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(57) Abrege/Abstract:
The Invention relates to an impact device and a method of dismounting an impact device from a breaking device. The impact

device (12) comprises a bush (16) inside which Is a percussion piston (21). The impact device Is arranged inside an impact device
space formed In a frame (20) of a breaking device (15). The percussion piston is provided with a pull shoulder (33) allowing a

dismounting force (

-B) In a return direction (B) to be transmitted from the percussion piston to the bush.

extracted from the frame by means of the percussion piston.
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Abstract

The invention relates to an impact device and a method of
dismounting an impact device from a breaking device. The
impact device (12) comprises a bush (16) inside which is a
percussion piston (21). The impact device is arranged In-
side an impact device space formed in a frame (20) of a
breaking device (15). The percussion piston is provided
with a pull shoulder (33) allowing a dismounting force (FB)
in a return direction (B) to be transmitted from the percus-
sion piston to the bush. Thus, the bush is extracted from

the frame by means of the percussion piston.
(Figure 3)
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Impact device and method of dismounting the same

Background of the invention

The invention relates to an impact device. The impact device is in-
tended to provide impact pulses to a tool for breaking material being operated.
The impact device comprises a percussion piston which is a reciprocating ob-
ject allowed to move towards an impact direction and a return direction.

The invention further relates to a method of dismounting an impact
device from a breaking device.

The field of the invention is defined more specifically in the pream-
bles of the independent claims.

In mines and at other work sites, drilling machines are used for drill-
Ing bore holes into rock surfaces and soil. A drilling tool may be connected to a
drilling machine. The drilling machine comprises a rotating device for rotating
the tool during drilling. The drilling machine also comprises a percussion de-
vice for generating impact puises to the tool. The drilling machine is used in
harsh conditions and thereby needs to be serviced periodically. At least bear-
Ings and seals wear during the use. In order to execute proper service proce-
dures, the impact device has to be dismounted. However, dismounting of the
present impact devices is found to be difficult and time consuming.

Brief description of the invention

An object of the invention is to provide a novel and improved impact
device. A further object is to provide a novel and improved method of dis-
mounting an impact device from a breaking device.

The impact device according to the invention is characterized in that
the percussion piston comprises at least one pull shoulder, which comprises
an outer diameter and further a first counter surface facing towards the return
direction; the inner surface of the bush is provided with at least one counter
section located between the pull shoulder and a rear end of the bush, and the
counter section comprises an inner diameter and further a second counter sur-
face facing towards the impact direction; the outer diameter of the pull shoulder
is greater than the inner diameter of the counter section; and the first counter
surface of the pull shoulder and the second counter surface of the counter sec-
tion are allowed to abut when the percussion piston is pulied in the return di-
rection.
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The method according to the invention is characterized by generat-
iINng an external force in the return direction of the impact device and directing
the external force to the percussion piston during the dismounting; and extract-
iIng the bush outside the frame by means of the percussion piston.

An idea of the disclosed solution is that the impact device, or per-
cussion device, comprises at least a percussion piston and a bush inside
which the percussion piston is arranged. The bush is supported to a frame of a
breaking machine, which may be a rock drilling machine or a breaking ham-
mer, for example. The bush may be extracted by means of the percussion pis-
ton. Then an external force is directed to the percussion piston in a return di-
rection of the impact device. The percussion piston directs the external force
effect to the bush without the need of directing any external forces directly to
the bush. Mutual dimensions of supporting surfaces between the frame and
the bush are dimensioned to allow the bush to be moved in the return direc-
tion. Furthermore mutual dimensions of inner surfaces of the bush and outer

- surfaces of the percussion piston are dimensioned so that the percussion pis-

ton cannot be pulled in the reverse direction completely out of an inner space
of the bush. In the disclosed solution the percussion piston also serves as an
extraction tool in addition to its primary purpose, namely generating impact
pulses to a breaking tool.

An advantage of the disclosed solution is that dismounting of the
impact device is fast and easy. The disclosed solution allows service opera-
tions to be carried out in operating conditions since only the rear cover of the
breaking device needs to be removed. Thereby dirt and other impurities do not
get inside the breaking device as easily as compared to solutions where the
whole structure of the breaking device needs to be dismounted when serviced.

According to an embodiment, the impact device comprises one or
more front bearings at the front end portion of the percussion piston for sup-
porting the percussion piston to the bush. In addition, the pull shoulder of the
percussion piston is located between the front bearing and the rear end of the
percussion piston.

