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bed of a body of water

(57)  Extension piece (10) for a raisable and lowera-
ble cutting arm (3) of a cutter-suction dredger (1) for cut-
ting material loose from the bed (7) of a body of water,
whereby this cutting arm (3) comprises a driveshaft (20)
for a cutting head (12), whereby the extension piece (10)
has a first end (11) for mounting the cutting head (12)

Extension piece for a cutting arm of a cutter-suction dredger and method for loosening the

and a second end (16) for coupling to a free end (18) of
the cutting arm(3), whereby the extension piece (10) is
provided with a driveshaft (20) for the cutting head (12)
that is arranged to be coupled to the driveshaft (20) in
the cutting arm (3).
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Description

[0001] The present invention relates to an extension
piece for a cutting arm of a cutter-suction dredger, a cut-
ter-suction dredger and a method for loosening the.bed
of a body of water.

[0002] A cutter-suction dredger is a vessel that is used
for deepening waterways, ports, etc, by loosening a hard,
for example rocky, bed by means of a powerful cutting
head and then sucking up the loosened residues. They
caninclude relatively large pieces of stone and other hard
materials.

[0003] To this end a cutter-suction dredger is provided
with a cutting arm on its underside, also known as a lad-
der, at the end of which the cutting head is provided. A
driveshaft for the cutting head runs along or through this
cutting arm and a suction pipe for the material to be re-
moved from the water bed, in which suction pipe a pump
is affixed. In view of the large forces that occur during
cutting, such a cutting armis constructed as aheavy steel
construction.

[0004] A cutter-suction dredger is designed to work
within a certain interval of water depth due to the cutting
arm having a certain length. There are limited possibilities
for adjustment because a cutter-suction dredger is gen-
erally provided with two possible anchor points at differ-
ent heights for the cutting arm. When the lowest of these
two anchor points is used, the maximum depth at which
a cutter-suction dredger can operate is obtained.
[0005] The angle atwhich the cutting armis held below
the cutter-suction dredger can only be of limited use for
adjusting the operating depth because there is an opti-
mum value of this angle for the good operation of the
cutting head, whereby only relatively small departures
from this optimum value are allowed.

[0006] Nevertheless there is regularly a need to oper-
ate more deeply. However a new longer cutting arm can-
not simply be provided in an existing cutter-suction
dredger.

[0007] In fact this would be very expensive. Also with
regard to construction, an existing cutter-suction dredger
is not suitable for supporting a longer and thus heavier
cutting arm, and due to a changed weight and a changed
weight distribution the seaworthiness of such a cutter-
suction dredger is jeopardised.

[0008] A complicating factor is the fact that a cutter-
suction dredger is provided with a work platform at the
back to enable the replacement of the cutting head or
sections thereof or other maintenance at the end of the
cutting arm. With a longer cutting arm on an existing ship
the existing embodiments of this work platform would
have to protrude further backwards, which is also unde-
sirable for reasons of ship stability and weight distribu-
tion.

[0009] The purpose of the present invention is to pro-
vide a solution to the aforementioned and other disad-
vantages by providing an extension piece for a raisable
and lowerable cutting arm of a cutter-suction dredger for
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cutting material loose from the bed of a body of water,
whereby this cutting arm comprises a driveshaft for a
cutting head, whereby the extension piece has a firstend
for the cutting head and a second end for coupling to a
free end of the cutting arm, whereby the extension piece
is provided with a driveshaft for the cutting head that is
arranged to be coupled to the driveshaft in the cutting
arm.

[0010] This has the advantage that an existing cutter-
suction dredger can be made suitable for removing ma-
terial from the bed at a greater depth with relatively low
costs and difficulty, in a limited amount of time and with
only limited consequences for the sailing properties.
[0011] In a preferred embodiment the driveshaft com-
prises at least three parts in the extension piece, i.e. a
first part that is arranged to be screwed onto the drive-
shaft of the cutting arm, a second part that is mounted
on bearings at the first end of the extension piece, and
a third part to detachably connect the two other parts,
whereby preferably the third part can be connected to
the first part and the second part by the first and second
part both being provided with a flange at an end and the
third part being provided with a complementary flange at
both ends.

