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RETRACTABLE PROPULSION CONTAINER WITH THRUSTER

FIELD OF THE INVENTION

The present invention relates to a retractable thruster arrangement. The invention
also relates to a vessel comprising at least one thruster arrangement according to
this invention and to a method for servicing a propeller driver.

BACKGROUND OF THE INVENTION

Semi-submersible heavy lift ships, also known as float-on/float-off ships, are
known for transporting very large and/or heavy cargo such as drilling rigs or other
vessels etc. These ships are submerged in water such that the water line is above
the deck level of the ship, the cargo is loaded and the ship lifted to its normal
transit position. The propellers of these ships thus may need to be retracted within
the baseline of the ship, enabling the vessel to enter shallow waters (harbours), as

well as reducing resistance when not in use during transit.

Retractable thruster arrangements are known in the art and described for example
in the documents US 6,439,936 and US 6,375,524. In the document US
6,439,936, the thruster is however elevated above the ship’s deck level. This re-
duces the usable surface area of the deck and by changing the ship’s centre of
gravity, also makes it more unstable. The document US 6,375,524 describes an-
other retractable thruster that is elevated above the ship’s deck level for servicing
of the propulsion device. The document describes an intermediate position where-
in the thruster is retracted to keel level without any significant structure projecting
along the deck level. However, in this intermediate position, there is no possibility

to seal the device such that the propeller could be serviced.

The document WO 2010/100313 also describes a retractable thruster comprising
a closing device that allows the servicing of the propulsion unit even when the
propulsion device is below the water line of the vessel. This kind of equipment is
however quite expensive and therefore not economical in all kinds of vessels. Mo-
rover, document US 2,466,635 discloses a screw propeller steering and depth
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regulation apparatus, wherein the propeller can be withdrawn within the contour of
the hull when the vessel is in shallow water or is to be propelled by other means.
The apparatus has a well-like structure which carries the propulsive unit tele-
scoped in a three-part telescopic well structure. The well structure has two sealing
rings in annular grooves in the exterior of the well sections. Document WO
2011/031158 discloses a vessel with a retractable thruster assembly, wherein its
casing structure comprises also two sealing devices arranged on the sides of the

thruster well.
OBJECTS AND SUMMARY OF THE INVENTION

It is the main objective of the present invention to reduce or even eliminate at least
some of the problems encountered in the prior art as presented above.

It is an objective of the present invention to provide a retractable thruster arrange-
ment where the propeller driver can be serviced also when the thurster is retract-
ed, while at the same time being able to retract the thruster within the ship’s own
structure and not above the deck level.

In order to realise the above-mentioned objectives, the arrangement and vessel
according to the invention are characterised by what is presented in the character-
ising parts of the appended independent claims. Advantageous embodiments of
the invention are described in the dependent claims.

A typical retractable thruster arrangement according to this invention comprises

- a propulsion container comprising space for a propeller driver, the propul-
sion container having a first end and a second end, said second end having
a surface,

- a trunk inside which the propulsion container is moveably mounted, allow-
ing the propulsion container to be moved between a first position and a se-
cond position,

- a first sealing arrangement arranged to seal, in the first position of the pro-
pulsion container, a first gap between the propulsion container and the
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trunk to define a first watertight space on a second side of the first sealing
arrangement, and

- a second sealing arrangement arranged essentially at the second end of
the propulsion container and arranged to seal, in the second position of the
propulsion container, a second gap between the propulsion container and
the trunk to define a second watertight space on a second side of the se-
cond sealing arrangement, said second sealing arrangement comprising a
primary propulsion container seal arranged in a functional connection with

the surface of the second end of the propulsion container.

A typical vessel according to this invention comprises at least one retractable
thruster arrangement according to this invention and an opening for accessing the
thruster arrangement, said opening being essentially smaller than the cross-

section of the propulsion container.

A typical method for servicing a propeller driver arranged in a propulsion container
of a retractable thruster arrangement in a vessel, said propulsion container having
a first position wherein the propeller is below the base line of the vessel and a se-
cond position wherein the propeller is above the base line of the vessel, compris-
ing the steps of

- in the first position of the propulsion container, with a first sealing arrangement,
forming a first watertight space above the upper surface of the propulsion contain-
er and below the water line, thus rendering the propulsion container accessible,
and

- in the second position of the propulsion container, with a second sealing ar-
rangement, forming a second watertight space above the upper surface of the
propulsion container and below the water line, thus rendering the propulsion con-
tainer accessible.

