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SYSTEM FOR COUPLING OF PILES

The present invention relates to an attachment system for detachably coupling a
female tube end and a male tube end to each other in order to form foundation piles,
comprising:

- acylindrical sleeve hole in a tube sleeve of the female tube end,

- a corresponding cylindrical sleeve hole in a tube sleeve of the male tube end
which is alignable with the sleeve hole in the female tube end when the male
tube end is being fitted in the female tube end; and

- a coupling element which comprises a cylindrical base body which is fittable
in these sleeve holes when the sleeve holes have been aligned with respect to

each other, in order to couple the tube ends to each other.

The term cylindrical is understood to mean that the shape is substantially essentially
the shape of a cylinder with a circular base area. In this case, this shape may also be
provided with protuberances and/or openings and/or bevels with respect to this
cylindrical basic form. Thus, the base area of a cylindrical sleeve hole which is
configured as an opening in a curved tube sleeve may, for example, also be similarly
curved.

The sleeve holes are alignable when they can be arranged so as to adjoin one another
in such a way that they form a substantially cylindrical hole together which has a
shape which substantially corresponds to the shape of the cylindrical base body of
the coupling element.

The coupling element is fittable in these sleeve holes when it can extend substantially
in these sleeve holes. In this case, the coupling element may protrude slightly with
respect to these sleeve holes, but will still substantially extend within the space of
these sleeve holes, for example a tube formed thereby can freely be arranged in the
ground and concrete can be poured freely via a tube which has been formed thereby.

Often, said tube ends have to be coupled to each other in order to produce foundation

piles. These tube ends may form part of tube parts to be coupled in order to form a



WO 2022/157650 PCT/1B2022/050455

10

15

20

25

30

tube together or, for example, to form part of a wear part, such as for example a drill
bit to be coupled to a tube part.

Nowadays, there are already many commercially available attachment systems for
coupling tubes which are used to form foundations or foundation piles in the ground.
These attachment systems are usually complicated and expensive to construct and are
often difficult to uncouple in practice.

In many cases, existing couplings use a screw thread in order to lock everything
together. However, a screw thread is not very strong in combination with ground and
concrete, as a result of which such couplings are very susceptible to wear.

JP 5021437 B2 illustrates an attachment system which is often used to couple tube
ends to each other in order to form foundation piles. In this case, coupling elements
which are provided in sleeve holes in the tube ends to this end are screwed onto an
internal band by bolts.

US 8,397,364 B2 presents various attachment systems which use elastic seals so as to
be able to eliminate screw threads. In this case, the couplings are relatively
complicated and not very suitable for use when pouring concrete in order to form
foundation piles.

It is the object of the present invention to provide such an attachment system by
means of which tube ends for forming foundation piles can be coupled in a simple
and durable way without the use of screw threads or elastic seals.

This object of the invention is achieved by providing an attachment system for
detachably coupling a female tube end and a male tube end to each other in order to
form foundation piles, comprising:

- acylindrical sleeve hole in a tube sleeve of the female tube end;

- a corresponding cylindrical sleeve hole in a tube sleeve of the male tube end
which is alignable with the sleeve hole in the female tube end when the male
tube end is being fitted in the female tube end; and

- acoupling element, which comprises a cylindrical base body which is fittable
in these sleeve holes when the sleeve holes have been aligned with respect to

each other, in order to couple the tube ends to each other;
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- a blocking pin which is provided on and extends radially with respect to the
base body or one of the sleeve holes; and
- a blocking slot which is respectively provided in one of the sleeve holes or
the base body and in which the blocking pin is fittable;
wherein the blocking pin and the blocking slot are arranged in such a way that the
coupling element is rotatable through an angle after it has been fitted in the sleeve
holes, wherein the blocking pin is fitted in the blocking slot with guiding action;
and wherein at least one sleeve hole and the base body are provided with
corresponding sleeve slots which extend at least partly axially with respect to the
respective sleeve hole or the respective base body, so that these sleeve slots together
form a fitting hole after the coupling element has been fitted in the sleeve holes and
after the coupling element has been rotated through the angle, and that the
attachment system comprises a blocking element which is fittable in this formed

fitting hole in order to prevent the coupling element in the sleeve holes from rotating.

