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Description

[0001] The invention relates to a thruster for propelling
a watercraft such as a ship, a boat, or a submarine. The
invention furthermore relates to a watercraft comprising
at least one thruster.
[0002] A thruster for propelling a watercraft is a well-
known device. One watercraft may be equipped with
more than one thruster. In general, a thruster comprises
a wet portion and a dry portion, i.e. a portion that is in-
tended to extend from a watercraft into the water under
normal circumstances of the watercraft floating on/in wa-
ter, and a portion that is intended to be accessible from
the interior of the watercraft and not to be contacted by
water. Typically, the wet portion comprises at least one
propeller arranged on a propeller shaft to be rotated dur-
ing operation of the thruster, and a housing arrangement
comprising a gearbox portion for accommodating the pro-
peller shaft and other components including gearing
components, and a more or less elongated tube-shaped
housing portion connecting to the gearbox portion at one
side thereof, which serves for accommodating and sur-
rounding a part of a drive shaft that is used for driving
the propeller shaft. An end of the drive shaft extends into
the gearbox portion, and the propeller shaft is coupled
to the drive shaft through suitable gearing as present in
the gearbox portion, extending perpendicular to the drive
shaft and the output shaft of the motor. Optionally, the
thruster is provided with a hollow cylindrical component
that is designed to function as a nozzle, at a position for
surrounding the at least one propeller. The dry portion
comprises a motor for driving the propeller shaft through
the drive shaft, the drive shaft being coupled to an output
shaft of the motor through a coupling arrangement, and
foundation components for supporting the motor and oth-
er components of the dry portion, and providing a basis
from which components of the wet portion and compo-
nents located at the interface of the dry portion and the
wet portion are suspended. Furthermore, in order to pre-
vent water from reaching the dry portion, the dry portion
is closed at a side thereof facing the wet portion, by
means of suitable sheeting, for example, and a watertight
sealing arrangement is located at the interface of the dry
portion and the wet portion.
Document JP2000142576 discloses a thruster for pro-
pelling a watercraft according to the preamble of claim 1.
[0003] In the following, for the sake of clarity, the di-
rection in which the drive shaft and the output shaft of
the motor normally extend will be referred to as vertical
direction, and the direction in which the propeller shaft
normally extends will be referred to as horizontal direc-
tion, which should not be understood such as to mean
that the invention is limited to situations in which the re-
spective shafts have an exact vertical and horizontal ori-
entation. Furthermore, indications such as "lower" and
"higher" or "upper" as used in this text are to be under-
stood so as to refer to a normal, operational orientation
of a thruster in which the gearbox portion and the at least

