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Description

[0001] The invention relates to a hydraulic percussion
hammer the power of which can be adjusted within a
substantially wide volume flow range of hydraulic fluid.
[0002] Such a percussion hammer is already known
from DE-A-2 443 800.

[0003] A hydraulic percussion hammer comprises a
hydraulically reciprocating piston delivering consecutive
blows, through a tool, on the object to be worked. The
object of the blows may be of stone, concrete, asphalt,
frozen soil, or the like. A hydraulic percussion hammer
may preferably be attached to substantially all machines
utilizing hydraulics, for example earthmovers. A percus-
sion hammer may also be used as a percussion mech-
anism of a rock drill, and for example in pile driving and
tamping work. Below a basic machine refers generally
to a machine utilizing hydraulics and comprising an as-
sociated hydraulic percussion hammer.

[0004] Conventional percussion hammers operate
within a narrow volume flow range of hydraulic fluid, and
therefore the possibility of varying the stroke frequency,
which refers to the number of blows delivered per time
unit, remains small. A wide volume flow range is advan-
tageous when the same percussion hammer is to be
used for different kinds of breaking work and especially
in hiring when the percussion hammer is mounted in dif-
ferent basic machines and the adjustments have to be
changed often. The operating pressure of the percus-
sion hammer affects the impact energy of the hammer.
The operating pressure is usually controlled with a throt-
tle or a pressure control valve placed in the return line
of the percussion hammer, or in hammers operating on
a so-called piston/accumulator principle, with the gas
pressure of the accumulator. The drawback with these
methods of adjustment is the great variation in the op-
erating pressure when the volume flow changes. In gen-
eral, the manufacturers of percussion hammers adjust
the hammers to provide the correct operating pressure
with the maximum volume flow. When a percussion
hammer is mounted in a basic machine providing a min-
imum volume flow, the operating pressure falls even as
much as 20%. If the operating pressure is now adjusted
to the correct level in this basic machine, but the per-
cussion hammer is then operated in another basic ma-
chine with the maximum volume flow, the operating
pressure of the hammer is exceeded by about 20%,
which may result in a premature deterioration or break-
down in the percussion hammer. Furthermore, the op-
erating pressure also changes in different basic ma-
chines, depending on the size of the hydraulic piping,
and other hydraulic resistances. In breaking work where
the hammers are mainly used, there is often a need to
diminish the impact energy provided by the percussion
hammer for example when soft material is broken, or
due to the shaking of the soil and the buildings caused
by the blows.

[0005] Different adjustments have been built in ham-
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mers previously, and even self-adjusting devices have
been provided. However, these systems of adjustment
do not eliminate the aforementioned problems, but the
volume flow range available with each adjustment value
remains narrow, and the operating pressure of the per-
cussion hammer changes considerably when the vol-
ume flow is altered. In some devices the impact energy
is adjusted by changing the stroke length of the piston.
However, the stroke frequency of the percussion ham-
mer also changes then, so that when maximum impact
energy is used, maximum stroke frequency can no long-
er be reached.

[0006] Impact energy is usually adjusted by diminish-
ing the impact velocity of the piston, i.e. the speed the
piston has reached before it strikes the tool head. When
the impact is targeted on hard material, such as hard
rock or metal, and the tool does not penetrate the ma-
terial, the piston rebounds from the upper surface of the
tool at a speed proportionate to the impact velocity. The
valves controlling the piston are timed in such a way that
the return movement of the piston is smooth. The valves
can usually be timed well with a certain impact velocity
and within a certain volume flow range, but if the impact
velocity is changed by more than 10%, timing problems
may occur between the valves and the piston, causing
for example cavitation and asynchronous movement of
the piston. Such problems are prevalent especially in
hammers where the operating pressure is adjusted with
flow resistances in the return conduit.

[0007] Finnish Patent 50,390 discloses a hydraulical-
ly driven percussion device wherein the pressure of a
variable pressure cylinder space is adjusted with a
sleeve-like distribution means placed to encircle the pis-
ton and a minimum pressure valve fitted in the body of
the percussion device. In this percussion device the
minimum pressure valve is adjusted to open only when
the pressure in the high pressure duct reaches a desired
value. The impact movement of the piston may then be-
gin only if the piston is in its extreme position farthest
from the tool, and the minimum pressure valve both
feeds the pressure medium to the variable pressure cyl-
inder space and acts as the control valve for the sleeve-
like distribution means. According to Finnish Patent
50,390, it is thus possible to adjust only the minimum
operating pressure of the percussion device.

