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Reversible rotation mechanism and discharge assembly for

discharging dredged material

TECHNICAL FIELD

The invention relates to a reversible rotation mechanism for generating a
rotational motion, the reversible rotation mechanism comprising
- a first toothed wheel comprising first inclined teeth extending in a generally
radial direction,
- a second toothed wheel comprising second inclined teeth extending in a generally
radial direction, the first and second toothed wheels being positioned coaxially with
respect to each other and the first and second inclined teeth are inclined in opposite
directions with respect to each other,
- a plurality of actuators which are arranged to rotate the first toothed wheel in a
first direction and the second toothed wheel in a second direction opposite to the first
direction.

The invention further relates to a discharge assembly for discharging dredged
material, the discharge assembly comprising a discharge pipe being rotatable about a
substantially vertical axis and a vessel for discharging dredged material comprising

such a reversible rotation mechanism or such a discharge assembly.

STATE OF THE ART

Dredging vessels collect material from a water bottom (e.g. seafloor). The
dredged material is discharged at a location remote from the location where it is
collected. Discharging dredged material from a dredging or hopper vessel can be done
via a discharge pipe.

The discharge pipe can be arranged to spray the material into the air such that it
lands at a distance of approximately 70 — 80 metres from the vessel. This requires much
energy and time.

An alternative is described in GB 1 562 068. According to this document, the
discharge pipe is a horizontally discharge pipe which extends beyond the dredging
vessel. The discharge pipe is rotatable about an approximately vertical axis supported
by the vessel. The output end of the discharge pipe is positioned close to the location

where the dredged material is to be discharged and the dredged material can exit the
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discharge pipe with a relatively low velocity. Such a solution allows discharging
dredged material with less energy in less time.

For both discharge methods, by rotating the discharge pipe about the vertical axis
the discharge position can be changed without the need of moving the vessel. This
allows relatively accurate discharge. Rotating the discharge pipe about a vertical axis
requires a suitable reversible rotation mechanism that is able to withstand conditions
like salt seawater and pollution. Also, maintenance costs and efforts are preferably kept

to a minimum.

European patent application EP 0 754 881 A2 describes a reversible rotation
mechanism. The reversible rotation mechanism comprises two toothed rings
comprising teeth extending in a generally radial direction and which are inclined
clockwise and anti-clockwise respectively. Four first rams are provided which are
associated with the first toothed ring and are arranged to drive the first toothed ring in a
first direction. Four second rams are provided which are associated with the second
toothed ring and are arranged to drive the second toothed ring in a second direction. All
rams are moveable between a first position in which they drivingly engage its
associated toothed ring and a second position in which they don’t. Each first and
second ram is provided with a secondary two-acting ram to move the first and second
rams between the first and second position.

In order to drive the first toothed ring, the first rams are positioned in the first
position and the second rams are positioned in the second position using the secondary
two-acting rams. The first rams are then operated in a phased relationship to rotate the
first toothed ring in the first direction.

In order to drive the second toothed ring, the second rams are positioned in the
first position and the first rams are positioned in the second position using the
secondary two-acting rams. The second rams are then operated in a phased relationship
to rotate the second toothed ring in the second direction.

However, the rotation mechanism as disclosed in European patent application EP
0 754 881 A2 comprises sixteen rams which makes it a rather complicated design
which is vulnerable to pollution and malfunction. Also, such a rotation mechanism is

relatively large and heavy. According to European patent application EP 0 754 881 A2,
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this rotation mechanism is particularly useful when incorporated in wind turbines to

rotate the nacelle and turbine to face the wind when conditions are suitable.

SHORT DESCRIPTION

It is an object of the invention to provide an improved reversible rotation
mechanism that overcomes at least one of the disadvantages of the prior art and which
is especially suitable for dredging purposes.

