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Description

[0001] For making a concrete pile it is known to make
use of a displacement tool. The displacement tool serves
to dig a substantially cylindrical pile bore in the ground
wherein the pile bore corresponds to the dimensions of
the pile. In order to increase a load bearing capacity of
the pile it is known to use a threaded displacement tool.
The soil is displaced sideways during the insertion of the
displacement tool. Such a displacement results in an im-
provement of the pile bearing condition. The pile is gen-
erated by inserting concrete through a hollow of the dis-
placement tool while pulling out the tool form the pile
bore. EP 2 685 006 B1 discloses such a displacement
tool.
[0002] The German Utility Model No. DE 20 2010 006
129 U1 discloses a device for inserting a standing pipe
assembly into the soil with a drill head which is formed
at the lower end of the pipe assembly. The drill head
comprises a cylindrical part which is connected to a ta-
pered part at the tip of the drill head and a tapered part
at the top of the cylindrical part. A thread is arranged
circumferentially around the entire length of the drill head
including multiple windings around the cylindrical part.
[0003] UK Patent Application No. GB 2556915 A
teaches a modular displacement bore tool-head for use
in displacement boring for forming a pile comprising a
module releasably attachable to another module of the
tool-head and featuring a displacement body that defines
a displacement profile and means for receiving or trans-
mitting torque from or to another module. The displace-
ment profile may be a helical flight and the module may
be connectable to a lead taper and a drive coupling.
[0004] A disadvantage of the known displacement tool
is that the friction between the displacement tool and the
soil increases with increasing length of the thread. This
leads to that a huge high weight machine has to be pro-
vided in order to apply the needed torque to the displace-
ment tool. However, sometimes it is not possible or not
wished to use such a machine for various reasons.
[0005] The object of the invention is to provide an im-
proved displacement tool.
[0006] The object is solved by a displacement tool for
displacing soil according to claim 1
[0007] The displacement tool comprises a tubular
member and a displacement means connected to the
tubular member in a rotationally fixed manner, wherein
the displacement means comprises a cylindrical portion
enclosing the tubular member, wherein the displacement
means comprises a, in particular helical, thread that is
only arranged on the cylindrical portion wherein the
thread comprise at least one, in particular merely one,
winding wherein.

a. at least one tooth is arranged at an end of the
thread and/or in that
b. at least one further tooth is arranged at another
end of the thread.

[0008] The inventive subject-matter has the advantage
that the friction between the thread and the soil is lower
as the thread is only arranged at the cylindrical portion
of the displacement tool. It has been recognized that it
is not necessary to provide the thread over the complete
length of the tubular member but only on cylindrical por-
tion of the displacement means. Additionally, a high load
bearing capacity of the pile is achieved in that the cylin-
drical portion encloses the tubular member and, thus,
has a larger diameter than the tubular member. Such a
displacement means enables the usage of a low-weight
machine in order to dig pile bores. The cylindrical portion
encloses the tubular member in circumferential direction
of the tubular member. In particular, the cylindrical portion
encloses the tubular member by 360° in circumferential
direction of the tubular member.
[0009] As the thread comprises merely one winding
the friction between the displacement tool, in particular
between the thread and the soil, is low. A winding of the
thread is achieved by a rotation of the tubular means and,
thus, the displacement means by 360°.
[0010] Another advantage of the displacement tool is
that the tooth and/or further tooth ensure easy cutting
through the soil, hence reducing the friction between the
displacement tool and the soil. The tooth and/or further
tooth can be from a different material than the remaining
part of the thread.
[0011] According to an embodiment the thread can ex-
tend from one end of the cylindrical portion to another
end of the cylindrical portion in axial direction of the cy-
lindrical portion and/or the tubular means. Thus, a plane
exists that comprises the end of the cylindrical portion
and the thread. Additionally, another plane exists that
comprises the other end of the cylindrical portion and the
thread. The extension of the thread over the complete
length of the cylindrical portion in axial direction has the
advantage that the contact surface between the thread
and the soil is low.
[0012] However, as the thread has a long extension in
axial direction of the cylindrical portion and/or tubular
means a lot of soil can be displaced in radial direction
with respect to the tubular means during one rotation of
the tubular means. By using the displacement means for
digging a vertical pile bore the radial direction corre-
sponds with a horizontal direction. The thread can be
welded to the cylindrical portion.
[0013] The thread can comprise exactly two teeth ar-
ranged at the end of the thread and/or exactly two further
teeth arranged at the other end of the helical thread. The
teeth can be arranged adjacent to each other in radial
direction of the tubular means and/or the displacement
means. Additionally, the helical thread can comprise ex-
actly two further teeth arranged at the other end of the
thread wherein the further teeth are arranged adjacent
to each other in radial direction of the tubular means
and/or the displacement means. The provision of two
teeth and/or two further teeth further simplifies the cutting
through the soil. Additionally, it enables that the thread
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is longer in radial direction of the tubular means and/or
the displacement means. A teeth having a long radial
length leads to a pile with a high load bearing capacity.
[0014] The tooth and the further tooth can be identically
shaped. A tip of the tooth and a further tip of the further
tooth are arranged such that they lie on a thread line of
the thread. Such a formed tooth and/or further tooth can
be achieved when the tooth and/or the further tooth are
formed mirror symmetric. A mirror plane can comprise
the thread line of the helical thread. The tooth and/or the
further tooth can be shaped like an arrow. The tip of the
tooth and/or the tip of the further tooth can be arranged
offset to the remaining part of the thread.
[0015] The tooth and the further tooth can be are ar-
ranged such that the tooth moves along a trajectory when
the tubular member is rotated and that the further tooth
moves along the same trajectory when the tubular mem-
ber is rotated in an opposite direction. The provision of
the further tooth ensures maintaining the clear groove of
the pile bore in the soil. This is important as the groove
of the pile bore contributes to load bearing capacity of
the pile while saving concrete in the volume between the
helical threads.
[0016] Protrusions can be arranged on an upper face
of the thread. The protrusions can extend from the upper
face of the thread in radial direction and can be arranged
adjacent to each other along the thread line of the thread.
The provision of the protrusions has the advantage that
the thread is protected from wear and tear during the
operation of the displacement means.
[0017] According to another embodiment of the inven-
tion the displacement means can comprise a conical por-
tion that is connected with an end of the cylindrical portion
and/or the displacement means can comprises a further
conical portion that is connected with another end of the
cylindrical portion. The conical portion can be arranged
in an area of the displacement means proximal to an end
of the tubular member that has the opening through which
concrete can be released. The further conical portion can
be arranged in an area of the displacement means distal
to the end of the tubular means. The cylindrical portion
can be arranged between the conical portion and the
further conical portion in axial direction of the displace-
ment means and/or the tubular member.
[0018] The conical portion induces radial, in particular,
horizontal forces in the soil. The cylindrical portion to-
gether with the thread arranged is used for the stabiliza-
tion of the soil. The further conical portion is used for
densification of any loose soil areas during extraction of
the soil. The conical portion, the cylindrical portion and
the further conical shaped portion can form a one piece
displacement means.
[0019] The conical portion and/or the further conical
portion can be connected to the tubular member in a ro-
tationally fixed manner. It is possible to connect the con-
ical portion and/or the further conical portion via a weld
connection with the tubular member. In particular, an end
of the conical portion offset to the cylindrical portion