[0008] The purpose of the presentinvention is to elim-
inate the prior art disadvantages and to provide an im-
proved hydraulic percussion hammer wherein the oper-
ating pressure of the hammer can be adjusted either to
a predetermined minimum or maximum operating pres-
sure or continuously between them, and wherein the
pressure can be maintained at a substantially constant
level within a substantially wide volume flow range. The
preferred characteristics of the invention are disclosed
in the appended claims.

[0009] According to the invention, maximum and min-
imum operating pressures are adjusted in the percus-
sion hammer by means of pressure control devices, the
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pressures determining the maximum and minimum im-
pact energy. For the purpose of controlling the main
valve, the percussion hammer according to the inven-
tion comprises a control pressure valve, which opens
when the pressure exceeds a set value. The control
pressure valve is placed in the percussion hammer in
such a way that the spindle of the valve is connected
from one end to the high pressure circuit of the hydraulic
percussion hammer, and the other end of the spindle
comprises a control space, which is connected to at
least two pressure control devices through the hydraulic
ducts, for adjusting the maximum and minimum operat-
ing pressure of the hydraulic percussion hammer. The
percussion hammer also comprises a control device
which is used to select either the maximum or minimum
impact energy. Continuous control can be provided be-
tween them, if necessary, by means of remote control
devices. These remote control devices, like the other
pressure control devices and means used in the percus-
sion hammer according to the invention, are preferably
normal hydraulic control devices, such as shut-off
valves, decompression valves, throttles, or proportional
and servo valves. Furthermore, at least one of the pres-
sure control devices is installed in such a way that in
addition to the pressure control force of the pressure
control device itself, its opening is also regulated by the
atmospheric pressure outside the percussion hammer.
[0010] With the arrangement according to the inven-
tion the impact energy remains substantially constant
when the volume flow is changed or when the percus-
sion hammer is mounted in different basic machines
having varying hydraulic resistances in their pipe sys-
tems. The stroke frequency of the percussion hammer
is controlled in a simple manner by adjusting the volume
flow fed into the percussion hammer. In the device ac-
cording to the invention it is possible to separately adjust
the impact energy and stroke frequency of the percus-
sion hammer, which is useful in breaking up different
materials and installing the same percussion hammer in
different basic machines for example in hiring.

[0011] The arrangement according to the invention al-
so attenuates possible great temporary variations in
pressure and the oscillatory acceleration of the piston
in the impact direction when the main valve opens the
high pressure onto the upper shoulder of the piston.
Even though the operating pressure is fixed to a con-
stant value, the impact energy still varies slightly with
different volume flows, since as the piston moves in the
impact direction the high-pressure accumulator is dis-
charged more with small volume flows and the pressure
on the upper shoulder of the piston drops lower than with
large volume flows. This attenuation is provided with a
brake in the upper end of the piston, the brake limiting
the flow of hydraulic fluid to the upper shoulder in the
beginning of the movement. By means of the hydraulic
brake of the piston's upper end, the hydraulic fluid flow
in the upper shoulder of the piston can also be throttled
when the piston moves upwards. The braking space
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formed in the upper end of the piston is thereby effective
when the piston moves both up and down.

[0012] The arrangement according to the invention al-
so provides the heating circulation of the percussion
hammer, which refers to eliminating the differences in
temperature between the hydraulic fluid and the percus-
sion hammer, or warming up the hammer before the
work is started for example at subzero temperatures. If
the hydraulic fluid of the basic machine has heated up
for example during a long drive and the cold percussion
hammer is started, a dangerous situation occurs and the
percussion hammer may be broken due to the small
clearances and sudden heat expansions of the moving
parts. This can be prevented with a heating circulation
where the hydraulic fluid circulates through the percus-
sion hammer at a pressure lower than the minimum
pressure, whereupon the percussion hammer does not
strike. The circulation is preferably provided through the
control line by circulating the hydraulic fluid through the
conduit leading to the control space of the control pres-
sure valve.