The coupling elements comprising a cylindrical base body which is fitted in
cylindrical sleeve holes produce a durable coupling in which the strong cylindrical

shapes can transmit the required forces and torques.

The coupling element may be blocked radially with respect to the tube sleeves by
means of the blocking pin and the blocking slot without having to use screw threads.
To this end, the blocking pin may simply be fitted in the blocking slot by means of a
rotary movement by rotating the coupling element in the sleeve holes. By means of
the blocking element, rotation of the coupling element in the reverse direction can
easily be prevented.

In a specific embodiment, this blocking element is designed such that when this
blocking element is installed in the fitting hole, when a rotational force is applied to
the coupling element which remains below a breaking rotational force, the blocking
element prevents the rotation of the coupling element in the sleeve holes and that
when a rotational force is applied to the coupling element which exceeds the
breaking rotational force, the blocking element breaks and the coupling element can
again be rotated in the sleeve holes. Under normal operating conditions, where the
tube ends are to be coupled together, this coupling will not disengage. Only when the

blocking element is intentionally broken by applying a rotational force to the
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coupling element greater than the breaking rotational force or when the blocking

element is removed in some other manner can the coupling be disengaged.

In addition to said sleeve slots, the sleeve holes and the base body may also be
provided with additional sleeve slots which together form one or more additional

fitting holes in order to fit one or more additional blocking elements therein.

In a preferred embodiment, the sleeve slots and the blocking pin are arranged in such
a way that, during fitting of the coupling element in the sleeve holes, the blocking pin
is guided in one or more of these sleeve slots which serve as a guide slot. In this way,
the coupling element can easily be correctly positioned and fitted in the sleeve holes

in order to be able to fit the blocking pin in the blocking slot with guiding action.

The sleeve hole in the female tube end is preferably configured as a perforation
through the corresponding tube sleeve. The sleeve hole in the male tube end is also
preferably configured as a perforation through the corresponding tube sleeve.

The coupling element can be fitted more readily in a full sleeve hole which has been

made in the corresponding tube sleeve.

If one of the two sleeve holes is configured to terminate and is in this case delimited
by a bottom, the coupling element may in this case be fitted in the sleeve holes, but
the depth is delimited by this bottom. An ending sleeve hole in the male tube end has
the advantage that the inside of the male tube end is completely protected from the
female tube end. No concrete or cement moisture can penetrate between the blocking
element and no concrete or cement moisture can penetrate between the male and
female tube ends via this casing sleeve hole either. This makes disconnection easier.

If no such bottom is provided, the coupling element can readily be installed and
removed from the sleeve holes by fitting this coupling element in the sleeve holes via
a side, as desired, and by tapping it through the sleeve holes via a side in order to
remove the coupling element, as desired. In this case, the coupling element may be
installed/removed either from outside the tube ends inwards or from inside the tube

ends outwards.
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Said fitting hole for fitting the blocking element therein preferably extends through
the tube sleeves, so that this blocking element may also be readily installed therein
via a side and may be removed therefrom by tapping via a side through the fitting
hole, as desired. However, this is not obligatory. Even if the fitting hole only extends
through a part of the tube sleeves (for example only through one of the two tube
sleeves), it is possible to fit a blocking element therein in order to prevent rotation of

the coupling element in the reverse direction.

Continuous slots and holes which extend through a tube sleeve are easier and less
expensive to produce. Thus, a piece only has to be clamped on the machine once and
everything can be done from one side.

Producing the coupling in such an inexpensive way makes it possible to also fit a
wear part by means of an attachment system according to the present invention. Such
a wear part may simply be discarded after use, including the respective male tube end
or female tube end. However, the coupling elements themselves may be re-used in

this case and in some embodiments the blocking elements may be re-used as well.

An attachment system according to the present invention is suitable for coupling both
round tubes and non-round tubes or elements of various diameters and of various
wall thicknesses. If desired, it is also possible to couple a round tube to a square or
polygonal shape by means thereof.

Preferably, however, the tube ends are of a substantially cylindrical design. By
making the tube ends substantially cylindrical, these are rotatable with respect to
each other. As a result of the fact that the tube ends are rotatable with respect to each

other, they are more readily (dis)connectable.

