DRILLING DEVICE FOR EARTH OR ROCK DRILLING AND METHOD FOR
RETROFITTING SUCH A DRILLING DEVICE

The invention relates to a drilling device for earth or rock drilling having a mast, a drill
drive with a drill drive shaft for driving a drill rod in a rotating manner, a drill drive car-
riage, which is supported in a movable manner along the mast and on which the drill
drive is arranged, and an oscillation drive which is designed for generating an oscilla-
tion, arranged behind the drill drive in a drilling direction and connected to the drill rod
for transmitting a vibration, wherein a rear connecting end of the drill drive shaft of the
drill drive or the drill rod projects rearwards from the drill drive, in accordance with the
preamble of claim 1.

The invention further relates to a method for retrofitting a drilling device for earth or
rock drilling having a mast, a drill drive with a drill drive shaft for driving a drill rod in a
rotating manner and a drill drive carriage which is supported in a movable manner
along the mast and on which the drill drive is arranged, in accordance with the pream-

ble of claim 9.

Such drilling devices for earth or rock drilling having a drill drive and an oscillation drive
for implementing a so-called vibration drilling or percussion drilling have been known

for a long time.

For instance DE 199 17 538 Al discloses a device and a method for horizontal drilling
with a vibration means. The vibration means is connected via an attachment piece, not

described in greater detail, to a rotary drive shaft of the drill drive.

DE 100 06 973 C2 discloses a vibratory displacement auger for producing bored piles.
By means of a rotary drive fixed on the mast of the drilling apparatus a drill pipe is

drilled into the drilling ground. The drill pipe has an oscillation generator with a rotating



eccentric weight. In this case, the oscillation generator is integrated in the drill pipe,

and in addition no vibration movement is generated in the axial direction.

DE 697 20 480 T2 describes a coupling piece for rotary percussion drilling for a rotary
percussion drilling apparatus. On a drill rod a rotary percussion apparatus is mounted
via a connection that is not described in greater detail and comprises a splined con-

nection.

From EP 0 197 456 B1 a down-the-hole drilling device can be taken, in which a vibra-
tion drive is positioned in a frontal area of the down-the-hole drill while a rotary drive is

located in a rear area. A connection is provided via a universal joint.

From DE 1 220 360 a rock drilling means with an annular core bit designed for percus-
sion drilling can be taken. In particular, a connection between a hammer piston and a

rotary converter is shown.

The known drilling apparatuses with an oscillation drive that can also comprise percus-
sion are mainly special developments. Due to the limited numbers of such special drill-

ing apparatuses correspondingly high apparatus costs result.

The invention is based on the o b j e ¢ t to provide a drilling device which, whilst being
of simple construction, is also able to carry out drilling in combination with a generation
of oscillations. Furthermore, it is the object of the invention to provide a method for

retrofitting such a drilling device.

The object is achieved on the one hand by a drilling device having the features of claim
1 and on the other hand by a method for retrofitting a drilling device according to the

features of claim 9. Preferred embodiments are stated in the dependent claims.

The drilling device according to the invention is characterized in that on the connecting
end a rotary coupling with a first coupling piece, which is connected in an axially fixed
and torque-proof manner to the connecting end, and a second coupling piece, which
is axially fixed and rotatable relative to the first coupling piece, is provided, and in that
the oscillation drive has a clamping means which is designed for releasably clamping
the second coupling piece, wherein in the clamped state an axially fixed connection is
formed between the oscillation drive and the second coupling piece.



A basic idea of the invention can be seen in the fact that in a drilling device for earth or
rock drilling a separate oscillation drive is additionally provided that can be releasably
coupled to the drill drive. The terms oscillation drive and oscillation are to be under-
stood in a general sense, whereby they can generally comprise not only a vibration but
also a percussion or a different kind of oscillation. The oscillation drive can be addi-

tionally connected to the drill drive according to requirement.

