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DESCRIPTION

[0001] The present invention relates to a soil-displacement assembly comprising a drill head
for a soil-displacement drill for soil-displacing drilling in a surface and to a drill for soil-
displacing drilling in a surface in order to form a foundation pile, comprising:

s adrill pipe; and

» such a asoil-displacement assembly wherein the drill head is attached to one end of the
drill pipe and comprises several flap leaves which are arranged so as to be pivotable
between a closed position for closing off the end of the drill pipe and an open position for
at least partly making the end of the drill pipe freely accessible.

[0002] The present invention also relates to a method for converting a soil-displacement drill
for soil-displacing drilling in a surface in order to form a foundation pile, which comprises a drill
pipe and comprises a drill head, which is attached to one end of the drill pipe, wherein the drill
head of the drill pipe is removed and a new drill head is attached to the end of the drill pipe
which comprises several flap leaves which are arranged so as to be able to pivot between a
closed position for closing off the end of the drill pipe and an open position, for at least partly
making the end of the drill pipe freely accessible.

[0003] In addition, the present invention relates to a method for forming a foundation pile by
means of such a soil-displacement drill.

[0004] Soil-displacement drills which are typically being used in practice for forming a
foundation pile comprise a drill pipe made of metal with a lost drill tip at the bottom. This drill
pipe is screwed into the surface by means of the lost tip, as a result of which the soil is
displaced laterally. Subsequently, reinforcement is arranged in the drill pipe, if desired, and the
drill pipe is filled with filling material, such as for example concrete. The drill pipe is withdrawn
from the surface again, in which case the optional reinforcement and the filling material remain
behind in the surface to form the foundation pile. The drill tip also remains behind in the
surface, possibly without having any further function. In this way, such a foundation pile may be
arranged vertically or at an angle in the surface.

[0005] The popularity of soil-displacement drills is still rising and they are being used more and
more all over the world. In built-up areas, drilling is preferred to pile-driving, vibrating or
pressing, as drilling causes fewer vibrations which are detrimental to the built-up areas and
causes less noise pollution.

[0006] However, the use of lost drill tips with such soil-displacement drills has a number of
drawbacks.

[0007] In Belgium alone, approximately 100,000 piles are installed annually by means of such
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a soil-displacement drill, and in each case a lost drill tip is used to prevent soil and water from
ending up in the drill pipe. The most common lost drill tips are made of cast iron or steel.
Currently, such a lost drill tip costs between €15 and €25. At an average price of €20, the figure
spent on lost drill tips in the Belgian market is approximately €2,000,000.

[0008] These drill tips have to be loaded after production, have to be transported via the road
and unloaded and distributed on the site.

[0009] Positioning the drill tip with respect to the drill pipe is laborious and risky. Workers
regularly have their fingers trapped between the lost drill tip and the drill pipe. During drilling,
lost drill tips also tilt away regularly as a result of an obstacle in the surface.

[0010] In order to overcome the abovementioned drawbacks, attempts have already been
made to develop soil-displacement drills without such a lost drill tip or with a more limited lost
drill tip.

[0011] From DE9002781U1 it is known to have a soil-displacement assembly with flap leaves
forming the lower part of a square cone and being movable from a closed to an open position
according to the introductory part of the first claim.

[0012] NL 2 005 298 C, NL 9 100 258 A, US 779,880 A and US 2003/0021637 A1 describe
and show soil-displacement drills. The attempts to overcome said drawbacks use a drill head
which is fixedly attached to the drill pipe and is provided with pivotable flap leaves in order to
make the end of the drill pipe freely accessible in order to pull it out of the surface after drilling.
In most of the embodiments described herein, the flap leaves end in a point. NL 9 100 258 A
also describes an embodiment in which the flap leaves form a truncated cone, on which an
even smaller lost drill tip is placed. In US 777,880 A a smaller lost drill tip is put over the tops of
the flap leaves.