According to an embodiment, the impact device comprises a bush
and an inner surface of the bush is provided with one or more counter sec-
tions. The counter section of the bush is located between a pull shoulder of a

percussion piston and a rear end of the bush. Further, the counter section has
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an inner diameter, which is dimensioned so that it is smaller than any other
iInner diameter of the bush.

According to an embodiment, the pull shoulder and the counter sec-
tion are allowed to form a closed pressure space between the percussion pis-
ton and the bush when the percussion piston is moved to an extreme opera-
tional position in the return direction. The formed closed pressure space serves
as end cushioning in the return direction during an operating cycle of the im-
pact device. Thanks to this embodiment, the pull shoulder is usable not only
when dismounting the impact device but also during the normal use and work
cycle of the impact device. The basic structure of the impact device may allow
the above discussed dismounting feature without any specific shoulders or
structural features.

- According to an embodiment, the pull shoulder is located at a front
most pressure chamber of the impact device.

According to an embodiment, the pull shoulder is provided with a
cushioning surface facing the impact direction. Then the pull shoulder may
serve also as end cushioning when the percussion piston is moved to its oper-
ational extreme position in the impact direction.

According to an embodiment, the impact device comprises at least
one control valve for controlling pressure medium affecting working pressure
surfaces of the percussion device. The control valve is a sleeve-like piece and
is located in an annular space between the percussion piston and the bush.

According to an embodiment, the outer surface of the bush is pro-
vided with two circular support surfaces locating at an axial distance from each

other, and both have outer diameters. Thus the front end of the bush is provid-
ed with a first support surface and the rear end is provided with a second sup-

port surface. The support surfaces have a limited axial length, whereby the first
support surface has a first axial length and the second support surface has a
second axial length. The outer surface of the bush is also provided with an in-
termediate section between the first support surface and the second support
surface. The intermediate section also has a limited axial length. The diameter
of the first support surface is smaller than the diameter of the second support
surface, and further the diameter of the intermediate section is smaller than the
diameter of the second support surface. In other words, the front end of the
bush has the smallest outer diameter, the intermediate section has the second
smallest outer diameter, and the rear end of the bush has the greatest outer
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diameter. This means that the outer surface of the bush tapers stepwise to-
wards the front end. An advantage of the shapes and dimensions of the outer
surface of the bush is that mounting of the bush is facilitated as the narrow
front end portion of the bush serves as a guide portion during installation.
Since the front end of the bush has the smallest diameter it is substantially
easler to push it into its correct position as compared to a bush having a uni-
form diameter throughout the whole length of the bush. The bush with the uni-
form outer diameter will stuck easily. This harmful effect may now be avoided.

According to an embodiment, the outer surface of the bush has
support surfaces at its end portions and an intermediate section between the
support surfaces. The support surfaces of the bush are supported to support
surfaces of a frame of the breaking device. Between the intermediate portion
and the frame of the breaking device i1s a clearance. In other words, the inter-
mediate portion is not supported to the frame of the breaking device. Thanks to
the intermediate section and the clearance, mounting of the bush and the
whole impact device is facilitated.

According to an embodiment, the outer surface of the intermediate
section of the bush has one or more axial flow passages or channels. The out-
er surface of the intermediate section may comprise one or more grooves.

According to an embodiment, the outer surface of the intermediate
section of the bush has a splined configuration, whereby it comprises several
axial splines and flow channels between adjacent splines.

According to an embodiment, the bush has a total axial length which
is at least double compared to the greatest axial length of either of the first

support surface and the second support surface. This embodiment further facil-
itates mounting of the bush and the whole impact device inside the frame of

the breaking device.

According to an embodiment, the disclosed impact device is applied
in a rock drilling machine. The rock drilling machine comprises a frame, an im-
pact device arranged inside the frame and a rotating device. The impact device
is arranged to generate impact pulses to a drilling tool connectable to the front
end of the drilling machine. The rotation device is arranged to turn the tool rela-
tive to its longitudinal axis during drilling.

According to an embodiment, the disclosed solution is applied In
top-hammer drilling.
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According to an embodiment, the disclosed solution is applied In a
down-the-hole percussion device. In the so called DTH —drilling the percussion
device Is located inside a bore hole. The percussion device and a rotating de-
vice are located at opposite ends of the drilling equipment. The down-the-hole
percussion device Is also known as a DTH —-hammer.