[0013] In the following, the invention will be described
in greater detail with reference to the accompanying
drawings, in which

Figure 1 presents schematically, in partial longitu-
dinal section, a preferred embodiment of the inven-
tion, and
Figure 2 presents schematically, in partial longitu-
dinal section, another preferred embodiment of the
invention.

[0014] According to Figure 1, the piston 1 comprises
an upper shoulder 2 with an annular surface. When
pressure acts on this shoulder the piston accelerates
downwards towards a tool 3. The piston 1 also compris-
es an annular pressure surface, a lower shoulder 4, ac-
tive in the transverse, i.e. return direction. The lower
shoulder 4 has a smaller surface than the upper shoul-
der 2. An inlet port 5 for hydraulic fluid supplies the per-
cussion hammer with a high pressure connected
through the ducts 6 directly to a high-pressure accumu-
lator 7, the lower shoulder 4 of the piston, a main valve
8 and a control pressure valve 9. The centre of the piston
comprises a guide groove 10, which connects the con-
trol pressure duct 11 of the main valve to the outlet line
12 of the percussion hammer when the piston is in the
lower position. When the piston is in the upper position,
the high pressure from the lower shoulder is connected
to a duct 13 leading to a groove 14 in the control pres-
sure valve 9. Depending on the position of the control
pressure valve 9, a groove 16 in the spindle may open
a connection from the groove 14 to another groove 15
leading then to the control pressure duct 11 for high
pressure.

[0015] In another position the main valve 8 guides, by
means of a groove 17 situated in the middle, the space
of the upper shoulder 2 into a connection with the high
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pressure ducts via a groove 18, and with the return ducts
via a groove 19. The spindle of the main valve 8 is
moved through the control pressure duct 11 by alter-
nately connecting a high and low pressure to the space
20 at the end of the spindle. The other end of the main
valve 8 spindle comprises a smaller space 21, which is
continuously connected with the high pressure ducts by
means of a duct 22 and the groove 18. The pressure
space 20 of the spindle is closed with a small piston pin
23, which is larger than the piston pin 24 of the constant
pressure space. When high pressure enters the space
20, the spindle of the main valve 8 moves to the left, as
shown in Figure 1, and opens, by means of the groove
17, a high pressure connection from the groove 18 to
the groove 25, from which the high pressure is further
supplied to the upper shoulder 2 of the piston via a duct
26. When the space 20 is connected to the low pressure
line, the spindle of the main valve 8 moves to the right,
as shown in Figure 1, by the action of the high pressure
prevailing in the space 21. In this position of the spindle
of the main valve 8, the upper shoulder of the piston is
connected to the return conduit 12 via the duct 26 and
the grooves 25, 17 and 19. In the upper position of the
piston, the high pressure is connected to the duct 11 and
the main valve space 20 by means of the control pres-
sure valve 9. The space 28 below the spindle 27 of the
control pressure valve 9 is always acted upon by the
high pressure which tends to lift the spindle and to form
a connection between the grooves 14 and 15. Above
the spindle 27 there is a space 29 comprising a pressure
which is adjusted by pressure control valves 30 and 31,
a shut-off means 32, and a remote control line 33 and
control devices (not shown in the figures) installed there-
in. The remote control line 33 may both supply and re-
move the hydraulic fluid required in the adjustment. The
remote control line 33 may also be completely plugged.
[0016] When the pressure of the percussion hammer
in the high pressure line and in the chamber 28 reaches
a pressure set in the chamber 29 (or by means of the
chamber 29 in a certain structural sense), the spindle
27 forms the aforementioned connection from the duct
13 to the duct 11. The spindle 27 is opened by means
of the pressure control valves 30 and 31 against the
spring force of the valves 30 and 31 and the pressure
of the air outside, and therefore the flow resistances in
the return conduit 12 of the percussion hammer or the
size of the piping do not affect the control pressure, and
the operating pressure of the hammer remains in the set
value. After each impact the piston 1 remains in the up-
per position in the manner described below, until the
pressure accumulator 7 is sufficiently charged and the
control pressure valve 9 opens to move the main valve
8 for a new impact. The spring force of the control valve
31 is adjusted to provide the percussion hammer with a
minimum operating pressure, which is for example 30%
lower than the maximum operating pressure adjusted
with the control valve 30. This difference is achieved
with various pressures and spring forces. If the shut-off
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means 32 is opened, the operating pressure is deter-
mined by the minimum pressure valve 31. When the
shut-off means 32 is closed, the operating pressure of
the percussion hammer is determined by the maximum
operating pressure valve 30. The operating pressure
may be separately adjusted continuously with the con-
trol line 33. The pressure surfaces of the spindle 27 may
naturally be of different size, whereby the ratio between
the control pressure and the operating pressure also
changes.

