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(67)  The invention relates to a mould (1) for produc-
ing concrete tubes, which mould (1) comprises:

- a base frame (2) with a support surface;

- at least one elongate core (3) arranged to the base
frame (2) and perpendicular to the support surface;

- one partitioned shell (6, 7) arranged around the at least

MOULD FOR PRODUCING CONCRETE TUBES

one elongated core (3), which one shell (6, 7) is detach-
able arranged to the base frame (2); and

- at least one flexible joint arranged between each elon-
gate core (3) and the base frame (2) to allow tilting of the
elongate core relative to the perpendicular direction from
the support surface.
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Description

[0001] The invention relates to a mould for producing
concrete tubes, which mould comprises:

- abase frame with a support surface;

- at least one elongate core arranged to the base
frame and perpendicular to the support surface;

- one partitioned shell arranged around the at least
one elongated core, which one shell is detachable
arranged to the base frame

[0002] Such a mould is for example known from WO
2014048648.

[0003] In this document a method is described for pro-
ducing concrete tubes, in which a vertical mould is pro-
vided having a partitioned shell and an elongate core
arranged in the shell. The elongate core can be shrunk
in diameter.

[0004] The vertical mould is filled with liquid concrete.
The liquid concrete is then allowed to set and cure inside
of the mould. When the concrete is sufficiently cured, the
partitioned shell is taken apart and the core is shrunk in
diameter, such that the core can be taken out of the cured
concrete tube.

[0005] The shrinkable elongate core has a complex
mechanism to allow for the reduction in diameter. This
complex mechanism is prone to malfunctioning as the
cured concrete typically adheres to the outer surface of
the core and prevents the reduction in diameter.

[0006] Another known method for producing a con-
crete tube, which method is used for decades, is by pro-
viding a vertical mould having a shell out of one piece
and an elongate core arranged within the shell. The
mould is filled with an almost set concrete mixture. The
concrete is compressed in the mould and directly after-
wards, the mould is slid of the compacted almost set con-
crete mixture, which will more or less maintain the shape
of the mould.

[0007] The construction of the mould for this last meth-
od is more simple, especially for the elongate core. As
the elongate core is already removed before the concrete
has cured, any misalignment of the elongate core relative
to the outer shell will be compensated by the mouldability
of the not yet cured concrete. However, if the concrete
would be cured and the elongate core would be mis-
aligned, pulling out of the elongate core would cause
damage to the concrete tube, if it would even be possible
to pull out the elongate core to begin with.

[0008] Accordingly, it is an object of the invention to
reduce or even remove the above mentioned disadvan-
tages.

[0009] This object is achieved with a mould according
to the preamble, which mould is characterized by at least
one flexible joint arranged between each elongate core
and the base frame to allow tilting and shifting of the
elongate core relative to the perpendicular direction from
the support surface.
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[0010] When the at least one elongate core is mis-
aligned relative to the partitioned shell and the elongate
core is pulled out, the elongate core can seek the optimal
position due to the flexible joint by tilting and shifting. As
aresult, the set concrete tube will not be damaged when
the core is pulled out.

[0011] Evenwhen more thanone elongate coreis used
in a partitioned shell, for example to mould two or more
concrete tubes, any misalignment between the elongate
cores and between the elongate cores and the shell are
compensated by the flexible joints, which provide each
elongate core with the ability to shift and filt.

[0012] A preferred embodimentofthe mould according
to the invention further comprises a coupling arranged
between the free end of the partitioned shell opposite of
the base frame and the at least one elongate core.
[0013] With the coupling, the free end of the elongate
core is coupled to the free end of the partitioned shell.
This ensures a basic alignment of the elongate core rel-
ative to the shell. When the elongate core is pulled out
of the set concrete tube and accordingly out of the par-
titioned shell, the coupling will be released.

[0014] Preferably, the coupling comprises a hole cen-
trally arranged in the end face of the elongate core and
an axle arranged to the free end of the partitioned shell
and axially slidable into the hole of the core.

[0015] In order to center the axle relative to the hole,
the end of the axle could be truncated cone shaped to
provide a self centering function to the axle.

[0016] When the elongate core is slid back into the
partitioned shell, the axle will slide into the hole of the
core providing the desired coupling. After assembly of
the mould, the concrete can be poured in and when the
concrete has set, the elongate core can be pulled out
again, wherein the axle will be pulled out of the hole of
the core automatically releasing the coupling.

[0017] In another preferred embodiment of the mould
according to the invention the at least one flexible joint
comprises a first joint part arranged to the respective
elongate core, a second joint part arranged to the base
frame, an elastic layer arranged between the first and
second joint parts and a fastener, such as a bolt and nut,
extending through the first joint part, the elastic layer and
the second joint part for securing the joint parts and elas-
tic layer together.

[0018] The elastic layer provides for the ability of the
two joint parts to tilt relative to each other. Furthermore,
when the holes through which the bolt extends are at
least slightly larger than the diameter of the bolt, the elas-
tic layer also provides the ability for the two joint parts to
shift relative to each other.