According to the invention the drill drive is specifically designed such that a connecting
end of the drill drive shaft of the drill drive or the drill rod itself projects rearwards from
the housing of the drill drive. On the connecting end a first coupling piece of a rotary
coupling is mounted in an axially fixed and torque-proof manner. The rotary coupling
furthermore comprises a second coupling piece which is arranged on the first coupling
piece in an axially fixed and rotatable manner relative thereto. The second coupling
piece is designed such that it can be gripped by a clamping means on the oscillation
drive so that a connection transmitting the oscillation of the oscillation drive is created
via the rotary coupling to the drill drive shaft. Thus, in a clamped state a drilling in
combination with targeted oscillations can take place which leads to an increased drill-
ing progress in certain ground conditions. In this, the entire drill drive can also be set
into oscillation. The drill drive can also be of annular design, with the drill rod projecting
rearwards from the drill drive. Correspondingly, the described rotary coupling can be
provided on the rear connecting end of the drill rod.

If no oscillation is required the clamping means can be released and the oscillation
drive can be uncoupled from the drill drive. This generally reduces an internal friction
of the entire drive arrangement during drilling operation. This also conserves the
drives, reduces maintenance works and all in all leads to an increased service life of

the drive arrangement.

Due to the releasable connection and arrangement of the oscillation drive to the drill
drive the oscillation drive can be provided and offered as an additional option for reg-
ular drilling devices. In addition, a retrofitting of existing drilling devices is basically
possible.

Basically, the clamping means can be of any chosen design to create a suitable oscil-

lation-transmitting connection between the oscillation drive and the drill drive shaft.



According to an embodiment of the invention it is especially preferred that the clamping
means in particular has a clamping collet with radially adjustable clamping claws for
the force- and form-locking connection. By way of the clamping means a force- and/or
form-locking connection to the second coupling piece of the rotary coupling can gen-

erally be created. The clamping is effected via an active clamping actuation.

Another advantageous embodiment of the invention resides in the fact that the oscilla-
tion drive is mounted on an oscillation drive carriage which is movable relative to the
drill drive carriage. The oscillation drive carriage is preferably arranged in a displacea-
ble manner along a mast. For displacement a separate displacement drive can be pro-
vided that can comprise a positioning cylinder or a rope winch. By means of a control
the oscillation drive can thus be moved between an operating position, in which it can
be coupled via the clamping means to the drill drive, and a retracted position, in which
the oscillation drive with the oscillation drive carriage is spaced apart from the drill

drive.

According to a further development of the drilling device according to the invention it is
advantageous that after release of the clamping means the oscillation drive carriage
with the oscillation drive can be separated and removed from the drill drive. In this way,
the oscillation drive carriage with the oscillation drive can be removed from the direct

operating area of the drill drive. This conserves the oscillation drive.

Basically, the oscillation drive can be designed in any chosen and known manner in
order to generate targeted oscillations that can be transmitted to a rotating drilling tool.
In particular, this can also be a percussive generation of oscillations. According to an
embodiment of the invention it is especially preferred that the oscillation drive is de-

signed as a vibrator.

In this connection it is particularly advantageous that the vibrator has at least a pair of
rotationally driven unbalanced units. In particular, several rotationally driven unbal-
anced units can be arranged that are adjustable to each other. This allows an almost
infinitely variable setting and a targeted direction of the vibrations, in particular in the
drilling direction. The vibrator can also be designed with an axial piston driven in an

oscillating manner for the generation of oscillations.



According to another preferred embodiment variant of the invention provision is made
for the mast to be arranged in a substantially vertical manner. The mast can be a rigid
mast with a linear guide or a so-called leader. The mast can in particular be supported
by being pivotable to a certain degree about a vertical axis or by being tiltable thereto.

