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Description
OBJECT OF THE INVENTION

[0001] The presentinvention, as expressed in the title
of this descriptive report, refers to a propulsion unit for
vessels that allows, in existing vessels, for dealing with
the replacement of fixed-pitch propellers by controllable-
pitch propellers without having to change the transmis-
sion shaft that transmits the rotation movement from the
gear-box of the engine to the propeller, therefore the
costs related to the replacement of the transmission shaft
are eliminated, since one transmission shaft with greater
diameter is not necessary, nor are increases of the di-
ameter of the stern tube, of reversing hydraulic systems,
etc. Replacement operation times are also reduced, with
the subsequent economical benefit for the shipowners.

TECHNICAL PROBLEM TO ADDRESS AND BACK-
GROUND OF THE INVENTION

[0002] Currently, fixed-pitch propeller blade propulsion
units in vessels are basically defined by four main ele-
ments, namely:

- Solid transmission shaft.

- Aconical portion located in correspondance with the
end section of the transmission shaft which ends in
a peg or threaded portion in its tip.

- Several propulsion propeller blades which are jointly
joined to the conical portion of the transmission shaft
where they fit by means of a key.

- An axial retaining nut to immobilize the set of pro-
peller blades.

[0003] By and large, as far as the most common sys-
tems are concerned, variable-pitch propeller blade sys-
tems are differentiated based on their way of operation,
in mechanical systems and hydraulic systems.

[0004] Inthe mechanical system, the linear movement
of linear displacement of a yoke to vary the pitch of the
propeller blades is carried out by means of a push rod.
On the other hand, in hydraulic systems, yoke displace-
mentis carried out by means of a high-pressure hydraulic
piston housed inside the propeller hub, towhichitis jointly
joined.

[0005] In both ways of handling the blades’ angle, and
also as far as construction is concerned, these systems
are defined by the presence of the following elements:

- A hollow transmission shaft through the inner side
of which an actuation system for the movement of
the yoke passes. Both for the mechanical and hy-
draulic systems, the mechanism s actuated from the
engine rooms and introduced in the shaft from its
stern end.

- Coupling of the shaft and hub. The hub and shaft
joining system may be of two totally different forms;
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on the one hand by means of a cone and spike, as
infixed-pitch propeller blades and, on the other hand,
by means of a forged shaft in the outer end of which
presents a clamp where the hub is coupled.

- Hub. This element comprises a hollow structure
where the yoke and displacement mechanisms are
housed inside, with the propeller blades being
housed outside.

- Yoke. This is an element that is displaced longitudi-
nally in the direction of the transmission shaft hous-
ing some dice-like elements, one for each blade, in
a channel arranged in the direction perpendicular to
that of its movement.

- Dices. Each of these pieces shows a rectangular ex-
ternal section, with a circular housing inside, which
joins the yoke to the rotation disc of the blade shaft.

- Bladerotationdisc. Thisis a circular piece positioned
inside the hub of the propeller blades to which the
blade is fixed by means of bolts, and the inner part
of which has a pivot that is introduced in the housing
of the dice provided for it. The system formed by the
blade, dice, pivot and rotation disc is what makes
the position angle of the blades vary jointly.

[0006] The German invention patent with Publication
Number in Germany DE 10 2006 045076 consists in a
variable-pitch blade propeller unit, whose hub supports
rotation discs to which both propellers are fixed, while
the regulation of the propellers’ pitch (blades) is carried
out by the combination of connecting rods associated
through several ends to the above-mentioned rotation
discs and through the opposing ends they are related to
a frontal plate connected through its centre to the stem
of a hydraulic cylinder, whose controlled axial displace-
ment causes said disks to be retained to locate them in
the expected stable positions to achieve the desired pitch
in the blades.

[0007] Feeding the hydraulic fluid to feed said cylinder
is carried out through the free end of the propeller unit
assembly by means of a static piece acting as a bracket,
which is not dragged during the rotation of the propeller
unit assembly.

[0008] Onthe otherhand,in orderto change the speed
of the vessel in fixed-pitch propellers, what is changed
are the revolutions of the vessel's engine, whereas in the
case of controllable-and variable-pitch propellers, the en-
gine always works at constant revolutions and what var-
ies for the propulsion and manoeuvres of the vessel is
the pitch of the propeller blades.