one propeller are situated at the lowest level, and in which
the motor and the foundation components are situated
at the highest level, without limiting the invention to such
orientation.
[0004] In a watercraft that is equipped with one or more
thrusters, each thruster is fixedly attached to the water-
craft at a suitable position on the watercraft’s hull, and
each thruster has a function in realizing movement of the
watercraft. Operating a thruster involves having the mo-
tor of the thruster in an active state, as a result of which
the output shaft of the motor, the drive shaft, and the
propeller shaft and the propeller associated with the pro-
peller shaft are rotated. Due to the interaction of the ro-
tating propeller with the water surrounding it, a movement
of the propeller in a direction in which the propeller shaft
extends is realized, and as a result of the thruster being
fixedly attached to the watercraft, the entire watercraft is
moved. Normally, the thrusters are arranged on a longi-
tudinal centre line of the watercraft and/or in pairs, at
opposite sides of the longitudinal centre line, in a sym-
metrical fashion. Thrusters comprising a single propeller
are known, but it is also a practical option for thrusters
to comprise two propellers, particularly contra-rotating
propellers, in which case the gearbox portion is designed
to support two propellers and to accommodate two pro-
peller shafts and suitable gearing for coupling each of
the propeller shafts to the drive shaft.
[0005] It is to be noted that a thruster is an assembly
of the components as mentioned in the foregoing, par-
ticularly a number of stationary components and a
number of movable/rotatable components, and further-
more comprises additional components such as oil tubes
or bearings of the drive shaft and the propeller shaft,
which will not be further deliberated on here.
[0006] In the field of thrusters suitable for use with a
watercraft, a type of thrusters known as azimuth thrusters
is known. An azimuth thruster has a steering function
besides a propelling function, so that in a watercraft that
is equipped with one or more azimuth thrusters, a rudder
can be omitted. Generally speaking, an azimuth thruster
comprises an azimuth arrangement for setting an angular
position of the propeller shaft with respect to stationary
components of the thruster. It is known for the azimuth
arrangement to comprise a slewing bearing including an
outer ring that is coupled to the tube-shaped housing
portion and the gearbox portion in such a way that the
tube-shaped housing portion and the gearbox portion ro-
tate along with the ring when the angular position of the
ring is adjusted. For the purpose of rotating the outer ring
of the slewing bearing to any desired angular position,
the azimuth arrangement furthermore comprises at least
one motor-driven pinion engaging with the ring. The az-
imuth arrangement comes with a system for processing
steering input, i.e. input relating to a desired direction of
movement of the watercraft, and controlling operation of
the motor(s) for driving the at least one pinion so that an
appropriate angular position of the outer ring of the slew-
ing bearing is set at any time, and thereby an appropriate
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angular position of the tube-shaped housing portion, the
gearbox portion and the propeller shaft accommodated
by the gearbox portion.
In some types of watercraft, limited space is available.
In view thereof, it is an object of the invention to provide
a thruster of which the portion taking space inside the
watercraft, i.e. the dry portion, is as low as possible.
[0007] According to the invention, a thruster for pro-
pelling a watercraft is provided, which comprises at least
one propeller arranged on a propeller shaft to be rotated
during operation of the thruster; a motor for driving the
propeller shaft, comprising a rotatable output shaft; a
drive arrangement coupling the propeller shaft to the out-
put shaft of the motor, the drive arrangement comprising
a rotatable drive shaft and a coupling arrangement ar-
ranged between the drive shaft and the output shaft of
the motor for coupling the drive shaft to the output shaft
of the motor, the drive shaft extending in substantially
the same direction as the output shaft of the motor, and
the propeller shaft being perpendicular to both the drive
shaft and the output shaft of the motor; and a housing
arrangement comprising a gearbox portion for accom-
modating the propeller shaft and other components in-
cluding gearing components, an end of the drive shaft
extending into the gearbox portion, and a tube-shaped
housing portion accommodating and surrounding a part
of the drive shaft, connecting to the gearbox portion at
one side thereof; wherein the motor is a permanent mag-
net motor and comprises a stationary stator body and a
rotatable rotor body, the output shaft of the motor extend-
ing from the rotor body; and wherein the stator body is
provided with a recess at a side of the stator body where
the drive arrangement is located, the recess surrounding
at least a part of the output shaft of the motor, and the
coupling arrangement being at least partially located in-
side the recess.
[0008] In the context of the invention, a specific type
of motor is chosen, namely a permanent magnet motor.
In comparison to the possible use of other types of motor,
this allows for having a relative compact construction of
the dry portion of the thruster, particularly for having a
relatively low construction height. What’s more, the in-
vention is based on the surprising insight that the use of
a permanent magnet motor allows for having an even
further reduction of the construction height, namely by
providing the stator body with a recess for receiving at
least a part of the coupling arrangement. Hence, when
the invention is applied, a reduction of the construction
height of the portion of the thruster as present inside the
watercraft is obtained, wherein this reduction has two
aspects, namely the generally compact construction of
the permanent magnet motor and an adaptation of the
design of the stator body of the motor so as to allow for
positioning the motor as far as possible down on the cou-
pling arrangement. For the sake of completeness, in re-
spect of the latter aspect, it is noted that in conventional
situations, the motor is arranged at a higher level than
the coupling arrangement, whereas according to the in-