According to an aspect there is provided a reversible rotation mechanism for
generating a rotational motion, the reversible rotation mechanism comprising
- a first toothed wheel comprising first inclined teeth extending in a generally
radial direction,

- a second toothed wheel comprising second inclined teeth extending in a generally
radial direction, the first and second toothed wheels being positioned coaxially with
respect to each other and the first and second inclined teeth are inclined in opposite
directions with respect to each other,

- a plurality of actuators which are arranged to rotate the first toothed wheel in a
first direction and the second toothed wheel in a second direction opposite to the first
direction, wherein the reversible rotation mechanism comprises a plurality two-ended
pawls, the two-ended pawls being connected to respective actuators, wherein the two-
ended pawls can be positioned

- in a first engaging position in which a first pawl end engages with the first
toothed wheel which allows the respective actuators to actuate the first toothed wheel in
the first rotating direction, and

- in a second engaging position in which a second pawl end engages with the
second toothed wheel which allows the respective actuators to actuate the second
toothed wheel in the second rotating direction.

When all the two-ended pawls are positioned in the first engaging position, the
actuators can move the first toothed wheel in the first rotating direction. When all the
two-ended pawls are positioned in the second engaging position, the actuators can
move the second toothed wheel in the second rotating direction.

When the two-ended pawls are positioned in the first engaging position, the two-

ended pawls do not engage the second toothed wheel and when the two-ended pawls
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are positioned in the second engaging position, the two-ended pawls do not engage the
first toothed wheel.

The first and second toothed wheels are positioned coaxially with respect to each
other, meaning that their respective rotational axis substantially coincide. The first and
second pawl-ends are positioned in the plane of the first and second toothed wheels
respectively.

Furthermore, the first and second toothed wheels are fixed together, such that
when the first toothed wheel is actuated to rotate in the first rotating direction, the
second toothed wheel also rotates in the first rotating direction. Accordingly, when the
second toothed wheel is actuated to rotate in the second rotating direction, the first
toothed wheel also rotates in the second rotating direction.

Such a reversible rotation mechanism is relatively small and compact and can
thus easily be placed on the deck of a vessel. The mechanism can be placed on the stem
of a dredging or hopper vessel next to the accommodation. The reversible rotation
mechanism is also relatively light-weighted.

Also, the reversible rotation mechanism provides a relatively high moment.

Further, such a reversible rotation mechanism is robust with regard to wear and
pollution, which is an important advantage in the field of dredging.

The reversible rotation mechanism allows for rotation of the discharge pipe over
large angles in the horizontal plane, for instance over 180 degrees, or even up to 225
degrees. The reversible rotation mechanism is relatively small and can thus be
positioned in between an accommodation house provided on the deck of a vessel and a
railing or a gangway. This is a relatively small passage along a left or right side of the
vessel, close to the stem of the vessel. The discharge pipe can be positioned
substantially perpendicular to the body axis of the vessel, but may also be positioned in
a forward direction with respect the body axis of the vessel (running from stern to
stem). The discharge pipe can also be rotated in a backward position allowing to
discharge material aboard or alongside the vessel or allowing to position the discharge
pipe on board of the vessel.

According to an embodiment the actuators are linear actuators which are
positioned along the circumference of the first and second toothed wheel arranged to
perform a linear stroke substantially tangentially to the circumference of the first and

second toothed wheels. When the linear actuator moves along the circumference in the
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engaging direction of the toothed wheel that is currently engaged by the two-ended
pawls, the associated two-ended pawl transfers energy to the respective toothed wheel.
When the linear actuator moves back, i.e. moves along the circumference against the
engaging direction of the toothed wheel that is currently engaged by the two-ended
pawls, the two-ended pawl transfers no energy to the respective toothed wheel.

According to an embodiment the actuators are hydraulic cylinders. Hydraulic
cylinders are relatively compact and strong. Hydraulic cylinders are also cost-effective
and provide reliable actuators that can function in harsh conditions.