According to an embodiment, the disclosed solution is applied in a
breaking hammer by means of which rock material or any other hard material
may be broken without the use of rotating tool. The breaking device may be an
auxiliary device connectable to a boom of an excavator, for example. The
breaking hammer may also be called a hydraulic hammer. The breaking ham-
mer comprises a frame and an impact device arranged inside the frame. Since
the impact device may be removed and serviced in a fast and easy manner,
operational efficiency of the breaking device may be improved.

According to an embodiment, the frame of the rock drilling machine
or the breaking hammer comprises a rear end, which is provided with a rear
cover. The rear cover may be removed where after the bush inside the frame
may be extracted by means of the percussion piston.

According to an embodiment, the impact device Is dismounted as
one single piece, which comprises not only the bush and the percussion pis-
ton, but also the bearings and seals between the percussion piston and the
bush. The impact device comprising all the necessary components is thus a
kind of impact device package or cartridge that may be handled as one unity.
Thanks to this embodiment all components needing service may be removed
simultaneously and by means of one extracting movement. Then the worn or

damaged impact device package may be changed to a new complete impact
package faster, or alternatively the worn or damaged components of the re-

moved impact device package may be replaced.
According to an embodiment, the impact device is dismounted when

the frame of the breaking device is still fastened to a work machine. Thanks to
this embodiment a rock drilling machine may be serviced without removing it
from a feed beam. On the other hand a breaking hammer may be serviced
without removing it from a boom of an excavator or similar work machine.
When the servicing may be executed without removal of the breaking device,
substantial savings in service time may be achieved.

According to an embodiment, an axial force is generated to the bush
so that the bush is pressed towards the rear cover during the use of the impact
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device. This ensures that the bush is positioned accurately to a position de-
fined by the rear cover, which is rigidly fastened to a frame of the breaking de-
vice. The bush may comprise one or more working pressure surfaces directed
towards the rear cover and produce the mentioned axial force when pressure
of pressure medium affects the mentioned one or more working pressure sur-
faces. The bush is provided with greater pressure surface areas acting in the
return direction as compared to pressure surface areas acting in opposite im-
pact direction. Thanks to this embodiment the bush and pressure ducts of the
bush are positioned accurately to a designed position, whereby the impact de-
vice operates as designed.

According to an embodiment, a fitting tool or adapter is fastened to
the rear end of the percussion piston at least for the duration of dismounting
the impact device. The fitting tool may be utilized during assembling the impact
device, too.

According to an embodiment, the rear end portion of the percussion
piston is provided with at least one fastening point allowing a separate fitting
tool to be connected to the percussion piston. Thanks to the preformed fas-
tening point, connection of a fitting tool is facilitated. Further, the connection
between the fitting tool and the percussion piston is secure.

According to an embodiment, the rear end of the percussion piston
is provided with a fastening point allowing a separate fitting tool to be connect-
ed to the rear end of the percussion piston. A rearmost end surface of the per-
cussion piston may be provided with the fastening point. The rear end of the
percussion piston may comprise connecting threads or bayonet coupling

means, for example.
According to an embodiment, the percussion piston is provided with

at least one fastening point on a circumference surface of the rear end portion
of the percussion piston. The fastening point may be a notch, groove or other
suitable recess wherein a fitting tool may clamp. The fitting tool may comprise
one or more gripping jaws which may protrude into the one or more recesses
formed on the side surface of the percussion piston. The rear most end of the
percussion piston may be without any fastening point.

According to an embodiment, the impact device is mounted inside a
frame of a breaking device, such as a drilling machine or a breaking hammer,
as one single piece comprising at least a percussion piston and a bush. Thus,
this embodiment relates to a method of mounting the impact device. The
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method comprises removing a rear cover of the frame and inserting the impact
device by axial movement inside the frame. The breaking device may be
turned to a vertical position where the rear end of the frame is directed up-
wards. The mentioned turning may be executed by means of a boom of a work
machine. The rear end of the percussion piston is connected to a lifting device
and then the impact device is lifted above the rear end of the frame of the
breaking device. The percussion piston is positioned coaxially on the center
line of the frame and then the impact device is moved downwards towards the
space inside the frame by means of the lifting device. The bushing, the per-
cussion piston, bearings and seals all penetrate inside the frame. When the
mounting of the impact device is complete, the rear cover is mounted. In this
embodiment the percussion piston supports the bush vertically during the
mounting and prevents the bush from dropping downwards. In other words, the
bush is hanging from the percussion piston. In order to facilitate mounting, out-
er surface of the bush may be designed and dimensioned so that the front ena
of the bush has smaller outer dimensions than the rear end. Thus, the outer
surface of the bush may taper towards the front end. The bush may comprise
three successive sections having diameters that differ from each other, as is
already disclosed above In this application.