and/or an end of the further conical portion offset to the
cylindrical portion is connected to the tubular member in
the rotationally fixed manner.
[0020] The displacement means can comprise a plu-
rality of further protrusions arranged adjacent to each
other in a circumferential direction of the displacement
means. The further protrusions protect the displacement
means form tear and wear during its operation. The fur-
ther protrusions can extend in axial direction of the dis-
placement means from the conical portion and extend
via the cylindrical portion to the further conical portion.
The further protrusion extending in the cylindrical portion
can be interrupted by the thread.
[0021] The tubular member can pass through the dis-
placement means. In particular, the tubular member can
pass through the displacement means such that an end
of the tubular member protrudes from the displacement
means in axial direction.
[0022] According to an embodiment of the invention
the displacement tool can comprises a closure means
that in a closed state closes a hollow of the tubular mem-
ber and in an opened state releases the hollow of the
tubular member. In the closed state of the closure means
the concrete cannot flow out of the tubular member. In
the opened state of the closure means the concrete can-
not flow out of the tubular member. Such a closure means
has the advantage that the closure means does not re-
main in the pile bore when the displacement means is
retracted. This does not occur as the closure means is
mechanically connected to the tubular member.
[0023] The closure means can be built such that it ro-
tates in order to change from the closed state to the
opened state or vice versa. The closure means can be
attached to the end of the tubular member.
[0024] The displacement tool can comprise at least
one other tooth that is arranged at the end of the tubular
member. The tooth protects the closure means from be-
ing destroyed or damaged by loosening the soil when
the displacement tool is drilled.
[0025] According to an embodiment of the invention
the cylindrical portion can be arranged coaxially to the
tubular member and/or the cylindrical portion and the
conical portion and/or the further conical portion can be
arranged coaxially to each other.
[0026] The displacement means can be built such that
a ratio of an outer diameter of the cylindrical portion to
an outer diameter of the tubular member is between 1,5
to 2,5, in particular 1,8 to 2,2. Additionally, the displace-
ment tool can be built such that a ratio of an axial length
of the cylindrical portion to the length of the conical portion
and/or the further conical portion is between 1,5 to 2,5,
in particular 1,8 to 2,2. The length of the conical portion
can be longer in axial direction than the length of the
conical portion and/or the further conical portion. Such a
formed displacement tool has the advantage that a pile
with a high load bearing capacity can be achieved where-
in the torque to be applied is not such that huge weight
machines have to be used.
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[0027] Of particular advantage is a machine compris-
ing a displacement tool according to the invention. The
machine comprises a drive unit for driving the displace-
ment tool. The drive unit can rotate the displacement tool.
Additionally, the drive unit can move the displacement
tool along the axial direction of the displacement means.
[0028] The machine comprises a control unit for con-
trolling the drive unit. The control unit can control the
rotational speed of the displacement tool. Additionally,
the control unit can control a downlift speed of the dis-
placement tool when it creates the pile bore and an uplift
speed of the displacement tool when the pile bore is gen-
erated and concrete is inserted into the pile bore. For
controlling the drive unit, the control unit can send electric
control signals to the drive unit.
[0029] According to an embodiment of the invention
the control unit controls the drive unit such that a ratio
between the uplift speed of the displacement tool and
the rotational speed of the displacement tool corresponds
with a predetermined value. The value does not change
during the operation of the displacement tool and, thus,
is constant. Keeping a constant ratio between the rota-
tional speed and the uplift speed of the displacement tool
enables that the concrete screw created in the pile bore
has desired shape and strength properties. In particular,
the control unit can automatically control the drive unit in
order to keep the value constant during operation. In par-
ticular, the control unit keeps the ratio constant when the
rotation speed and/or the uplift speed change during the
operation. The control unit can control the drive unit such
that e.g. the uplift speed is reduced when the rotation
speed of the displacement tool is limited by soil resist-
ance.
[0030] The control unit can control the drive unit such
that the drilling is made with maximum speed of the dis-
placement tool when the pile bore is generated. In par-
ticular, the drive unit can be controlled such that the ratio
between the rotational speed and the uplift speed is not
constant during creation of the pile bore.
[0031] The ratio depends on a thread pitch of the helical
thread. If flight spacing is x [meter], then relation between
uplift speed and rotation sped is equal to 1 [meter]/x[me-
ter], eg. if the flight spacing is 0,25 m the displacement
tool rotation speed combined with uplift speed is equal
1/0,25 = 4, which means that in order to achieve required
pile shape it is necessary to get four rotations on each
1m of uplift.
[0032] In the figures, the subject-matter of the invention
is schematically shown, wherein identical or similarly act-
ing elements are usually provided with the same refer-
ence signs. Here shows:

Fig. 1 shows a perspective view of the displacement
tool according to an embodiment of the inven-
tion,

Fig. 2 shows a side view of the displacement tool
shown in fig. 1,

Fig 3 shows a cross section view of the displacement
means shown in fig. 2,

Fig. 4 shows a front view of the displacement tool
shown in fig. 1,

Fig. 5 shows a rear view of the displacement tool
shown in fig. 1,

Fig. 6 shows a machine to which a displacement tool
as shown in fig. 1 to 5 is attached.

[0033] A displacement tool 1 shown in fig. 1 comprises
a tubular member 2 and a displacement means 3. The
displacement means 3 is connected with the tubular
member 2 in a rotationally fixed manner. That means, it
is not possible that the displacement means 3 and the
tubular member 2 rotate relative to each other. The dis-
placement means 3 comprises a cylindrical portion 4 en-
closing the tubular member 2. In particular, the tubular
member 2 passes through the displacement means 3
and protrudes from the displacement means 3 in an axial
direction A of the displacement tool 1. The displacement
means 3 comprises a thread 5 that is only arranged on
the cylindrical portion 4. The thread 5 can be a helical
thread.
[0034] The tubular member 2 is arranged coaxially with
respect to the displacement means 3. A closure means
20 is attached to the end of the tubular member 2 that
protrudes from the displacement means 3. A connection
means 23 is arranged at another end of the tubular mem-
ber 2. The connection means 23 is used to attach the
displacement tool 1 to a machine 24 that is shown in
figure 6. The machine 24 applies a torque to the displace-
ment tool 1 and can move the displacement tool 1 along
the axial direction A so that the displacements tool 1 can
dig a pile bore in a ground.
[0035] The displacement means 3 comprises a conical
portion 17 that is connected with the cylindrical portion
4. In particular, the conical portion 17 is connected with
an end of the cylindrical portion 4. An end of the conical
portion 17 offset from the cylindrical portion 4 is connect-
ed with the tubular member 2 in a rotationally fixed man-
ner. The end of the conical portion 17 has a cross section,
in particular diameter, smaller than the cross section, in
particular diameter, of the conical portion 17 being con-
nected with the cylindrical portion 4. Thus, the conical
portion 17 is arranged such that the cross section, in par-
ticular diameter, increases from the end of the conical
portion 17 along the axial direction A towards the con-
nection means 23.
[0036] Additionally, the displacement means 3 com-
prises a further conical portion 18 that is connected with
the cylindrical portion 4. In particular, the further conical
portion 18 is connected with another end of the cylindrical
portion 4. An end of the further conical portion 18 offset
from the cylindrical portion 4 is connected with the tubular
member 2 in a rotationally fixed manner. The end of the
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further conical portion 18 has a cross section, in particular
diameter, smaller than the cross section, in particular di-
ameter, of the further conical portion 18 being connected
with the cylindrical portion 4. Thus, the further conical
portion 18 is arranged such that the cross section, in par-
ticular diameter, decreases from the cylindrical portion 4
along the axial direction A towards the connection means
23.
[0037] The cylindrical portion 4 is arranged between
the conical portion 17 and the further conical portion 18
in axial direction A of the displacement tool 1. The conical
portion 17, the cylindrical portion 4 and the further conical
portion 4 are formed as one piece component.
[0038] The displacement means 3 comprises protru-
sions 15 that are arranged on an upper face 16 of the
thread 5. The protrusions 15 are arranged adjacent to
each other along the extension of a thread line 14 shown
in fig. 2. Additionally, the displacement means 3 compris-
es further protrusions 19. The further protrusions 19 are
arranged on the conical portion 17, the cylindrical portion
4 and the further conical portion 18. They extend in axial
direction A from the conical portion 17 towards the further
conical portion 18. The further protrusions 19 arranged
on the cylindrical portion 4 are interrupted in their exten-
sion by the helical thread 5.
[0039] Two teeth 8 are arranged at an end 10 of the
helical thread 5. The end 10 of the thread 5 is arranged
proximal to the conical portion 17. The two teeth 8 are