[0013] However, in order to be able to open and close the flap leaves, most of the drill heads
are provided with a complicated mechanism. The components thereof can quickly become
damaged during drilling and during formation of the foundation piles when these components
come into contact with soil and concrete.

[0014] In addition, with the embodiments without a lost drill tip soil is inevitably scooped up into
the drill pipe during closing of the flaps when drilling starts. Soil in the drill pipe is
disadvantageous to forming a good foundation pile. The drill pipe may become clogged, so
that the optional reinforcement and the filling material for forming the foundation pile will
become stuck during drilling out. If loose soil still comes out of the drill pipe, this soil is at the
bottom of the pile base, resulting in a badly executed foundation pile.

[0015] With the embodiment having a smaller lost drill tip, the costs of the material of the lost
drill tip are limited. However, the problems of positioning the drill tip and tilting away remain.
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[0016] In practice, the solutions from NL 2 005 298 C, NL 9 100 258 A, US 779,880 A and US
2003/0021637 A1 are therefore not used.

[0017] It is the object of the present invention to provide a solution for the abovementioned
drawbacks.

[0018] This object of the invention is firstly achieved by providing a soil-displacement drill for
soil-displacing drilling in a surface in order to form a foundation pile, comprising:

« adrill pipe;

+ a drill head which is attached to one end of the drill pipe and comprises several flap
leaves which are arranged so as to be pivotable between a closed position for closing off
the end of the drill pipe and an open position for at least partly making the end of the drill
pipe freely accessible; and

= one or several closing elements which are attachable to the outside of the flap leaves in
order to keep these flap leaves in their closed position and to prevent the flap leaves
from pivoting and which are configured to fail during drilling of the soil-displacement drill
into the surface in such a way that these closing elements do not impede pivoting of the
flap leaves.

[0019] Due to the fact that the drill head is attached to the drill pipe, the abovementioned
problems of lost drill tips are overcome. The cost price of the lost drill tip no longer has to be
considered. Precious steel is not wasted unnecessarily. Loading, transportation, unloading and
distribution of the drill tips is obsolete. The risk of accidents is greatly reduced, as positioning of
the drill head can be performed very easily and accurately due to the fact that it forms a single
part with the drill pipe. As a result thereof, the risk of the drill tip tilting away is also gone.

[0020] Due to the closing elements, the flap leaves are kept closed in a simple manner. To this
end, these closing elements may be attached to this drill head at any aboveground position of
the drill head. It is thus possible to choose an ergonomically favourable position, which also
affords a good view of the drill head. Attaching these closing elements is not associated with
the same risks as attaching a lost drill tip, which always has to be positioned on the surface
with respect to the the drill head. The closing elements also keep the flap leaves closed at the
start of drilling, so that no soil is scooped up, as is the case with the soil-displacement drills
without drill tip from NL 2 005 298 C and NL 9 100 258 A. Keeping these flap leaves closed is
particularly crucial at the start of drilling into the surface. Once the drill head is in the surface,
the flap leaves automatically remain closed during deeper drilling.

When the closing elements fail, the flap leaves thus still remain closed during further drilling.
During drilling, these closing elements will fail in such a manner that they do not block the flap
leaves from opening again when the soil-displacement drill has been screwed out of the
surface. Opening of these flap leaves can easily be effected on account of the filling material
and the optional reinforcement when the soil-displacement drill is being pulled up. To this end,
the closing elements do not necessarily have to completely fail. It suffices if they fail to such a
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degree that they do not impede opening again of the flap leaves. Therefore, a complicated
mechanism for opening and closing these flap leaves is no longer required.

[0021] In this case, the closing elements may be configured to fail due to wear and/or due to
breaking and/or due to cracking.

In the attached position, the closing elements preferably clamp the flap leaves shut in their
closed position.

[0022] The solution according to the present invention can be used both for forming smooth
foundation piles and for forming helical foundation piles, or still other forms of piles, such as for
example rectangular piles, square piles, hexagonal, octagonal, etc.

[0023] The drill head may take different forms.