[0012] Such a construction of the driveshaft of the ex-
tension piece enables the existing coupling facility for
coupling a cutting head to the driveshaft of the unextend-
ed cutting arm to be used for the coupling to the driveshaft
of the extension piece, whereby, thanks to the third part,
the connection to the first part of the driveshaft can be
completed, so that the cutting head can be driven.
[0013] The invention also concerns a cutter-suction
dredger with a raisable and lowerable cutting arm for cut-
ting material loose from the bed of abody of water, where-
by the lowerable cutting arm is provided with an extension
piece as described above.

[0014] Hereby the extension piece is preferably con-
structed as a steel structure that is provided with a flange
for coupling to the cutting arm and the cutting arm is also
provided with such a flange.

[0015] This makes a coupling of the extension piece
to the cutting arm relatively easy without major structural
modifications having to be made to the cutting arm itself,
so that the cutting arm can be used again later without
an extension piece.

[0016] In a preferred embodiment the cutter-suction
dredger is provided with two suspension points at differ-
ent heights for the cutting arm and a work platform at its
back to gain access to the free end of the cutting arm in
the raised position without an extension piece, whereby
the work platform can be moved between two working
positions at different heights, whereby the lowest working
position is suitable for gaining the said access when the
cutting arm is suspended from the lowest suspension
point and the highest working position is suitable for gain-
ing the said access when the cutting arm is suspended
from the highest suspension point, whereby the work
platformis provided with an auxiliary platform that is lower
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than the work platform and which protrudes backwards
from the work platform, and that, with the work platform
in the highest working position, has such a position that
access is gained to the first end of the extension piece
from the auxiliary platform when the cutting arm is sus-
pended from the lowest suspension point.

[0017] The known work platform has at least two se-
cured positions or working positions, respectively a high-
est and lowest one, corresponding to the position of the
cutting head when an unextended cutting arm is sus-
pended from the highest or lowest suspension point re-
spectively.

[0018] By now also setting the work platform at the
highest working position for a cutting arm provided with
an extension piece that is suspended from the lowest
suspension point, an auxiliary platform positioned back-
wards and downwards can be fastened thereto at the
right position for the cutting head, without exceeding the
permissible weight distributions on board the ship.
[0019] The invention further concerns a method for
loosening a bed of a body of water up to a specific depth
below the water surface, characterised in that a cutter-
suction dredger with a raisable and lowerable cutting arm
is used that is designed to operate up to a depth that is
less than the specific depth, whereby the cutting arm is
provided with an extension piece as described above,
and whereby the bed is loosened by means of a cutting
head on the first end of the extension piece.

[0020] With the intention of better showing the charac-
teristics of the invention, preferred embodiments of an
extension piece and a cutter-suction dredger according
to the invention are described hereinafter by way of an
example, without any limiting nature, with reference to
the accompanying drawings, wherein:

Figure 1 schematically shows a side view of a cutter-
suction dredger according to the invention in a first
operating situation;

figure 2 shows the cutter-suction dredger of figure 2
in a second operating situation;

figure 3 shows the part of the cutter-suction dredger
of figure 2 indicated by F3 on a larger scale;
figures 4 and 5 schematically show a perspective
top view and bottom view respectively of an exten-
sion piece according to the invention; and

figure 6 shows a perspective view of the part of the
cutter-suction dredger of figure 2 indicated by F6 on
a larger scale.

[0021] The cutter-suction dredger 1, or cutter-suction
dredge, shown in figures 1 to 3 is a ship that is provided
with a spud 2 near its front, a cutting arm 3, or ladder, on
its underside and a work platform 4 on its back.

[0022] The cutting arm 3 can be raised and lowered
again by means of a lifting device 5. In the operating
situation of figure 1, in which the cutting arm 3 is lowered
and used for loosening bed material from a hard seabed
7, the spud 2 is anchored in the seabed 7 to be able to
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apply sufficient force to the cutting arm to be able to ef-
fectively loosen material from the seabed 7.