According to an embodiment the actuators are driven in a phased relationship
with respect to each other. As energy can only be transferred to toothed wheels in one
direction, the actuators can be controlled to move in a phased relationship, which
means that the actuators may be operated with predetermined phase-differences with
respect to each other. Different operations modes are available and will be described
further below.

According to an embodiment the reversible rotation mechanism comprises four
actuators. Providing four actuators allows to drive the toothed wheels in a constant
way, where the actuators can be controlled in an effective phased-relationship. Also,
providing four actuators allows to drive the toothed wheels with the same amount of
power in both rotational directions.

According to an embodiment the linear stroke comprises an extending stroke and
a retracting stroke, and wherein a first subset of the actuators are arranged to
simultaneously actuate the first or second toothed wheel, wherein at least one of the
first subset performs an extending stroke and at least another of the first subset
performs a retracting stroke, and wherein a second subset of the actuators are arranged
to simultaneously actuate the first or second toothed wheel, wherein at least one of the
second subset performs an extending stroke and at least another of the second subset
performs a retracting stroke.

The first subset thus comprises actuators that are oppositely directed with respect
to each other. The first subset may comprise at least one actuator that is orientated such
that the extending stroke is substantially in the direction of the first rotating direction
and another actuator which is orientated such that the extending stroke is substantially

in the direction of the second rotating direction. The same applies for the second subset.



10

15

20

25

30

WO 2012/134297 PCT/NL2012/050216

6

This has the advantage that the same power is transferred to the toothed wheels in
both the rotational directions.

According to an embodiment the first and second subsets actuate the first or
second toothed wheels in turns.

According to an embodiment a first subset of the two-ended pawls can be
positioned in the first engaging position and a second subset of the two-ended pawls
can be positioned in the second engaging position to lock rotation of the reversible
rotation mechanism. This way a relatively simple and reliable locking mechanism is
provided.

According to an embodiment the two-ended pawls are connected to the respective
actuators via a hinged connection member. The hinged connection member ensures that
due to the movement of the actuators the two-ended pawls are moved to the first or
second engaging position, depending on the direction of movement of the actuator. To
prevent the two-ended pawls from engaging the wrong toothed wheel during back-and-
forth movement of the actuators, a lock may be provided.

According to an embodiment the mechanism further comprises a plurality of
locks, each lock being associated with a two-ended pawl, the locks can be operated in a
first and second lock state, wherein
- in the first lock state the lock prevents the two-ended pawl from reaching the second
engaging position and
- in the second lock state the lock prevents the two-ended pawl from reaching the first
engaging position.

The lock may be formed as two receptacles in which a stop can be positioned. A
first receptacle may be positioned in a radial outward position behind the first pawl end,
limiting the radial outward movement of the first pawl end and thereby preventing the
second pawl end from reaching the second engaging position. A stop is positioned in
the first receptacle when the two-ended pawl is in the first engaging position. In other
words, a stop positioned in the first receptacle limits the movement of the two-ended
pawl. Accordingly, a second receptacle may be positioned in a radial outward position
behind the second pawl end.

It will be understood that the first and second receptacles may also be positioned
at other suitable positions, for instance in between the first or second pawl end and the

corresponding toothed wheels. Alternatively, the lock may be formed by two
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receptacles: one in a radial outward position behind the first or second pawl end and
one in between the first or second pawl end and the inclined teeth.

According to an aspect there is provided a discharge assembly for discharging
dredged material, the discharge assembly comprising a discharge pipe being rotatable
about a substantially vertical axis wherein the discharge pipe is rotatable by means of a
reversible rotation mechanism according to any one of the embodiments provided.

According to an embodiment the discharge assembly further comprises a pump
with a pump inlet and a pump outlet, the pump inlet being connected to a supply
conduit arranged for supplying dredged material to the pump and the pump outlet being
connected to the discharge pipe arranged for discharging the dredged material.

