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(57) Abstract: The invention relates to a percussion device comprising two percussion pistons alternately making a percussion
motion and a control valve for controlling the percussion pistons. The control valve (7) comprises a slide (8) affected by a force so
that the slide is generally in a first position, but moves at the end of the percussion motion of the first percussion piston from the

position at the end of the percussion motion of the second



wO 03/039814 A1 NN 000 .0 0O

Declarations under Rule 4.17: European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE,

— as to applicant’s entitlement to apply for and be granted ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, SK, TR),
a patent (Rule 4.17(ii)) for the following designations AE, OAPI patent (BF, BJ, CE, CG, CI, CM, G4, GN, GQ, GW,
AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, BY, BZ, CA, ML, MR, NE, SN, TD, TG)

CH, CN, CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, ES,
FI, GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE,
KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA, MD, Published:
MG, MK, MN, MW, MX, MZ, NO, NZ, OM, PH, PL, PT,
RO, RU, SC, SD, SE, SG, SI, SK, SL, TJ, TM, TN, TR, TT,
17, UA, UG, UZ, VC, VN, YU, ZA, ZM, ZW, ARIPO patent
(GH, GM, KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),

—  of inventorship (Rule 4.17(iv)) for US only

—  with international search report

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazette.



WO 03/039814 PCT/F102/00868

1

PERCUSSION DEVICE WITH A CONTROL VALVE FOR TWO ALTERNATELY STRIKING PISTONS
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BACKGROUND OF THE INVENTION

[0001] The invention relates to a two-piston percussion device com-
prising two percussion pistons alternately making a percussion motion in order
to deliver an impact on a tool and a control valve for controlling the movement
of the percussion pistons, where both percussion pistons are provided with a
first pressure space and both percussion pistons comprise a first pressure sur-
face facing the tool and communicating with said first pressure space, both
percussion pistons comprise at the back end thereof a second pressure space
and both percussion pistons comprise a second pressure surface directed
backwards and with a surface area larger than that of the first pressure surface
communicating with the second pressure space, whereby the pressure of the
pressure fluid is constantly high in the first pressure space during the operation
of the percussion device, and whereby the second pressure space of both per-
cussion pistons is connected to the high pressure of the pressure fluid and cor-
fespondingly to the low pressure of the pressure fluid in order to alternately
obtain a percussion motion and correspondingly a return motion, and control
means for controlling the control valve with the percussion motion of both per-
cussion pistons.

[0002] Percussion devices comprising several percussion pistons
are known to be used in rock drilling apparatuses. Such apparatuses are
known for instance from Japanese patent application No. 4-156914 and 4-
186221. Furthermore, Rumanian patent 112705 discloses a percussion device
including two pistons alternately delivering a percussion motion on a tool and a
control valve that changes position while the pistons move at a particular stage
of the movement of the pistons in such a manner that the pistons move in op-
posite directions in turns. In this solution, the valve is controlled so that a
closed space is provided on opposite sides of the pistons in relation to one an-
other, from where compressed air is able to flow only to one side of the valve
and causing the position of the valve to change. However, such a solution is
difficult to apply to hydraulic percussion devices, in which the rate of flow used
and required for controlling the valve is very small and such a structure would
therefore cause unnecessary efficiency losses. Removing large amounts of
liquid flow also causes difficulties, as the hydraulic fluid is not compressed like
air.
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BRIEF DESCRIPTION OF THE INVENTION

[0003] It is an object of the present invention to provide such a hy-
draulic percussion device, in which the percussion motion is simply and easily
controlled with losses that are as small as possible. The percussion device
according to the invention is characterized in that the control valve comprises a
slide affected by a force in the direction of motion thereof so that the slide is
generally in the first position thereof, where the control valve has connected
the high pressure of the pressure fluid to act on a channel leading to the sec-
ond pressure space of the first percussion piston and correspondingly the sec-
ond pressure space of the second percussion piston in connection with a dis-
charge channel of the pressure fluid, that control means are connected to act
on the slide of the control valve at the end of the percussion motion of the first
percussion piston so that the slide moves from a first position to a second posi-
tion, whereby the control valve connects the second pressure space of the first
percussion piston in connection with the discharge channel of the pressure
fluid and correspondingly the high pressure of the pressure fluid to act on the
channel leading to the second pressure space of the second percussion pis-
ton, and in that the control means are connected at the end of the percussion
motion of the second percussion piston to act on the slide of the control valve
so that the slide again moves from the second position to the first position.