During coupling, the sleeve holes should not yet be placed in the desired position
with respect to each other when fitting the male tube end in the female tube end.
These tube ends should first be fitted in one another and then be rotated with respect
to each other until the sleeve holes are aligned with respect to each other.

In order to effect uncoupling, in some embodiments the blocking element can first be
removed and in other embodiments the blocking element can first be broken. After
removing the coupling element thereafter, the male tube end may be rotated with

respect to the female tube end while they are still situated inside one another.
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The formed fitting hole of an attachment system according to the invention is
preferably also substantially cylindrical. Accordingly, the blocking element is then

also preferably substantially cylindrical.

In order to achieve a strong coupling, the female tube end is preferably provided with
several corresponding sleeve holes. The male tube end is preferably also provided
with several corresponding sleeve holes.

In this case, an equal number of sleeve holes is preferably selected in both the female
tube end and in the male tube end, but this is not strictly necessary.

These sleeve holes may, if desired, also be provided at different heights and/or in
additional levels above one another.

The number of sleeve holes which can be aligned with each other simultaneously is
equal to the number of corresponding coupling elements and blocking elements

which are provided.

A tube which is formed by coupling tube ends by means of an attachment system
according to the present invention preferably has virtually the same inner diameter
along its entire length and virtually the same outer diameter along its entire length.
Thus, there are no protruding parts which might impede the introduction of the tube
in the ground and there are no protruding parts which could obstruct the central
passage for concrete through the space of the tube. This also makes the tube ends

easier to produce.

Preferably, the female tube end is provided with an inner depression which is
delimited by a shoulder. The male tube end is preferably provided with a
corresponding outer depression which is delimited by a shoulder. In this case, the
outer depression of the male tube end is then fittable in the inner depression of the
female tube end in order to fit the male tube end in the female tube end. In this case,

fitting the male tube end in the female tube end is then delimited by the shoulders.

In this case, every sleeve hole in the female tube end is preferably provided in the
inner depression and every sleeve hole in the male tube end is then preferably

provided in the outer depression.
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With only a single depression per tube end (in addition to any bevels which may be
present on the edges in order to facilitate coupling), these tube ends can be produced

in a very simple and durable way.

An attachment system according to the present invention is preferably entirely free
from elastic seals.
Consequently, no recesses for installing such elastic seals are required which would

unnecessarily weaken the coupling.

In order to produce foundation piles, it is not always necessary for the coupling to be
completely watertight, thus making it possible for an attachment system according to
the invention to be free from elastic seals. Due to a minimal tolerance being used, it
is in any case impossible for a liquid substance with a particle size greater than this
tolerance to end up inside the coupling. Should liquid from the cement end up inside
the coupling, for example, then this will remain there and will itself start to act as a
seal.

By means of a limited tolerances, it is also possible to couple the tube ends to each
other with the aid of grease which is applied to the depressions. This grease then also
partly provides a sealing action.

In addition, it is possible to use silicone which is applied to one of said shoulders or
to both shoulders. If the male tube end is then fitted in the female tube end, this

silicone is then present between the shoulders.

By limiting the tolerance, a coupling of tube ends using an attachment system
according to the invention thus seals sufficiently to ensure that no water and dirt

from outside can enter the tube and no dirt or concrete can flow out via the coupling.

The blocking slot of an attachment system according to the present invention will
extend over at least a part of the circumference of either a cylindrical sleeve hole or
the cylindrical base body of the coupling element. This blocking slot may, in
principle, extend along the entire circumference. Preferably, this blocking slot
extends only over a part of this circumference over an angle which corresponds to

the angle through which the coupling element is rotatable, so that the sleeve slots are
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automatically aligned with respect to each other in the process in order to form the

fitting hole together.

More specifically, the blocking slot of an attachment system according to the present
invention may be configured to taper, so that when the blocking pin is fitted in this
blocking slot, this blocking pin will also engage in the blocking slot when the
coupling element has not been fitted sufficiently far or too far in the sleeve holes.
During rotation of the coupling element, the blocking slot will then guide the
blocking pin to the desired position, in which the coupling element is also fitted at
the desired depth in the sleeve holes. However, in a simple embodiment, the blocking
slot will be configured as a slot which is delimited in the length direction by parallel

walls.

