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(57)  Assembly for use in a ship with a cargo hold (1)
having a substantially flat bottom provided with at least
one unloading opening (2) for unloading a cargo, where-
in the assembly comprises a system (9) of jet water lines

(10,12) which can be connected to a supply pipe of the
vessel, and at least some of the jet water lines are pro-
vided with nozzles (13), which nozzles are adapted to
move the cargo on the bottom in the direction of one of

the at least one unloading openings (2).
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Description

[0001] The invention relates to an assembly for use
in a ship with a cargo hold having a substantially flat
bottom provided with at least one unloading opening for
unloading a cargo.

[0002] A cargo hold of a ship, for instance a trailing
suction hopper dredger suitable among other things for
transporting bulk material, is typically equipped with a
flat bottom and steep side walls such that the cargo can
be easily unloaded, forinstance using dry unloading ma-
chines, in particular a gripper. If it is also wished to make
such a ship suitable for offloading or dumping via the
bottom of a cargo which has for instance been sucked
up in the context of maintenance dredging operations,
the bottom of the cargo hold can then be equipped with
closable unloading openings, so-called bottom doors.
[0003] The flat bottom of the cargo hold with bottom
doors has the drawback that after offloading of the cargo
via the bottom doors a load residue is left behind on the
bottom. This load residue can take on considerable pro-
portions and results in a limitation of the actual hopper
capacity, which has a counterproductive effect.

[0004] The present invention has for its object to ob-
viate the above stated drawback, and has the object of
making a ship, which is suitable for dry unloading, in par-
ticular by means of a gripper, also suitable for unloading
via unloading openings in the bottom of the cargo hold
by considerably reducing the amount of load residue
which typically occurs in this latter case.

[0005] For this purpose the invention consists of an
assembly for use in a ship with a cargo hold having a
substantially flat bottom which is provided with at least
one unloading opening for unloading a cargo, which as-
sembly is distinguished in that it comprises a system of
jet water lines which can be connected to a supply pipe
of the vessel, and in that at least some of the jet water
lines are provided with nozzles, which nozzles are
adapted to move the cargo on the bottom in the direction
of one of the at least one unloading openings.

[0006] In this manner a cargo in a ship with a cargo
hold having a flat bottom can be unloaded in efficient
manner in both dry manner and by means of unloading
openings in the bottom. The flat bottom provides the op-
tion of efficient dry unloading, and the assembly that can
be mounted on the bottom of the cargo hold ensures
that, during unloading by means of unloading openings
in the bottom, the load residue is moved in the direction
of the unloading openings and does not remain behind
on the bottom.

[0007] The system of jet water lines is preferably ac-
commodated in a support construction so as to form a
rigid whole.

[0008] According to a preferred embodiment of the
assembly according to the invention, the assembly is
suitable for use in a hopper dredger. Such a ship, if de-
signed for recovering building materials such as gravel
and sand at sea, is typically equipped with a cargo hold
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with a flat bottom and steep side walls, and with an in-
stallation for dry unloading of the sucked-up load.
[0009] Ifsuchashipis utilized for instance to transport
dredging material which must be offloaded via bottom
doors in the cargo hold, the assembly according to the
invention can be arranged on the bottom of the cargo
hold. The nozzles of the assembly will then ensure that
the load residue, which would normally be left behind,
is sprayed in the direction of the unloading openings so
that it is also unloaded and the load residue is substan-
tially eliminated.

[0010] According to a first variant of the invention, the
support construction is a framework structure. This
framework structure provides an additional robustness
to the system of jet water lines, and ensures the forma-
tion of a rigid whole which can be placed on the bottom
of the cargo hold using for instance a crane.

[0011] Accordingto apossible variant of the assembly
according to the invention, the system of jet water lines
comprises a main line with a length substantially the
same as that of the cargo hold, and a number of side
lines which are directed transversely thereof and each
equipped with a number of nozzles. These side lines are
forinstance connected to the main line in known manner
via flanged connections.

[0012] This main line can be connected, for instance
via a bulkhead passage through a side wall of the cargo
hold, to a supply line which is for instance a dredging
line of the ship and is supplied by a water supply pump.
Water is carried via the main line to the side lines and
the nozzles so that the load residue is still unloaded by
water jets from the nozzles.

[0013] The characteristics of respectively the water
supply pump and the nozzles are adapted to each other,
this such that all nozzles can be supplied simultaneous-
ly.