The above-disclosed embodiments may be combined to form suita-
ble solutions provided with necessary features disclosed.

Brief description of the figures

Some embodiments are described in more detall in the accompany-
Ing drawings, in which

Figure 1 is a side view showing a rock drilling machine arranged on
a feed beam,

Figure 2 is a side view showing a breaking hammer arranged to a
distal end of a boom of an excavator,

Figure 3 is a schematic sectional view showing a rear portion of a
breaking device comprising an impact device,

Figure 4 is a schematic sectional view showing an impact device of
Figure 3 and comprising a bush and a percussion piston arranged inside the
bush,

Figure 5 is a schematic sectional view showing a rear portion of an-
other breaking device,
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Figure 6 is a schematic detailed view of section C — C shown in Fig-
ure 5, '

Figure 7 is a schematic sectional view showing an impact device of
Figure 5 and comprising a bush and a percussion piston arranged inside the
bush,

Figures 8a and 8b are schematic views showing a mounting princi-
ple of an impact device,

Figure 9 is a simplified chart presenting features relating to dis-
mounting of an impact device,

Figure 10 is a simplified chart presenting features relating to mount-
Ing of an impact device,

Figure 11 is a schematic sectional view showing a rear portion of an
alternative breaking device comprising an impact device, and

Figure 12 is a schematic sectional view showing dismounting of the
impact device shown in Figure 11.

For the sake of clarity, the figures show some embodiments of the
disclosed solution in a simplified manner. In the figures, like reference numer-
als identify like elements.

Detailed description of some embodiments

Figure 1 shows a feasible rock drilling unit 1 which may be connect-
ed by means of a boom 2 to a movable carrier, which is not shown. The drilling
unit 1 may comprise a feed beam 3 and a rock drilling machine 4 supported on
it. The rock drilling machine 4 may be moved on the feed beam 3 by means of

a feed device 5. The rock drilling machine 4 comprises a shank 6 at a front end
of the rock drilling machine 4 for connecting a too! 7. The tool 7 may comprise

one or more drill rods 8 and a drill bit 9 located at a distal end of the tool 7. The
rock drilling machine 4 may further comprise a rotating device 10 for rotating
the shank 6 and the tool 7 connected to the shank 6. Inside a frame 11 of the
rock drilling machine 4 is an impact device 12 comprising a reciprocating per-
cussion piston for generating impact pulses to the tool 7. At a drilling site, one
or more drill holes are drilled with the drilling unit 1. The drill holes may be
drilled in a horizontal direction, as shown in Figure 1, or in a vertical direction.
The disclosed solution is known as top-hammer drilling. The features disclosed
in this application may be applied in such drilling machines.

In an alternative drilling solution, which is known as down-the-hole
or DTH —drilling, the impact device is located inside a bore hole. Then the im-
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pact device and a rotating device are located at opposite ends of the drilling
equipment. The features disclosed in this application may also be applied In
drilling machines of this type.

Figure 2 discloses an excavator 13 provided with a boom 2. At a
distal end of the boom 2 there is a breaking hammer 14, which comprises an
iImpact device 12 arranged inside a frame 11 of the breaking hammer 14. The
Impact device 12 may be in accordance with the solution disclosed in this ap-
plication. '

In Figures 1 and 2 two different breaking devices 15, namely a rock
drilling machine 4 and a breaking hammer 14, are shown. As already men-
tioned above, the impact device 14 of the breaking device 15 may be in ac-
cordance with the disclosed solution and include the features disclosed above.
The frame 11 of the breaking device 15 may also comprise the features dis-
closed in this application.

Figure 3 shows a rear portion of a breaking device 15 comprising an
impact device 12. The impact device 12 comprises a bush 16 which is a
sleeve-like piece. The bush 16 is an elongated object and has a total axial
length Ltot, an outer surface 17 and an inner surface 18. The bush 16 Is ar-
ranged inside an impact device space, which is located at the rearmost end of
a frame 20 of the breaking device 15. Inside the bush 16 is a percussion piston
21, which is supported to the bush 16 by means of a front bearing 22 and a
rear bearing 23. During operation the percussion piston 21 is moved forwards
in an impact direction A for striking a tool and is moved backwards in a return
direction B. Thus, the percussion piston 21 is reciprocating during a work cycle
of the impact device 12.