A further conserving embodiment of the drilling device according to the invention can
be seen in the fact that the oscillation drive is supported in an oscillation-damping man-
ner on the oscillation drive carriage. In particular, a substantial uncoupling of the oscil-
lation drive from a base carriage can be achieved, for instance by arranging rubber
bearings in-between. Through this, an excessive transmission of oscillations from the

oscillation drive to the mast and the drilling apparatus as a whole can be prevented.

The method according to the invention for retrofitting a drilling device for earth or rock
drilling is characterized in that on a rear connecting end of the drill drive shaft of the
drill drive or the drill rod a rotary coupling with a first coupling piece, which is connected
in an axially fixed and torque-proof manner to the connecting end, and a second cou-
pling piece, which is axially fixed and rotatable relative to the first coupling piece, is
provided and in that behind the drill drive an oscillation drive with a clamping means is
arranged which is designed for releasably clamping the second coupling piece,
wherein in the clamped state an axially fixed connection is formed between the oscil-

lation drive and the second coupling piece.

With this method it is generally possible to retrofit conventional drilling devices hitherto
designed without an oscillation drive. In doing so, the oscillation drive can in particular
be arranged on an oscillation drive carriage movable along a guide on the mast, on
which the drill drive is also moved with a drill drive carriage. In this way, an existing
drilling device can be provided efficiently and according to requirement with an addi-

tional vibration or oscillation means.

By way of the method according to the invention the previously described drilling de-
vice can be produced in particular. The advantages described beforehand can be

achieved thereby.

The invention is described further hereinafter by way of a preferred embodiment illus-

trated schematically in the accompanying drawing.



A drilling device 10 according to the invention is shown schematically in side view in
the drawing. The drilling device 10 has a drill drive 20 and an oscillation drive 30 which
is arranged behind the drill drive 20 in the drilling direction. The drill drive 20 is sup-
ported on a drill drive carriage 24 and supported in a displaceable manner along a
linear guide, not shown in greater detail, on a mast 12 that is illustrated in shortened
form only. Correspondingly, the oscillation drive 30 is supported via an oscillation drive
carriage 34 along the linear guide on the mast 12. The mast 12 is preferably arranged

on a carrier vehicle not shown.

The drill drive 20 has a drill drive shaft 22 that can be connected at its front end to a
drill rod not depicted. The drill drive 20 which comprises a hydraulic motor in particular
generates a torque that is transmitted via the drill drive shaft 22 to the drill rod. The drill
drive shaft 22 is supported in an axially displaceable manner in a housing of the drill
drive 20, with a rear connecting end 26 projecting in the rearward direction. The rear
connecting end 26 is connected to the drill drive shaft 22 and constitutes in particular
the rear end of the drill drive shaft 22. On the rear connecting end 26 a rotary coupling
40 is mounted that has a first coupling piece and a second coupling piece, not illus-
trated in greater detail. The first coupling piece of the rotary coupling 40 is connected
in an axially fixed and torque-proof manner to the rear connecting end 26 of the drill
drive shaft 22. The second coupling piece of the rotary coupling 40 is supported by
being axially fixed to the first coupling piece and rotatable relative to the first coupling

piece.

The oscillation drive 30 which in particular has a vibrator with several rotationally driven
unbalanced elements comprises a frontal clamping means 32 directed towards the drill
drive 20. In particular, the clamping means 32 is a clamping collet with radially adjust-
able clamping claws 36. By way of the clamping claws 36 of the clamping means 32
the second coupling piece can be gripped in a force-locking and/or form-locking man-
ner. In this way, a vibration or oscillation movement generated by the oscillation drive
30 and directed in the drilling direction can be transmitted to the second coupling piece
and from there to the first coupling piece of the rotary coupling 40. Due to the axially
fixed connection of the first coupling piece to the rear connecting end 26 of the drill
drive shaft 22 this vibration or oscillation movement is transmitted from the first cou-

pling piece to the said drill drive shaft. Thus, in the illustrated operating state a rotary



movement of the drill drive shaft 22 that is generated by the drill drive 20 can be com-
bined or superimposed with an axially directed vibration or oscillation movement, as

indicated by the illustrated arrows.