The coupling element is preferably only rotated through a limited angle in the sleeve
holes. The angle through which the coupling element is rotatable, is to this end
preferably limited to an angle of less than 360°. More preferably, this angle is limited
to an angle of less than 180° and most preferably to an angle of less than 90° or even
less than 45°. As has already been indicated above, this angle may in this case be, for

example, limited by accordingly delimiting the blocking slot.

Furthermore preferably, the coupling element comprises an engagement element
which is to be engaged by a hand tool in order to rotate this coupling element. This
engagement element can also be used for inserting the coupling element into the
sleeve holes during installation and for removing the coupling element from the
sleeve holes during dismantling. In this case, one or more such engagement elements
may be provided. Such an engagement element is preferably configured as an
engagement hole. This engagement hole(s) in the blocking element may be made as a

perforation through the blocking element or ending or a combination.

In a particular embodiment, the blocking pin will be provided on the base body and
the blocking slot will end in the outer sleeve surface of the male tube end. In this

way, the blocking slot may be protected from wear by the female tube end.
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The present invention will now be explained in more detail by means of the

following detailed description of some embodiments of attachment systems

according to the present invention. The sole aim of this description is to give

illustrative examples and to indicate further advantages and features of the present

invention, and can therefore by no means be interpreted as a limitation of the area of

application of the invention or of the patent rights defined in the claims.

Reference numerals are used in this detailed description to refer to the attached

drawings, in which:

Fig. 1 shows a first embodiment of an attachment system according to the
present invention in perspective, in a cut-away view and seen from above;
Fig. 2 shows the attachment system from Fig. 1 in perspective, in a cut-away
view, seen from below;

Fig. 3 shows the attachment system from Fig. 1 in perspective, in the
assembled state, seen from above;

Fig. 4 shows a cross section of a part of the attachment system from Fig. 1,
cut across the coupling element;

Fig. 5 shows a second embodiment of an attachment system according to the
present invention in perspective, in a cut-away view and seen from above;
Fig. 6 shows the attachment system from Fig. 5 in perspective, in a cut-away
view, seen from below;

Fig. 7a-7f show in several steps with the attachment system of figure 1 in
views and a perspective how starting from a composite state, when applying a
rotational force above a breaking rotational force, the blocking element
breaks and the coupling element is again rotatable in the sleeve holes and
removable from them,;

Fig. 8 a third embodiment of an attachment system according to the present
invention is shown in longitudinal section, cut across the coupling element;
Fig. 9 a fourth embodiment of an attachment system according to the present

invention is shown in longitudinal section, cut across the coupling element.

The illustrated attachment systems (1) in each case comprise a female tube end (4)

and a male tube end (5) which form part of tubes (2, 3) which may be coupled to
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form an assembled tube. Alternatively, one of the two tube ends (4, 5) could also

form part of a wear part, such as for example a drill bit.

In the figures, the male tube end (5) is always shown at the top and the female tube
end (4) is always shown at the bottom. However, it is readily possible to place the
female tube end (4) at the top and the male tube end (5) at the bottom.

The illustrated tube ends (4, 5) have a circular cross section, but could also be
provided with a different cross section, as is the case with tube ends according to the

prior art.

The female tube end (4) is provided with an inner depression (20) which is delimited
by a shoulder (17). In a corresponding manner, the male tube end (5) is provided
with an outer depression (21) which is delimited by a shoulder (18). The outer
depression (21) of the male tube end (5) is fittable in the inner depression (20) of the
female tube end (4). Bevels (22) are provided along the edges of the depressions (20,
21) in order to facilitate (de)coupling. The shoulders (17, 18) delimit the fitting of the
male tube end (5) in the female tube end (4). The dimensions of the two tube ends (4,
5) are in accordance therewith, with limited tolerances. In order nevertheless to be
able to fit these tube ends (4, 5) with this limited tolerance smoothly in each other,

grease may be applied in the depressions (20, 21).

The inner depression (20) of the female tube end (4) comprises additional cylindrical
sleeve holes (8) which are distributed over the circumference of the tube end (4).
These cylindrical sleeve holes (8) penetrate the tube sleeve of the female tube end (4)
completely.