The impact device 12 is hydraulically operated whereby the percus-
sion piston 21 comprises one or more first working pressure surfaces 24 affect-
ing in the impact direction A and one or more second working pressure surfac-
es 25 affecting in the return direction B. The percussion piston 21 is moved
back and forth by changing hydraulic pressure acting on the working pressure
surfaces. In the solution disclosed in Figure 3 pressure affecting the first work-
ing pressure surfaces 24 is controlled by means of a control valve 26. Hydrau-
lic pressure affecting the second working pressure surfaces 25 is not varied by
the control valve 26.

However, the impact device may also be constructed so that pres-
sure affecting in a front pressure chamber 27 is varied as well as pressure in a



10

15

20

25

30

35

CA 02869157 2014-10-31

10

rear pressure chamber 51 for implementing the work cycle of percussion pis-
ton.

Hydraulic pressure medium is fed from a hydraulic system to a feed
duct or port 29 and the pressure medium is discharged from the impact device
through a discharge duct or port 30. The control valve 26 may be a sleeve-like
piece arranged around the rear end portion of the piston 21. The control valve
26 may slide in the impact direction A and return direction B in an annular
valve space arranged between the inner surface of the bush 16 and the per-
cussion piston 21. The control valve 26 may be pressure controlied whereby it
IS provided with pressure surfaces, and pressure medium is directed to the
these pressure surfaces for moving the sliding valve between front and rear
positions according to the working cycle. The bush 16 comprises radial open-
ings at the control valve space for directing pressure medium flows controlled
by the control valve 26. The bush 16 may further comprise one or more axial
control pressure ducts 31 for directing pressure medium to control pressure
surfaces of the control valve 26. The control of the working cycle of the impact
device 12 is known to skilled persons and is therefore not described in more
detail in the present application.

The impact device 12 is construed so that the bush 16 may be ex-
tracted from the impact space inside the frame 20 by means of the percussion
piston 21. Therefore the rear end of the frame 20 is provided with a rear cover
32, or a corresponding rear element, which closes the rear end of the frame
20. When the rear cover 32 is removed, the impact device 12 can be pulled out
by directing an axial dismounting force FB to the rear end portion of the per-

cussion piston 21. The dismounting force FB is external to the impact device,
which in practice means that the percussion piston 21 is pulled by means of a

lifting device or a corresponding actuator or auxiliary device.
In order to transmit the dismounting force FB from the percussion

piston 21 to the bush 16, the percussion piston 21 is provided with a pull
shoulder 33. The pull shoulder 33 is located somewhere behind the front bear-
ing 22. In the solution disclosed in Figure 3 the pull shoulder 33 is in the front
pressure chamber 37. Alternatively, the pull shoulder 33 may be located in a
middle section or even in a rear end section of the percussion piston 21, de-
pending on the location of the control valve 26 and the basic structure of the
impact device 12. In order words, the pull shoulder may be located between
the front bearing 22 and the rear end of the percussion piston 21. The pull
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shoulder 33 comprises an axial first counter surface 34 facing the return direc-
tion B. The inner surface 18 of the bush 16 is provided with a counter section
35 comprising a second counter surface 36 facing the impact direction A.
When the percussion piston 21 is pulled in the return direction B, the percus-
sion piston 21 moves relative to the bush 16 and the first counter surface 34
becomes into contact with the second counter surface 36 of the bush 16. Then,
the force effect of the dismounting force FB is transmitted from the percussion
piston 21 to the bush 16 causing the percussion piston 21 and the bush 16 to
move together axially in the return direction B. The outer dimension of the pull
shoulder 33 is greater than the inner dimension of the counter section 35,
whereby the percussion piston 21 may not be pulled completely out of the
bush 16 in the return direction B. The pull shouider 33 may form a closed
space 38 when the percussion piston 21 moves close to a forward extreme
position.

The bush 16 may be supported to the frame 20 by means of support
surfaces 39 and 40 on the outer surface 17 of the bush 16. A first support sur-
face 39 is at the front end portion of the bush 16 and a second support surface
40 is at the rear end portion of the bush 16. The first support surface 39 has a
first axial length L1 and a first diameter D1. The second support surface 40 has
a second axial length L2 and a second diameter D2. The first length L1 and
the second length L2 may be equal or the lengths may differ from each other.
The first diameter D1 is smaller than the second diameter D2, whereby the
bush 16 has a narrow front end and a wide rear end. Between the first support

surface 39 and the second support surface 40 may be an intermediate section

41, which has a third axial length L3 and third outer diameter D3. The frame 20
comprises an impact device space wherein the bush 16 is arranged. The frame

20 comprises in the impact device space surfaces that are dimensioned to cor-
respond with the diameters D1 and D2 of the bush 16 so that the bush 16 is
supported firmly in place when being mounted inside the impact device space.
However, the third diameter D3 may be dimensioned so that between the
frame 20 and the outer surface of the intermediate section 41 remains a clear-
ance 42. The clearance 42 facilitates mounting and dismounting of the impact
device 12.