[0004] An essential idea of the invention is that a force is placed
upon the control valve that tends to keep the control valve in a particular posi-
tion, and while the control valve is in this particular position the pressure of a
pressure medium acts on the first percussion piston so that the first percussion
piston performs a percussion motion and correspondingly the pressure of the
pressure medium acts on the second percussion piston so that said percussion
piston performs a return motion. Another essential idea of the invention is that
the movement of the percussion pistons in the percussion direction controls
the operation of the control valve so that when the percussion piston in per-
cussion motion arrives at a predetermined position at the end of the percussion
motion thereof, it controls the control valve in such a manner that the control
valve changes the position thereof and engages said percussion piston to the
return motion and simultaneously allows the percussion motion of the second
percussion piston being at the end of its return motion. Furthermore, an essen-
tial idea of a preferred embodiment of the invention is that when the first per-
cussion piston arrives at the end of the percussion motion thereof to a prede-
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termined position, it opens a pressure medium channel for a pressure surface
in the control valve, on which the affecting pressure of the pressure medium
provides a force that is opposite in relation to said force and greater than said
force so that the control valve moves to the second position, where the pres-
sures of the pressure medium controlled by the control valve act upon the first
and second percussion piston so that the direction of motion thereof change to
the opposite. A further essential idea of a preferred embodiment of the inven-
tion is that at the end of the percussion motion of the second percussion piston
at a predetermined position, the percussion piston controls such a pressure of
the pressure medium on said pressure surface of the control valve, preferably
with what is known as the tank pressure, the force thereof provided on said
pressure surface being smaller than the force tending to move the control
valve to the first position, in which case the control valve again changes posi-
tion and once again controls the movements of the percussion pistons to op-
posite directions. Still a further essential idea of a preferred embodiment of the
invention is that the opposite end of both percussion pistons regarding the tool
comprises an extension and a shoulder therein and that a high-pressure pres-
sure fluid channel is connected to the path of the shoulder so that at the end of
the return motion of the percussion piston the shoulder moves away from the
channel allowing a high-pressure pressure fluid to act on the percussion piston
in question in order to start the percussion motion, and as the percussion mo-
tion of the percussion piston has started the shoulder once again closes said
connection and the percussion motion of the percussion piston continues by
the effect of the high-pressure pressure fluid arriving from the control valve.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005] In the following, the invention will be explained in greater de-
tail by means of the accompanying drawings, in which

Figures 1 to 4 schematically show the operation of an embodiment
of a percussion device according to the invention,

Figure 5 schematically shows another embodiment of the percus-
sion device according to the invention,

Figure 6 schematically shows a third embodiment of the percussion
device according to the invention, and

Figure 7 schematically shows a fourth embodiment of the percus-
sion device according to the invention.
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DETAILED DESCRIPTION OF THE INVENTION

[0006] Figure 1 shows a percussion device provided with two per-
cussion pistons, for the sake of clarity as two separate percussion mecha-
nisms, whose percussion pistons axially strike different parts. The Figures
show a first percussion piston 1 that moves in a first part 2 of the frame. In
front of the percussion piston there is provided a first tool 3, which may be a
shank known per se or an actual tool. Furthermore, the Figure shows a second
percussion piston 4, which moves in a second part 5 of the frame and in front
thereof, on the left of the Figure, is a second tool 6, which may also be a shank
known per se or an actual tool. The parts 2 and 5 of the frame will from here on
be referred to as the frame, since the parts 2 and 5 of the frame may be sepa-
rate frames that are not fixedly connected to one another or they may form a
part of the same fixed frame. Furthermore, the Figure shows a control valve 7
formed by a valve slide 8 that moves in a valve frame 9. The valve frame 9
may either be a fully separate frame that is not fixedly connected to the frame
of the percussion device or it may form a fixed part in the frame of the percus-
sion device.