The outer depression (21) of the male tube end (5) comprises additional
corresponding cylindrical sleeve holes (9) which are distributed over the
circumference of the tube end (5). In the first three illustrated embodiments, these
cylindrical sleeve holes (9) also penetrate the tube sleeve of the male tube end (5)
completely. In the last embodiment shown (see Figure 9) this cylindrical sleeve hole
is ending.

Due to the fact that the tube ends (4, 5) are cylindrical, they are rotatable with respect

to each other. The sleeve holes (8, 9) are arranged in such a way that corresponding
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male and female sleeve holes (8, 9) can be aligned with each other. In the illustrated
embodiments, every sleeve hole (9) in the male tube end (5) in this case adjoins a

corresponding sleeve hole (8) in the female tube end (4).

For every pair of corresponding sleeve holes (8, 9) which are aligned in this way, the
illustrated attachment systems (1) comprise a coupling element (6). This coupling
element (6) has a cylindrical base body (7) which is fittable in these sleeve holes (8,
9) when the sleeve holes (8, 9) have been aligned with respect to each other in order
to couple the tube ends (4, 5) to each other. In this case, the base body (7) has the
same cylindrical shape as the sleeve holes (8, 9) and is slightly smaller with minimal
tolerance. In the first two illustrated embodiments, the height of this base body (7)
virtually corresponds to the thicknesses of the tube sleeves of the tube ends (4, 5),
which also virtually corresponds to the sum of the thicknesses of the depressed part
(20, 21) of these tube ends (4, 5). In the third embodiment (see Figure 8), the base
body (7) of the coupling element (6) is slightly higher, and in the fourth embodiment
(see Figure 9), the base body (7) is less high.

In the first three illustrated embodiments, the sleeve holes (8, 9) extend through the
tube sleeves of the tube ends (4, 5), so that the coupling element (6) is fittable in or
removable from these sleeve holes (8, 9) from the outside as well as the inside. In
alternative embodiments, in which one of the two sleeve holes (8, 9) is designed as a
terminating hole, the coupling element (6) will only be fittable in or removable from
these sleeve holes (8, 9) from one of the two sides. This is the case in the fourth
illustrated embodiment in Figure 9.

In the first illustrated embodiment and the last two illustrated embodiments, the
coupling element (6) of the attachment system (1) is furthermore provided with a
blocking pin (13) which is raised radially with respect to the sleeve surface of the
base body (7).

In this case, every sleeve hole (9) in the male tube end (5) is provided with a
corresponding blocking slot (14). This blocking slot (14) is formed in the sleeve
surface of this sleeve hole (9) in the shape of an arc across part of the circumference
of this sleeve surface. This blocking slot (14) ends on the outer circumference of the

male tube end (5) and is protected by the female tube end (4) when the male tube end
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(5) is fitted in the female tube end (4) in order to limit wear of this blocking slot (14).
Alternatively, the blocking slot (14) may optionally be provided in the female tube

end (4) and may in this case be produced in a similar way.

Conversely, in the second illustrated embodiment, every sleeve hole (9) in the male
tube end (5) is provided with a blocking pin (13) which is raised radially with respect
to the sleeve surface of this sleeve hole (9). Alternatively, the blocking pin (13) may
be provided in the female tube end (4), if desired.

In this second embodiment, the coupling element (6) is provided with a blocking slot
(14) which corresponds to the blocking pin (13). This blocking slot (14) is formed in
the sleeve surface of the coupling element (6) in the shape of an arc across part of the

circumference of this sleeve surface.

In all embodiments, the blocking pin (13) and blocking slot (14) are arranged in such
a way that when the coupling element (6) has been fitted in a sleeve hole (9), the
blocking pin (13) engages in the blocking slot (14) upon rotation of the coupling
element (6).

In each case, the blocking slot (14) extends only across a part of the circumference of
the sleeve hole (9) of the coupling element (6), so that the rotation of the coupling
element (6) in the sleeve hole (9) is limited to an angle which corresponds to the
length of the arc of this blocking slot (14).