[0017] In Figure 2, the minimum pressure valve is re-
placed with a control means 35 positioned in the control
pressure valve 9 and adjusted to provide the percussion
hammer with a minimum operating pressure. The con-
trol means 35 may be a spring, as in Figure 2, but it may
also be another means intended for pressure control.
The hydraulic fluid required in the control circuit is sup-
plied from the high pressure line with a duct 34 which is
in the spindle 27, but which may also be situated else-
where. Figure 2 shows the shut-off means 32 when it is
open, whereupon the percussion hammer operates with
a minimum pressure. It must be noted that even if the
remote control line 33 were open and thus without pres-
sure, the percussion hammer would operate with a min-
imum pressure.

[0018] In the embodiment of Figure 2, the maximum
operating pressure is formed by a hydraulic series con-
nection through the following components: the spindle
27 (surface ratios), the control means 35, and the spin-
dle and spring force of the valve 30. The shut-off means
32 and the remote control line 33 are hydraulically con-
nected in parallel with the maximum pressure valve 30.
Therefore the maximum operating pressure of the per-
cussion hammer cannot be exceeded by means of the
shut-off means 32 and the remote control line 33.
[0019] According to Figure 2, a damping chamber, i.
e. a brake 36, is provided in the upper position of the
piston 1, since when the piston 1 moves in the impact
direction, the high-pressure accumulator 7 is dis-
charged more with small volume flows and the pressure
drops lower in the upper shoulder 2 of the piston than
with large volume flows. When the piston 1 is returning
back to the upper position after the impact, the motion
of the piston stops almost completely in the brake 36.
Since the high-pressure accumulator 7 is not yet
charged with small volume flows nor is the control pres-
sure valve 9 open, the piston 1 keeps moving slowly up-
wards inside the brake 36.

[0020] When the pressure in the high-pressure accu-
mulator 7 has risen, the control pressure valve 9 is open,
and the main valve 8 has connected the high pressure
to the piston upper shoulder 2, the piston 1 changes its
direction of movement outwards from the brake 36. The
brake 36 also retards the exit of the piston 1. With small
volume flows the piston 1 manages to enter the brake
36 deeper in the return direction than with large volume
flows, in which case the high-pressure accumulator 7 is
charged faster. Therefore, the larger the volume flows,
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the faster the piston 1 also exits from the brake 36. When
the piston 1 exits from the brake 36 slowly with small
volume flows, the high-pressure accumulator 7 will be
charged to excess, and the pressure on the upper shoul-
der 2 does not drop too low during the impact motion of
the piston 1. The operation of the brake during the return
movement of the piston 1 together with the above-de-
scribed valves aiming at a constant pressure may be
adjusted in such a way that with small volume flows the
operating pressure of the percussion hammer will be
higher than with large volume flows, so that the impact
velocity and impact energy of the piston would remain
constant regardless of the volume flow of the percussion
hammer. The invention also comprises such a preferred
dimensioning for the brake 36 in the upper end of the
piston 1 that with small volume flows the impact velocity
and impact energy of the piston are increased more than
with large volume flows.

Claims

1. Ahydraulic percussion hammer comprising a piston
(1), a pressure accumulator (7) in the high pressure
circuit, a main valve (8) alternately conducting a
high and low pressure to at least one of the pressure
surfaces (2,4) of the piston (1) for making the piston
(1) move reciprocally, and a tool (3) which the piston
(1) strikes, and, for the purpose of controlling the
main valve (8), a control pressure valve (9) which
opens when the pressure exceeds a set value,
wherein the control pressure valve (9) is placed in
such a way that the spindle (27) of the control pres-
sure valve (9) is connected from one end to the high
pressure circuit of the hydraulic percussion ham-
mer, characterized in that the other end of the spin-
dle (27) of the control pressure valve (9) comprises
a control space (29) connected through the hydrau-
lic ducts to at least two pressure control devices
(30,31,32, 33,35), for adjusting the maximum and
minimum operating pressures of the hydraulic per-
cussion hammer.