Preferably, this ends away from the drill pipe in a tip and is designed so as to taper towards this
tip. In their attached position, the one or several closing elements preferably leave this tip free
in order to influence the effect of the drilling in the failing of these closing elements as little as
possible.

More specifically, this drill head is preferably at least partly conical or bit-shaped, viewed in the
closed position of the flap leaves. The drill head may, for example, conically adjoin said tip.

[0024] The flap leaves may form this drill head together, in which case they may each be
attached to the drill pipe separately. In addition to the flap leaves, the drill head may, for
example, also comprise an annular mounting (wall element) which is attached to the drill pipe
and to which the flap leaves are attached. The flap leaves may be of a shell-shaped design.

On the outside, the drill head may be provided with spirals or wear parts or hardfacing and/or
additional drill tips.

In their closed position, the flap leaves preferably extend entirely next to each other, without
overlapping one another.

[0025] The drill pipe preferably comprises a substantially circular cross section. This may be
virtually completely cylindrical, but may, for example, also comprise a widening, such as for
example a widening in the form of a so-called displacer. On its outside and/or inside, the drill
pipe may be provided with spirals. This drill pipe may be designed as a single-part or a
multipart drill pipe.

At said end of the drill pipe, the latter is preferably cut off substantially straight and has an end
face which is virtually perpendicular to the direction of drilling. Optionally, it may in this case be
provided with further said cams which project with respect to this end face.

[0026] Depending on the type of drill, it may rotate in the same direction when being drilled into
the surface and in the opposite direction when being drilled out of the surface.

[0027] The drill head comprises several flap leaves. In its simplest form, it only comprises two
of said flap leaves.
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[0028] In a simple embodiment, a soil-displacement drill according to the present invention
comprises only one said closing element which is configured to keep all flap leaves in their
closed position.

[0029] Preferably, this closing element is then at least partly annular. Preferably, the annular
part thereof is then configured to clamp around all flap leaves in the attached position of the
closing element.

[0030] In order to accelerate the failing of the one or several closing elements during drilling,
each closing element is preferably provided with one or several weakened sections. The
closing element will then wear, crack and/or break more quickly at the location of such a
weakened section. Such weakened sections may be achieved in a large number of ways. The
closing elements may, for example, be made relatively thin locally. These weakened sections
may, for example, also be formed by providing one or several recesses in each closing
element.

[0031] Alternatively or additionally, each closing element may be provided with one or several
engagement elements in order for the surface to engage thereon while drilling the soil-
displacement drill into the surface in order to accelerate the failing thereof. By means of such
an engagement element, forces which the surface exerts on the closing element can be
passed to a tip or zone where the closing element can wear, crack and/or break more quickly
on account of these forces.

[0032] In an advantageous embodiment, one single closing element is provided which
comprises an annular base body, wherein one or several of said engagement elements are
raised with respect to this base body and delimit one or several of said recesses. In this case,
the annular base body is preferably configured to hold the flap leaves together by clamping.

In this case, the closing element is preferably substantially cylindrical, in which case incisions
are provided in one end of this cylindrical shape which delimit engagement elements. These
incisions are preferably substantially triangular.

The closing element is then preferably substantially crown-shaped.

[0033] In a preferred embodiment, a soil-displacement drill according to the present invention
comprises a drill tip which is attachable to or forms part of the flap leaves, away from the end
of the drill pipe. This drill tip is then provided on the side of the drill head opposite the side by
means of which it is attached to the drill pipe. Such a drill tip simplifies positioning the soil-
displacement drill for drilling it into a surface still further.

More specifically, each flap leaf may comprise a drill tip part to this end, wherein these drill tip
parts together then form this drill tip in the closed position of the flap leaves.

[0034] Such a drill tip preferably comprises a cylindrical base body, over which a said annular
part of an at least partly annular closing element is arrangeable in order to attach the closing
element to the flap leaves. Preferably, this annular part is then arranged over this cylindrical
base body in a clamping manner.
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[0035] The one or several closing elements of a soil-displacement drill according to the
present invention are preferably made of plastic. These may be rigid or elastic.