If desired, still further blocking pins and corresponding blocking slots may be
provided in addition to the illustrated blocking pin (13) and the illustrated blocking
slot (14), for example distributed over the circumference of the cylinder shapes.

In the illustrated embodiments, the sleeve holes (8, 9) are furthermore provided with
corresponding sleeve slots (11, 12) which extend axially with respect to the
respective sleeve hole (8, 9) and are also aligned with each other when the sleeve
holes (8, 9) are being aligned with each other. The base body (7) is furthermore
provided with a sleeve slot (10) which corresponds to these sleeve slots (11, 12) and
extends axially with respect to the base body (7) and forms a fitting hole together
with the sleeve slots (11, 12) in the sleeve holes (8, 9), once the coupling element (6)
has been fitted in the sleeve holes (8, 9) and after the coupling element (6) has been
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rotated through said angle. To this end, the sleeve slots (10, 11, 12) are dimensioned
in a corresponding manner.

For every fitting hole which can be formed in this way, the illustrated embodiments
comprise a blocking element (15) which is fittable in this formed fitting hole in order
to prevent rotation of the coupling element (6) in the sleeve holes (8, 9). In the last
two embodiments, the fitting holes and the blocking elements are not shown on the

figures, but are provided in a similar way.

Each illustrated fitting hole extends through the tube sleeves, so that the
corresponding blocking element (15) is fittable in or removable from these fitting
holes from both the outside and the inside. In alternative embodiments, in which the
fitting hole is configured to terminate, the blocking element (15) will only be fittable
in and removable from this fitting hole from one of the two sides.

for example due to the fact that an aforementioned sleeve slot (11, 12) is only
provided in one of the two holes (8, 9),

This may be the case, for example, because only one of the two sleeve holes (8, 9) is
provided with a said sleeve slot (11 12), or because these sleeve slots (11, 12) are
correspondingly executed with sleeve holes (8, 9) and coupling elements (6) which
do not extend through the tube sleeves of both the male tube end (5) and the female
tube end (4), as in the fourth illustrated embodiment.

In the illustrated embodiments, the fitting holes are cylindrical. In alternative
embodiments, the fitting holes may also have a different shape, this being achieved
by shaping the corresponding sleeve slots (10, 11, 12) differently.

In the first illustrated embodiment and the last two illustrated embodiments, the
sleeve slots (11, 12) in the sleeve holes (8, 9) furthermore serve as a guide slot for
guiding the blocking pin (13) when fitting the coupling element (6) in the sleeve
holes (8, 9).

In the second illustrated embodiment, the sleeve slot (10) in the base body (7)
furthermore serves as a guide slot for guiding the blocking pin (13) when fitting the
coupling element (6) in the sleeve holes (8, 9).
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In the illustrated embodiments, the coupling element (6) is in each case furthermore
provided with an engagement hole (16) which is to be engaged with by a hand tool
(23) in order to rotate the coupling element (6) and/or to push or pull the coupling
element (6) into or out of the sleeve holes (8, 9), respectively.

This engagement hole (16) may be provided through the coupling element (6) as in
the first three illustrated embodiments, or may be terminated as in the last illustrated

embodiment. It is also possible to provide a combination of both.

Instead of providing one such engagement hole (16), it is also possible to provide

several engagement holes of this kind.

The female tube end (4) and the male tube end (5) are preferably made of metal.
More specifically, these may be made of, for example, steel of type S355 which is
subjected to additional hardening. Alternatively, these could be made of, for
example, 42CrMo4 with an additional hardening step. Alternatively, they could be
made of spheroidal graphite cast iron, cast steel or forged steel.

The coupling elements (6) are preferably also made of metal. More specifically,
these may be made of, for example, 42CrMo4 which is subjected to an additional oil
hardening step. Alternatively, these could be made of, for example, S355, with an
additional hardening step.

For the blocking pins (13) and blocking elements (15), standard elements which are
commercially available may be chosen. In order to secure the blocking pins (13), a
hole (19) may be drilled in the corresponding component, as shown in Fig. 4, into
which this blocking pin (13) may be fitted.