vention, a part of the motor and at least a part of the
coupling arrangement overlap in the vertical direction.
[0009] It is possible for the thruster according to the
invention to be an azimuth thruster. In that case, the
thruster furthermore comprises an azimuth arrangement
for setting an angular position of the propeller shaft with
respect to stationary components of the thruster including
the stator body of the motor, the azimuth arrangement
comprising a slewing bearing including an outer ring sup-
ported on and fixedly connected to a steering flange, and
at least one motor-driven pinion engaging with the ring
for rotating the ring to an angular position as desired,
wherein the tube-shaped housing portion, that is referred
to as steering tube in the context of the azimuth thruster,
is fixedly connected to the steering flange at the other
side thereof. It follows from this definition that in this type
of thruster according to the invention, the entirety of the
steering tube and the gearbox portion extends down-
wardly from the steering flange. In this configuration,
when the outer ring of the slewing bearing is rotated to
an angular position as desired and the steering flange is
automatically involved in that movement, it is achieved
that a change of the angular position of the steering tube
and the gearbox portion is obtained as well.
[0010] It is possible for the steering flange to be de-
signed so as to be sufficiently strong for carrying the com-
ponents of the thruster which are fixedly connected there-
to, and also for absorbing forces and torques which occur
as a result of a propelling movement during operation of
the thruster for propelling a watercraft, so that there is no
need for additional reinforcing and/or carrying/supporting
components in the thruster, which contributes to an over-
all compact design of the thruster. In one advantageous
practical embodiment, the steering flange has a central
opening, the coupling arrangement being partially re-
ceived in the steering flange at the position of the open-
ing, and the drive shaft extending partially through the
steering flange, wherein the steering flange comprises a
sleeve-shaped portion besides a flange-shaped portion,
the sleeve-shaped portion being centrally arranged in the
steering flange and extending in the direction of the steer-
ing tube, the steering tube and the gearbox portion being
suspended from the sleeve-shaped portion of the steer-
ing flange.
[0011] The configuration of the motor, the slewing
bearing and the steering flange may be so that both the
outer ring and an inner ring about which the outer ring is
rotatable are arranged at a level for surrounding a part
of the stator body of the motor, the flange-shaped portion
of the steering flange being at a position for facing the
motor at close range. Thus, if the thruster according to
the invention is an azimuth thruster, compactness of de-
sign can still be optimal.
[0012] Advantageously, the flange-shaped portion of
the steering flange is provided with a pattern of recesses
and ribs at a surface thereof facing the motor. Manufac-
turing and handling of the steering flange are facilitated
as a result thereof. The weight of the steering flange is
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within acceptable limits without compromising construc-
tional strength. In view of the need for the steering flange
to be sufficiently strong, it is furthermore advantageous
for ribs extending in the same direction as the propeller
shaft to be broader than the other ribs of the pattern, as
those ribs are subjected to the highest load during oper-
ation of the thruster.
[0013] The invention will now be explained in greater
detail with reference to the figures, in which equal or sim-
ilar components are indicated by the same reference
signs, and in which:

Figure 1 diagrammatically shows a perspective view
a thruster according to a preferred embodiment of
the invention;
Figure 2 diagrammatically shows an exploded view
of the thruster shown in figure 1;
Figure 3 diagrammatically shows a detail of figure 2;
and
Figure 4 diagrammatically shows a sectional view of
the thruster shown in figure 1.

[0014] The orientation of the thruster and the various
components thereof as shown in the figures is related to
the normal, operational orientation of the thruster men-
tioned in the foregoing. It is emphasized once again that
indications such as "vertical", "horizontal", "lower" and
"higher" or "upper" as used in the present description
with reference to the figures are to be understood in the
context of that normal, operational orientation, and not
such as to be limiting to the scope of the invention in any
way.
[0015] Figures 1-4 relate to a thruster 1 according to a
preferred embodiment of the invention. In conformity with
the general description of a thruster as provided in the
foregoing, it is noted that the thruster 1 is designed to be
used for propelling a watercraft and to be fixedly attached
to a watercraft at a suitable position on the watercraft’s
hull, with an upper, dry portion 2 positioned inside the
watercraft’s hull and a lower, wet portion 3 extending
downwardly from the watercraft’s hull.
[0016] At a lowest level, the thruster 1 comprises at
least one rotatable propeller for realizing (part of) the pro-
pulsion that is needed for moving a watercraft. In the
shown example, two contra-rotating propellers 11, 12 are
used, which does not alter the fact that the invention is
applicable to thrusters comprising only one propeller as
well. As can be seen in figure 4, the propellers 11, 12 are
arranged on respective propeller shafts 13, 14, at two
sides of a gearbox portion 15 accommodating a number
of components besides the propeller shafts 13, 14, such
as gearing components 16 and bearings 17. The propel-
ler shafts 13, 14 extend in substantially the same direction
and at the same vertical level, one propeller shaft 13 ex-
tending from a central position inside the gearbox portion
15 to a first side of the gearbox portion 15, and the other
propeller shaft 14 extending from the central position in-
side the gearbox portion 15 to a second, opposite side