[0014] According to a further developed embodiment
of the above described variant, the support construction
is arranged substantially above the main line. The sup-
port construction can preferably be further connected at
its outer ends to a front and rear end wall of the cargo
hold.

[0015] The support construction ensures that the
main line is supported so as to form a self-supporting
assembly which can be displaced easily, for instance
with a crane.

[0016] According to a possible embodiment, the sup-
ply line is laid closely against the bottom, wherein the
support construction has a height such that a sufficient
rigidity is obtained to allow the assembly to be lifted in
its entirety.

[0017] The assembly according to the invention is
generally equipped with fastening means for fastening
the assembly in the cargo hold. At least a number of
fastening elements are preferably adapted to allow a
limited movement of the assembly relative to the cargo
hold, this in respect of deformations of the beam of the
ship.
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[0018] According to a possible embodiment of the as-
sembly according to the invention, the connection be-
tween one outer end of the support construction and an
end wall of the cargo hold is adapted to allow a limited
movement of the assembly in longitudinal direction of
the cargo hold.

[0019] Finally, the invention relates to a method for ar-
ranging an assembly according to any of the foregoing
claims in a cargo hold of a ship, wherein the assembly
is carried integrally above the cargo hold and then low-
ered onto the bottom of the cargo hold, whereafter the
system of jet water lines is connected to a supply line
and the assembly is fastened in the desired position in
the cargo hold.

[0020] The simple construction and self-supporting
structure of the assembly according to the invention has
the great advantage that, normally speaking, it can be
installed or removed within a period of a few hours. Us-
ing a crane the assembly can for instance be carried into
the cargo hold or hoisted therefrom in one crane move-
ment.

[0021] The invention will be further elucidated on the
basis of the following figure description and the annexed
drawing of an exemplary embodiment of the invention.
In the drawing:

figure 1 shows a longitudinal section of a hopper
dredger in which the assembly of the invention can
be used;

figure 2 shows a top view of the tank top of the ves-
sel of figure 1;

figure 3 is a top view of an assembly according to
the invention;

figure 4 is a side view of an assembly according to
the invention;

figure 5A is a top view of a side branch of an as-
sembly according to the invention;

figure 5B is a side view of a side branch of an as-
sembly according to the invention;

figure 6 shows a cross-section of the cargo hold dur-
ing placing of the assembly according to the inven-
tion on the bottom of the cargo hold;

figure 7 shows a detail view of the connection be-
tween the main line of the assembly according to
the invention and a line of the vessel;

figure 8A shows a side view of the connection be-
tween the framework structure of the assembly ac-
cording to the invention and a rear end bulkhead of
the cargo hold with longitudinal freedom of move-
ment;

figure 8B shows a front view of the connection be-
tween the framework structure of the assembly ac-
cording to the invention and a bulkhead of the cargo
hold;

figure 8C shows a top view of the connection be-
tween the framework structure of the assembly ac-
cording to the invention and a bulkhead of the cargo
hold.
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[0022] Figure 1 shows a hopper dredger designed for
recovering building materials such as sand and gravel
at sea, so-called marine aggregates. The dredged ma-
terial is carried by means of an underwater pump to car-
go hold 1 via pressure pipelines 3 and 7. Cargo hold 1
has a flat bottom with six bottom doors 2 for unloading
a sucked-up cargo. This is more clearly visible in the top
view at tank top level shown in figure 2, and in figure 6
in which one of the two shown bottom doors is in the
opened position.

[0023] The shipis further equipped with an automated
gripper installation which can travel over the hopper and
can carry the gripped load ashore via a system of con-
veyor belts. The load can hereby be unloaded in dry
manner, i.e. without addition of water.

[0024] When this hopper dredger is used to unload a
cargo via bottom doors 2 without the assembly of the
invention, a considerable quantity of load residue re-
mains behind on the flat bottom of cargo hold 1, whereby
the hopper capacity is considerably limited.

[0025] Figure 3 shows an exemplary embodiment of
the assembly 9 according to the invention which can be
placed on the bottom of cargo hold 1. Assembly 9 is con-
structed from a main line 10, around which is arranged
a framework structure 11, and from six side lines 12.
Side lines 12 are arranged at a distance from each other
transversely of main line 10 and on either side thereof
via flange connections 19.

[0026] As seen more readily in the side view of figure
4, the framework structure is provided at both its outer
ends with fastening means 17, 18 which will be further
described with reference to figure 8.