DESCRIPTION OF THE INVENTION
[0009] In order to meet the objectives and avoid the
drawbacks mentioned in the previous sections, the in-

vention proposes a propulsion unit for vessels which
comprises:

- ahub of tubular structure the wall of which wall com-
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prises several radial openings, in correspondence
with which rotation discs are mounted which are in
turn joined to propeller blades; wherein the hub has
two opposing mouths: front and rear;

- ayoke with axial displacement that is guided within
an inner space of the hub;

- intermediate devices that relate the yoke with the
rotation discs, said discs rotating by means of the
axial displacement of the yoke associated to a hy-
draulic actuation device to conduct the axial dis-
placement of the yoke and thus vary the pitch of the
propeller blades;

- astern clamp fixed to the rear mouth of the hub;

- a bracket through which several continuous hoses
pass to feed the hydraulic actuation device with oil
fluid to move the yoke;

[0010] Said bracket is coupled around part of the stern
clamp interposing a displacement bushing, thus always
maintaining the bracket in a static position where it will
not be dragged by the rotation of the propulsion unit. The
bracketincorporates an end lid for the access to the feed-
ing head which is coupled around the axial shaft.
[0011] The hydraulic actuation device comprises a
front chamber and a rear chamber both separated by a
plunger jointly fixed to a stem, these two elements form-
ing a static head; wherein said chambers are made up
within a cylindrical hole of the yoke; where said cylindrical
hole is closed by its ends by means of front walls: a front
wall related to the front mouth of the hub and a rear front
wall related to the rear mouth of the hub.

[0012] The stem of the static head extends outwards
by means of an orifice in the rear front wall of the yoke,
composed of a frontal lid fixed to an annular seat of the
yoke. In an embodiment of the invention, the fore front
wall closing the front end of the cylindrical hole of the
yoke is a body that is part of the yoke itself.

[0013] The stem of the static head is fixed to the stern
clamp by means of an annular element; wherein in one
embodiment said annular element comprises an annular
extension that is part of the stem itself.

[0014] On the other hand, an end of the stem of the
static head is joined to an axial shaft by means of a front
clamp fixed to the stern clamp; wherein said front clamp
is arranged facing the annular element that fixes the stem
to the stern clamp.

[0015] A feeding head housed within the bracket is
coupled around the axial shaft; the oil fluid feeding hoses
being connected to said feeding head.

[0016] The static head and axial shaft have a first duct
which ends in the front chamber, and a second duct which
ends in the rear chamber; both chambers being formed
in the yoke whereas the opposing ends of said ducts end
in several nozzles of the feeding head where the hoses
through which the oil fluid circulates are connected.
[0017] In a first embodiment of the invention, such as
that described so far, the pitch of the propellers may be
varied as the vessel moves forward, and, in principle, it
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is not necessary to know the pitch position of the propeller
blades, since the vessel only moves in the forward direc-
tion when the propeller turns in one rotation direction. In
this case for the vessel to move backwards, it is neces-
sary to incorporate a reverse-reduction gear to change
the direction of rotation of the transmission shaft and,
therefore, of the propeller.

[0018] Meanwhile, in a second embodiment of the in-
vention, the propulsion unitis capable of varying the pitch
of the propeller blades so that the vessel moves both
forward (positive pitch of the blades) and backwards
(negative pitch of the blades).

[0019] For such purpose, the unit of the invention in-
cludes areal-time control device of the positioning of the
yoke and of the propeller pitch; wherein said control de-
vice comprises a position sensor composed of a rod ad-
justed within an axial bore located along the static head
and axial shaft.

[0020] Said position sensor is fixed at a widened rear
end section to the feeding head by means of an end body;
in such a way that said position sensor is not movable,
thus always remaining in a static position.

[0021] A frontend section of the position sensor oppo-
site its rear end section is housed inside a blind bore
located in a closing lid fixed to the yoke; wherein said
closing lid constitutes the front wall closing the front end
of the cylindrical hole of the yoke where the plunger of
the static head is housed. The closing lid incorporates
an extension adjusted and guided inside a blind orifice
of the static head.

[0022] Referringtowhatwas mentionedinthe previous
paragraph, the annular element fixing the stem of the
static head to the stern clamp is an annular junction that
is coupled to said stem.

[0023] The intermediate devices that relate the yoke
with the rotation discs comprise cylindrical bodies cou-
pled in blind bores of the yoke contained in a plane per-
pendicular to the axial displacement of the yoke, such
plane being also perpendicular to the plane of the rotation
discs.