of the gearbox portion 15.
[0017] For the purpose of rotating the propeller shafts
13, 14 during operation, the thruster 1 is equipped with
a motor 20. The motor 20 is a permanent magnet motor
of which only the stator body 21 and the output shaft 22
are shown in figure 4. For the sake of clarity, other com-
ponents which are known to be part of a permanent mag-
net motor, such as a rotor body and windings arranged
thereon, are not shown. The thruster 1 furthermore com-
prises a drive arrangement coupling the propeller shafts
13, 14 to the output shaft 22 of the motor 20, the drive
arrangement comprising a rotatable drive shaft 31 and a
coupling arrangement 32 arranged between the drive
shaft 31 and the output shaft 22 of the motor 20 for cou-
pling the drive shaft 31 to the output shaft 22 of the motor
20 at a highest end thereof. The drive shaft 31 extends
in substantially the same direction as the output shaft 22
of the motor 20, namely in a substantially vertical direc-
tion, whereas the respective propeller shafts 13, 14 are
perpendicular to both the drive shaft 31 and the output
shaft 22 of the motor 20, i.e. extend in a substantially
horizontal direction.
[0018] As explained in the foregoing, the gearbox por-
tion 15 serves for accommodating the propeller shafts
13, 14 and other components 16, 17. A lower end 33 of
the drive shaft 31 extends into the gearbox portion 15,
engaging with respective gears for imposing rotary move-
ment on the respective propeller shafts 13, 14 during
operation of the thruster 1. A major part of the drive shaft
31 is accommodated in and surrounded by a steering
tube 34 that connects to the gearbox portion 15 at a lower
side thereof, and that preferably constitutes one integral
housing arrangement in combination with the gearbox
portion 15. Suitable bearings 35, 36 are arranged be-
tween the interior surface of the steering tube 34 and the
drive shaft 31.
[0019] Advantageously, in order for the thruster 1 to
be useful for determining a direction of movement of a
watercraft once installed on the watercraft, the thruster
1 is equipped with an azimuth arrangement. Within the
framework of the invention, it is not essential that the
thruster 1 has this added functionality of performing a
steering action on a watercraft. When the thruster 1 com-
prises an azimuth arrangement, as is the case in the
shown example, the azimuth arrangement is used for
setting an angular position of the respective propeller
shafts 13, 14 in the thruster 1, i.e. with respect to station-
ary components of the thruster 1. Thus, when an azimuth
arrangement is present in the thruster 1, it is possible to
vary the direction in which the propeller shafts 13, 14
extend in the horizontal plane with respect to the station-
ary components of the thruster 1 and consequently, when
the thruster 1 is mounted on a watercraft, to the water-
craft. In particular, the azimuth arrangement is configured
and arranged to vary the horizontal angular position of
the propeller shaft 13, 14 by varying the horizontal an-
gular position of the assembly of the gearbox portion 15
and the steering tube 34. To this end, the azimuth ar-
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rangement comprises a slewing bearing including an out-
er ring 41 and an inner ring 42 about which the outer ring
41 is rotatable, and a steering flange 50, the outer ring
41 being supported on and fixedly connected to the steer-
ing flange 50, and the inner ring 42 being fixedly con-
nected to a thruster foundation 61. Figure 2 clearly illus-
trates the fact that in the shown example, the thruster
foundation 61 is combined with another foundation com-
ponent, namely a so-called bottom well 62 serving as a
counter foundation component to which the thruster foun-
dation 61 is fixedly connected.
[0020] The thruster 1 according to the shown embod-
iment comprises two electric motors 43, 44 for driving
respective pinions 45, 46 that are in engagement with
the outer ring 41 of the slewing bearing. The motors 43,
44 are supported on a carrier frame 63 that is fixedly
connected to the combination of the thruster foundation
61 and the bottom well 62. By controlling the operation
of the motors 43, 44 in a synchronized way, the angular
position of the propeller shafts 13, 14 can be continuously
varied as desired and dictated by manual or automatic
steering input. For the sake of completeness, it is noted
that the number of pinions 45, 46 and associated motors
for controlling an angular position of the outer ring 41 of
the slewing bearing is at least one, that the number may
be two as illustrated, and that the number may also be
more than two, whatever is appropriate in a particular
case.
[0021] In the shown example, the steering flange 50
has a central opening 51 and comprises a flange-shaped
portion 52 and a sleeve-shaped portion 53 extending
downwardly with respect to the flange-shaped portion
52. At an upper side of the steering flange 50, the coupling
arrangement 32 is partially received in the steering flange
50, whereas the sleeve-shaped portion 53 is at a position
for surrounding a top end of the drive shaft 31. The as-
sembly of the steering tube 34 and the gearbox portion
15 is fixedly connected to the sleeve-shaped portion 53
of the steering flange 50 through a coupling flange 37.
[0022] Various components of the thruster 1, such as
the gearbox portion 15, the steering tube 34, the sleeve-
shaped portion 53 of the steering flange 50 and the thrust-
er foundation 61 have a function in covering rotating com-
ponents and preventing water from reaching the compo-
nents positioned inside. The thruster 1 is provided with
two sealing arrangements 71, 72, one sealing arrange-
ment 71 being arranged at the interface of the dry portion
2 and the wet portion 3 of the thruster 1, and the other
sealing arrangement 72 being arranged between the
steering flange 50 and the coupling arrangement 32.
[0023] The thruster 1 is operated by having the motor
20 in an active condition, i.e. a condition in which the
output shaft 22 of the motor 20 rotates. The rotary move-
ment of the output shaft 22 of the motor 20 is transmitted
all the way down to the propeller shafts 13, 14 and the
propellers 11, 12 through the coupling arrangement 32,
the drive shaft 31 and the gears as present in the gearbox
portion 15 and engaged by the lower end 33 of the drive