Figure 3 further shows that at the front end of the bush 16 may be a
front bearing module 43 comprising a supporting body and the front bearing
22. Correspondingly, the rear end of the bush 16 may comprise a rear bearing
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module 44 comprising a supporting body and the rear bearing 23. The bearing
modules 43 and 44 may also comprise one or more seals. The bearing mod-
ules 43 and 44 may be extracted simultaneously with the percussion piston 21
and the bush 16. Alternatively, the front bearing module 43 may be construed
and supported in such a way that it is not extracted together with the other
components of the impact device 12. In this alternative embodiment the front
bearing module 43 is dismounted in a separate step.

In an additional alternative embodiment the pull shoulder 33 may be
located elsewhere as compared to the embodiment shown in Figure 3. Thus, a
shoulder 45 may serve as a pull shoulder and the working pressure surface 24
may then serve as a first counter surface. When the percussion piston is pulled
In the return direction during the dismounting procedure, then the surface 24
abuts a surface 46 of the bush 16. In this embodiment the first counter surface
of the pull shoulder serves during the normat operating cycle of the impact de-
vice 12 as a dampening component, since the shoulder 45 forms a closed
dampening space when the percussion piston 21 moves to an extreme rear
position.

Figure 3 also shows that the bush 16 comprises pressure surfaces
47 and 48, which are connected to the feed duct 29 either directly or by means
of one or more axial pressure channels 49. The pressure surfaces 47 and 48
produce an axial force in the return direction B when the impact device 12 is
pressurized. The pressure surface 47 exists because of a difference in diame-
ters D1 and D3, and correspondingly the pressure surface 48 exists because
the diameter D2 is greater than the diameter D3. Thanks to the pressure sur-

faces and the generated force, the bush 16 is pushed continuously towards the
rear cover 32 during the operation. Thus, the bush is always positioned in an

accurate position and the impact device operates as designed.
Let it be mentioned that in this application the terms front and front

direction mean impact direction A, and the terms rear and rear direction mean
return direction B.

Figure 4 shows that the rear end of the percussion piston 21 may
comprise a fastening point 50 allowing a fitting tool to be connected to the rear
end of the piston 21. The fastening point 50 may comprise an axial blind open-
ing with inner threads, for example. Alternatively, the rear end portion of the
percussion piston 21 may comprise one or more fastening points 50" on cir-
cumferential side surfaces. The fastening point 50" may be a recess such as a
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notch or groove, which allows sideward gripping by means of a fitting tool. The
fitting tool may comprise clamping jaws, for example. In Figure 4 some of the
seals S are marked with reference markings. As can be noted in Figure 4, the
Impact device 12 may have a modular or cartridge structure that comprises all
the necessary components in one uniform package. The impact device 12 may
be pre-assembled by mounting the rear bearing module 44 to the rear end of
the bush 16. Thereafter the rear end of percussion piston 21 may be inserted
in the front end of the bush 16 and may be pushed in the rearward direction
until the pull shoulder 33 abuts the second counter surface 36. After this, the
front bearing module 43 may be mounted to the front end of the bush 16. The
bearing modules 43 and 44 are provided with the needed bearings 22, 23 and
seals S.

Figures 5 to 7 show another embodiment, which has only few differ-
ences compared to the solution disclosed in Figures 3 and 4. As can be noted,
in Figure 5 the frame 20 does not comprise the axial pressure channel 49 for
conveying pressure medium from the feed port 29 to a rear pressure chamber
51 via the control valve 26. Instead, the intermediate section 41 of the bush 16
is provided with one or more pressure channels 52 allowing pressure medium
to flow from the feed port 29 to a space 53 and further under control of the con-
trol valve 26 to the rear pressure space 51. As already discussed above, be-
tween the outer surface of the intermediate section 41 and the inner surface of
the bush 16 there may be a clearance needed to facilitate the mounting and
dismounting of the impact device 12. In addition to the clearance, the outer
surface of the intermediate section 41 may comprise one or more grooves 54

or corresponding flow passages. As shown in Figure 6 the outer surface of the
intermediate section 41 may have splined configuration and may then have

several axial grooves 54 between radial splines 99.