[0007] The first percussion piston comprises on the front side in the
percussion direction thereof, i.e. on the left in the Figure, a shoulder 1a com-
prising a first pressure surface 1b on the side of the tool. This pressure surface
is connected to a first pressure space 10 of the first percussion piston, where a
constant high pressure of the pressure medium prevails, and which is sche-
matically shown from a hydraulic pump 11 along a channel 12. The first per-
cussion piston 1 also comprises a second shoulder 1c, which correspondingly
comprises a second pressure surface 1d facing the back end of the percussion
piston, i.e. on the right in the Figure. The second pressure surface 1d commu-
nicates in turn with a second pressure space 13 of the first percussion piston,
which in turn is connected through a channel 14 to the control valve 7 for most
of the percussion motion, although the second shoulder 1c of the percussion
piston 1 closes the connection at the end of the movement of the percussion
piston. The first percussion piston further comprises an extension 1e and a
third shoulder 1f at the end thereof extending backwards from said percussion
piston, i.e. on the right in the Figure. A constant high-pressure pressure me-
dium, the flow of which the third shoulder controls while the first percussion
piston moves back and forth, is supplied from the pump 11 to the third shoul-
der 1f. A part that is smaller in diameter than the shoulders is placed between
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the first and the second shoulder and a third pressure space 15 is provided at
said part, where the pressure fluid may flow between the first percussion piston
and the frame from this space to the control valve 7. This pressure space com-
municates through a first control channel 16 with the control valve 7. The
second percussion piston comprises corresponding parts, i.e. the first shoulder
4a thereof, and the first pressure surface 4b thereof, the second shoulder 4c
thereof, the second pressure surface 4d thereof, the extension 4e thereof and
the third shoulder 4f thereof. Correspondingly the second percussion piston 4
is surrounded at the front end thereof with a first pressure space 17 thereof, to
which the first pressure surface 4b thereof is connected and to which the pump
11 continuously supplies high-pressure pressure fluid through the channel 12.
Correspondingly the back end of the second percussion piston, i.e. on the right
in the Figure, comprises its second pressure space 18, which communicates
through a channel 19 with the control valve 7 for the most part of the percus-
sion motion of the second percussion piston 4, although the second shoulder
4c of the second percussion piston closes the connection at the end of the re-
turn motion of the second percussion piston. Furthermore, a third pressure
space 20 thereof is provided between the first and second shoulder that is
connected through the second control channel 21 to the control valve 7 and
also therefrom towards the back end of the percussion piston, i.e. to the right in
the Figure, connected at a distance through a channel 22 to what is known as
the tank pressure, or a low pressure, or a pressure medium tank or to a dis-
charge channel leading thereto.

[0008] The Figures show the third pressure spaces 15 and 20 sur-
rounding both percussion pistons. Instead of these, the percussion pistons
may comprise a separate groove in order to obtain the control. Instead of only
one groove, the number of grooves may be larger either in the longitudinal di-
rection of the percussion piston or around the periphery thereof. Also in con-
nection with the first percussion piston, instead of connecting by means of the
first groove in the first percussion piston the control channel 16 leading to the
control valve 7 to the first pressure space 10 of the first percussion piston, a
separate high-pressure channel can be used, to which the groove connects
the first control channel in the same way as the second control channel 21 is
correspondingly connected to the separate discharge channel 22 of the pres-
sure fluid in the second percussion piston. Instead of forming the grooves of
the percussion pistons between the first and second pressure space, the
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grooves for controlling the control valve can also be formed in another appro-
priate place in the percussion piston, for example on the third shoulder etc.
provided as the extension of the percussion pistons.