According to an embodiment the discharge pipe runs through the first and second
toothed wheels of the reversible rotation mechanism in a substantial vertical direction
which is substantially coaxial with respect to the rotational axes of the first and second
toothed wheels, the discharge pipe comprising a bend at a downstream side of the
reversible rotation mechanism. By providing a bend of for instance 45 degrees or 90
degrees, the discharge end of the discharge pipe faces in a direction suitable for
discharging material. The bend may for instance be 45 degrees, being suitable for
spraying the material into the air. The bend may also be 90 degrees, providing a
substantially horizontal discharge pipe which extends beyond a dredging vessel for
discharging the material with a relatively low velocity close to the location where the
dredged material is to be discharged.

According to an embodiment the discharge pipe comprises an upstream discharge
pipe part and a downstream discharge pipe part , the upstream and downstream
discharge pipe part being connected by means of a rotational connection inside or
upstream of the reversible rotation mechanism. This rotational connection allows the
upstream and downstream discharge pipe parts to rotate with respect to each other
about a longitudinal body axis of the pipe.

According to an aspect there is provided a vessel for discharging dredged
material comprising a reversible rotation mechanism or discharge assembly according
to any one of the embodiments. The vessel may be a dredging vessel or a hopper
vessel.

According to an embodiment the vessel comprises at least one superstructure

integrated with the reversible rotation mechanism or discharge assembly. A
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superstructure is a structure that is formed on the deck which forms an integral part of
the vessel. The superstructure rises is positioned on top of the deck and thus rises above
the level of the main deck. A superstructure may be one of a deckhouse,
accommodation, chimney, ventilation house, cabin, forecastle deck, etc. The
superstructure may be arranged to provide living accommodation and/or working

accommodation.

SHORT DESCRIPTION OF THE DRAWINGS

Embodiments will now be described, by way of example only, with reference to
the accompanying schematic drawings in which corresponding reference symbols
indicate corresponding parts, and in which:
- Figure 1 schematically depicts a reversible rotation mechanism according to an
embodiment,
- Figure 2 schematically depicts a discharge assembly according to an

embodiment.

DETAILED DESCRIPTION

Fig. 1 schematically depicts a reversible rotation mechanism 1 according to an
embodiment. The mechanism 1 comprises four hydraulic cylinders 31 — 34 forming
actuators, two toothed wheels 11, 21 and four two-ended pawls 40.

Both toothed wheels 11, 21 comprise inclined teeth 12, 22. The first and second
toothed wheels 11, 12 are positioned coaxially with respect to each other and can rotate
about a rotational axis R, which is substantially perpendicular to the plane of drawing
of Fig. 1.

The inclined teeth 12, 22 are formed asymmetrical. Each tooth has a moderate
slope on one side and a steeper slope on the other side. This ensures that the respective
pawl ends 41, 42 of the two-ended pawls 40 only engage the toothed wheels 11, 21 in
one direction, i.e. will engage the steeper slope, and run free in the opposite direction,
i.e. slide up and over the moderate slope.

The engaging direction of the first toothed wheel is opposite to the engaging
direction of the second toothed wheel. In other words, the moderate slopes of the first

inclined teeth 12 of the first toothed wheel 11 are positioned on the opposite side with
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respect to the moderate slopes of the second inclined teeth 22 of the second toothed
wheel 21.

The embodiment depicted in Fig. 1 comprises four actuators 31 — 34, but it will
be understood that any suitable type of actuators may be provided, preferably an even
number of actuators. According to an embodiment, two actuators may be provided that
actuate the toothed wheels 11, 12 in turn thereby providing a constant rotation or that
actuate the toothed wheels 11, 12 simultaneously thereby providing an interrupted
rotation. According to a further embodiment, one actuator may be provided which can
rotate the toothed wheels 11, 12 in an interrupted way.

Each actuator 31 — 34 comprises a pawl 40 with two ends 41, 42. The actuator
can engage and actuate the toothed wheels 11, 21 via the pawl 40. The pawl can be
positioned in a first engaging position in which the first pawl end 41 engages the first
toothed wheel 11 and in a second engaging position in with the second pawl end 42
engages with the second toothed wheel 21. The first and second pawl ends 41, 42 are
thus in different planes, as can be seen in Fig. 2.

