wherein the distribution valve has an axis, which is

parallel to an axis of the working cylinder.

13. Hydraulic rock drilling machine according to claim 10, 11
or 12, wherein the rock drilling machine has a machine end wall
of the working cylinder, wherein said machining end wall also

closes a space for receiving the distribution valve.

Date Regue/Date Received 2020-04-28
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