[0009] The control valve 7 comprises a valve slide 8, which is con-
stantly affected by a force F pushing the slide to the left in the Figure. This is
by way of example achieved in such a manner that a pressure equal in size
acts on both ends of the slide, for instance the high pressure of the pressure
fluid supplied from the pump 11 in the Figure. Since the edge surfaces of the
slide 8 vary in size, a force acts thereupon as a whole that is the product of the
difference and the pressure between the edge surface areas. Such a force F
could be achieved only, for instance, with a pressure of the pressure medium
affecting the right end in the Figure, a spring or in some other known manner,
for example electrically or magnetically, as long as the end result is a force that
pushes the slide 8 in the Figure to the left. The slide 8 also comprises control
channels 8a and 8b, which alternately allow the pressure fluid to flow through
the slide 8 when the slide 8 is in a particular position. The control channels 8a
and 8b may for instance be channels leading through the slide 8 or grooves
surrounding it in a manner known per se. Furthermore the control valve 7
comprises control spaces 23, 24 and 25. The slide controls the second pres-
sure space 13 of the first percussion piston through the pressure space 23 to
alternately communicate with the high-pressure pressure fluid or the pressure
medium tank, i.e. with what is known as the tank pressure, and correspond-
ingly the second pressure space 18 surrounding the second percussion piston
through the control space 24 alternately to communicate with the high-
pressure pressure medium or the tank pressure. A third control space 25 in
turn functions as a controller of the movement of the slide 8 affected by the
percussion pistons 1 and 4, whereby, as the high-pressure pressure medium
acts on the control space 25, the slide 8 moves to the right in the Figure and
correspondingly when a low pressure acts thereupon, whereby the force tend-
ing to move the slide to the right is smaller than the force F pushing the slide to
the left, the slide 8 moves into the position shown in the Figure. This is due to
the fact that the slide of the valve comprises a pressure surface 26, to which
the pressure achieved by the affecting pressure fluid provides a force, which
moves the slide 8 to the right in the Figure against the force F. Thus, the
movement of the slide can be controlled either by letting the high pressure of
the pressure fluid affect the control space or by connecting it to the low pres-



10

15

20

25

30

35

WO 03/039814 PCT/F102/00868

7

sure, for instance to the discharge channel of the pressure fluid. The slide of
the valve 8 may be a closed slide or it may be a sleeve-like or any other type of
slide known per se. |

[0010] Figure 1 shows a situation, where the first percussion piston
1 is starting a percussion motion and the second percussion piston has just
delivered a stroke, i.e. is still at the percussion point. In such a situation, a high
pressure of the pressure fluid acting through the channel opened by a third
shoulder 1f affects a second pressure surface 1g of the first percussion piston.
As the same pressure acts upon the pressure surfaces 1b and 1d, the surface
area difference of the pressure surfaces causes the fact that the first percus-
sion piston 1 starts the percussion motion. At the same time, as the second
pressure space 18 at the back end of the second percussion piston is con-
nected through the channel 19 to the second control space 24 of the control
valve 7 and also to the low pressure through the control channel 8b therein,
the second percussion piston correspondingly starts by the effect of the con-
tinuous high pressure at the front end thereof to move backwards from the per-
cussion point, i.e. to the right in the Figure. As the first percussion piston
moves a distance in the percussion direction, the third shoulder 1f thereof
closes the connection of the high-pressure pressure fluid channel to the sec-
ond pressure surface 1d, but correspondingly the second shoulder 1c opens a
connection between the channel 14 starting from the valve 7 and the second
pressure space, in which case the pressure fluid supplied from the pump 11 is
able to flow through the control space 23 to the second pressure space 13 of
the first percussion piston 1 affecting the second pressure surface 1d. Conse-
quently, the first percussion piston 1 continues the percussion motion thereof.