shaft 31. Adjustments of the angular position of the pro-
peller shafts 13, 14 as desired are obtained by rotating
the pinions 45, 46 engaging the outer ring 41 of the slew-
ing bearing, by means of the motors 43, 44 that are pro-
vided for that purpose. When the position of the ring 41
is adjusted over a certain angle, the position of the steer-
ing flange 50, the coupling flange 37, the steering tube
34 and the gearbox portion 15 including the propeller
shafts 13, 14 is adjusted as well, in the same way.
[0024] A notable feature of the thruster 1 according to
the invention resides in the fact that the thruster 1 has a
compact design. Particularly, the height of the dry portion
2 of the thruster 1 is as low as possible, due to the fact
that the motor 20 is a permanent magnet motor and that
the design of the motor 20 is chosen so that the motor
20 can be arranged as low as possible on the underlying
components of the thruster 1. The fact is that the stator
body 21 of the motor 20 is provided with a recess 23 at
a bottom side thereof. The shape of the recess 23 is
adapted to the shape of the coupling arrangement 32,
so that the coupling arrangement 32 can be partially lo-
cated inside the recess 23. Furthermore, in this low po-
sition of the motor 20 with respect to the coupling ar-
rangement 32, the flange-shaped portion 52 of the steer-
ing flange 50 extends right underneath the motor, and
the slewing bearing including the outer ring 41 and the
inner ring 42 about which the outer ring 41 is rotatable is
located at a level for surrounding a part of the stator body
21 of the motor 20. With respect to a conventional design
of a thruster, the motor 20, a top portion of the drive ar-
rangement and components of the azimuth arrangement
are positioned more closely together, without compro-
mising the main functionalities of the thruster.
[0025] Within the framework of the invention, it is pos-
sible for the steering flange 50 to be a massive compo-
nent, but it is preferred if the flange-shaped portion 52 of
the steering flange 50 is provided with a pattern 54 of
recesses 55 and ribs 56 at the upper surface thereof, i.
e. the surface facing the motor 20, as is the case in the
shown example, so that the steering flange 50 can have
limited weight and still have sufficient constructional
strength. In such a pattern 54, it is advantageous if ribs
56a extending in the same direction as the propeller
shafts 13, 14 are broader than the other ribs 56 of the
pattern 54, as is the case in the shown example.
[0026] It will be clear to a person skilled in the art that
the scope of the invention is not limited to the examples
discussed in the foregoing, but that several amendments
and modifications thereof are possible without deviating
from the scope of the invention as defined in the attached
claims. While the invention has been illustrated and de-
scribed in detail in the figures and the description, such
illustration and description are to be considered illustra-
tive or exemplary only, and not restrictive.
[0027] The various components of the thruster 1 ac-
cording to the invention can be made of any suitable ma-
terials, including metal materials and plastic materials.
[0028] The compact design of the dry portion 2 of the
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thruster 1 according to the invention can be combined
with any suitable design of the wet portion 3 of the thruster
1. For example, the wet portion 3 may have a larger length
when compared to the dry portion 2 than illustrated in the
figures, wherein it is possible that a generally cone-
shaped arrangement known per se is applied, which may
serve for providing bearing support to the slewing bearing
in case the thruster 1 is an azimuth thruster.

Claims

1. Thruster (1) for propelling a watercraft, comprising

- at least one propeller (11, 12) arranged on a
propeller shaft (13, 14) to be rotated during op-
eration of the thruster (1);
- a motor (20) for driving the propeller shaft (13,
14), comprising a rotatable output shaft (22);
- a drive arrangement coupling the propeller
shaft (13, 14) to the output shaft (22) of the motor
(20), the drive arrangement comprising a rotat-
able drive shaft (31) and a coupling arrangement
(32) arranged between the drive shaft (31) and
the output shaft (22) of the motor (20) for cou-
pling the drive shaft (31) to the output shaft (22)
of the motor (20), the drive shaft (31) extending
in substantially the same direction as the output
shaft (22) of the motor (20), and the propeller
shaft (13, 14) being perpendicular to both the
drive shaft (31) and the output shaft (22) of the
motor (20); and
- a housing arrangement comprising a gearbox
portion (15) for accommodating the propeller
shaft (13, 14) and other components including
gearing components (16), an end (33) of the
drive shaft (31) extending into the gearbox por-
tion (15), and a tube- shaped housing portion
(34) accommodating and surrounding a part of
the drive shaft (31), connecting to the gearbox
portion (15) at one side thereof;

characterized in that the motor (20) is a permanent
magnet motor and comprises a stationary stator
body (21) and a rotatable rotor body, the output shaft
(22) of the motor (20) extending from the rotor body;
and in that the stator body (21) is provided with a
recess (23) at a side of the stator body (21) where
the drive arrangement is located, the recess (23) sur-
rounding at least a part of the output shaft (22) of the
motor (20), and the coupling arrangement (32) being
at least partially located inside the recess (23).

