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(57) Abréegée/Abstract:

Hammer device comprising a machine housing (1) with a hammer piston (2) movable to-and-fro. The movement to-and-fro of the
hammer piston Is controlled by a valve body (6) being movable to-and-fro in the machine housing, said valve body via channel (7)
alternatively connecting a drive surface (5) on the hammer piston to a pressure source (8) and to low pressure (9). In order to
speed up the turning of the hammer piston at its rear dead centre the machine housing Is provided with a room (10) which by the
hammer piston Is separated from the channel (/) at the same time as the valve body (6) maintains the pressure from a pressure
source (8) on the rear end surface (5) of the hammer piston.
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(57) Abstract

Hammer device comprising a machine housing (1) with a hammer plston (2) movable to-and—fro. The movement to—and—fro of
the hammer piston is controlled by a valve body (6) being movable to-and—fro in the machine housing, said valve body via channel (7)
alternatively connecting a drive surface (5) on the hammer piston to a pressure source (8) and to low pressure (9). In order to speed up
the turning of the hammer piston at its rear dead centre the machine housing is provided with a room (10) which by the hammer piston is

separated from the channel (7) at the same time as the valve body (6) maintains the pressure from a pressure source (8) on the rear end
surface (5) of the hammer piston.
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Hammer device

The present invention relates to a hammer device, preferably for use in a rock drilling

machine.

In a previously known hammer device of the above mentioned kind, see US-A-5372196, a
substantially higher impact frequency is obtained than in earlier known hammer devices.
This solution has worked well regarding the impact frequency. One problem has been
cavitation problems on the hammer piston at the drive surface for the return stroke of the

hammer piston.

The present invention, which is defined in the subsequent claim, aims at achieving a
hammer device where the high impact frquency is substantially maintained at the same

time as the cavitation problems of the previously known hammer device are avoided.

An embodiment of the invention s described below with reference to the accompanying
drawings in which fig 1 shows a schematic section through the hammer device with the
hammer piston in impact position. Fig 2 shows a section with the hammer piston in another

position. Fig 3 shows a section with the hammer piston at its rearward end position.

The hammer device shown in the drawings comprises a machine housing 1 in which a
hammer piston 2 1s movable to-and-fro in order to exert a tool 3 for impacts. The tool is
provided with a not shown drill bit in the usual manner. The hammer piston is provided
with a first drive surface 4 which in the shown example is continuously pressurized by a
pressure source 8 via a channel 15. The hammer piston is furthermore provided with a
second drive surface 5 which in the shown example is the rear end surface of the hammer
piston. Drive surface 5 is alternately connected to he pressure source 8 and to the low
pressure of the tank 9 via a channel 7 and a valve body 6 movable to-and-fro in the
machine housing. One can alternatively let the valve body connect both drive surfaces
alternately to the pressure source or low pressure. In the shown example pressurization of
the first drive surface 4 strives at moving the hammer piston 4 to the right in the figure.

Since the area of the second drive surface 5 is substantially larger than the area of the first
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drive surtace 4 pressurization of the drive surface 5 results in the driving of the hammer
piston to the left in the figure against the action of the pressure on drive surface 4. The
valve body 6 is formed as a tubular slide provided with a first end surface 12 which is
exerted to the pressure in a first chamber 16. Chamber 16 is via channel 17 connected with
pressure source 8. Valve body 6 is furthermore provided with a second end surface 13
which 1s exerted to the pressure in a second chamber 18. Chamber 18 is via channel 19
connected with the cylinder bore of hammer piston 2. Since the first end surface 12 is
continuously pressurized and the second end surface 13 is larger than the first the
movement to-and-tro of valve body 6 is controlled by the pressure changes in channel 19.
In order to achieve these pressure changes hammer piston 2 is provided with a part 14 with
reduced diameter. Through this channel 19 is connected either to pressure source 8 via
channels 20 and 15 as shown 1n fig 1 or via channel 21 to tank 9 as shown in figs 2 and 3.
The valve body is provided with three flanges 22, 23 and 31 which cooperate with annular
parts 24, 25 and 32 in the machine housing. The inner of valve body 6 is connected to low
pressure, not shown. The machine housing 1 comprises a room 10 into which hammer
piston 2 can enter so that it separates room 10 from channel 7. Room 10 is by means of a
connection 11 connected with a chamber 33 about valve body 6. Flange 31 can in
cooperation with he annular part 32 close the connection between pressure source 8 and
chamber 33, figs 1 and 2. Alternatively the connection between pressure source 8 and
chamber 33 1s opened. Through this pressure fluid is supplied to room 10 during the
working stroke of the hammer piston and the pressure from pressure source 8 is maintained
when the drive surface 5 of hammer piston 2 is in room 10. A design according to the
Invention secures that connection 11 never is connected to tank 9. Through this a
substantially quicker braking of hammer piston 2 at the rear dead centre than what would
be the case if channel 7 were to supply fluid to room 10 at the rear dead centre of hammer

piston 2.

The impact device shown in the drawings works in the following way. In the position
shown in fig 1 hammer piston 2 has just impacted on tool 3. Shortly before that valve body
6 has moved to the position shown in fig 1 through pressure fluid supply from pressure
source 8 via channels 15 and 20, the space about the part 14 with reduced diameter on the

hammer piston, and channel 19 to chamber 18. In this position room 10 is drained via
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channel 7 past valve body 6 to tank 9. This means that hammer piston 2 is driven to the
right in the figure by the pressure on the first drive surface 4. When the hammer piston has
come to the position shown in fig 2 the hammer piston has closed the connection between
channel 20 and the space about the part 14 with reduced diameter on the hammer piston.
Furthermore the hammer piston has opened a connection between channel 19 and channel
21 through which chamber 18 is connected to tank 9. Valve body 6 then starts moving to
the right in the figure. When hammer piston 2 has come to the position shown in fig 3 the
hammer piston has separated room 10 from channel 7. Hammer piston 2 is now braked in
room 10 since the pressure from pressure source 8 is maintained because connection 11 is
not connected to tank 9 at any time. Shortly after the entrance of the rear drive surface 5 of
hammer piston 2 into room 10 the connection between pressure source 8 and room 10 is
opened via connection 11. In the position shown in fig 3 valve body 6 has closed the
connection between channel 7 and tank 9. Furthermore connection has been opened
between pressure source 8 and channel 7. From the position shown in f1g 3 hammer piston
2 1s driven to the left in the figure toward the position shown in fig 1. On its way toward
that position the connection between channels 15 and 19 is opened so that the above

described cycle is repeated.
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Claim:
1. Hammer device comprising a machine housing (1), a hammer piston (2)

movable to-and-fro in the machine housing and intended to exert a tool (3) to impacts, the
hammer piston comprising a first (4) and a second (5) drive surface intended to be
pressurized to drive the hammer piston to-and-fro, a valve body (6) movable to-and-fro in
the machine housing and arranged to connect at least the second (5) of said drive surfaces
alternatively to a pressure source (8) or low pressure (9) via a channel (7) arranged in the
machine housing, and a room (10) arranged in the machine housing (1), said room being
separatable from said channel (7) by the hammer piston (2) for braking the return
movement of the hammer piston (2),characterized by aconnection (11) which
connects said room (10) with said valve body (6), that said valve body (6) supplies pressure
fluid to said room (10) during a working stroke of the hammer piston (2) and that said
valve body (6) maintains the pressure from said pressure source (8) in said room (10) when

the second drive surface (5) of the hammer piston (2) is situated in the room (10).
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