arranged adjacent to each other in a radial direction R of
the displacement tool 1 as can be seen in fig. 4. Two
further teeth 9 are arranged at another end 11 of the
helical thread 5. The other end 11 of the thread 5 is ar-
ranged proximal to the further conical portion 18. The two
further teeth 9 are arranged adjacent to each other in the
radial direction R of the displacement tool 1.
[0040] The teeth 8 and further teeth 9 are arranged
and orientated such that the teeth 8 move along a trajec-
tories when the tubular member 2 is rotated in order to
create the pile bore and that the further teeth 9 move
along the same trajectories when the tubular member 2
is orientated in the opposite direction during the extrac-
tion of the displacement tool 1.
[0041] The displacement tool 1 comprises two other
teeth 22. The other teeth 22 are arranged on the end of
the tubular member 2 that protrudes from the displace-
ment means 3 in axial direction. The other teeth 22 are
arranged adjacent to each other in a circumferential di-
rection of the tubular member 22.
[0042] Fig. 2 shows a side view of displacement tool 1
shown in fig. 1. The thread 5 attached directly on the
cylindrical portion 4 comprises one winding and extends
from the end of the cylindrical portion 4 connected with
the cylindrical portion 17 to the other end of the cylindrical
portion 4 connected with the further conical portion 18.
[0043] The tooth 8 and the further tooth 9 are identically
shaped. Thus, in the following, only the structure of the
tooth 8 is described. The tooth 8 has a tip 12 that lies on
the thread line 14 of the helical thread 5. The tooth 8 is

formed mirror symmetrically. In particular, the tooth 8 is
symmetrically to a plane comprising the thread line 14.
Likewise, the further tooth 9 comprises a further tip 13
that lies on the thread line 14.
[0044] Fig. 3 shows a cross section of the displacement
means 3 shown in fig. 2. The tubular member 2 comprises
a hollow 21 that extends through the complete tubular
member 3. Concrete is inserted via the hollow 21 in order
to create the pile while the displacement tool 1 is retract-
ed. The closure means 20 is positioned in an opened
state so that concrete can be released by the tubular
means 2 into the pile bore that is not shown in the figures.
The closure means 20 is attached to the tubular member
2 and is transferred from the opened state to a closed
state by rotation in the bore. In the closed state no con-
crete can be released by the displacement tool 1.
[0045] The displacement means 3 has an interior
through which the tubular member 2 passes. The cylin-
drical portion 4 has an outer diameter that is larger than
an outer diameter of the tubular member 2. Additionally,
an inner diameter of the cylindrical portion 4 is chosen
such that there is a distance in radial direction between
the cylindrical portion 4 and the tubular member 2.
[0046] Fig. 4 shows a front view of the displacement
tool 1 shown in fig. 1 and fig. 5 shows a rear view of the
displacement tool 1 shown in fig. 1. As is evident from
fig. 4, the other teeth 22 are diametrically arranged to
each other with respect to the tubular member 2.
[0047] The two teeth 8 arranged at the end 10 of the
thread 5 are arranged adjacent to each other in radial
direction R. Likewise, the two further teeth 9 arranged at
the other end 11 of the thread 5 are arranged adjacent
to each other in radial direction R.
[0048] Fig. 6 shows a machine 24 to which a displace-
ment tool 1 as shown in fig. 1 to 5 is attached. The ma-
chine 24 comprises a drive unit 25. The drive unit 25 is
adapted to rotate the non-shown displacement tool 1 and
to move it in vertical direction that corresponds the axial
direction A of the displacement tool 1. By moving the
displacement tool 1 in vertical direction the pile bore is
created or the displacement tool is retracted from the pile
bore. The retraction direction is opposite to the drilling
direction. The machine 24 also comprises a control unit
26 that controls the drive unit 25. In particular, the control
unit 26 sends electric control signals to the drive unit 25
via non-shown wires in order to control the drive unit 25.
[0049] The control unit 26 controls the drive unit 25
such that a ratio between an uplift speed of the displace-
ment tool 1 and a rotational speed of the displacement
tool is constant. The ratio depends on a thread pitch of
the helical thread 5. During the uplift movement of the
displacement means concrete can be inserted into the
pile bore via the displacement tool 1.