[0036] In their open position, the flap leaves preferably extend substantially inside the smallest
surrounding cylinder of the drill pipe, so that these, during drilling out of the drill pipe, impede
the drilling out of the drill pipe and the passing through of the filing material and optional
reinforcement as little as possible. Still more preferably, these flap leaves extend virtually as a
continuation of the drill pipe in this case.

The access to the drill pipe is thus opened completely in the open position of the flap leaves.

[0037] The flap leaves are preferably arranged in the soil-displacement drill by means of
hinges which are arranged in such a way that they extend within the envelope of the drill pipe
and/or the flap leaves when these flap leaves are in their closed position. By arranging the
hinges in this way, these hinges are less susceptible to damage by soil and/or filling material
and form no obstacle when drilling the soil-displacement drill into and out of the surface.

To this end, the drill pipe may comprise a drill pipe wall within which - viewed in the closed
position of the flap leaves - these hinges are at least partly arranged. The hinges are
preferably completely arranged inside the wall of the drill pipe and/or the extension thereof. In
order to accommodate the hinges at least partly in the drill pipe wall and/or the extension
thereof, it preferably has a wall thickness of at least 2 cm. Instead of accommodating the
hinges at least partly in the drill pipe wall itself, the drill head may alternatively comprise an
annular wall section within which the hinges - viewed in the closed position of the flap leaves -
are at least partly arranged. Alternatively or additionally, the hinges may extend at least partly
inside the flap leaves in the closed position of the flap leaves.

In the closed position of the flap leaves, the hinges then preferably extend substantially inside
the pipe wall and/or inside the annular wall section and/or inside the flap leaves.

[0038] In a specific embodiment, spaces are provided in the drill pipe wall, which end at the
end of the drill pipe, the hinges extending at least partly in these spaces. Alternatively, the flap
leaves may be provided with spaces inside which the hinges at least partly extend.

[0039] The soil-displacement drill furthermore comprises preferably one or several cams which
are provided at the end of the drill pipe or on an annular wall section of the drill head to which
the flap leaves are hingedly attached. Each flap leaf then preferably comprises at least one
corresponding recess for at least partly accommodating a said cam herein, so that the flap
leaves are arranged on the one or several cams in a secured manner in their closed position.
By means of these cams, the load on the hinges is reduced significantly.

[0040] In a particularly robust embodiment, every two mutually adjacent flap leaves are
secured on the same said cam in their closed position at the location where they adj oin.

[0041] The object of the present invention is also achieved by providing an assembly of a drill
head for a soil-displacement drill for soil-displacing driling in a surface and one or several
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closing elements, wherein the drill head comprises several flap leaves which are arranged to
as to be able to pivot between a closed position and an open position and wherein the one or
several closing elements are attachable to the outside of the flap leaves in order to keep these
flap leaves in their closed position and prevent the flap leaves from pivoting and are configured
to fail during drilling of the soil-displacement drill into the surface in such a manner that these
closing elements do not impede pivoting of the flap leaves.

[0042] The object of the invention is furthermore also achieved by providing a method for
converting a soil-displacement drill for soil-displacing drilling in a surface in order to form a
foundation pile which comprises a drill pipe and comprises a drill head which is attached to one
end of the drill pipe, wherein the drill head of the drill pipe is removed and a new drill head is
attached to the end of the drill pipe which comprises several flap leaves which are arranged so
as to be able to pivot between a closed position for closing off the end of the drill pipe and an
open position for at least partly making the end of the drill pipe freely accessible, wherein the
soil-displacement drill is provided with one or several closing elements which are attachable to
the outside of at least two of said flap leaves in order to keep these flap leaves in their closed
position and to prevent the flap leaves from pivoting and which are configured to fail during
drilling of the soil-displacement drill into the surface in such a way that these closing elements
do not impede pivoting of the flap leaves.

An above-described soil-displacement drill according to the present invention is then formed
with such a method according to the present invention.