2. A hydraulic percussion hammer according to claim
1, characterized in that the pressure control devic-
es (30,31,32,33,35) are connected hydraulically in
parallel.

3. A hydraulic percussion hammer according to claim
1 or 2, characterized in that the pressure control
devices (30,31,32,33,35) are connected hydrauli-
cally in series.

4. Ahydraulic percussion hammer according to one of
claims 1 to 3, characterized in that the pressure
control devices (30,31,32,33,35) comprise a control
device (32) for setting a minimum and maximum
pressure in the control space (29).
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5. Ahydraulic percussion hammer according to one of
claims 1to 4, characterized in that a remote control
line (33) may be connected to the control space (29)
of the control pressure valve (9) for continuously ad-
justing the operating pressure of the percussion
hammer between the minimum and maximum op-
erating pressures.

6. A hydraulic percussion hammer according to one of
claims 1 to 4, characterized in that there is a duct
(34) leading from the high pressure circuit to the
control space (29) of the control pressure valve (9)
for the hydraulic fluid required by the pressure con-
trol devices (30,31,32,33,35).

7. A hydraulic percussion hammer according to claim
6, characterized in that the differences in temper-
ature between the hydraulic fluid and the parts re-
lating to the mechanism of the percussion hammer
can be eliminated by circulating the hydraulic fluid
through the duct (34) leading to the control space
(29).

8. A hydraulic percussion hammer according to claim
1 or 3, characterized in that a control means (35)
is placed in the control space (29) of the control
pressure valve (9) to provide the percussion ham-
mer with a minimum operating pressure when there
is no pressure in the control space, and that the oth-
er pressure control devices (30,32,33) are then con-
nected in series with the control means (35).

9. A hydraulic percussion hammer according to any
one of the preceding claims, characterized in that
the spindle (27) of the control pressure valve (9) is
adjusted to open a connection to the main valve (8)
when the piston (1) is inside a hydraulic brake (36)
formed on the upper shoulder (2) of the piston.

10. A hydraulic percussion hammer according to claim
9, characterized in that the hydraulic fluid flow in
the upper shoulder (2) of the piston (1) can be throt-
tled by means of the hydraulic brake (36) when the
piston (1) moves both up and down.

11. A hydraulic percussion hammer according to any
one of the preceding claims, characterized in that
the opening of at least one of the pressure control
devices (30,31,32,33,35) connected to the control
pressure valve (9) can be adjusted by means of at-
mospheric pressure outside the percussion ham-
mer, in addition to the pressure control force of the
pressure control device (30,31,32,33,35) itself.

Patentanspriiche

1. Hydraulischer Schlaghammer mit einem Kolben
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(1), einem Druckakkumulator (7) im Hochdruck-
kreis, einem Hauptventil (8), welches abwechselnd
einen hohen oder einen niedrigen Druck auf zumin-
dest eine der Druckflachen (2, 4) des Kolbens (1)
leitet, um den Kolben (1) hin- und herzubewegen,
einem Werkzeug (3), auf welches der Kolben (1)
auftrift, und einem Steuerdruckventil (9), welches
sich offnet, wenn der Druck einen eingestellten
Wert Ubersteigt, zum Steuern des Hauptventils (8),
wobei das Steuerdruckventil (9) so angeordnet ist,
dafR} der Zapfen (27) des Steuerdruckventils (9) von
einem Ende her mit dem Hochdruckkreis des hy-
draulischen Schlaghammers verbunden ist,
dadurch gekennzeichnet,

dafl das andere Ende des Zapfens (27) des Steu-
erdruckventils (9) einen Steuerraum (29) aufweist,
welcher Uber die Hydraulikleitungen mit zumindest
zwei Drucksteuereinrichtungen (30, 31, 32, 33, 35)
verbunden ist, zum Einstellen der maximalen und
minimalen Betriebsdriicke des hydraulischen
Schlaghammers.

Hydraulischer Schlaghammer nach Anspruch 1,
dadurch gekennzeichnet,

daR die Drucksteuereinrichtungen (30, 31, 32, 33,
35) hydraulisch parallel verbunden sind.