Reference Signs

[0050]
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1 displacement tool
2 tubular member
3 displacement means
4 cylindrical portion
5 helical thread
8 tooth
9 further tooth
10 end of helical thread
11 other end of helical thread
12 tip
13 further tip
14 thread line
15 protrusion
16 upper face
17 conical portion
18 further conical portion
19 further protrusions
20 closure means
21 hollow
22 other tooth
23 connection means
24 machine
25 drive unit
26 control unit

A axial direction
R radial direction

Claims

1. Displacement tool (1) for displacing soil, wherein the
displacement tool (1) comprises:
a tubular member (2) and a displacement means (3)
connected to the tubular member (2) in a rotationally
fixed manner, wherein the displacement means (3)
comprises a cylindrical portion (4) enclosing the tu-
bular member (2), wherein:

the displacement means (3) comprises a thread
(5), wherein
at least one tooth (8) is arranged at an end (10)
of the thread (5); and
at least one further tooth (9) is arranged at an-
other end (11) of the thread (5), wherein:

the thread (5) is only arranged on the cylin-
drical portion (4);
the thread (5) comprises merely one wind-
ing; and
a tip (12) of the tooth (8) and a further tip
(13) of the further tooth (9) are arranged
such that they lie on a thread line (14) of the
thread (5).

2. Displacement tool (1) according to claim 1, wherein
the thread (5) extends from one end of the cylindrical
portion (4) to another end of the cylindrical portion

(4) in axial direction (A).

3. Displacement tool (1) according to claim 1 or 2,
wherein

a. exactly two teeth (8) are arranged at the end
(10) of the thread (5) and/or exactly two further
teeth (9) arranged at the other end (11) of the
thread (5) or in that
b. exactly two teeth (8) are arranged at the end
(10) of the thread (5) wherein the teeth (8) are
arranged adjacent to each other in radial direc-
tion (R) and/or in that
c. exactly two further teeth (9) are arranged at
the other end (11) of the thread (5) wherein the
further teeth (9) are arranged adjacent to each
other in radial direction (R).

4. Displacement tool (1) according to claim 1 or 2,
wherein

a. the tooth (8) and the further tooth (9) are iden-
tically shaped and/or in that
b. the tooth (8) and/or the further tooth (9) is
formed mirror symmetric and/or in that
c. the tooth (8) and the further tooth (9) are ar-
ranged such that the tooth (8) moves along a
trajectory when the tubular member (2) is rotated
and that the further tooth (9) moves along the
same trajectory when the tubular member (2) is
rotated in an opposite direction.

5. Displacement tool (1) according to one of the claims
1 to 4, wherein protrusions (15) are arranged on an
upper face (16) of the thread (5).

6. Displacement tool (1) according to one of the claims
1 to 5, wherein

a. a conical portion (17) connected to the cylin-
drical portion (4) and a further conical portion
(18) connected to the cylindrical portion (4) is
connected to the tubular member (2) in a rota-
tionally fixed manner; or
b. an end of the conical portion (17) offset to the
cylindrical portion (4) and/or an end of the further
conical portion (18) offset to the cylindrical por-
tion (4) is connected to the tubular member (2)
in a rotationally fixed manner.

7. Displacement tool (1) according to one of the claims
1 to 6, wherein the displacement means (3) compris-
es a plurality of further protrusions (19) arranged ad-
jacent to each other in a circumferential direction of
the displacement means (3) wherein

a. the further protrusions (19) extend in axial di-
rection (A) from the conical portion (17) via the
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cylindrical portion (4) to the further conical por-
tion (18) and/or wherein
b. the further protrusions (19) extending in the
cylindrical portion (4) are interrupted by the
thread (5).

8. Displacement tool (1) according to one of the claims
1 to 7, wherein the tubular member (2) passes
through the displacement means (3).

9. Displacement tool (1) according to one of the claims
1 to 8, wherein that the displacement tool (1) com-
prises a closure means (20) that in a closed state
closes a hollow (21) of the tubular member (2) and
in an opened state releases the hollow (21) of the
tubular member (2).

10. Displacement tool (1) according to claim 9, wherein

a. the closure means (20) rotates in order to
change from the closed state to the opened state
or vice versa and/or
b. the closure means (20) is attached to an end
of the tubular member (2).