[0019] In yet a further preferred embodiment of the
mould according to the invention, the second joint part
is movable arranged to the base frame in longitudinal
direction of the core between afirst position and a second
position, wherein at least one guide pin is arranged on
either the first joint part or the base frame and extends
with a tight fit in the first position into a hole arranged in
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the other of the first joint part and the base frame and
has at least a loose fit in the second position.

[0020] The atleast one guide pin ensures that the flex-
ible joint is brought into a starting position in the first po-
sition of the second joint part. In this position, the flexible
joint is effectively locked to the base frame. When the
elongate core is pulled out of the shell, the second joint
part will be moved to the second position to provide the
desired freedom of movement in the joint. So, when the
mould is filled with concrete and during the setting of the
concrete, the flexible joint is centered relative to the base
frame. Only, when the elongate core is pulled out of the
shell, the flexible joint is released to provide the tilting
and shifting ability to resolve any misalignment between
the elongate core and the partitioned shell.

[0021] Inyetanother embodiment of the mould accord-
ing to the invention the detachable shell parts comprise
at least one lock having a T-shaped pin arranged to one
shell part and extending into a hole in an adjacent shell
part and a fork-element arranged to the adjacent shell
part and slidable around and transverse to the T-shaped
pin.

[0022] Preferably, the fork-elements of adjacent locks
are coupled by a connection rod. This allows for simul-
taneous operation of the locks and speeds up the release
of the shell parts.

[0023] Withsuchalockforthe shell parts, the T-shaped
pin is inserted into a hole of an adjacent shell part, when
the shell parts are brought together. Then by sliding the
fork-element around the T-shaped pin as simple locking
is provided.

[0024] When the contact surface of the fork-element
with the T-shaped pin is made wedge shaped, the lock
canalsobe usedtotighten the shell parts together, simply
by exerting a sufficient sliding force to the fork-element.
[0025] In still a further embodiment of the mould ac-
cording to the invention, at least one shell part comprises
a support bracket arranged on one end of the shell part
for connection with another shell part to support the shell
part perpendicular on the another shell part.

[0026] After removal of the elongate core, the parti-
tioned shell is opened to remove the concrete tube from
the shell. Typically, the partitioned shell will be placed in
a horizontal position, such that after removal of the top
shell part, the concrete tube is still supported by the lower
shell part. In order to keep the shell parts together, the
removed top shell part is provided with a bracket, such
thatit can be placed on the lower shell. This ensures that
the shell parts are kept together at all times, and no parts
of different partitioned shells are mixed up.

[0027] In yet a further preferred embodiment of the
mould according to the invention the outer surface of the
at least one elongate core is a steel surface and wherein
the outer surface is polished.

[0028] Furthermore, the at least one elongate core is
preferably tapering in longitudinal direction providing a
releasing shape.

[0029] The polished steel surface and the tapering
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shape both contribute to release of the elongate core
from a set concrete tube.

[0030] In still a further embodiment of the mould ac-
cording to the invention the inner surface of the parti-
tioned shell is provided with at least one exchangable
insertwall partfor changing the shape of the inner surface
of the partitioned shell.

[0031] This allows one to quickly change the outer
shape of a concrete tube to be moulded with the mould
according to the invention.

[0032] Preferably, the at least one exchangable insert
wall partis a polyurethane plate. Polyurethane can easily
be moulded into a desired shape, which then is arranged
into the mould of the invention.

[0033] These and other features of the invention will
be elucidated in conjunction with the accompanying
drawings.

Figure 1 shows a cross sectional longitudinal view
of an embodiment of the mould according to the in-
vention in a first position.

Figure 2 shows a cross sectional transverse view of
the mould of figure 1.

Figure 3 shows the mould of figure 1 in a second
position.

Figures 4A and 4B show a detail of the mould of
figure 1 and 3 in the first and second position.
Figure 5 shows a perspective view of the upper shell
part of the mould of figure 1.

Figure 6 shows a schematic view of a lock for the
shell parts of the mould of figure 1.

[0034] Figure 1 and 3 show a cross sectional view of
an embodiment 1 of the mould according to the invention
in a first position. The mould 1 has a base frame 2 on
which three elongate cores 3, 4, 5 are arranged. A par-
titioned shell 6, 7 is arranged around the elongate cores
3, 4, 5 and also supported on the base frame 2.

[0035] A coupling8,9, 10is arranged at the top of each
elongate core 3, 4, 5, which has a pin with a tapered end
extending into a hole in the elongate cores 3, 4, 5.
[0036] The mould 1 is positioned above a device for
pulling the elongate cores 3, 4, 5 out of the set concrete
tubes 11, 12, 13. This device has a number of hooks 14,
which engage on the flexible joint between the base
frame 2 and the respective elongate core 3, 4, 5 (see
figures 4A and 4B) and a number of hydraulic pins 15,
which can be operated separately to push the concrete
tubes 11, 12, 13 together with the partitioned shell 6, 7
upwardly. Depending on the shape of the mould 1 some
of the hydraulic rods 15 are actuated.