The actuators 31 — 34 may be linear actuators being arranged to perform a linear
stroke which is substantially tangentially with respect to the toothed wheels 11, 21. As
can be seen in Fig. 1, two actuators 31, 33 are arranged to have their extending stroke
in a first rotational direction while the two other actuators 32, 34 are positioned in an
opposite direction. This provides a relatively small reversible rotation mechanism. This
has also advantages when controlling the actuators in a phased relationship.

For instance, the four linear actuators may be controlled in a four-phased
relationship, wherein

- a first actuator 31 may be +90 degrees out of phase with respect to a second
actuator 32,

- the second actuator 32 may be +90 degrees out of phase with respect to a third
actuator 33,
-the third actuator 33 may be +90 degrees out of phase with respect to a fourth actuator
34, and
- the fourth actuator 34 may be +90 degrees out of phase with respect to the first
actuator 31.

This four-phased control may also be employed for embodiments in which all

actuators 31 — 34 have the same orientation with respect to the first rotational direction.
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According to the embodiment shown in Fig. 1 a first subset of the actuators,
comprising the first and second actuators 31, 32, are arranged to simultaneously actuate
the first or second toothed wheel 11, 21. As shown in Fig. 1, the first actuator 31 is
about to start performing an extending stroke and the second actuator 32 is about to
start performing a retracting stroke. A second subset of actuators, comprising the third
and fourth actuators 33, 34 are arranged to simultaneously actuate the first or second
toothed wheel 11, 21, when the first and second actuators 31, 32 are not actuating the
toothed wheels but are moving back to their starting positions. As shown in Fig. 1, the
third actuator 33 is about to perform a retracting stroke in which no energy or force is
transferred to the first toothed wheel 11. The fourth actuator 34 is about to perform an
extending stroke in which no energy or force is transferred to the first toothed wheel
11.

By operating the first and second subsets 31, 32; 33, 34 in turns, the reversible
rotation mechanism can be rotated in a constant way.

So, during rotation, two actuators will in turn simultaneously transfer energy to
the engaged toothed wheel, one being loaded on the piston, the other being loaded on
the ring surface. When the two actuators 31, 32 reach their end positions, the two
second actuators 33, 34 take over and the first two actuators 31, 32 can move back to
their starting positions. This provides a continuous rotational movement.

One toothed wheel is used for rotation in one direction, the other toothed wheel is
used for rotation in the opposite direction. In order to change the direction of rotation,
the two-ended pawls 40 are changed from the first to the second engaging position or
vice versa in order to operate the other toothed wheel.

Fig. 1 further shows locks 50, one for each two-ended pawl 40. The lock 50 is
provided to lock the two-ended pawl 40 in the first or second engaging position and for
preventing the two-ended pawl 40 from reaching the other engaging position,. The lock
prevents excessive movement of the two-ended pawl 40 and thereby prevents the two-
ended pawl 40 from reaching a position in which it contacts the other toothed wheel
thereby blocking the reversible rotation mechanism. As shown in Fig. 1, the third and
fourth actuators 33, 34 are about to move back to their starting position during which
the pawls 40 will not actuate the first toothed wheel 11. During this movement, the lock

50 prevents the two-ended pawl 40 from reaching a position in which the second end
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42 of the two-ended pawl 40 engages with the second toothed wheel 21, which would
jam rotation of the reversible rotation mechanism.

The locks 50 as shown in Fig. 1 comprise two receptacles 51 in which a stopping
member 52 can be positioned. The stopping member 52 may be a rod that fits in the
receptacle 51. In Fig. 1, for each two-ended pawl 40, one receptacle 51 comprises a
stopping member 52, the other receptacle 51 being empty.