11. Displacement tool (1) according to one of the claims
1 to 10, wherein the displacement tool (1) comprises
at least one other tooth (22) that is arranged at the
end of the tubular member (2).

12. Displacement tool (1) according to one of the claims
1 to 11, wherein

a. a ratio of an outer diameter of the cylindrical
portion (4) to an outer diameter of the tubular
member (2) is between 1,5 to 2,5.
b. a ratio of an axial length of the cylindrical por-
tion (4) to the length of the conical portion is be-
tween 1,5 to 2,5.

13. Machine (24) for creating a pile bore comprising the
displacement tool (1) according to one of the claims
1 to 12.

14. Machine (24) according to claim 13, wherein the ma-
chine (24) comprises a drive unit (25) for driving the
displacement tool (1) and a control unit (26) for con-
trolling the drive unit (25) wherein the control unit
(26) controls the drive unit (25) such that a ratio be-
tween an uplift speed of the displacement tool (1)
and a displacement tool (1) rotational speed corre-
sponds with a predetermined value.

15. Machine (24) according to claim 14, wherein the ratio
depends on a thread pitch of the thread (5).

Patentansprüche

1. Verdrängungswerkzeug (1) zum Verdrängen von
Boden, wobei das Verdrängungswerkzeug (1) Fol-
gendes umfasst:
ein rohrförmiges Element (2) und ein mit dem rohr-
förmigen Element (2) drehfest verbundenes Ver-
drängungsmittel (3), wobei das Verdrängungsmittel
(3) einen zylindrischen Abschnitt (4) umfasst, der
das rohrförmige Element (2) umschließt, wobei:

das Verdrängungsmittel (3) ein Gewinde (5) um-
fasst, wobei
mindestens ein Zahn (8) an einem Ende (10)
des Gewindes (5) angeordnet ist; und
mindestens ein weiterer Zahn (9) an einem an-
deren Ende (11) des Gewindes (5) angeordnet
ist, wobei:

das Gewinde (5) nur auf dem zylindrischen
Teil (4) angeordnet ist;
das Gewinde (5) nur eine Windung umfasst;
und
eine Spitze (12) des Zahns (8) und eine wei-
tere Spitze (13) des weiteren Zahns (9) so
angeordnet sind, dass sie auf einer Gewin-
delinie (14) des Gewindes (5) liegen.

2. Verdrängungswerkzeug (1) nach Anspruch 1, wobei
sich das Gewinde (5) von einem Ende des zylindri-
schen Abschnitts (4) zu einem anderen Ende des
zylindrischen Abschnitts (4) in axialer Richtung (A)
erstreckt.

3. Verdrängungswerkzeug (1) nach Anspruch 1 oder
2, wobei

a. genau zwei Zähne (8) an dem Ende (10) des
Gewindes (5) und/oder genau zwei weitere Zäh-
ne (9) an dem anderen Ende (11) des Gewindes
(5) angeordnet sind oder dass
b. genau zwei Zähne (8) an dem Ende (10) des
Gewindes (5) angeordnet sind, wobei die Zähne
(8) in radialer Richtung (R) nebeneinander an-
geordnet sind und/oder dass
c. genau zwei weitere Zähne (9) an dem ande-
ren Ende (11) des Gewindes (5) angeordnet
sind, wobei die weiteren Zähne (9) in radialer
Richtung (R) nebeneinander angeordnet sind.

4. Verdrängungswerkzeug (1) nach Anspruch 1 oder
2, wobei

a. der Zahn (8) und der weitere Zahn (9) iden-
tisch geformt sind und/oder dass
b. der Zahn (8) und/oder der weitere Zahn (9)
spiegelsymmetrisch ausgebildet ist und/oder
dass
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c. der Zahn (8) und der weitere Zahn (9) so an-
geordnet sind, dass sich der Zahn (8) entlang
einer Trajektorie bewegt, wenn das rohrförmige
Element (2) gedreht wird, und dass sich der wei-
tere Zahn (9) entlang der gleichen Trajektorie
bewegt, wenn das rohrförmige Element (2) in
einer entgegengesetzten Richtung gedreht
wird.

5. Verdrängungswerkzeug (1) nach einem der Ansprü-
che 1 bis 4, wobei Vorsprünge (15) an einer oberen
Fläche (16) des Gewindes (5) angeordnet sind.

6. Verdrängungswerkzeug (1) nach einem der Ansprü-
che 1 bis 5, wobei

a. ein mit dem zylindrischen Abschnitt (4) ver-
bundener konischer Abschnitt (17) und ein wei-
terer mit dem zylindrischen Abschnitt (4) ver-
bundener konischer Abschnitt (18) mit dem rohr-
förmigen Element (2) drehfest verbunden ist;
oder
b. ein Ende des zu dem zylindrischen Abschnitt
(4) versetzten konischen Abschnitts (17)
und/oder ein Ende des zu dem zylindrischen Ab-
schnitt (4) versetzten weiteren konischen Ab-
schnitts (18) mit dem rohrförmigen Element (2)
drehfest verbunden ist.