[0043] Lastly, the object of the present invention is also achieved by using an above-described
soil-displacement drill according to the invention for forming a foundation pile by means of a
soil-displacement drill which comprises a drill pipe and a drill head which is attached to an end
of the drill pipe and comprises several flap leaves which are arranged so as to be able to pivot
between a closed position for closing off the end of the drill pipe and an open position for at
least partly making the end of the drill pipe freely accessible, in which, in the following order:

« the flap leaves are taken to their closed position and one or several closing elements are
attached to the outside of the flap leaves to keep the flap leaves in their closed position
and to prevent the flap leaves from pivoting while the drill is taken to a distance from the
surface;

« the drill is lowered and the drill is disposed on a surface with the flap leaves in their
closed position;

» the drill is drilled into the surface, in which case the one or several closing elements are
configured to fail in such a way during the drilling of the drill into the surface that these
closing elements do not impede the flap leaves from pivoting;

« material for forming the foundation pile is arranged in the drill pipe; and

« the drill pipe is pulled up with the flap leaves in their open position.

[0044] The present invention will now be explained in more detail by means of the following
detailed description of a preferred soil-displacement drill according to the present invention.
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The sole aim of this description is to give purely illustrative examples and to indicate further
advantages and particulars 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.

[0045] In this detailed description, reference numerals are used to refer to the attached
drawings, in which

e Fig. 1 shows the bottom part of a soil-displacement drill according to the present
invention with a part of its drill pipe, its drill head and its closing element in perspective,
with the drill head in a closed position;

» Fig. 2 shows the part of the soil-displacement drill from Fig. 1 in a front view with the drill
head in a closed position;

+ Fig. 3 shows the bottom part of an alternative soil-displacement drill according to the
present invention with a part of its drill pipe, its drill head and its closing element in
perspective, with the drill head in a closed position;

e Fig. 4 shows the part of the soil-displacement drill from Fig. 3 in a front view, with the drill
head in a closed position;

« Fig. 5 shows the closing element from Figs. 3 and 4 separately in perspective;

» Fig. 6 shows a bottom part of the soil-displacement drill from Fig. 3 in perspective, with
the closing element worn away and the drill head in an open position;

s Fig. 7 shows the part of the soil-displacement drill from Fig. 6 in a front view, with the
closing element worn away and the drill head in an open position;

+ Fig. 8 shows a part of the soil-displacement drill from Fig. 3 at the location of the drill
head in more detail in perspective, with the drill head in a closed position;

« Fig. 9 shows a part of the soil-displacement drill from Fig. 3 at the location of the drill
head in more detail in perspective, with the closing element worn away and the drill head
in an open position;

« Figs. 10a and 10b diagrammatically show in several steps how a foundation pile can be
formed in a surface by means of a soil-displacement drill according to the present
invention.

[0046] The illustrated soil-displacement drills (1) comprise a drill pipe (3), a drill head (4)
attached thereto and a closing element (6).

[0047] In the illustrated embodiments, the drill pipe (3) is substantially cylindrical and is
provided with a displacer (11) at the bottom which is formed as a widening of the drill pipe (3).
In the illustrated embodiments, at the location of this displacer (11), the drill pipe (3) is provided
with a spiral (12) on its outside. Alternatively or additionally, the drill pipe (3) may be provided
with one or several external spirals along its entire length. In alternative embodiments, the drill
pipe (3) may also be provided without said displacer (11) and/or without spirals.

A cylindrical space (16) extends through the entire drill pipe (3). In specific embodiments, this
cylindrical space (16) may be provided with one or several internal spirals.
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This drill pipe (3) may, for example, be made of metal.

In the embodiment in Figs. 1 and 2, the drill pipe (3) is cut off straight at the bottom end of the
drill pipe (3) where the drill head (4) is attached, and has an end face which is virtually
perpendicular to the direction of drilling. In the embodiment in Figs. 3-9, cams (22) project with
respect to this end face.

[0048] The illustrated drill heads (4) in each case comprise two flap leaves (5). In alternative
embodiments, a drill head (4) may also be provided with several flap leaves (5).