As can be seen in Fig. 1, the two-ended pawls 40 are attached to the respective
actuators 31 — 34 by means a connection member 36 which at a first end is rotatable
connected to the actuator via a first hinge 37. The first hinge 37 defines a hinge axis
that is substantially parallel to the rotational axes R of the first and second toothed
wheels. The connection member 36 is at a second end rotatable connected to the two-
ended pawl 40 via a second hinge 38 which defines a hinge axis that is substantially
parallel to the rotational axes R of the first and second toothed wheels.

This construction ensures that due to the movement of the actuators 31 — 34 the
two-ended pawls 40 are moved to the first or second engaging position, unless
movement of the two-ended pawls 40 is restricted by the locks 50.

According to the example shown in Fig. 1, when the first actuator 31 performs an
extending stroke, the two-ended pawl 40 will automatically be pushed into the first
engaging position. When the first actuator 31 performs a retracting stroke, the two-
ended pawl 40 will automatically be pushed towards the second engaging position,
although this is prevented by the stopping member 52.

Fig. 2 schematically depicts a cross-sectional side view of a discharge assembly
100 for discharging dredged material. The discharge assembly 100 comprises a
discharge pipe 110 being rotatable about a substantially vertical axis V by means of a
reversible rotation mechanism 1. The discharge pipe runs through the toothed wheels
11, 21 of the reversible rotation mechanism 1 and is connected to the toothed wheels
11, 21 such that when one of the toothed wheels 11, 21 is rotated, the discharge pipe
also rotates. At the downstream side of the reversible rotation mechanism 1 the
discharge pipe 110 comprises a downstream discharge pipe part 110”” which comprises
a bend 111 of approximately 90 degrees. The downstream discharge pipe part 110°” is
connected by means of a rotational connection to an upstream discharge pipe part 110,

inside or upstream of the reversible rotation mechanism 1.
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Fig. 2 further schematically shows a pump 120 for pumping the material to be
discharged through the discharge pipe.
Descriptions above are intended to be illustrative, not limiting. Thus, it will be
apparent to one skilled in the art that modifications may be made to the invention as

5  described without departing from the scope of the claims set out below.
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LIST OF ELEMENTS

1 Reversible rotation mechanism
11 first toothed wheel

12 first inclined teeth

21 second toothed wheel

22 second inclined teeth
31-34 actuators

36 connection member

37 first hinge

38 second hinge

40 two-ended pawl

41 first pawl end

42 second pawl end

50 lock

51 receptacle

52 stopping member

100 discharge assembly

110 discharge pipe

110° upstream discharge pipe part
110 downstream discharge pipe part
111 bend of the discharge pipe
v vertical axis

120 pump

121 pump inlet

122 pump outlet

131 supply conduit

R

rotational axes of the first and second toothed wheels

13
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CLAIMS

1. Reversible rotation mechanism (1) for generating a rotational motion, the
reversible rotation mechanism (1) comprising
- a first toothed wheel (11) comprising first inclined teeth (12) extending in a
generally radial direction,
- a second toothed wheel (21) comprising second inclined teeth (22) extending in a
generally radial direction, the first and second toothed wheels being positioned
coaxially with respect to each other and the first and second inclined teeth (12, 22) are
inclined in opposite directions with respect to each other,
- a plurality of actuators (31 — 34) which are arranged to rotate the first toothed
wheel (11) in a first direction and the second toothed wheel (21) in a second direction
opposite to the first direction,

characterized in that the reversible rotation mechanism (1) comprises a plurality
two-ended pawls (40) , the two-ended pawls being connected to respective actuators
(31- 34), wherein the two-ended pawls can be positioned

- in a first engaging position in which a first pawl end (41) engages with the first
toothed wheel (11) which allows the respective actuators to actuate the first toothed
wheel (11) in the first rotating direction, and

- in a second engaging position in which a second pawl end (42) engages with the
second toothed wheel (21) which allows the respective actuators to actuate the second

toothed wheel (21) in the second rotating direction.