BRIEF DESCRIPTION OF THE DRAWING

Figure 1 illustrates an embodiment of a thruster propulsion container arrange-

ment according to this invention, in its first position as a side view.
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Figure 2  illustrates the same embodiment and position as Figure 1, as a differ-
ent side view.

Figure 3  illustrates the thruster arrangement of Figure 1 in its second position
as a side view.

Figure 4 illustrates the same embodiment and position as Figure 3, as a differ-

ent side view.

Figure 5  shows a detail of a first sealing arrangement according to an embodi-

ment of the invention, when the thruster arrangement is in its first po-

sition.

Figure 6  shows a detail of a second sealing arrangement according to an em-

bodiment of the invention, when the thruster arrangement is in its se-

cond position.

DETAILED DESCRIPTION OF THE INVENTION

A typical retractable thruster arrangement according to this invention comprises

a propulsion container comprising space for a propeller driver, the propul-
sion container having a first end and a second end, said second end having
a surface,

a trunk inside which the propulsion container is moveably mounted, allow-
ing the propulsion container to be moved between a first position and a se-
cond position,

a first sealing arrangement arranged to seal, in the first position of the pro-
pulsion container, a first gap between the propulsion container and the
trunk to define a first watertight space on a second side of the first sealing
arrangement, and

a second sealing arrangement arranged essentially at the second end of
the propulsion container and arranged to seal, in the second position of the
propulsion container, a second gap between the propulsion container and
the trunk to define a second watertight space on a second side of the se-

cond sealing arrangement, said second sealing arrangement comprising a
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primary propulsion container seal arranged in a functional connection with

the surface of the second end of the propulsion container.

In other words, the present invention provides a thruster arrangement, where the
space above the propulsion container is sealed from water with a double sealing
system, i.e. water can be kept away from this space, both in its lower position (the
first position) and its upper position (the second position). The propulsion unit itself
is a water-tightly closed container, as it typically contains the propeller driver and
its auxiliaries. In this way, the propulsion container, the propeller driver and its aux-
iliaries installed inside the propulsion container can be serviced irrespective of the
position of the propulsion container. Thus the only moment when water can enter
this space is when the propulsion container is moved. After the propulsion con-
tainer has been locked to either its first or second position, the water is pumped
away. Indeed, in the upper position, water is pumped out from the inside of the
space and in the lower position, the trunk is emptied of water. Typically, the pro-
pulsion container is at least mainly below the waterline of the vessel in all its posi-

tions.

The words “thruster” and “thruster arrangement” can be used interchangeably. The
first position is the lower position when the thruster is installed in a vessel, i.e. the
position in which the propeller is in its operating position. The second position is
the upper position when the thruster is installed in a vessel, i.e. the position in
which the propeller is retracted inside the base line of the vessel, above its base
line. Similarly, the first ends or sides stand for the lower ends or sides and the se-
cond ends or sides stand for the upper ends or sides, when the thruster is installed
in a vessel. Typically, the propulsion container is movable along its vertical longi-

tudinal axis.

By watertight space it is meant a space wherein no essential amount of water can
enter, preferably no water at all. The seals thus form a waterproof connection be-
tween the trunk and the propulsion container by closing the small gap between
them. The size of the gap is typically in the order of centimetres, for example about
20 cm.
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The trunk of the thruster arrangement is open at its first end, i.e. at its lower end
when the arrangement is installed in a vessel. Thus the propeller can be moved
from the outside of the vessel to inside the vessel, i.e. within the hull construction.

The second sealing arrangement is arranged essentially at the second end of the
propulsion container and it comprises a primary propulsion container seal ar-
ranged in a functional connection with the surface of the second end of the propul-
sion container. Preferably, the primary propulsion container seal is arranged on
the surface of the second end of the propulsion container. The primary propulsion
container seal can be attached to this surface in any known manner such as by
glue, rivets, screws or bolts or it can be welded to the surface. The second gap
between the propulsion container and the trunk is then sealed by this primary pro-
pulsion container seal and a part of the trunk protrudes towards it and is in contact
with it once the propulsion container is in its second position. The trunk may also
comprise a protruding collar that comes into contact with the primary propulsion
container seal. The collar is preferably in a shape corresponding essentially to the
cross-sectional shape of the propulsion container, and its diameter can be slightly
smaller than the diameter of the cross-section of the propulsion container. When
the thruster arrangement according to this invention is installed in a vessel, the
collar may be attached to the deck and below the deck of the vessel. In this case,
water is pumped out from the inside of the collar when the propulsion container is
in its upper position.