2. Thruster (1) according to claim 1, furthermore com-
prising an azimuth arrangement for setting an angu-
lar position of the propeller shaft (13, 14) with respect
to stationary components of the thruster (1) including
the stator body (21) of the motor (20), the azimuth

arrangement comprising a slewing bearing including
an outer ring (41) supported on and fixedly connect-
ed to a steering flange (50), and at least one motor-
driven pinion (45, 46) engaging with the ring (41) for
rotating the ring (41) to an angular position as de-
sired, wherein the tube-shaped housing portion (34)
is fixedly connected to the steering flange (50) at the
other side thereof.

3. Thruster (1) according to claim 2, wherein the steer-
ing flange (50) has a central opening (51), the cou-
pling arrangement (32) being partially received in the
steering flange (50) at the position of the opening
(51), and the drive shaft (31) extending partially
through the steering flange (50), and wherein the
steering flange (50) comprises a sleeve-shaped por-
tion (53) besides a flange-shaped portion (52), the
sleeve-shaped portion (53) being centrally arranged
in the steering flange (50) and extending in the di-
rection of the tube-shaped housing portion (34), the
tube- shaped housing portion (34) and the gearbox
portion (15) being suspended from the sleeve-
shaped portion (53) of the steering flange (50).

4. Thruster (1) according to claim 3, wherein the outer
ring (41) of the slewing bearing and an inner ring (42)
of the slewing bearing about which the outer ring (41)
is rotatable are arranged at a level for surrounding
a part of the stator body (21) of the motor (20), the
flange-shaped portion (52) of the steering flange (50)
being at a position for facing the motor (20) at close
range.

5. Thruster (1) according to claim 3 or 4, wherein the
flange-shaped portion (52) of the steering flange (50)
is provided with a pattern (54) of recesses (55) and
ribs (56) at a surface thereof facing the motor (20).

6. Thruster (1) according to claim 5, wherein ribs (56a)
extending in the same direction as the propeller shaft
(13, 14) are broader than the other ribs (56) of the
pattern.

7. Watercraft, comprising at least one thruster (1) ac-
cording to any of claims 1-6.

Patentansprüche

1. Strahlruder (1) zum Vortreiben eines Wasserfahr-
zeugs, umfassend

- mindestens einen Propeller (11, 12), der auf
einer Propellerwelle (13, 14) angeordnet ist, die
während Betriebs des Strahlruders (1) gedreht
werden soll;
- einen Motor (20) zum Antreiben der Propeller-
welle (13, 14), der eine drehbare Ausgangswelle
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(22) umfasst;
- eine Antriebsanordnung, die die Propellerwelle
(13, 14) mit der Ausgangswelle (22) des Motors
(20) koppelt, wobei die Antriebsanordnung eine
drehbare Antriebswelle (31) und eine Kupp-
lungsanordnung (32), die zwischen der An-
triebswelle (31) und der Ausgangswelle (22) des
Motors (20) zum Koppeln der Antriebswelle (31)
mit der Ausgangswelle (22) des Motors (20) an-
geordnet ist, umfasst, wobei sich die Antriebs-
welle (31) in im Wesentlichen dieselbe Richtung
wie die Ausgangswelle (22) des Motors (20) er-
streckt und die Propellerwelle (13, 14) sowohl
zur Antriebswelle (31) als auch zur Ausgangs-
welle (22) des Motors (20) senkrecht ist; und
- eine Gehäuseanordnung, die einen Getriebe-
abschnitt (15) zum Aufnehmen der Propeller-
welle (13, 14) und anderer Komponenten, ein-
schließlich Getriebekomponenten (16), wobei
sich ein Ende (33) der Antriebswelle (31) in den
Getriebeabschnitt (15) erstreckt, und einen rohr-
förmigen Gehäuseabschnitt (34), der einen Teil
der Antriebswelle (31) aufnimmt und umgibt und
sich mit dem Getriebeabschnitt (15) an einer
Seite davon verbindet, umfasst;

dadurch gekennzeichnet, dass
der Motor (20) ein Permanentmagnetmotor ist und
einen stationären Statorkörper (21) und einen dreh-
baren Rotorkörper umfasst, wobei sich die Aus-
gangswelle (22) des Motors (20) von dem Rotorkör-
per erstreckt; und
dadurch, dass der Statorkörper (21) mit einer Aus-
nehmung (23) an einer Seite des Statorkörpers (21),
an der sich die Antriebsanordnung befindet, bereit-
gestellt ist, wobei die Ausnehmung (23) mindestens
einen Teil der Ausgangswelle (22) des Motors (20)
umgibt und die Kupplungsanordnung (32) mindes-
tens teilweise innerhalb der Ausnehmung (23) an-
geordnet ist.