[0011] Figure 2 shows a situation, in which the first percussion pis-
ton has proceeded close to the percussion point and correspondingly the sec-
ond percussion piston has moved backwards so that the second shoulder 4a in
the second percussion piston has closed the connection from the third control
space 25 of the control valve to the low pressure. When the first shoulder 1a in
the first percussion piston 1 moves further to the left in the Figure, i.e. to the
percussion direction, a connection opens from the first pressure space 10 to
the third control space 25 of the control valve through the third pressure space
15, in which case the high-pressure pressure acts on the pressure surface 26
of the slide of the control valve and consequently the slide 8 starts to move to
the right in the Figure. From this moment, the first percussion piston still con-
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tinues the percussion motion thereof, since the high-pressure pressure fluid
still affects the second pressure surface 1d.

[0012] Figure 3 illustrates a situation, in which the first percussion
piston has struck the tool 3, thus being at what is known as the percussion
point. The second percussion piston has correspondingly stopped, since the
third shoulder 4f on the extension thereof has opened a connection from the
high-pressure pressure fluid to the second pressure space 18 thereof. When
the slide 8 of the valve has moved to the right as shown in the Figure, a
connection has opened from the second pressure space 13 at the end of the
first percussion piston through the control channel 8a to the low pressure, or
tank pressure, whereby the pressure in the high-pressure pressure fluid at the
front end of the first percussion piston results in that the first percussion piston
starts to return backwards, i.e. to the right in the Figure. The second
percussion piston simultaneously starts a percussion motion forwards, i.e. to
the left in the Figure, since the force provided by the pressure of the pressure
fluid affecting the pressure surfaces 4b and 4d therein pushes the second
percussion piston in that direction because of the difference between the
surface-areas of the pressure surfaces.

[0013] Figure 4 shows in turn a situation in which the first percus-
sion piston has moved almost to the back position thereof. In such a situation
the shoulder 1c opens a connection through the channel 14 from the second
pressure space 13 to the high-pressure pressure fluid, which thus stops the
percussion piston and starts a new percussion motion. The second shoulder
1c in the first percussion piston 1 also closes in this situation the connection
from the second pressure space 13 to the control valve 7. Likewise, the con-
nection of the third pressure space 15 between the first and the second shoul-
der 1a and 1c is closed to the first pressure space. While the second percus-
sion piston has moved to a point indicated in the Figure, a third shoulder at the
back end thereof has previously closed the direct connection to the high-
pressure pressure fluid and the second pressure space 18 thereof obtains
high-pressure pressure fluid from the control valve 7 through the control space
24 and the channel 19 so that the second percussion piston 4 continues the
percussion motion thereof. At such a moment, a connection is opened from the
pressure space 20 between the first and second shoulders to the third control
space 25 of the control valve, from where the high-pressure pressure acting
thereon is discharged through the third pressure space 20, and the slide 8 of
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the control valve 7 starts to move to the left. As a result, the process ends
again in the situation shown in Figure 1, from where a new percussion session
starts.

[0014] Figure 5 schematically shows another embodiment of the
percussion device according to the invention. In this embodiment the pistons 1
and 4 are placed co-axially within one another in relation to each other so that
both alternately strike the same tool or shank. The first percussion piston is a
percussion piston of standard type and is placed co-axially regarding the tool
3. A second sleeve-like percussion piston 4 surrounds the first percussion pis-
ton 1. In this embodiment the first percussion piston 1 extends in the axial di-
rection, in the opposite direction as regards the tool, outside the second per-
cussion piston 4 so that the grooves, shoulders and pressure spaces required
for the operation of the whole percussion device and the percussion piston 1
can be formed, on the one hand to the first percussion piston along the length
extending outside said second percussion piston, and on the other hand the
required grooves, shoulders and channels are correspondingly provided at the
same positions in the frame. In this embodiment, the percussion pistons oper-
ate similarly as in the embodiment of the invention illustrated in Figures 1 to 4.
However, in this embodiment the valve is shown schematically to point out that
basically any known valve solution may function as the valve, as long as it con-
trols the percussion pistons as shown above and as long as the control thereof
is based on the position of the percussion pistons at the front end of the per-
cussion motion thereof as described above.