According to another embodiment of the invention, the second sealing arrange-
ment further comprises a secondary sealing surface arranged on the surface of
the second end of the propulsion container and a secondary propulsion container
seal arranged in a functional connection with said secondary sealing surface.
Preferably, the secondary sealing surface is protruding outwardly from the surface
of the propulsion container, i.e. away from the surface towards the second direc-

tion.

According to a preferred embodiment, the secondary propulsion container seal is
arranged on a seal holder attachable to the trunk. The seal holder may also be
attached to the protruding collar as described above. The attachment of the seal
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holder can be made in any known manner such as by glue, rivets, screws or bolts,
and the secondary propulsion container seal is attached to this holder by glue, riv-
ets, screws, bolts etc, or they can be welded to the surfaces.

According to yet another embodiment of the invention, the first sealing arrange-
ment is arranged essentially at the first end of the propulsion container. It prefera-
bly comprises a primary seal and a secondary seal. Even more preferably, the
primary seal of the first sealing arrangement is arranged essentially at the first end
of the propulsion container and the secondary seal of the first sealing arrangement
is arranged at a distance D1 from said primary seal. The primary seal is thus es-
sentially at the level of the hull or in its vicinity. The secondary seal is arranged at
a distance from the primary seal, the distance D1 can be for example 40 %, 60 %
or 80 % of the distance between the first end and the second end of the propulsion
container. The distance D1 can be for example 10-5000 mm, such as 2000 mm.
The first sealing arrangement is preferably such that even the space between the
primary and the secondary seals is watertight, i.e. the primary seal alone is suffi-
ciently efficient to prevent water from entering into the space between the propul-

sion container and the trunk.

According to an embodiment of the invention, the seals are made of a suitable ma-
terial such as rubber. The material needs naturally to be such to support seawater
as well as warm and cold temperatures (typically from 0 to 32 °C). The seal can
also be an inflatable seal known to as such. Furthermore, one or more of the seals
can be made adjustable. According to a particularly preferred embodiment, the

secondary seal of the first sealing arrangement is an adjustable seal.

According to an embodiment of the invention, the thruster arrangement further
comprises means for moving the propulsion container between a first position and
a second position. Said means may for example comprise a drive mechanism
coupled between the trunk and the propulsion container, or the hull and the pro-
pulsion container. According to an embodiment, the drive mechanism comprises a
rack and a pinion drive. The rack can be arranged on the trunk or the propulsion
container, whereby it is not necessary to extend the rack outside the hull and
above the deck level. Any other suitable means for moving the propulsion contain-
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er can naturally be used. The rack is preferably arranged in a direction that is ver-
tical when the thruster is arranged in a vessel. According to another embodiment,
the means for moving the propulsion container comprises a hydraulic cylinder or a
pneumatic cylinder or several of each. It should yet be understood that also other

lifting devices can be used.

According to yet another embodiment of the invention, the thruster arrangement
also comprises locking means for locking the propulsion container in its first posi-
tion. According to another embodiment, the thruster arrangement also comprises
locking means for locking the propulsion container in its second position. The lock-
ing means can be any locking means known as such, for example primary locking

pins.

In order to move the propulsion container, the mechanical lockings between the
support structure of the propulsion container and the vessel hull, if used, are first
unlocked. The propulsion container can still in this stage be fastened with remote-
controlled locking devices in the vessel hull. In one embodiment, after this, the
crew exits the trunk and closes the watertight structures of the compartment in-
cluding closing valves of ventilation pipes of the trunk. The remote-controlled lock-
ing devices are unlocked and the lifting of the propulsion container can be started
with lifting devices. The propulsion container having been lifted up from the sealing
surfaces, water is able to access the trunk. Due to the closing valves of the ventila-
tion pipes of the trunk, the water surface does not rise up, because an airbed has
been formed in the trunk. For minimising the water volume, the space can also be
pre-pressurised. It is also possible to leave the ventilation pipes or corresponding
air channels unclosed, whereby the space is filled with water. The propulsion con-
tainer reaching its upper position, it is locked in its upper position by means of me-
chanical locking device or remote-controlled locking devices. After the opening of
the closing valves of the ventilation pipes, the space is emptied of water. The crew
can then enter the trunk. Bringing the propulsion container in the drive position i.e.

operating mode occurs in the opposite order.

A typical vessel according to this invention comprises at least one retractable
thruster arrangement according to this invention and an opening for accessing the
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thruster arrangement, said opening being essentially smaller than the cross-
section of the propulsion container.