Figures 8a and 8b show in a simplified manner a mounting principle
of the impact device 12 to the frame 20 of the braking device 15. The outer
dimensions of the bush 16 as well as the inner dimensions of supporting sur-
faces 56a - 56¢ are exaggerated for ease of understanding. The bush 16 ta-
pers towards the front end, which facilitates mounting. The tapered first sup-
port surface 39 passes easily through the supporting surfaces 56b and 56c¢ of
the frame 20 having greater dimensions.

The mounting may be executed in a vertical position whereby the
rear end of the frame is pointing upwards. The rear cover is removed and an
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Impact device space 57 is open to receive the impact device 12. In Figure 8a
the impact device 12 is lifted by means of a lifting device above the frame 20
and iIs positioned to a center line 58 of the impact device space 57. The bush
16 is supported by the pull shoulder 33 of the percussion piston 21. A fitting
tool 59 is attached to the rear end of the percussion piston 21 enabling the lift-
iIng and handling of the impact device by means of the lifting device.

In Figure 8b the impact device 12 is lowered and the impact device
12 has penetrated into the impact device space 57.

Figure 9 shows a simplified chart wherein some steps and features
relating to dismounting of an impact device are shown. These issues are dis-
closed already above in this application.

Figure 10 shows a simplified chart, wherein some steps and fea-
tures relating to mounting of an impact device are shown. These issues are
disclosed already above in this application,

Figure 11 shows an alternative impact device 12 and bush 16. The
above disclosed principles and features apply also in the solution of Figure 11.
However, In the disclosed impact device 12 the percussion piston 21 may be
bearing mounted to the bush 16 without any special rear bearing element. Al-
ternatively, an inner surface 18 of the bush 16 may be provided with an inte-
grated bearing portion 60. Another difference is that the control valve 26 may
be arranged outside the bush 16. The rear end of the percussion piston 21
comprises a shoulder, which may serve as a pull shoulder 33. When the per-
cussion piston 21 is pulled in the return direction B by means of an external
dismounting force, a first counter surface 34 of the pull shoulder 33 becomes
into contact with a second counter surface 36 of the bush 16. Thus, also in this
embodiment the bush 16 may be removed by means of the percussion piston
21. The dismounting of the impact device 12 is shown in Figure 12.

The drawings and the related description are only intended to illus-
trate the idea of the invention. In its details, the invention may vary within the
scope of the claims.
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Claims

1. An impact device comprising:

a percussion piston, which is an elongated object and provided with at least one first
working pressure surface for moving the percussion piston in an impact direction (A) by means of
pressure medium, and at least one second working pressure surface for moving the percussion piston
in a return direction (B), and the percussion piston comprising a front end facing towards the impact

direction and a rear end facing towards the return direction;

the rear end portion of the percussion piston is provided with at least one fastening point,
whereby a fitting tool is connectable to the percussion piston:;

a bush, which is an elongated object and provided with an outer surface and an inner
surface:

and wherein the percussion piston is located inside the bush:;

at least one bearing for supporting the percussion piston to the bush; and

pressure medium ducts for connecting the working pressure surfaces of the percussion
piston to a pressure medium system;

characterized in that
the percussion piston comprises at least one pull shoulder, which comprises an outer
diameter and further a first counter surface facing towards the return direction (B);

the inner surface of the bush is provided with at least one counter section located between
the pull shoulder and a rear end of the bush, and the counter section comprises an inner diameter and
further a second counter surface facing towards the impact direction (A);

the outer diameter of the pull shoulder is greater than the inner diameter of the counter
section; and

the first counter surface of the pull shoulder and the second counter surface of the counter
section are allowed to abut when the percussion piston is pulled in the return direction (B).

2. The impact device as claimed in claim 1, characterized in that

the iImpact device comprises at least one front bearing at the front end portion of the
percussion piston for supporting the percussion piston to the bush; and

the pull shoulder is located between the front bearing and the rear end of the percussion
piston.

3. The impact device as claimed in claim 1 or 2, characterized in that

the inner surface of the bush comprises several sections with different diameters, the inner
diameter of the counter section is the smallest diameter in the inner surface of the bush.
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4. The impact device as claimed in any one of claims 1 to 3, characterized in that

the pull shoulder and the counter section are allowed to form a closed pressure space between
the percussion piston and the bush when the percussion piston is moved to an extreme position in the
return direction (B); and

the closed pressure space is serving as an end cushion in the return direction (B) during an
operating cycle of the impact device.