[0049] The flap leaves (5) are arranged so as to be able to pivot between a closed position, for
closing off the bottom end of the drill pipe (3), as illustrated in Figs. 1-4 and 8, and an open
position, for at least partly making this end of the drill pipe (3) freely accessible, as illustrated in
Figs. 6, 7 and 9. To this end, each flap leaf (5) is hingedly attached to the drill pipe (3) by
means of a hinge (9).

In the embodiment in Figs. 1-2, this hinge (9) extends substantially inside a space in the pipe
wall (15) of the drill pipe (3) in the closed position of the flap leaf (5). To this end, this pipe wall
(15) is made sufficiently wide at the location of the displacer (11) in order to provide these
spaces for the hidden hinges (9) which end at the said end of the drill pipe (3).

[0050] In the embodiment in Figs. 3-9, this hinge (9) extends substantially inside a space (24)
in the flap leaf (5) in the closed position of the flap leaf (5). To this end, an attachment body
(25) is provided at the bottom of the displacer (11) for each flap leaf (5) and is arranged within
the width of the pipe wall (15) of the displacer (11) and is bevelled in order to be able to extend
substantially inside the space (24) in the flap leaf (5) in the closed position. A hinge pin (26) is
arranged through this attachment body (25) and in the flap leaf (5) in order to attach this flap
leaf (5) to this attachment body (25) so as to be able to pivot about this hinge pin (26).

[0051] In the second embodiment, the flap leaves (5) are also provided with recesses (23)
which correspond to the aforementioned cams (22) in such a way that the flap leaves (5), in
their closed position, are secured with respect to these cams (22), this at the location where
the flap leaves (5) adjoin each other.

[0052] The drill head (4) tapers away from the drill pipe (3). In this case, the illustrated flap
leaves (5) are of a shell-shaped design and together, in their closed position, form a
substantially bit-shaped drill head (4). In this case, these flap leaves (5) preferably extend
completely next to each other, without overlapping one another.

In their open position, these flap leaves (5) extend substantially inside the smallest surrounding
cylinder of the drill pipe (3).

In the illustrated embodiment, each flap leaf (5) is provided with a drill tip part (8) away from
the drill pipe (3). In the closed position of the flap leaves (5), the drill tip parts (8) of both flap
leaves (5) together form a drill tip (7). This drill tip (7) comprises a cylindrical base body (20)
over which the closing element (6) is arrangeable in a clamping manner, and a conical tip (21).

[0053] In the first embodiment, the closing element (6) is of annular design and made from
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plastic. To this end, this closing element (6) may be rigid or elastic.

[0054] In the second embodiment, the closing element (6) comprises an annular base body
(17) and four engagement elements (19) which are raised with respect to this base body (17).
To this end, this closing element (6) is substantially cylindrical and comprises four virtually
triangular incisions (18) which delimit the said engagement elements (19). By means of the
annular base body (17), this closing element (6) is clamped around the cylindrical base body
(20) of the drill tip (7), as can be seen in Figs. 3, 4 and 8. In this case, the engagement
elements (19) project downwards, so that the surface (10) engages with these engagement
elements (19) when drilling in a surface (10) in order to break and/or crack the annular base
body (17) at the location of the incisions (18). To this end, this closing element (6) is preferably
made of plastic by means of injection-moulding.

[0055] A drill head (4), such as for example an illustrated drill head (4), and a closing element
(6), such as for example an illustrated closing element (6), may together also form a said
assembly according to the present invention by means of which an existing soil-displacement
drill can be modified to form a soil-displacement drill (1) according to the present invention.

To this end, the existing drill head of this existing soil-displacement drill may be removed and
replaced by this new drill head (4). The closing element (6) may be provided on the outside of
the flap leaves (5) of this new drill head (4) in order to keep these flap leaves (5) in their closed
position.