7. Verdrängungswerkzeug (1) nach einem der Ansprü-
che 1 bis 6, wobei das Verdrängungsmittel (3) eine
Vielzahl von weiteren Vorsprüngen (19) umfasst, die
in Umfangsrichtung des Verdrängungsmittels (3) ne-
beneinander angeordnet sind, wobei

a. sich die weiteren Vorsprünge (19) in axialer
Richtung (A) von dem konischen Abschnitt (17)
über den zylindrischen Abschnitt (4) zu dem wei-
teren konischen Abschnitt (18) erstrecken
und/oder wobei
b. die sich in dem zylindrischen Abschnitt (4)
erstreckenden weiteren Vorsprünge (19) durch
das Gewinde (5) unterbrochen sind.

8. Verdrängungswerkzeug (1) nach einem der Ansprü-
che 1 bis 7, wobei das rohrförmige Element (2) durch
das Verdrängungsmittel (3) hindurchgeht.

9. Verdrängungswerkzeug (1) nach einem der Ansprü-
che 1 bis 8, wobei das Verdrängungswerkzeug (1)
ein Verschlussmittel (20) umfasst, das in einem ge-
schlossenen Zustand einen Hohlraum (21) des rohr-
förmigen Elements (2) verschließt und in einem ge-
öffneten Zustand den Hohlraum (21) des rohrförmi-
gen Elements (2) freigibt.

10. Verdrängungswerkzeug (1) nach Anspruch 9, wobei

a. das Verschlussmittel (20) rotiert, um von dem
geschlossenen Zustand in den geöffneten Zu-
stand oder umgekehrt überzugehen und/oder
b. das Verschlussmittel (20) an einem Ende des
rohrförmigen Elements (2) angebracht ist.

11. Verdrängungswerkzeug (1) nach einem der Ansprü-
che 1 bis 10, wobei das Verdrängungswerkzeug (1)
mindestens einen weiteren Zahn (22) umfasst, der
an dem Ende des rohrförmigen Elements (2) ange-
ordnet ist.

12. Verdrängungswerkzeug (1) nach einem der Ansprü-
che 1 bis 11, wobei

a. ein Verhältnis des Außendurchmessers des
zylindrischen Abschnitts (4) zum Außendurch-
messer des rohrförmigen Elements (2) zwi-
schen 1,5 und 2,5 liegt.
b. ein Verhältnis zwischen einer axialen Länge
des zylindrischen Abschnitts (4) und der Länge
des konischen Abschnitts zwischen 1,5 und 2,5
liegt.

13. Maschine (24) zum Herstellen einer Pfahlbohrung,
umfassend das Verdrängungswerkzeug (1) nach ei-
nem der Ansprüche 1 bis 12.

14. Maschine (24) nach Anspruch 13, wobei die Maschi-
ne (24) eine Antriebseinheit (25) zum Antreiben des
Verdrängungswerkzeugs (1) und eine Steuereinheit
(26) zum Steuern der Antriebseinheit (25) umfasst,
wobei die Steuereinheit (26) die Antriebseinheit (25)
so steuert, dass ein Verhältnis zwischen einer Hub-
geschwindigkeit des Verdrängungswerkzeugs (1)
und einer Drehgeschwindigkeit des Verdrängungs-
werkzeugs (1) einem vorbestimmten Wert ent-
spricht.

15. Maschine (24) nach Anspruch 14, wobei das Ver-
hältnis von einer Gewindesteigung des Gewindes
(5) abhängig ist.

Revendications

1. Outil de déplacement (1) pour déplacer le sol, dans
lequel l’outil de déplacement (1) comprend :
un élément tubulaire (2) et un dispositif de déplace-
ment (3) relié à l’élément tubulaire (2) par un système
de rotation fixe, dans lequel le dispositif de déplace-
ment (3) comprend une partie cylindrique (4) entou-
rant l’élément tubulaire (2), dans lequel :

le dispositif de déplacement (3) comprend un
filetage (5), dans lequel
au moins une dent (8) est disposée à une extré-
mité (10) du filetage (5) ; et
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au moins une autre dent (9) est disposée à une
autre extrémité (11) du filetage (5), dans lequel :

le filetage (5) est uniquement disposé sur
la partie cylindrique (4) ;
le filetage (5) ne comprend qu’une spire ; et
une pointe (12) de la dent (8) et une autre
pointe (13) de l’autre dent (9) sont dispo-
sées de manière à se situer sur une ligne
de filetage (14) du filetage (5).

2. Outil de déplacement (1) selon la revendication 1,
dans lequel le filetage (5) s’étend d’une extrémité de
la partie cylindrique (4) à une autre extrémité de la
partie cylindrique (4) dans la direction axiale (A).