Indeed, the opening is typically of the size of allowing the entry of a person, but not
allowing the entire thruster arrangement to be extracted through this opening. The
opening can also be of a size that allows extracting the propeller driver if it needs
to be changed completely or cannot be serviced on the vessel. The opening can
be either on the deck of the vessel or it can be on the side of the thruster ar-
rangement, at its upper end. Typically the opening is arranged on the top part of
the trunk. The opening is also equipped with a hatch or a door, that is watertight,
i.e. also equipped with seals. Preferably, the opening is equipped with double door
or hatch.

A typical method for servicing a propeller driver arranged in a propulsion container
of a retractable thruster arrangement in a vessel, said propulsion container having
a first position wherein the propeller is below the base line of the vessel and a se-
cond position wherein the propeller is above the base line of the vessel, compris-
ing the steps of

- in the first position of the propulsion container, with a first sealing arrangement,
forming a first watertight space above the upper surface of the propulsion contain-
er and below the water line, thus rendering the propulsion container accessible,
and

- in the second position of the propulsion container, with a second sealing ar-
rangement, forming a second watertight space above the upper surface of the
propulsion container and below the water line, thus rendering the propulsion con-
tainer accessible.

The method according to this invention thus allows the propulsion container to be
serviced, i.e. the propeller driver to be accessible to maintenance at all times, ex-
cept for the time when the propulsion container is in movement between its first

and second positions.

The exemplary embodiments of the invention presented in this text are not inter-
preted to pose limitations to the applicability of the appended claims. The verb “to
comprise” is used in this text as an open limitation that does not exclude the exist-
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ence of also unrecited features. The features recited in the dependent claims are
mutually freely combinable unless otherwise explicitly stated. The reference signs
are also not to be construed as limiting the claims.

The exemplary embodiments presented in this text and their advantages relate by
applicable parts to the arrangement as well as the vessel and the method accord-
ing to the invention, even though this is not always separately mentioned.

DETAILED DESCRIPTION OF THE DRAWING

The novel features which are considered as characteristic of the invention are set
forth in particular in the appended claims. The invention itself, however, both as to
its construction and its method of operation, together with additional objects and
advantages thereof, will be best understood from the following description of spe-

cific embodiments when read in connection with the accompanying drawings.

The same reference signs are used of the same or similar components in different

embodiments and/or Figures.

Figure 1 illustrates an embodiment of a thruster propulsion container arrangement
according to this invention, in its first position as a side view. The first position is
the lower position where the propeller 2 is below the base line 16 of the vessel.
The Figure shows the propulsion container 1, the propeller drive being arranged
inside it (and not shown). The first end 3 of the propulsion container 1 is its lower
end and the second end 4 is its upper end. The Figure further shows the trunk 5
that is a downwardly open trunk in the structure of the vessel, in which the propul-
sion container 1 is vertically movable to and between the first and second posi-
tions. The second sealing arrangement 8 is at the second end 4, i.e. on top of the

propulsion container and is shown in more detail in Figure 6.

The Figure further shows the means for moving for the propulsion container, i.e.
here a rack 13 and a pinion drive 14, the rack 13 being attached to the trunk 5 and
not to the propulsion container.

Figure 2 illustrates the same embodiment and position as Figure 1, as a different
side view. In this Figure, the first gap 17 between the propulsion container 1 and
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the trunk 5 is shown somewhat exaggerated for sake of clarity. The first gap 17 is
closed in a watertight manner with the primary seal 6 and the secondary seal 7.
The secondary seal 7 is arranged at a distance D1 from the primary seal 6. The
Figure also shows the opening 15, which can be a door or a hatch, and is water-
tight. This opening 15 allows the access to the propulsion container for servicing
the propeller drive, when the propulsion container is in its second, upper position.

Figures 3 and 4 illustrate the thruster arrangement of Figure 1 in its second posi-
tion, i.e. its upper position, as two different side views. In this position the propeller
is inside the trunk, above the base line of the vessel, and thus the vessel can be
immersed in water or can enter shallow waters such as a harbour. The Figure il-
lustrates also that as the height of the propulsion container 1 is limited and the
rack 13 is attached to the trunk, the whole thruster arrangement remains below the
deck 19 of the ship. Therefore, the thruster, even in its upper position, does neither
hinder the loading of the cargo, nor change the centre of gravity of the vessel in a

significant way.

Figure 5 shows a detail of a first sealing arrangement according to an embodiment
of the invention, when the thruster arrangement is in its first position. In this em-
bodiment, the secondary seal 7 is an adjustable seal. In this embodiment, the pri-
mary seal 6 is arranged on the propulsion container 1 and against a protruding
part of the hull structure 18 of the vessel. The secondary seal 7 is arranged on the
propulsion container 1 and against the hull structure 18. The trunk 5 and the hull
structure 18 are shown in a discontinuous manner for sake of clarity, in order to

show the seals 6 and 7 more clearly.