In order to couple the tube ends (4, 5) by means of an illustrated attachment system
(1), the male tube end (5) is pushed into the female tube end (4). Subsequently, the
sleeve holes (8, 9) are aligned with respect to each other, for example by means of a
guide plug which is provided with a conical end and thus guides the sleeve holes (8,
9) to the correct positions. In this case, these sleeve holes (8, 9) are aligned in such a
way that they are situated opposite one another in a straight line.

The coupling elements (6) are placed in the respective sleeve holes (8, 9) by guiding
the blocking pin (13) into the corresponding sleeve slots (11, 12) or into the
corresponding sleeve slot (10).
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Then, the coupling elements (6) are rotated by means of a tool (23), by the tool (23)
engaging in the engagement slot (16) in such a way that the blocking pin (13) comes
to lie in the blocking slot (14). The coupling elements (6) are rotated in such a way
that the sleeve slots (10, 11, 12) of both the coupling elements (6) and the sleeve
holes (8, 9) are aligned. The blocking elements (15) which prevent rotation of the

coupling elements (6) are arranged in the fitting holes which have thus been formed.

All coupling elements (6) and blocking elements (15) can be removed again from the

tube ends (4, 5) by following the reverse order and can then be re-used.

As illustrated in Figures 7a-7f, it is also possible to select a blocking element (15)
such that, when a rotational force is applied in excess of a breaking rotational force,
the blocking element (15) breaks and the coupling element (6) is again rotatable in
the sleeve holes (8, 9). In this case, it will of course not be possible to reuse these
blocking elements (15).

These blocking elements (15) may be made, for example, of a material weaker than
the material from which the tube ends (4, 5) and the coupling elements (6) are made.
If the same material or a stronger material is used, such a blocking element (15) must
be provided with a weakening in such a way that it is the weakest link in the whole
and will break first.

Preferably, the blocking element (15) consists of a plastic tube or tube cap. Such tube
caps are commercially available parts that are relatively inexpensive. These tube caps
are equipped with a ribbed sleeve surface. This ribbed sleeve surface helps, on the
one hand, to ensure that the blocking element (15) cannot slide out of the fitting hole.
On the other hand, this ribbed sleeve surface helps to ensure that this tube cap breaks
easily when turning the coupling element (6) with a rotational force higher than the
mentioned breaking rotational force, but is sufficiently strong to prevent the coupling
element (6) from turning on its own.

This blocking element (15) shall be sufficiently strong so that the coupling element
(6) cannot rotate of its own under normal conditions of use and yet sufficiently weak
so that the blocking element (15) does not have to exert an excessive breaking
rotation force on the coupling element (6). This breaking rotational force will depend
on the material from which the blocking element (15) is made and on the number of

blocking elements (15) used per coupling element (6).
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Knowing the rotational forces acting on the coupling element (6) under normal
conditions of use of the attachment system (1), it is possible to select the said
blocking elements (15), their number and the material from which they are made,
judiciously.

One knows for example that in the first illustrated embodiment, a rotational force of
approximately 0,5 Nm is required to rotate the coupling element (6) when no
blocking element (15) is present in the fitting element. If the attachment system (1) is
fully assembled with the coupling elements (6) and the blocking elements (15) in
mounted position and this is used to create a foundation pile, then a maximum torque
force of approximately 100 Nm can be applied to the coupling element (6), for
example. If the blocking elements (15) do not break at this maximum torque force,
then theoretically this is sufficiently strong. In practice, a safety margin is preferable
and, for example, the blocking elements (15) can be selected such that they break at a

torque force on the coupling element (6) of approximately 350 Nm.
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CLAIMS

. Attachment system (1) for detachably coupling a female tube end (4) and a

male tube end (5) to each other in order to form foundation piles, comprising:

— a cylindrical sleeve hole (8) in a tube sleeve of the female tube end
(4);

— a corresponding cylindrical sleeve hole (9) in a tube sleeve of the male
tube end (5) which is alignable with the sleeve hole (8) in the female
tube end (4) when the male tube end (5) is being fitted in the female
tube end (4); and

— a coupling element (6) which comprises a cylindrical base body (7)
which is fittable in these sleeve holes (8, 9) when the sleeve holes (8,
9) have been aligned with respect to each other, in order to couple the
tube ends (4, 5) to each other;

characterized in that the attachment system (1) furthermore comprises:

— a blocking pin (13) which is provided on and extends radially with
respect to the base body (7) or one of the sleeve holes (8, 9); and

— ablocking slot (14) which is respectively provided in one of the sleeve
holes (8, 9) or the base body (7) and in which the blocking pin (13) is
fittable;

wherein the blocking pin (13) and the blocking slot (14) are arranged in such
a way that the coupling element (6) is rotatable through an angle after it has
been fitted in the sleeve holes (8, 9), wherein the blocking pin (13) is fitted in
the blocking slot (14) with guiding action;

that at least one of the sleeve holes (8, 9) and the base body (7) are provided
with corresponding sleeve slots (10, 11, 12) which extend at least partly
axially with respect to the respective sleeve hole (8, 9) or the respective base
body (7), so that these sleeve slots (10, 11, 12) together form a fitting hole
after the coupling element (6) has been fitted in the sleeve holes (8, 9) and
after the coupling element (6) has been rotated through the angle, and that the
attachment system (1) comprises a blocking element (15) which is fittable in
this formed fitting hole in order to prevent the coupling element (6) in the

sleeve holes (8, 9) from rotating.
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. Attachment system (1) according to Claim 1, characterized in that the

blocking element (15) is so designed that when this blocking element (15) is
inserted into the fitting hole a rotational force on the coupling element (6)
remains below a breaking rotational force, the blocking element prevents the
coupling element (6) from rotating in the sleeve holes (8, 9) and that when a
rotational force is applied to the coupling element (6) above the breaking
rotational force, the blocking element (15) breaks and the coupling element

(6) is again rotatable in the sleeve holes (8, 9).

. Attachment system (1) according to one of the preceding claims,

characterized in that the sleeve slots (10, 11, 12) and the blocking pin (13) are
arranged in such a way that, during fitting of the coupling element (6) in the
sleeve holes (8, 9), the blocking pin (13) is guided in one or more of these

sleeve slots (10, 11, 12) which serve as a guide slot.

. Attachment system (1) according to one of the preceding claims,

characterized in that the sleeve hole (8) in the female tube end (4) and/or the
sleeve hole (9) in the male tube end (5) is configured as a perforation through

the corresponding tube sleeve.

. Attachment system (1) according to one of the preceding claims,

characterized in that the formed fitting hole extends through the tube sleeves.

. Attachment system (1) according to one of the preceding claims,

characterized in that the tube ends (4, 5) are substantially cylindrical.

. Attachment system (1) according to one of the preceding claims,

characterized in that the formed fitting hole is substantially cylindrical.

. Attachment system (1) according to one of the preceding claims,

characterized in that the female tube end (4) is provided with several
corresponding sleeve holes (8) and/or in that the male tube end (5) is

provided with several corresponding sleeve holes (9).
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Attachment system (1) according to one of the preceding claims,
characterized in that the female tube end (4) is provided with an inner
depression (20) which is delimited by a shoulder (17), in that the male tube
end (5) is provided with a corresponding outer depression (21) which is
delimited by a shoulder (18), and in that the outer depression (21) of the male
tube end (5) is fittable in the inner depression (20) of the female tube end (4)
in order to fit the male tube end (5) in the female tube end (4), wherein fitting
the male tube end (5) in the female tube end (4) is delimited by the shoulders
(17, 18).

Attachment system (1) according to Claim 9, characterized in that each sleeve
hole (8) in the female tube end (4) is provided in the inner depression (20)
and in that each sleeve hole (9) in the male tube end (5) is provided in the

outer depression (21).

Attachment system (1) according to Claim 9 or 10, characterized in that the
male tube end (5) is fitted in the female tube end (4), and in that silicone is
applied between the shoulders (17, 18).

Attachment system (1) according to one of the preceding claims,

characterized in that the blocking slot (14) is configured to taper.

. Attachment system (1) according to one of the preceding claims,

characterized in that the coupling element (6) comprises an engagement
element (16) which is to be engaged by a hand tool in order to rotate this

coupling element (6).

Attachment system (1) according to one of the preceding claims,
characterized in that the blocking pin (13) is provided on the base body (7),
and in that the blocking slot (14) ends in the outer sleeve surface of the male
tube end (5).