3. Outil de déplacement (1) selon la revendication 1 ou
2, dans lequel

a. exactement deux dents (8) sont disposées à
l’extrémité (10) du filetage (5) et/ou exactement
deux autres dents (9) sont disposées à l’autre
extrémité (11) du filetage (5), ou en ce que
b. exactement deux dents (8) sont disposées à
l’extrémité (10) du filetage (5), les dents (8) étant
disposées de façon adjacente l’une par rapport
à l’autre dans la direction radiale (R) et/ou en ce
que
c. exactement deux autres dents (9) sont dispo-
sées à l’autre extrémité (11) du filetage (5), les
autres dents (9) étant disposées de façon adja-
cente l’une par rapport à l’autre dans la direction
radiale (R).

4. Outil de déplacement (1) selon la revendication 1 ou
2, dans lequel

a. la dent (8) et l’autre dent (9) sont de forme
identique et/ou en ce que
b. la dent (8) et/ou l’autre dent (9) est formée
symétriquement en miroir et/ou en ce que
c. la dent (8) et l’autre dent (9) sont disposées
de sorte que la dent (8) se déplace le long d’une
trajectoire lorsque l’élément tubulaire (2) est en
rotation et que l’autre dent (9) se déplace le long
de la même trajectoire lorsque l’élément tubu-
laire (2) est en rotation dans une direction op-
posée.

5. Outil de déplacement (1) selon l’une des revendica-
tions 1 à 4, dans lequel des saillies (15) sont dispo-
sées sur une face supérieure (16) du filetage (5).

6. Outil de déplacement (1) selon l’une des revendica-
tions 1 à 5, dans lequel

a. une partie conique (17) reliée à la partie cy-
lindrique (4) et une autre partie conique (18) re-

liée à la partie cylindrique (4) sont reliées à l’élé-
ment tubulaire (2) par un système de rotation
fixe ; ou
b. une extrémité de la partie conique (17) en
décalage par rapport à la partie cylindrique (4)
et/ou une extrémité de l’autre partie conique (18)
en décalage par rapport à la partie cylindrique
(4) est reliée à l’élément tubulaire (2) par un sys-
tème de rotation fixe.

7. Outil de déplacement (1) selon l’une des revendica-
tions 1 à 6, dans lequel le dispositif de déplacement
(3) comprend une pluralité d’autres saillies (19) dis-
posées de façon adjacente les unes par rapport aux
autres dans une direction circonférentielle du dispo-
sitif de déplacement (3) dans lequel

a. les autres saillies (19) s’étendent dans la di-
rection axiale (A) depuis la partie conique (17)
jusqu’à l’autre partie conique (18) en passant
par la partie cylindrique (4) et/ou dans lequel
b. les autres saillies (19) s’étendant dans la par-
tie cylindrique (4) sont interrompues par le file-
tage (5).

8. Outil de déplacement (1) selon l’une des revendica-
tions 1 à 7, dans lequel l’élément tubulaire (2) tra-
verse le dispositif de déplacement (3).

9. Outil de déplacement (1) selon l’une des revendica-
tions 1 à 8, dans lequel l’outil de déplacement (1)
comprend un dispositif de fermeture (20) qui, en état
de fermeture, ferme un creux (21) de l’élément tu-
bulaire (2) et, en état d’ouverture, dégage le creux
(21) de l’élément tubulaire (2).

10. Outil de déplacement (1) selon la revendication 9,
dans lequel

a. le dispositif de fermeture (20) pivote afin de
passer de l’état de fermeture à l’état d’ouverture
ou vice versa et/ou
b. le dispositif de fermeture (20) est fixé à une
extrémité de l’élément tubulaire (2).

11. Outil de déplacement (1) selon l’une des revendica-
tions 1 à 10, dans lequel l’outil de déplacement (1)
comprend au moins une autre dent (22) disposée à
l’extrémité de l’élément tubulaire (2).

12. Outil de déplacement (1) selon l’une des revendica-
tions 1 à 11, dans lequel

a. un rapport entre un diamètre extérieur de la
partie cylindrique (4) et un diamètre extérieur de
l’élément tubulaire (2) est compris entre 1,5 et
2,5.
b. un rapport entre une longueur axiale de la
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partie cylindrique (4) et la longueur de la partie
conique est compris entre 1,5 et 2,5.

13. Machine (24) pour créer un forage de pieu compre-
nant l’outil de déplacement (1) selon l’une des re-
vendications 1 à 12.

14. Machine (24) selon la revendication 13, dans laquel-
le la machine (24) comprend une unité d’entraîne-
ment (25) pour entraîner l’outil de déplacement (1)
et une unité de commande (26) pour contrôler l’unité
d’entraînement (25), dans laquelle l’unité de com-
mande (26) contrôle l’unité d’entraînement (25) de
sorte qu’un rapport entre une vitesse de levage de
l’outil de déplacement (1) et une vitesse de rotation
de l’outil de déplacement (1) corresponde à une va-
leur prédéterminée.

15. Machine (24) selon la revendication 14, dans laquel-
le le rapport dépend d’un pas de filetage du filetage
(5).
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