2. Strahlruder (1) nach Anspruch 1, das weiterhin eine
Azimut-Anordnung zum Einstellen einer Winkelpo-
sition der Propellerwelle (13, 14) in Bezug auf stati-
onäre Komponenten des Strahlruders (1) ein-
schließlich des Statorkörpers (21) des Motors (20)
umfasst, wobei die Azimut-Anordnung ein Drehla-
ger, das einen Außenring (41) einschließt, der auf
einem Lenkflansch (50) abgestützt und fest mit die-
sem verbunden ist, und mindestens ein motorgetrie-
benes Ritzel (45, 46), das in den Ring (41) eingreift,
um den Ring (41) je nach Wunsch in eine Winkelpo-
sition zu drehen, umfasst, wobei der rohrförmige Ge-
häuseabschnitt (34) mit dem Lenkflansch (50) auf
der anderen Seite davon fest verbunden ist.

3. Strahlruder (1) nach Anspruch 2, wobei der Lenk-
flansch (50) eine zentrale Öffnung (51) aufweist, die

Kupplungsanordnung (32) teilweise in dem Lenk-
flansch (50) an der Position der Öffnung (51) aufge-
nommen ist und sich die Antriebswelle (31) teilweise
durch den Lenkflansch (50) hindurch erstreckt, und
wobei der Lenkflansch (50) einen hülsenförmigen
Abschnitt (53) neben einem flanschförmigen Ab-
schnitt (52) umfasst, wobei der hülsenförmige Ab-
schnitt (53) in dem Lenkflansch (50) zentral ange-
ordnet ist und sich in die Richtung des rohrförmigen
Gehäuseabschnitts (34) erstreckt, wobei der rohr-
förmige Gehäuseabschnitt (34) und der Getriebeab-
schnitt (15) an dem hülsenförmigen Abschnitt (53)
des Lenkflanschs (50) aufgehängt sind.

4. Strahlruder (1) nach Anspruch 3, wobei der Außen-
ring (41) des Drehlagers und ein Innenring (42) des
Drehlagers, um den der Außenring (41) drehbar ist,
auf einer Höhe zum Umgeben eines Teils des Sta-
torkörpers (21) des Motors (20) angeordnet sind, wo-
bei sich der flanschförmige Abschnitt (52) des Lenk-
flanschs (50) in einer Position befindet, um dem Mo-
tor (20) im Nahbereich zugewandt zu sein.

5. Strahlruder (1) nach Anspruch 3 oder 4, wobei der
flanschförmige Abschnitt (52) des Lenkflanschs (50)
mit einem Muster (54) von Ausnehmungen (55) und
Rippen (56) an einer dem Motor (20) zugewandten
Oberfläche davon bereitgestellt ist.

6. Strahlruder (1) nach Anspruch 5, wobei Rippen
(56a), die sich in dieselbe Richtung wie die Propel-
lerwelle (13, 14) erstrecken, breiter als die anderen
Rippen (56) des Musters sind.

7. Wasserfahrzeug, das mindestens ein Strahlruder (1)
nach einem der Ansprüche 1-6 umfasst.

Revendications

1. Propulseur (1) destiné à la propulsion d’un véhicule
aquatique, comprenant :

- au moins une hélice (11, 12) qui est montée
sur un arbre d’hélice (13, 14) destinée à être
mise en rotation au cours de l’activation du pro-
pulseur (1) ;
- un moteur (20) destiné à l’entraînement de l’ar-
bre de l’hélice (13, 14), qui comprend un arbre
de sortie rotatif (22) ;
- un agencement d’entraînement qui couple l’ar-
bre de l’hélice (13, 14) à l’arbre de sortie (22) du
moteur (20), l’agencement d’entraînement com-
prenant un arbre d’entraînement rotatif (31) et
un agencement d’accouplement (32) qui est dis-
posé entre l’arbre d’entraînement (31) et l’arbre
de sortie (22) du moteur (20) pour l’accouple-
ment de l’arbre d’entraînement (31) à l’arbre de
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sortie (22) du moteur (20), l’arbre d’entraîne-
ment (31) s’étendant dans essentiellement la
même direction que celle dans laquelle s’étend
l’arbre de sortie (22) du moteur (20), et l’arbre
de l’hélice (13, 14) étant perpendiculaire à la fois
à l’arbre d’entraînement (31) et à l’arbre de sortie
(22) du moteur (20) ; et
- un agencement de logement qui comprend une
portion faisant office de boîte de vitesse (15)
dans laquelle doit venir se loger l’arbre de l’hé-
lice (13, 14), ainsi que d’autres composants qui
englobent des composants de transmission
(16), une extrémité (33) de l’arbre d’entraîne-
ment (31) qui s’étend jusque dans la portion fai-
sant office de boîte de vitesse (15), et une por-
tion (34) faisant office de logement qui possède
une configuration de forme tubulaire dans la-
quelle vient se loger une partie de l’arbre d’en-
traînement (31) et qui entoure ladite partie, qui
est reliée à la portion faisant office de boîte de
vitesse (15) à un de ses côtés ;