Figure 6 shows a detail of a second sealing arrangement according to an embod-
iment of the invention, when the thruster arrangement is in its second position.
This second sealing arrangement consists of two sealing members, a primary pro-
pulsion container seal 9 that is arranged on the top surface 4 of the propulsion
container, and a secondary propulsion container seal 11. In this embodiment, the
secondary propulsion container seal 11 is arranged to come into contact with a
seal holder 12 that is attached to the trunk 5. The top 4 of the propulsion container
comprises a protruding secondary sealing surface 10, against which the second-
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ary propulsion container seal 11 is also in contact. The secondary propulsion con-
tainer seal 11 can be attached either on the seal holder 12 or on the secondary

sealing surface 10.

Only advantageous exemplary embodiments of the invention are described in the
Figures. It is clear to a person skilled in the art that the invention is not restricted
only to the examples presented above, but the invention may vary within the limits
of the claims presented hereafter. Some possible embodiments of the invention
are described in the dependent claims, and they are not to be considered to re-

strict the scope of protection of the invention as such.
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CLAIMS
1. A retractable thruster arrangement comprising

- a propulsion container (1) comprising space for a propeller driver, the pro-
pulsion container having a first end (3) and a second end (4), said second
end (4) having a surface,

- a trunk (5) inside which the propulsion container (1) is moveably mounted,
allowing the propulsion container (1) to be moved between a first position
and a second position,

- afirst sealing arrangement (6, 7) arranged to seal, in the first position of the
propulsion container, a first gap (17) between the propulsion container (1)
and the trunk (5) to define a first watertight space on a second side of the
first sealing arrangement, and

- a second sealing arrangement (8) arranged essentially at the second end
(4) of the propulsion container (1) and arranged to seal, in the second posi-
tion of the propulsion container, a second gap between the propulsion con-
tainer (1) and the trunk (5) to define a second watertight space on a second
side of the second sealing arrangement, said second sealing arrangement
(8) comprising a primary propulsion container seal (9) arranged in a func-
tional connection with the surface of the second end (4) of the propulsion

container (1).

2. A retractable thruster arrangement according to claim 1, characterised in that
the primary propulsion container seal (9) is arranged on the surface of the second
end (4) of the propulsion container (1).

3. A retractable thruster arrangement according to claim 1 or 2, characterised in
that the second sealing arrangement (8) further comprises a secondary sealing
surface (10) arranged on the surface of the second end (4) of the propulsion con-
tainer (1) and a secondary propulsion container seal (11) arranged in a functional
connection with said secondary sealing surface (10).
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4. A retractable thruster arrangement according to claim 3, characterised in that
the secondary propulsion container seal (11) is arranged on a seal holder (12) at-
tachable to the trunk (5).

5. A retractable thruster arrangement according to any of the preceding claims,
characterised in that the first sealing arrangement (6, 7) is arranged essentially at

the first end (3) of the propulsion container (1).

6. A retractable thruster arrangement according to any of the preceding claims,
characterised in that the first sealing arrangement (6, 7) comprises a primary seal

(6) and a secondary seal (7).

7. A retractable thruster arrangement according to claim 6, characterised in that
the primary seal (6) of the first sealing arrangement is arranged essentially at the
first end (3) of the propulsion container (1) and the secondary seal (7) of the first
sealing arrangement is arranged at a distance D1 from said primary seal (6).

8. A retractable thruster arrangement according to any of the preceding claims,
characterised in that it further comprises means for moving the propulsion con-
tainer between a first position and a second position, said means comprising a

drive mechanism coupled between the trunk (5) and the propulsion container (1).

9. A vessel comprising at least one retractable thruster arrangement according to
any of the claims 1-8 and an opening (15) for accessing the thruster arrangement,
said opening (15) being essentially smaller than the cross-section of the propul-

sion container (1).

10. A method for servicing a propeller driver arranged in a propulsion container of
a retractable thruster arrangement in a vessel, said propulsion container having a
first position wherein the propeller is below the base line of the vessel and a se-
cond position wherein the propeller is above the base line of the vessel, compris-
ing the steps of

- in the first position of the propulsion container, with a first sealing arrangement,
forming a first watertight space above the upper surface of the propulsion contain-
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er and below the water line, thus rendering the propulsion container accessible,
and

- in the second position of the propulsion container, with a second sealing ar-
rangement, forming a second watertight space above the upper surface of the
propulsion container and below the water line, thus rendering the propulsion con-

tainer accessible.