[0056] Figs. 10a and 10b show how drilling in a surface (10) can take place by means of a soil-
displacement drill (1) according to the present invention in order to form a foundation pile (2).
The drill pipe (3) and the drill head (4), with the flap leaves (5) in their open position, are first
lifted up (step A) to a height at which the flap leaves (5) can be closed easily and the closing
element (6) can be fitted (step B). Thanks to the closing element (6), the flap leaves (5) in this
soil-displacement drill (1) according to the present invention are easily held together when
using it to drill in the surface (10) (step C). The drill (1) is lowered and drilled into the surface
(10) (step D). When the drill head (4) is in the surface (10), the flap leaves (5) automatically
remain closed during drilling to a deeper level. If the closing element (6) fails completely, the
flap leaves (5) thus remain closed when drilling continues. The surface (10) is displaced
laterally until the drill pipe (3) is situated in the surface (10) virtually completely (step E). Then,
reinforcement (13) is introduced into the drill pipe (3) (step F) and the drill pipe (3) is filled with
filling material (14) (step G), such as for example concrete. The closing element (6) is
configured in such a way that this closing element (6), even if it does not fail completely, does
not impede the flap leaves (5) from opening again when the soil-displacement drill (1) is drilled
out of the soil again. Opening these flap leaves (5) may be effected in a simple manner on
account of the filing material (14) and the reinforcement (13) when the soil-displacement drill
(1) is lifted up. The drill pipe (3) is pulled out of the surface (10) (step H), with the
reinforcement (13) and the filling material (14) remaining behind in the surface (10) to form the
foundation pile (2) (step I).
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Patentkrav

1. Jordfortrengningsenhed, der omfatter et borehoved (4) til et jordfortreengningsbor (1) til
jordfortrengningsboring i en overflade (10), hvor borehovedet (4) omfatter adskillige
klapblade (5), der er anbragt, saledes at de kan dreje mellem en lukket position og en dben
position, kendetegnet ved, at enheden omfatter ét eller adskillige lukkeelementer (6), der er
tilpasset til at blive fastgjort pa ydersiden af mindst to klapblade (5) for at holde disse
klapblade (5) i deres lukkede position og forhindre, at klapbladene (5) drejer, og er
konfigureret til ikke at fungere under boring af jordfortrengningsboret (1) ind 1 overfladen (10)

pa en sadan made, at disse lukkeelementer (6) ikke forhindrer drejning af klapbladene (5).

2. Jordfortrengningsbor (1) til jordfortrengningsboring i en overflade (10) for at danne en
funderingspzl (2), omfattende et borergr (3) og en jordfortrengningsenhed ifglge krav 1, hvor
enhedens borehoved (4) er fastgjort til én ende af borergret (3) og dette borehoveds (4)
klapblade (5) er indrettet til aflukning af enden af borergret (3) 1 den lukkede position og til

mindst delvist at ggre enden af borergret (3) frit tilgeengelig i den abne position.

3. Jordfortreengningsbor (1) ifglge krav 2, kendetegnet ved, at jordfortrengningsboret (1) kun
omfatter ét lukkeelement (6), der er konfigureret til at holde samtlige klapblade (5) i1 deres
lukkede position.

4. Jordfortreengningsbor (1) ifglge krav 3, kendetegnet ved, at lukkeelementet (6) er mindst

delvist ringformet.

5. Jordfortrengningsbor (1) ifglge et af kravene 2 til 4, kendetegnet ved, at hvert
lukkeelement (6) omfatter én eller adskillige svaekkede sektioner for hurtigere at bevirke, at

dette lukkeelement (6) ikke fungerer under boring.

6. Jordfortrengningsbor (1) ifglge krav 5, kendetegnet ved, at hvert lukkeelement (6) omfatter

én eller adskillige indskaringer (18) til dannelse af de svaekkede sektioner.

7. Jordfortrengningsbor (1) ifglge et af kravene 2 til 6, kendetegnet ved, at hvert
lukkeelement (6) omfatter ét eller adskillige indgrebselementer (19) for, at overfladen (10) kan

gd i indgreb dermed, mens jordfortraengningsboret (1) bores ind i overfladen (10) for at
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fremskynde ikke-funktionen af dette lukkeelement (6).