5. The impact device as claimed in any one of claims 1 to 4, characterized in that the impact
device comprises at least one control valve for controlling pressure medium affecting working

pressure surfaces of the percussion piston; and

the control valve is a sleeve-like piece and is located in an annular space between the
percussion piston and the bush.

6. The impact device as claimed in any one of claims 1 to 5, characterized in that

the outer surface of the bush is provided with two circular support surfaces locating at an axial
distance from each other, and both have outer diameters (D1, D2);

the front end of the bush is provided with a first support surface and the rear end is provided

with a second support surface;

the first support surface has a first axial length (L1) and the second support surface has a
second axial length (L2);

the outer surface of the bush is provided with an intermediate section between the first support

surface (39) and the second support surface;

the diameter (D1) of the first support surface is smaller than the diameter (D2) of the second

support surface; and

a diameter (D3) of the intermediate section is smaller than the diameter (D2) of the second

support surface.

7. The impact device as claimed in claim 6, characterized in that
the bush has an axial length (Ltot) which is at least double compared to the greatest axial

length (L1, L2) of either of the first support surface and the second support surface.
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8. A rock drilling machine comprising:
a frame;

an impact device inside the frame; and
a rotating device;

characterized in that

the impact device is in accordance with any one of claims 1 to 7.

9. The rock drilling machine as claimed in claim 8, characterized in that
the frame comprises a rear end, which is provided with a rear cover, and
the bush inside the frame is allowed to be extracted by means of the percussion piston in the

return direction (B) when the rear cover Is removed.

10. A breaking hammer comprising:
a frame; and

an impact device inside the frame;
characterized in that

the iImpact device is in accordance with any one of claims 1 to 7.

11. The breaking hammer as claimed in claim 10, characterized in that
the frame comprises a rear end, which is provided with a rear cover; and
the bush inside the frame is allowed to be extracted by means of the percussion piston in the

return direction (B) when the rear cover Is removed.

12. A method of dismounting an impact device from a breaking device,

wherein the breaking device comprises at least a frame, an impact device arranged inside the
frame and a rear cover at a rear end of the frame, and wherein the impact device comprises at least a
bush and a percussion piston inside the bush;

the method comprising:.

removing the rear cover; and

dismounting the impact device from inside the frame in a return direction (B) of the impact
device;

characterized by

generating an external axial dismounting force (FB) in the return direction (B) of the impact
device and directing the external dismounting force (FB) to the percussion piston during the

dismounting;
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connecting a separate fitting tool to the rear end portion of the percussion piston;

transmitting the dismounting force (FB) via the fitting tool to the percussion piston;

transmitting the dismounting force (FB) by means of at least one pull shoulder in the
percussion piston to at least one counter surface inside the bush; and

extracting the bush outside the frame by means of the percussion piston.

13. The method according to claim 12, characterized by
dismounting the impact device as one single object comprising the bush, the percussion

piston, and bearings and seals between the percussion piston and the bush.

14. The method according to claim 12 or 13, characterized by
dismounting the impact device while the frame of the breaking device is fastened to a work
machine.
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FIG. 8b

FIG. 8a
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Dismounting impact device of breaking device

Without removing breaking device from work machine

Rock drilling machine on feed beam Optional
features
Breaking hammer connected to excavator boom

Positioning breaking device vertically, rear end pointing upwards
Removing rear cover of frame of breaking device

Connecting fitti;g tool to rear end of percussion piston

Directing external axial force via fitting tool to percussion piston

Pulling percussion piston towards return direction of impact device

Percussion Biston has pull shoulder which abuts counter surface of bush

Percussion piston and bush move together towards return direction

One or more bearings of percussion piston extracted simuitaneously

One or more seals extracted simultaneously

Removing fitting tool

Servicing impact device

Replacing worn components, seals and bearings

Updating impact device by replacing components

FIG. 9
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Mounting impact device inside breaking device

Allowing breaking device being connected to work machine during mounting

Rock drilling machine on feed beam |
Alternative
Breaking hammer connected to excavator boom applications

Positioning breaking device vertically, rear end pointing upwards

Removing rear cover of frame of breaking device

Pushing rear end of percussion piston through bush, percussion piston inside bush

Connecting fitting tool to rear end of percussion piston

Lifting percussion piston above rear end of breaking device by means of lifting device

Supporting bush by means of pull shoulder of percussion piston above rear end of breaking device

Aligning percussion piston and bush to center line of impact space inside frame of breaking device

Inserting percussion piston and bush inside impact space by lowering them as one unity downwards

Mounting rear cover to rear end of frame of breaking device and closing impact space

FIG. 10
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