[0015] In the embodiment shown in Figure 5, the control channels of
the percussion pistons are connected so that they are each placed outside the
percussion piston thereof and as regards the percussion piston 1 at the back
end thereof so that they are placed successively in the axial direction of the
percussion device. In this embodiment of the invention, the length of the inner
first percussion piston 1 exceeds the length of the outer sleeve-like second
percussion piston 4 in order to provide the back end thereof with the required
shoulders and pressure spaces. As to the other parts, the operation corre-
sponds with the operation of the percussion device described in Figures 1 to 4.
The operation of the control valve 7 is schematically shown in blocks, whereby
one end of the control valve 7 schematically shows a force element 7a, which
may affect the force F tending to move the slide of the control valve 7 in a par-
ticular direction. The force element 7a may be an electrical spool, a pressure
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medium pressure may be provided thereto acting so as to push the slide in a
particular direction, or it may be a mechanical spring or a compressing material
such as gas or another material in the space at the end of the valve slide 8,
said material being already compressed in a normal position of the valve tend-
ing to keep the slide 8 of the valve 7 in a particular position. Correspondingly a
control element 7b controlled by the pressure provided through the percussion
pistons is described at the other end of the valve 7 as a loading element, which
in practise is a pressure medium space communicating with the slide of the
valve and with the pressure surface therein, the channels 16 and 21 arriving
from the third pressure medium spaces 15 and 20 of both percussion pistons
being connected to said pressure medium space.

[0016] In this embodiment, the tool 3 has at the end of the percus-
sion pistons, for instance as shown in Figure 5, a diameter that is greater than
a standard diameter thereof in order to be able to provide an impact surface on
the tool or the shank at the sleeve-like second percussion piston 4. Such an
extension 3a of the tool or the shank 3 can naturally be implemented in various
ways and the embodiment shown here is merely referential.

[0017] Figure 6 schematically shows a third embodiment of the per-
cussion device according to the invention. The basis for this embodiment is
that the length of the percussion pistons affects the properties of an impact
pulse achieved thereby, in which case the percussion pistons of different
lengths provide the tool with different impact pulses. Even though this is useful
in some cases, it is necessary in other cases to provide the tool with impact
pulses, which are as similar as possible. For such a purpose, the length of the
first inner percussion piston 1 is reduced so that a pin-like protruding part 3b
extending inside the second percussion piston 4 is provided as the extension
of the tool or shank 3, which protruding part 3 the first percussion piston
strikes, and correspondingly the second percussion piston 4 further strikes, as
shown in Figure 5, the impact surface of the tool or the shank 3. As to the other
parts, the embodiment of the invention shown in Figure 6 operates in the same
way as the embodiment of the invention shown in Figure 5. As a result of the
pin-like protruding part, the impact pulse of the inner percussion piston 1 be-
comes longer.