8. Jordfortrengningsbor (1) ifglge kravene 4, 6 og 7, kendetegnet ved, at lukkeelementet (6)
omlfatter et ringformet basislegeme (17), og ved, at det ene eller adskillige indgrebselementer
(19) haves i forhold til dette basislegeme (17) og afgrenser den ene eller adskillige
indskeringer (18).

9. Jordfortreengningsbor (1) ifglge et af de foregaende krav, kendetegnet ved,
at jordfortrengningsboret (1) omfatter en borespids (7), der kan fastggres til eller danner en del

af klapbladene (5), vek fra enden af borergret (3).

10. Jordfortreengningsbor (1) ifglge krav 9, kendetegnet ved, at hvert klapblad (5) omfatter en
borespidsdel (8), hvor disse borespidsdele (8) sammen danner borespidsen (7) i klapbladenes

(5) lukkede position.

11. Jordfortrengningsbor (1) ifglge krav 6 eller 7 og krav 8 eller 9, kendetegnet ved,
at borespidsen (7) omfatter et cylindrisk basislegeme (20), hvorover en ringformet del af

lukkeelementet (6) kan anbringes for at fastggre lukkeelementet (6) til klapbladene (5).

12. Jordfortreengningsbor (1) ifglge et af kravene 2 til 11, kendetegnet ved,

at jordfortrengningsboret (1) omfatter €n eller flere knaster (22), der er tilvejebragt ved enden
af borergret (3) eller pa en ringformet vagsektion af borehovedet (4), og ved, at hvert klapblad
(5) omfatter mindst én tilsvarende indskering (23), saledes at klapbladene (5) anbringes pa den

ene eller adskillige knaster (22) pa en sikret made i deres lukkede position.

13. Jordfortrengningsbor (1) ifglge krav 12, kendetegnet ved, at hvert andet gensidigt
tilstpdende klapblad (5) er fastgjort pa den samme knast (22) i deres lukkede position pa det
sted, hvor de stgder op til hinanden.

14. Fremgangsmade til omdannelse af et jordfortreengningsbor til jordfortreengningsboring i en
overflade (10) for at danne en funderingspel (2), der omfatter et borergr (3) og omfatter et
borehoved, der fastggres til én ende af borergret (3), hvor borergrets (3) borehoved fjernes og
et nyt borehoved (4) fastggres til enden af borergret (3), som omfatter adskillige klapblade (5),

der er anbragt sdledes, at de kan dreje mellem en lukket position for aflukning af enden af
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borergret (3) og en aben position for mindst delvist at ggre enden af borergret (3) frit
tilgeengelig, kendetegnet ved, at jordfortreengningsboret (1) er forsynet med ét eller adskillige
lukkeelementer (6), der kan fastggres pa ydersiden af mindst to af klapbladene (5) for at holde
disse klapblade (5) i deres lukkede position og forhindre, at klapbladene (5) drejer, og som er
konfigureret til ikke at fungere under boring af jordfortrengningsboret (1) ind 1 overfladen (10)

pa en sadan made, at disse lukkeelementer (6) ikke forhindrer drejning af klapbladene (5).

15. Anvendelse af et jordfortrengningsbor (1) ifglge et hvilket som helst af kravene 2 til 13 til
dannelse af en funderingspl (2) i en overflade (10), hvor klapbladene (5) bringes til deres
lukkede position og ét eller adskillige lukkeelementer (6) fastggres pa ydersiden af klapbladene
(5) for at holde klapbladene (5) i deres lukkede position og forhindre, at klapbladene (5) drejer,
mens boret (1) anbringes i en afstand fra overfladen (10), hvorefter boret (1) snkes for at
anbringe det pa overfladen (10), hvor boret (1) bores ind i overfladen (10), hvor materiale til
dannelse af funderingspzlen (2) anbringes 1 borergret (3), og hvor borergret (3) trekkes op

med klapbladene (5) i deres dbne position.
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