2. Reversible rotation mechanism according to claim 1, wherein the actuators (31 —
34) are linear actuators which are positioned along the circumference of the first and
second toothed wheels (11, 21) arranged to perform a linear stroke substantially

tangentially to the circumference of the first and second toothed wheels (11, 21).

3. Reversible rotation mechanism according to any one of the preceding claims,

wherein the actuators (31 — 34) are hydraulic cylinders.

4. Reversible rotation mechanism according to any one of the preceding claims,
wherein the actuators (31 — 34) are driven in a phased relationship with respect to each

other.
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5. Reversible rotation mechanism according to any one of the preceding claims

comprising four actuators (31 — 34).

6.  Reversible rotation mechanism according to any one of the claims 2 — 5, wherein
the linear stroke comprises an extending stroke and a retracting stroke, and

wherein a first subset of the actuators (31, 32) are arranged to simultaneously
actuate the first or second toothed wheel (11, 21), wherein at least one of the first
subset performs an extending stroke and at least another of the first subset performs a
retracting stroke, and

wherein a second subset of the actuators (33, 34) are arranged to simultaneously
actuate the first or second toothed wheel (11, 21), wherein at least one of the second
subset performs an extending stroke and at least another of the second subset performs

a retracting stroke.

7. Reversible rotation mechanism according to claim 6, wherein the first and second

subsets actuate the first or second toothed wheels (11, 21) in turns.

8. Reversible rotation mechanism according to any one of the preceding claims,
wherein a first subset of the two-ended pawls (40) can be positioned in the first
engaging position and a second subset of the two-ended pawls can be positioned in the

second engaging position to lock rotation of the reversible rotation mechanism.

9. Reversible rotation mechanism according to any one of the preceding claims,
wherein the two-ended pawls (40) are connected to the respective actuators (31 — 34)

via a hinged connection member (36).

10. Reversible rotation mechanism according to any one of the preceding claims
further comprising a plurality of locks (50), each lock (50) being associated with a two-
ended pawl (40), the locks (50) can be operated in a first and second lock state, wherein
- in the first lock state the lock (50) prevents the two-ended pawl (40) from reaching the
second engaging position and

- in the second lock state the lock (50) prevents the two-ended pawl (40) from reaching

the first engaging position.
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11. Discharge assembly (100) for discharging dredged material, the discharge
assembly (100) comprising a discharge pipe (110) being rotatable about a substantially
vertical axis (V) characterized in that the discharge pipe (110) is rotatable by means

of a reversible rotation mechanism (1) according to any one of the preceding claims.

12.  Discharge assembly (100) according to claim 11, wherein the discharge assembly
(100) further comprises a pump (120) with a pump inlet (121) and a pump outlet (122),
the pump inlet (121) being connected to a supply conduit (131) arranged for supplying
dredged material to the pump (120) and the pump outlet (122) being connected to the
discharge pipe (110) arranged for discharging the dredged material.

13. Discharge assembly (100) according to any one of the claims 11 - 12, wherein the
discharge pipe (110) runs through the first and second toothed wheels (11, 21) of the
reversible rotation mechanism (1) in a substantial vertical direction which is
substantially coaxial with respect to the rotational axes (R) of the first and second
toothed wheels (11, 21), the discharge pipe (110) comprising a bend (111) ata

downstream side of the reversible rotation mechanism (1).

14.  Discharge assembly (100) according to any one of the claims 11 - 13, wherein the
discharge pipe (110) comprises an upstream discharge pipe part (110°) and a
downstream discharge pipe part (110°"), the upstream and downstream discharge pipe
parts being connected by means of a rotational connection inside or upstream of the

reversible rotation mechanism (1).

15.  Vessel for discharging dredged material comprising a reversible rotation
mechanism according to any one of the claims 1 — 10 or comprising a discharge

assembly (100) according to any one of the claims 11 - 14.

16.  Vessel according to claim 15, wherein the vessel comprises at least one
superstructure integrated with the reversible rotation mechanism (1) or discharge

assembly (100).