Via non-depicted damping elements arranged between the housing of the oscillation
drive 30 and the oscillation drive carriage 34 a direct transmission of oscillations from
the oscillation drive 30 to the mast 12 can be prevented or at least reduced to a large
extent. A corresponding damping can also be arranged between the housing of the
drill drive 20 and the drill drive carriage 24.

If no superimposed vibration or oscillation movement is required for the drilling opera-
tion the clamping means 32 can be released. For this, the clamping claws 36 are
moved radially outwards, whereby the connection to the rotary coupling 40 is released.
In this released position the oscillation drive 30 can then be moved rearwards along
the mast 12 via a non-depicted adjustment drive and thereby be spaced apart from the
drill drive 20. Conversely, by moving drill drive 20 and oscillation drive 30 towards each
other the two drives can be combined again. The unit thus formed of drill drive 20 and
oscillation drive 30 can then be uniformly moved along the mast 12.

The releasable arrangement of the oscillation drive 30 renders it possible in accord-
ance with the invention that even existing drilling devices 10 can be subsequently pro-

vided with an oscillation drive 30.



CLAIMS

1. Dirilling device for earth or rock drilling having

a mast,

a drill drive with a drill drive shaft for driving a drill rod in a rotating manner,

a drill drive carriage, which is supported in a movable manner along the mast
and on which the drill drive is arranged, and

an oscillation drive which is designed for generating an oscillation, arranged be-
hind the drill drive in a drilling direction and connected to the drill rod for trans-
mitting an oscillation, wherein a rear connecting end of the drill drive shaft of the

drill drive or the drill rod projects rearwards from the drill drive,

wherein

on the connecting end a rotary coupling with a first coupling piece, which is
connected in an axially fixed and torque-proof manner to the connecting end,
and a second coupling piece, which is axially fixed and rotatable relative to the
first coupling piece, is provided and

in that the oscillation drive has a clamping means which is designed for releas-
ably clamping the second coupling piece, wherein in the clamped state an axi-
ally fixed connection is formed between the oscillation drive and the second

coupling piece.

2. Drilling device according to claim 1,

wherein

the clamping means has a clamping collet with radially adjustable clamping claws

for the force- and/or form-locking connection.
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Drilling device according to claim 1,
wherein
the oscillation drive is mounted on an oscillation drive carriage which is movable

relative to the drill drive carriage.

Drilling device according to claim 3,
wherein
after release of the clamping means the oscillation drive carriage with the oscillation

drive (30) can be separated and removed from the drill drive.

Drilling device according to claim 1,
wherein

the oscillation drive is designed as a vibrator.

Drilling device according to claim 5,
wherein
the vibrator has at least a pair of rotationally driven unbalanced units and/or at least

one oscillating piston.

Drilling device according to claim 1,
wherein

the mast is arranged in a substantially vertical manner.

Drilling device according to claim 1,
wherein
the oscillation drive is supported in an oscillation-damping manner on the oscillation

drive carriage.

Method for retrofitting a drilling device for earth or rock drilling, in particular accord-
ing to claim 1,

having a mast, a drill drive with a drill drive shaft for driving a drill rod in a rotating
manner and a drill drive carriage which is supported in a movable manner along the

mast and on which the drill drive is arranged,
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wherein

on a rear connecting end of the drill drive shaft of the drill drive or the drill rod a
rotary coupling with a first coupling piece, which is connected in an axially fixed
and torque-proof manner to the connecting end, and a second coupling piece,
which is axially fixed and rotatable relative to the first coupling piece, is provided
and

in that behind the drill drive an oscillation drive with a clamping means is ar-
ranged which is designed for releasably clamping the second coupling piece,
wherein in the clamped state an axially fixed connection is formed between the

oscillation drive and the second coupling piece.
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