[0023] In the operating situation of figure 2, in which
the cutting arm is raised and not actively used for loos-
ening bed material, the spud is not necessary and is
stored horizontally on the cutter-suction dredger 1.
[0024] The cutter-suction dredger 1 is provided with
two possible suspension points for the cutting arm 3, i.e.
a top suspension point 8 and a bottom suspension point
9. In the drawings the cutting arm 3 is suspended from
the bottom suspension point 9.

[0025] The cutting arm 9 is provided with an extension
piece 10. A cutting head 12 is affixed at a first end 11,
more specifically the free and, of the extension piece 10.
A suction pipe 13 runs from the cutting head 12 for the
transport of loosened bed material to the hull of the cutter-
suction dredger.

[0026] Although acutting arm 3 with an extension piece
10 is of course still a cutting arm, for completeness in this
description the term cutting arm is used for the original
unextended cutting arm 3, and the combination of cutting
arm 3 and extension piece 10 is denoted an extended
cutting arm.

[0027] The extension piece 10 essentially consists of
a steel casing 14 in two parts that are connected by par-
titions 15 that are provided with a cutaway that is oriented
towards the top of the extension piece 10. The length L
of the casing is approximately 10 metres.

[0028] The extension piece 10 is provided with an in-
ternal flange 17 at its second end 16. The cutting arm 3
is provided with an external flange 19 close to its free
end 18. These two flanges 17, 19 are coupled together
to thereby structurally couple the extension piece 10 and
the cutting arm 3 together.

[0029] A multipart driveshaft 20 for the drive of the cut-
ting head 12 is provided through the cutting arm 3 and
the extension piece 10.

[0030] In the cutting arm 3 this driveshaft 20 is formed
by the original driveshaft. This is mounted on bearings
at the free end 18 of the cutting arm 3 and is provided
with a coupling 21 for fasting a cutting head 12 thereto.
[0031] In the extension piece 10 the driveshaft 20 is
formed from three parts, i.e. a first part 22 at the second
end 16, a second part 23 at the first end 11, and a third
part 24.

[0032] The first part 22 is constructed as a coupling
25, as is usually present at a cutting head 12, and is
affixed, more specifically screwed, to the complementary
coupling 21 of the driveshaft of the cutting arm. At its
other end the first part 22 is provided with a flange.
[0033] The second part 23 is mounted on bearings
close to the first end 11 of the extension piece 10, and
protrudes partially outside the casing 14, where it is pro-
vided with a coupling 21 for a cutting head 12, and in the
drawings shown also with this cuttinghead 12. Atits other
end the second part 23 is provided with a flange.
[0034] The third part 24 is a cylindrical shaft part that
is provided with a flange at both ends.
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[0035] The third part 24 is affixed between the first part
22 and the second part 23, whereby the flanges of the
said parts 22, 23, 24 are coupled together.

[0036] Aninletpiece 26 forasuction pipe 13 isfastened
to the extension piece 10, as well as a partial suction pipe
13 that is coupled to the suction pipe 13 of the cutting
arm 3.

[0037] Figures 4 and 5 show an unmounted extension
piece 10. This extension piece 10 is already provided
with a cutting head 12.

[0038] The work platform 4 at the back of the cutter-
suction dredger is shown in more detail in figures 6 and
7. It essentially consists of a supporting construction 27
fastened to the cutter-suction dredger on which guide
rails 28 are mounted.

[0039] The U-shaped work platform 4 is mounted on
these guide rails 28. Thanks to the guide rails 28 the work
platform 4 can be moved upwards and downwards,
whereby it has two working positions in which it can be
fastened so that it can be entered safely.

[0040] The first, highest, working position is shown in
figure 6. This working position is at such a height and
such a distance from the suspension points 8,9 of the
cutting arm that the cutting head 12, if mounted, on a
raised unextended cutting arm 23 that is suspended from
the top suspension point 8, is accessible from the work
platform 4 at this working position.