caractérisé
en ce que le moteur (20) est un moteur du type à
aimant permanent et comprend un corps stationnai-
re faisant office de stator (21) et un corps rotatif fai-
sant office de rotor, l’arbre de sortie (22) du moteur
(20) s’étendant à partir du corps faisant office de
rotor ; et
en ce que le corps faisant office de stator (21) est
muni d’un évidement (23) à un côté du corps faisant
office de stator (21), dans lequel vient se loger l’agen-
cement d’entraînement, l’évidement (23) entourant
au moins une partie de l’arbre de sortie (22) du mo-
teur (20), et l’agencement d’accouplement (32) étant
logé au moins en partie au sein de l’évidement (23).

2. Propulseur (1) selon la revendication 1, qui com-
prend en outre un agencement d’azimut destiné au
réglage d’une position angulaire de l’arbre de l’hélice
(13, 14) par rapport aux composants stationnaires
du propulseur (1), y compris par rapport au corps
faisant office de stator (21) du moteur (20), l’arran-
gement d’azimut comprenant un palier d’orientation
qui englobe un anneau externe (41) supporté sur
une bride de direction (50) et relié à demeure à ladite
bride, et au moins un pignon entraîné par moteur
(45, 46) qui entre en contact avec l’anneau (41) à
des fins de mise en rotation de l’anneau (41) jusqu’à
atteindre une position angulaire telle qu’on la
souhaite ; dans lequel la portion (34) faisant office
de logement qui possède une configuration de forme
tubulaire est reliée à demeure à la bride de direction
(50) à son autre côté.

3. Propulseur (1) selon la revendication 2, dans lequel
la bride de direction (50) possède une ouverture cen-
trale (51), l’agencement d’accouplement (32) venant

s’insérer en partie dans la bride de direction (50) à
l’endroit occupé par l’ouverture (51), et l’arbre d’en-
traînement (31) s’étendant en partie à travers la bride
de direction (50) ; et dans lequel la bride de direction
(50) comprend une portion (53) qui possède une
configuration en forme de manchon au-delà d’une
portion (52) qui possède une configuration en forme
de bride, la portion (53) qui possède une configura-
tion en forme de manchon étant disposée en position
centrale dans la bride de direction (50) et s’étendant
dans la direction de la portion (34) faisant office de
logement qui possède une configuration de forme
tubulaire, la portion (34) faisant office de logement
qui possède une configuration de forme tubulaire et
la portion (15) faisant office de boîte de vitesse étant
disposées en suspension par rapport à la portion
(53) qui possède une configuration en forme de man-
chon de la bride de direction (50).

4. Propulseur (1) selon la revendication 3, dans lequel
l’anneau externe (41) du palier d’orientation et un
anneau interne (42) du palier d’orientation autour du-
quel l’anneau externe (41) est rotatif sont disposés
à un niveau qui permet d’entourer une partie du corps
faisant office de stator (21) du moteur (20), la portion
(52) qui possède une configuration en forme de bride
de la bride de direction (50) étant disposée à un en-
droit tel qu’elle fait face au moteur (20) à une faible
distance.

5. Propulseur (1) selon la revendication 3 ou 4, dans
lequel la portion (52) qui possède une configuration
en forme de bride de la bride de direction (50) est
munie d’un motif (54) d’évidements (55) et de ner-
vures (56) sur une surface de la bride en question
qui est opposée au moteur (20).

6. Propulseur (1) selon la revendication 5, dans lequel
des nervures (56a) qui s’étendent dans la même di-
rection que celle dans laquelle s’étend l’arbre de l’hé-
lice (13, 14) sont plus larges que les autres nervures
(56) du motif.

7. Véhicule aquatique, qui comprend au moins un pro-
pulseur (1) selon l’une quelconque des revendica-
tions 1 à 6.
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