Hydraulischer Schlaghammer nach einem der An-
spriiche 1 oder 2,

dadurch gekennzeichnet,

daR die Drucksteuereinrichtungen (30, 31, 32, 33,
35) hydraulisch in Reihe verbunden sind.

Hydraulischer Schlaghammer nach einem der An-
spriiche 1 bis 3,

dadurch gekennzeichnet,

daR die Drucksteuereinrichtungen (30, 31, 32, 33,
35) eine Steuereinrichtung (32) zum Einstellen ei-
nes Minimaldrucks und eines Maximaldrucks im
Steuerraum (29) aufweisen.

Hydraulischer Schlaghammer nach einem der An-
spruche 1 bis 4,

dadurch gekennzeichnet,

daR eine Fernsteuerleitung (33) mit dem Steuer-
raum (29) des Steuerdruckventils (9) verbunden
werden kann zum kontinuierlichen Anpassen des
Betriebsdrucks des Schlaghammers zwischen den
minimalen und maximalen Betriebsdricken.

Hydraulischer Schlaghammer nach einem der An-
spriche 1 bis 4,

dadurch gekennzeichnet,

daf eine Leitung (34) fur die von den Drucksteuer-
einrichtungen (30, 31, 32, 33, 35) bendtigte Hydrau-
likflissigkeit vorgesehen ist, welche vom Hoch-
druckkreis zum Steuerraum (29) des Steuerdruck-
ventils (9) fuhrt.
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7.

10.

1.

Hydraulischer Schlaghammer nach Anspruch 6,
dadurch gekennzeichnet,

dafd Temperaturunterschiede zwischen der Hydrau-
likflissigkeit und Teilen, die mit dem Mechanismus
des Schlaghammers im Zusammenhang stehen,
durch Zirkulieren der Hydraulikflissigkeit durch die
Leitung (34), welche zum Steuerraum (29) flhrt,
vermieden werden kdnnen.

Hydraulischer Schlaghammer nach Anspruch 1
oder 3, dadurch gekennzeichnet,

daR eine Steuereinrichtung (35) im Steuerraum
(29) des Steuerdruckventils (9) angeordnet ist,
um dem Schlaghammer einen minimalen Be-
triebsdruck bereitzustellen, wenn kein Druck im
Steuerraum vorhanden ist, und

daR die anderen Drucksteuereinrichtungen
(30, 32, 33) dann in Serie mit der Steuereinrich-
tung (35) verbunden sind.

Hydraulischer Schlaghammer nach einem der vor-
hergehenden Anspriche,

dadurch gekennzeichnet,

dafd der Zapfen (27) des Steuerdruckventils (9) der-
art eingestellt ist, dall er eine Verbindung zum
Hauptventil (8) 6ffnet, wenn der Kolben (1) sich im
Innern einer hydraulischen Bremse (36) befindet,
welche auf der oberen Schulter (2) des Kolbens
ausgebildet ist.

Hydraulischer Schlaghammer nach Anspruch 9,
dadurch gekennzeichnet,

daR der Hydraulikflissigkeitsflud in der oberen
Schulter (2) des Kolbens (1) mittels der hydrauli-
schen Bremse (36) gedrosselt werden kann, so-
wohl wenn sich der Kolben (1) aufwarts, als auch
wenn er sich abwarts bewegt.

Hydraulischer Schlaghammer nach einem der vor-
hergehenden Anspriiche,

dadurch gekennzeichnet,

daR die Offnung zumindest einer mit dem Steuer-
druckventil (9) verbundenen Drucksteuereinrich-
tung (30, 31, 32, 33, 35) mittels des Atmosphéaren-
drucks auflerhalb des Schlaghammers eingestellt
werden kann, und zwar zusatzlich zur Drucksteuer-
kraft der Drucksteuereinrichtung (30, 31, 32, 33, 35)
selbst.