[0037] Figure 3 shows the mould of figure 1 in a second
position, in which the hooks 14 are coupled with the flex-
ible joints of the elongate cores 3, 4, 5 and in which some
of the hydraulic rods 15 are moved up, to push the con-
crete tubes 11, 12, 13 together with the partitioned shell
6, 7 upwardly and accordingly pull the elongate cores 3,
4, 5 out of the set concrete tubes 11, 12, 13. With this
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motion, the couplings 8, 9, 10 are decoupled.

[0038] Figures 4A and 4B show a detail of the mould
1 of figure 1 and 3 in the first and second position and
particular of the flexible joint.

[0039] The flexible joint of the mould 1 is build out of a
firstjoint part 16 arranged to the respective elongate core
3,4, 5, asecond joint part 17 arranged to the base frame
2, an elastic layer 18 arranged between the first 16 and
second joint parts 17 and a fastener 19, in this embodi-
ment a nut 19 arranged on a threaded end of the part 16.
[0040] Inthe firstposition showninfigure 4A, two guide
pins 20, 21 arranged to the first joint part 16 and the
elongate core 3, 4, 5 extend through holes 22, 23 in the
base frame 2 with a tight fit, such that the joint parts 16,
17 can only move in longitudinal direction of the elongate
core 3, 4, 5.

[0041] When the mould 1 is pushed up with the hy-
draulic rods 15 (as shown in figure 4B), the end with re-
duced diameter of the guide pins 20, 21 will be positioned
in the holes 22, 23 such that the two joint parts 16, 17
can tilt and shift relative to each other and accordingly
allow the elongate core 3, 4, 5 to tilt and shift relative to
the base 2.

[0042] Figure 5 shows a perspective view of the upper
shell part 6 of the mould of figure 1. The inner surface of
the shell part6is provided with grooves 25 and awidening
end 26 to shape the outer surface of the concrete tubes
11, 12, 13. Along the mould cavity 25, 26 a number of
locks 27 are provided, which allow the two shell parts 6,
7 to be locked together.

[0043] Figure 6 shows a schematic view of a lock 27
for the shell parts 6, 7 of the mould of figure 1. The lock
27 has a T-shaped member 28 with rollers 29 at each
arm of the T-shape. This T-shaped member 28 is ar-
ranged to the shell part 6 and is inserted into a hole 30
in the shell part 7.

[0044] The shell part 7 has a cavity 31, in which a fork-
element 32 is movable. This fork-element 32 is pushed
between the rollers 29 and the outer wall of the shell part
7, such that the shell part 6 is pulled against the shell
part 7 and a liquid concrete tight assembly of the two
shell parts 6, 7 is obtained.

Claims

1. Mould for producing concrete tubes, which mould
comprises:

- a base frame with a support surface;

- atleast one elongate core arranged to the base
frame and perpendicular to the support surface;
- one partitioned shell arranged around the at
least one elongated core, which one shell is de-
tachable arranged to the base frame, charac-
terized by

- at least one flexible joint arranged between
each elongate core and the base frame to allow
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tilting and shifting of the elongate core relative
to the perpendicular direction from the support
surface.

2. Mouldaccording to claim 1, further comprising a cou-

pling arranged between the free end of the parti-
tioned shell opposite of the base frame and the at
least one elongate core.

3. Mould according to claim 2, wherein the coupling
comprises a hole centrally arranged in the end face
of the elongate core and an axle arranged to the free
end of the partitioned shell and axially slidable into
the hole of the core.

4. Mould according to any of the preceding claims,

wherein the at least one flexible joint comprises a
first joint part arranged to the respective elongate
core, a second joint part arranged to the base frame,
an elastic layer arranged between the first and sec-
ond joint parts and a fastener, such as a bolt and
nut, extending through the first joint part, the elastic
layer and the second joint part for securing the joint
parts and elastic layer together.

5. Mould according to claim 4, wherein the second joint
part is movable arranged to the base frame in longi-
tudinal direction of the core between a first position
and a second position, wherein at least one guide
pinis arranged on either the first joint part or the base
frame and extends with a tight fit in the first position
into a hole arranged in the other of the first joint part
and the base frame and has at least a loose fit in the
second position.

6. Mould according to any of the preceding claims,
wherein the detachable shell parts comprise at least
one lock having a T-shaped pin arranged to one shell
part and extending into a hole in an adjacent shell
part and a fork-element arranged to the adjacent
shell part and slidable around and transverse to the
T-shaped pin.

7. Mould according to claim 6, wherein fork-elements
of adjacent locks are coupled by a connection rod.

8. Mould according to any of the preceding claims,
wherein at least one shell part comprises a support
bracket arranged on one end of the shell part for
connection with another shell partto supportthe shell
part perpendicular on the another shell part.

9. Mould according to any of the preceding claims,

wherein the outer surface of the at least one elongate
core is a steel surface and wherein the outer surface
is polished.

10. Mould according to any of the preceding claims,
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wherein the at least one elongate core is tapering in
longitudinal direction providing a releasing shape.

Mould according to any of the preceding claims,
wherein the inner surface of the partitioned shell is
provided with at least one exchangable insert wall
part for changing the shape of the inner surface of
the partitioned shell.

Mould according to claim 11, wherein the at least
one exchangable insert wall part is a polyurethane
plate.
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