[0018] Figure 7 schematically shows a fourth embodiment of the
percussion device according to the invention. In this embodiment, a separate
unattached fitting element is placed between the inner first percussion piston 1
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and the tool or shank 3 that allows holding the length of the first percussion
piston 1 regarding the properties of the impact pulse as close as possible to
the desired. A separate connecting piece 3’ delivers the impact of the first per-
cussion piston 1 to the tool or shank 3, but otherwise does not affect the struc-
ture or operation thereof. In order for the impact of the first percussion piston 1
to strike the tool or shank as effectively as possible, the connecting piece 3’ is
provided with an appropriate affecting force, for instance using a pressure fluid
or some other medium, so that good contact is always maintained with the ac-
tual impact surface of the tool or shank 3 at the percussion point. In this em-
bodiment, the control of the control valve is also schematically shown using
electrical control. Electrical sensors 27 and 28 placed adjacent to the percus-
sion pistons 1 and 4 are electrically connected to a control unit 29 that the
dashed lines from the sensors 27 and 28 to the control unit 29 schematically
illustrate. Correspondingly the control unit 29 is electrically connected to con-
trol the control valve 7 that the dashed line from the control unit 29 to the valve
7 schematically illustrates. As the percussion piston approaches a predeter-
mined point at the end of the percussion motion thereof, the sensor 27 or 28
provides an electric impulse to the control unit 29, which consequently controls
the control valve from the position thereof to another position and correspond-
ingly when the second percussion piston approaches the end of the percus-
sion motion thereof and controls the control valve based on the signal provided
from the sensor back to the previous position thereof.

[0019] Instead of the embodiments described in Figures 5 to 7, such
an embodiment can also be used in which the inner first percussion piston
comprises a reverse solution for obtaining and controlling the motion of the
percussion piston. In such an embodiment, an axial recess is provided inside
the first percussion piston 1, and the shoulders, pressure surfaces, grooves
and channels required in the percussion piston are formed on the inner surface
of the recess in order to provide the percussion motion of the percussion piston
and for controlling the percussion motion. Correspondingly, a frame part be-
longing to the frame extends to the recess, and the channels, shoulders etc. of
the frame surrounding the percussion piston 1 and corresponding with the em-
bodiments shown in Figures 5 to 7 are placed on the outer surface of the frame
part. Hence, a solution can be provided where the length of the percussion
pistons is precisely the same and the entire length of the percussion device is
as short as possible.
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[0020] The invention has merely been explained by way of example
in the specification and the drawings, but is not in any way restricted thereto.
What is essential is that the re-start of the percussion motion during the return
motion of the percussion pistons is based merely on the position of the percus-
sion piston during the return motion thereof and that the control of the control
valve is based on the position of the percussion piston at the end of the per-
cussion motion of the percussion piston so that when the first percussion pis-
ton is in a predetermined position the control valve obtains a high-pressure
control pressure and changes the position thereof and connects the percus-
sion piston to the return motion irrespective of the position of the second per-
cussion piston at that particular moment and correspondingly when the second
percussion piston of the control valve is in a predetermined position connects a
low control pressure to the control valve, whereby the control valve again
changes the position thereof and connects the second percussion piston to the
return motion.
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CLAIMS

1. A percussion device comprising two percussion pistons alter-
nately making a percussion motion and a control valve for controlling the per-
cussion pistons, where both percussion pistons are provided with a first pres-
sure space and both percussion pistons comprise a first pressure surface fac-
ing the tool and communicating with said first pressure space, both percussion
pistons comprise at the back end thereof a second pressure space and both
percussion pistons comprise a second pressure surface directed backwards
and with a surface area that is larger than that of the first pressure surface
communicating with the second pressure space, whereby the pressure of the
pressure fluid is constantly high in the first pressure space during the operation
of the percussion device, and whereby the second pressure space of both per-
cussion pistons is connected to the high pressure of the pressure fluid and cor-
respondingly to the low pressure of the pressure fluid in order to alternately
obtain a percussion motion and correspondingly a return motion, and control
means for controlling the control valve with the percussion motion of both per-
cussion pistons, characterized in that the control valve comprises a
slide affected by a force in the direction of motion thereof so that the slide is
generally in the first position thereof, where the control valve has connected
the high pressure of the pressure fluid to act on a channel leading to the sec-
ond pressure space of the first percussion piston and correspondingly the sec-
ond pressure space of the second percussion piston in connection with a dis-
charge channel of the pressure fluid, that control means are connected to act
on the slide of the control valve at the end of the percussion motion of the first
percussion piston so that the slide moves from a first position to a second posi-
tion, whereby the control valve connects the second pressure space of the first
percussion piston in connection with the discharge channel of the pressure
fluid and correspondingly the high pressure of the pressure fluid to act on the
channel leading to the second pressure space of the second percussion pis-
ton, and in that the control means are connected at the end of the percussion
motion of the second percussion piston to act on the slide of the control valve
so that the slide again moves from the second position to the first position.