Revendications

Marteau a percussion hydraulique comprenant un
piston (1), un accumulateur de pression (7) placé
dans un circuit haute pression, une soupape princi-
pale (8) transmettant d'une maniére alternée une
haute et une basse pressions a au moins une des



11 EP 0 688 636 B1 12

surfaces de pression (2, 4) du piston (1) pour ame-
ner le piston (1) a se déplacer en va-et-vient, et un
outil (3) que le piston (1) frappe, et, dans le but de
commander la soupape principale (8), une soupape
de pression de commande (9) qui s'ouvre lorsque
la pression dépasse une valeur fixe ou de consigne,
dans lequel la soupape de pression de commande
(9) est placée de telle maniére que la tige (27) de
la soupape de pression de commande (9) soit rac-
cordée depuis une extrémité au circuit haute pres-
sion du marteau a percussion hydraulique, carac-
térisé en ce que l'autre extrémité de la tige (27) de
la soupape de pression de commande (9) comporte
un espace de commande (29) raccordé par l'inter-
médiaire de conduits hydrauliques a au moins deux
dispositifs de commande de pression (30, 31, 32,
33, 35), pour régler les pressions de service maxi-
male et minimale du marteau a percussion hydrau-
lique.

Marteau a percussion hydraulique selon la reven-
dication 1, caractérisé en ce que les dispositifs de
commande de pression (30, 31, 32, 33, 35) sont re-
liés hydrauliquement en paralléle.

Marteau a percussion hydraulique selon la reven-
dication 1 ou 2, caractérisé en ce que les dispositifs
de commande de pression (30, 31, 32, 33, 35) sont
reliés hydrauliquement en série.

Marteau a percussion hydraulique selon I'une des
revendications 1 a 3. caractérisé en ce que les dis-
positifs de commande de pression (30, 31, 32, 33,
35) comportent un dispositif de commande (32)
pour régler une pression minimale et une pression
maximale dans I'espace de commande (29).

Marteau a percussion hydraulique selon l'une des
revendications 1 a 4, caractérisé en ce qu'une ligne
de commande éloignée (33) peut étre raccordée a
I'espace de commande (29) de la soupape de pres-
sion de commande (9) pour régler d'une maniéere
continue la pression de service du marteau a per-
cussion entre les pression de service minimale et
maximale.

Marteau a percussion hydraulique selon l'une des
revendications 1 a 4, caractérisé en ce qu'il com-
porte un conduit (34) menant du circuit haute pres-
sion a I'espace de commande (29) de la soupape
de pression de commande (9) pour le fluide hydrau-
lique requis par les dispositifs de commande de
pression (30, 31, 32, 33, 35).

Marteau a percussion hydraulique selon la reven-
dication 6, caractérisé en ce que les différences de
température entre le fluide hydraulique et les com-
posants se rapportant au mécanisme du marteau a
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percussion peuvent étre éliminées en faisant circu-
ler le fluide hydraulique a travers le conduit (34) me-
nant a I'espace de commande (29).

Marteau a percussion hydraulique selon la reven-
dication 1 ou 3, caractérisé en ce que des moyens
de commande (35) sont placés dans l'espace de
commande (29) de la soupape de pression de com-
mande (9) pour fournir au marteau a percussion
une pression de service minimale lorsqu'il n'y a
aucune pression dans I'espace de commande, et
en ce que les autres dispositifs de commande de
pression (30, 32, 33) sont alors raccordés en série
aux moyens de commande (35).

Marteau a pression hydraulique selon I'une quel-
conque des revendications précédentes, caractéri-
sé en ce que la tige (27) de la soupape de pression
de commande (9) est réglée pour établir une liaison
avec la soupape principale (8) lorsque le piston (1)
se trouve a l'intérieur d'un frein hydraulique (36) for-
mé sur un épaulement supérieur (2) du piston.

Marteau a percussion hydraulique selon la reven-
dication 9, caractérisé en ce que le flux de fluide
hydraulique dans I'épaulement supérieur (2) du pis-
ton (1) peut étre étranglé au moyen du frein hydrau-
lique (36) lorsque le piston (1) se déplace a la fois
vers le haut et vers le bas.

Marteau a percussion hydraulique selon I'une quel-
conque des revendications précédentes, caractéri-
sé en ce que l'ouverture d'au moins l'un des dispo-
sitifs de commande de pression (30, 31, 32, 33, 35)
raccordés a la soupape de pression de commande
(9) peut étre réglée au moyen de la pression atmos-
phérique régnant a I'extérieur du marteau a percus-
sion, en plus de la force de commande de pression
du dispositif de commande pression (30, 31, 32, 33,
35) lui-méme.
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