[0041] The second, lowest, working position that is not
shown in figure 6 is at such a height and such a distance
from the suspension points 8, 9 of the cutting arm 3 that
the cutting head 12, if mounted, on a raised unextended
cutting arm 3 that is suspended from the bottom suspen-
sion point 9, is accessible from this working position.
[0042] Although the cutting arm 3 with the extension
piece 10 of the cutter-suction dredger 1 described is sus-
pended from the bottom suspension point 9, the work
platform 4 is set at its highest working position. Hereby
the work platform 4 is provided with a U-shaped auxiliary
platform 29 that is fastened to the work platform 4 but
which is lower and further to the back, so that the cutting
head 12 on the extension piece 10 is accessible from the
auxiliary platform 29 for maintenance, in particular for the
replacement of the cutting teeth of the cutting head 12.
[0043] The manufacture and operation of a cutter-suc-
tion dredger 1 according to the invention is simple and
as follows.

[0044] A cutter-suction dredger 1 without extension
piece, thatis intended to be able to operate up to a certain
water depth, is modified to this end.

[0045] First the cutting arm 3 of the cutter-suction
dredger 1 is fastened to the lowest suspension point 9
providedto this end. Thenthe cutting head 12 is detached
from the cutting arm and temporarily set to one side.

[0046] The cutting arm 3 is now provided with a flange
19.
[0047] An extension piece 10 manufactured before-

hand is mounted by its flange 17 on the flange 19 of the
cutting arm 3.
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[0048] Then the first part 22 of the driveshaft 20 of the
extension piece 10 is mounted on the cutting arm 3, more
specifically on the coupling 21 for the cutting head 12.
The second part 23 of this driveshaft 20 is hereby already
present in the first end 11 of the extension piece 10.
[0049] Then the third part 24 of the driveshaft 20 of the
extension piece 10 is slid between the first part 22 and
the second part 23 of this driveshaft 20 and fastened to
the first part 22 and second part 23 by means of the flang-
es present on the parts.

[0050] Asisclearfrom figure 4 there is sufficient space
for these assembly activities thanks to the cutaway in the
partitions 15.

[0051] Then the cutting head 12 is again affixed to the
second part 23 of the driveshaft 20. The cutting head 12
can of course be affixed to the extension piece 10 earlier.
[0052] The cutter-suction dredger 1 is now suitable for
operation seven metres deeper below the water surface
than previously.

[0053] To this end the spud 2 is lowered and secured
in the seabed 7. The cutting arm 3 is also lowered. The
cutting arm 3 can now loosen material from the seabed
7, whereby this material is immediately sucked up by the
suction pipe 13 to the hull of the cutter-suction dredger
1. The necessary counter pressure for the cutting head
12 is hereby provided by the spud 2.

[0054] From the hull of the cutter-suction dredger 1 the
material is removed via a pipe or pumped over to other
ships and hereby removed.

[0055] When removing bed material the cutter-suction
dredger 1 makes a turning movement around the spud
2, so that a circular track of material is removed from the
seabed 7. Then thanks to a movable carriage in the cut-
ter-suction dredger 1, to which the spud is fastened, the
cutter-suction dredger 1 moves a small distance back-
wards with respect to the spud 2, after which a new cir-
cular track of material is removed from the seabed 7.
[0056] When the cutting elements on the cutting head
12 have to be replaced or when for another reason ac-
cess is required to the cutting head 12, it is raised, the
work platform 4 is placed in its highest working position
and the desired access can be obtained via the auxiliary
platform 29.

[0057] The presentinvention is by no means limited to
the embodiments described as an example and shown
in the drawings, but an extension piece and a cutter-suc-
tion dredger according to the invention can be realised
in all kinds of forms and dimensions without departing
from the scope of the invention.