2. A percussion device as claimed inclaim 1, characterized
in that the force affecting the slide of the control valve is formed by setting a
high pressure of the pressure fiuid to act upon one end of the slide.
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3. A percussion device as claimed in claim 2, characterized
in that a high pressure of the pressure fluid is provided to act on the slide of the
control valve, on the pressure surfaces facing one another at the end of the
slide, the size of the surface areas thereof being different so that a force acting
in one direction in the axial direction thereof acts on the slide.

4. A percussion device as claimed in claim 1, characterized
in that the force affecting the slide of the control valve is provided with a spring.

5. A percussion device as claimed in claim 1, characterized
in that the force affecting the slide of the control valve is electrically or mag-
netically provided.

6. A percussion device as claimed in any one of the preceding
claims, characterized in that both percussion pistons comprise a
groove, preferably a third pressure space surrounding the percussion piston,
that the slide of the control valve comprises a pressure space, the pressure of
the pressure fluid acting on the pressure surface causes an opposite force in
relation to the force affecting the slide, that a first control channel leads from
the first percussion piston to the control valve that communicates through the
groove at the end of the percussion motion of the first percussion piston with
the high pressure of the pressure fluid so that said pressure is able to act upon
the pressure surface of the slide of the control valve in order to move the slide
from the first position to the second position, and that a second control channel
leads from the second percussion piston to the control valve that communi-
cates at the end of the percussion motion of the second percussion piston
through the groove with a discharge channel of the pressure fluid so that the
high-pressure pressure fluid affecting the slide of the control valve can be dis-
charged onto the discharge channel and the slide moves again to the first posi-
tion thereof.

7. A percussion device as claimed in any one of claims 1 to 5,
characterized in that the percussion device comprises for both percus-
sion pistons an electrically operating detector that indicates the arrival of the
percussion piston at a predetermined position at the end of the percussion mo-
tion thereof, that the detector comprises a control unit, to which the sensors on
both percussion pistons are connected, that the control unit is connected to
control the control valve electrically on the basis of signals provided by the
sensors indicating the position of the percussion piston.
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8. A percussion device as claimed in any one of the preceding
claims, characterized in that both percussion pistons comprise an ex-
tension at the end facing away from the tool and a shoulder in the extension
and that a high-pressure pressure fluid channel is connected to the path of the
shoulder so that the shoulder moves away from the particular position at the
end of the return motion of the percussion piston allowing the high-pressure
pressure fluid to act on the percussion piston in order to start the percussion
motion, whereby the shoulder again closes said connection when the percus-
sion motion of the percussion piston has started and the percussion motion of
the percussion piston continues by the effect of the high-pressure pressure
fluid provided from the control valve.

9. A percussion device as claimed in any one of the preceding
claims, characterized in that the second percussion piston is sleeve-
like and that the percussion pistons are mutually situated co-axially within each
other and alternately strike the same tool or shank.

10. A percussion device as claimed in claim 9, character-
ized in that the first inner percussion piston extends beyond the second
outer percussion piston in the axial direction from the side that faces away
from the tool and that the pressure channels and shoulders required for con-
trolling the percussion operation are placed in the first percussion piston in the
part that extends backwards from the second percussion piston.

11. A percussion device as claimed in claim 9, character-
ized in that the first percussion piston comprises at the end facing away from
the tool a recess in the axial direction, that the channels and pressure spaces
required to achieve the percussion operation of the first percussion piston are
formed into the first percussion piston on the inner surface of said recess and
that the percussion device comprises a frame part that extends to said recess
and comprises the channels and shoulders essential for the operation of the
percussion device.
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