[0027] Figures 5A and B show respectively a detail
top and side view of a side line 12. Five nozzles 13 are
arranged on either side on each side line 12. These noz-
zles 13 can optionally be arranged at different angles
(not shown), depending on the location of the unloading
openings and the form of the cargo hold. The side lines
are further provided with support legs 15 which support
the side line 12 and place it at the desired height.
[0028] Figure 6 illustrates the method of the invention
for arranging an assembly of the above described type.
Assembly 9 is first carried integrally above cargo hold 1
and is then lowered downward at an angle into cargo
hold 1, wherein it is gradually returned to the horizontal
position until it can be placed on the bottom of cargo
hold 1. Main line 10 will then have to be connected and
assembly 9 will have to be fastened in the desired po-
sition in cargo hold 1, as will be further described. In
order to facilitate the hoisting, the main line is provided
on the top, as shown in figure 4, with a number of lifting
lugs 16 for connection of a hoisting cable of a crane via
a harp shackle.

[0029] Figure 7 illustrates the connection of main line
10 to a supply line 3 of the dredging vessel. This con-
nection takes place by means of a flexible pipe piece 20
connected to a fitting piece 22 which is mounted with
flange 21 against the passage through the hopper front
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end bulkhead 25. The passage is connected to the sup-
ply line (dredging pressure pipeline) 3 by means of
branch 24 and compensator 23. This latter is connected
to supply line 3.

[0030] Figures 8A, B and C show the connection 17
between one end of the framework structure and a hop-
per rear end bulkhead 26 of cargo hold 1. This connec-
tion is adapted to allow a limited movement of assembly
9 in longitudinal direction of cargo hold 1.

[0031] Figure 8A shows a saddle part 37 connected
to an outer end of framework structure 11 and having a
slot opening 38. This saddle part 37 is connected to a
sliding piece 30 by means of a locking pin 31. Sliding
piece 30 is pushed between two fixed guides 32 on a
hopper rear end bulkhead 26 of the cargo hold (see fig-
ures 8B and C) to a position against a stop part 36, and
secured by means of a second locking pin 34 which
passes transversely through the two guides 32.

[0032] It will be understood that the invention is not
limited to the above described exemplary embodiment,
and that many variants of for instance the construction
of the system of jet water lines, or of the position of the
nozzles, are possible without departing from the scope
of the invention.

Claims

1. Assembly for use in a ship with a cargo hold which
is suitable for dry unloading of a cargo, which cargo
hold has steep walls and a substantially flat bottom
provided with at least one unloading opening for un-
loading the cargo via the bottom, characterized in
that the assembly comprises a system of jet water
lines which is mountable on the bottom and which
can be connected to a supply pipe of the vessel,
and that at least some of the jet water lines are pro-
vided with nozzles, which nozzles are adapted to
move the cargo on the bottom in the direction of one
of the at least one unloading openings.

2. Assembly as claimed in claim 1, characterized in
that the system of jet water lines is accommodated
in a support construction so as to allow a rapid in-
stallation of the assembly.

3. Assembly as claimed in claims 1-2 for use in a hop-
per dredger.

4. Assembly as claimed in any of the foregoing claims,
characterized in that the support construction is a
framework structure.

5. Assembly as claimed in any of the foregoing claims,
characterized in that the system of jet water lines
comprises a main line with a length substantially the
same as that of the cargo hold, and a number of
side lines which are directed transversely thereof
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10.

1.

and each equipped with a number of nozzles.

Assembly as claimed in any of the claims 2-5, char-
acterized in that the support construction is ar-
ranged substantially above the main line.

Assembly as claimed in any of the claims 2-6, char-
acterized in that the support construction can be
connected at its outer ends to a front and rear end
wall of the cargo hold.

Assembly as claimed in any of the foregoing claims,
characterized in that the assembly is equipped
with fastening elements for fastening the assembly
in the cargo hold.

Assembly as claimed in claim 8, characterized in
that at least a number of fastening elements are
adapted to allow a limited movement of the assem-
bly relative to the cargo hold.

Assembly as claimed in claim 9, characterized in
that the connection between one outer end of the
support construction and an end wall of the cargo
hold is adapted to allow a limited movement of the
assembly in longitudinal direction of the cargo hold.

Method for arranging an assembly as claimed in
any of the foregoing claims in a cargo hold of a ship,
characterized in that the assembly is carried inte-
grally above the cargo hold and then lowered onto
the bottom of the cargo hold, whereafter the system
of jet water lines is connected, and the assembly is
fastened in the desired position in the cargo hold.
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