Claims

1. Extension piece (10) for a raisable and lowerable
cutting arm (3) of a cutter-suction dredger (1) for cut-
ting material loose from the bed (7) of a body of water,
whereby this cutting arm (3) comprises a driveshaft
(20) for a cutting head (12), whereby the extension
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piece (10) has afirstend (11) for mounting the cutting
head (12) and a second end (16) for coupling to a
free end (18) of the cutting arm(3), whereby the ex-
tension piece (10) is provided with a driveshaft (20)
for the cutting head (12) that is arranged to be cou-
pled to the driveshaft (20) in the cutting arm (3).

Extension piece according to claim 1, characterised
in that it is intended for a cutting arm (3) that is pro-
vided with a suction pipe (13) for loosened material,
whereby the extension piece (10) also comprises an
inlet piece (26) for a suction pipe (13).

Extension piece according to any one of the previous
claims, characterised in that the extension piece
(10) is constructed as a steel structure that is pro-
vided with a flange (17) for coupling to the cutting
arm (3).

Extension piece according to any one of the previous
claims, characterised in that the driveshaft (20) in
the extension piece (10) comprises at least three
parts, i.e. a first part (22) that is oriented to be affixed
on the driveshaft (20) of the cutting arm (3), a second
part (23)

that is mounted on bearings at the first end (11) of
the extension piece (10) and a third part (24) to de-
tachably connect both other parts (22, 23).

Extension piece according to claim 4, characterised
in that the third part (24) can be coupled to the first
part (22) and to the second part (23) by the first part
(22) and the second part (23) both being provided
at an end with a flange and the third part (24) being
provided with a complementary flange at both its
ends.

Extension piece according to any one of the previous
claims, characterised in that it has a length (L) that
is greater than 3 metres.

Extension piece according to any one of the previous
claims, characterised in that it has a length (L) that
is less than 15 metres.

Cutter-suction dredger (1) with a raisable and low-
erable cutting arm (3) for cutting material loose from
the bed (7) of a body of water, whereby the cutting
arm (3) is provided with an extension piece (10) ac-
cording to any one of the previous claims.

Cutter-suction dredger according to claim 7, char-
acterised in that both the extension piece (10) and
the cutting arm (3) are provided with a flange (17,
19) to be able to reversibly couple the two together.

Cutter-suction dredger according to claim 6 of 7,
characterised in that it is provided with two sus-
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1.

12.

pension points (8,9) at different heights for the cutting
arm (3) and a work platform (4) at its back to gain
access to the free end (18) of the cutting arm (3) in
the raised position without an extension piece (10),
whereby the work platform (4) can be moved be-
tween two working positions at different heights,
whereby the lowest working position is suitable for
gaining the said access when the cutting arm (3) is
suspended from the lowest suspension point (9) and
the highest working position is suitable for gaining
the said access when the cutting arm (3) is suspend-
ed from the highest suspension point (8), whereby
the work platform (4) is provided with an auxiliary
platform (29) that is lower than the work platform (4)
and which protrudes backwards from the work plat-
form (4), and that, with the work platform (4) in the
highest working position, has such a position that
access is gained to the firstend (11) of the extension
piece (10) from the auxiliary platform (29) when the
cutting arm (3) is suspended from the lowest sus-
pension point (9).

Method for loosening a bed (7) of a body of water up
to a specific depth below the water surface, charac-
terised in that a cutter-suction dredger (1) with a
raisable and lowerable cutting arm (3) is used that
is designed to operate up to a depth that is less than
the specific depth, whereby the cutting arm (3) is
provided with an extension piece (10) according to
any one of the claims 1 to 7, and whereby the bed
(7) is loosened by means of a cutting head (12) on
the first end (11) of the extension piece (10).

Method according to claim 11, characterised in that
the cutter-suction dredger (1) that is used for loos-
ening the bed (7) is a cutter-suction dredger (1) ac-
cording to claim 10, whereby the cutting arm (3) is
suspended from the lowest suspension point (9) and
whereby, when the cutting head (12) requires main-
tenance or must be entirely or partially replaced, the
auxiliary platform (29) is used to gain access to the
cutting head (12), whereby the work platform (4) is
at its highest working position.
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