[0024] Protruding ends of the cylindrical bodies are ad-
justed within orifices of dices which are fitted in radial
channels provided in internal sides of the rotation discs,
opposite the external sides of the rotation discs, onto
which the propeller blades are fixed.

[0025] In correspondence with the front mouth of the
hub a bow clamp is fixed, through which the propulsion
unit assembly is coupled to a tapered portion of a trans-
mission shaft; wherein the axial fixing of the propulsion
unit comprises a nut coupled to an end section of the
transmission shaft and wherein the rotating immobilisa-
tion of said propulsion unit comprises a key that is inter-
spersed in the coupling between the transmission shaft
and the tapered portion of said transmission shaft.
[0026] In the propulsion unit of the invention, two var-
iables may be applied to control the speed of the vessel:
on the one hand, the pitch of the propeller blades and,
on the other hand, the engine’s revolutions may also be
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varied, thus obtaining a high performance and, as a re-
sult, substantial fuel savings, specifically between 10%
and 35%.

[0027] To controlthe hydraulic actuation device,aPLC
configured to obtain the maximum performance of the
propeller throughout the range of revolution is installed.
Using data obtained in sea trials, the propeller pitch may
be configured automatically to achieve the maximum
speed of the vessel with the lowest fuel consumption.
Apart from this automatic control, there is a manual con-
trol mode (PITCH/RPM) and a third fixed-pitch option of
the propeller blades. The pitch control of the propeller
blades is carried out from the bridge of the vessel, by
means of a control placed therein for such purpose and
connected to the hydraulic actuation device located in
the servo room (rudder) of the vessel.

[0028] By means of the control system, without know-
ing the position of the propeller blade pitch, said pitch
varies based on two parameters of the engine: the en-
gine’s revolutions and, the "accelerator" degree (the rack
degree of the fuel injector). Every engine injects an
amount of fuel based on the revolutions, such that the
hydraulic actuation device varies the pitch angle depend-
ing on the engine load, that is, the propeller would adapt
to the amount of power provided by the engine of the
vessel at each moment. Regardless of the pitch in which
the blades are located, it is the engine itself what regu-
lates this pitch in each situation and as deemed neces-
sary.

[0029] The main advantages provided by the propul-
sion unit of the invention are the following:

- Reducing installation times. With the unit of the in-
vention, installing a controllable-pitch propeller may
be completed in only one week, since the only civil
work to be conducted is opening holes to make the
hydraulic pipes pass from the servo room to the pro-
peller. In addition, in a ship with a conventional line
of shafting, it is not feasible to transform it into a
"classic" controllable-pitch system (the cost is too
high since, apart from the equipment, the stern tube
and the line of shafting need to be modified).

- Reducingfuel consumption. In empirical calculations
and trials conducted, a fuel saving between 15% and
35% at the same speed has been achieved. This
entails that with a variable-pitch propeller, the pro-
peller performance is increased and consumption is
reduced.

- Reducing vibration levels of the propeller. If the pro-
peller of the unit of the invention is compared with a
conventional solid propeller, the vibration level is
much better because the propeller of the unit of the
invention is supported on both ends, unlike the clas-
sic propeller, which is placed in a projecting shaft
and, therefore, the vibrations are greater.

- Increasing maximum speed. The propeller of the unit
of the invention allows for varying the propeller pitch
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as desired by the captain. Therefore, it is possible
toachieve 100% oreven 110% ofthe vessel’'s engine
power in order to gain higher speed than that gained
with a classic propeller.

- Reducing braking time of the vessel. By allowing for
varying the pitch up to the reverse position by turning
the engine in the same direction, this operation is
much faster than having to reverse the rotation di-
rection of the engine to "brake" the ship.

- Reducing noise levels. Since it is possible to work
with the engine at a revolution rate much lower than
the one used with a classic propeller, noise pollution
in the vessel is significantly lower.

- Reducing CO2 emissions As a result of the consid-
erable consumption reduction achieved with this
system, itis obvious thatthe CO2 reduction achieved
is also highly significant.

[0030] Hereinafter,inordertogive abetter understand-
ing of the description, the object of the invention has been
detailed in a series of drawings that are an integral part
of the report and are for illustration purposes and without
limitation.

BRIEF DESCRIPTION OF THE DRAWINGS
[0031]

Figure 1 shows an exploded perspective view of the
propulsion unit for vessels, which is the object of the
invention.

Figure 2 shows a cross-sectional view of the unit of
the invention according to a first embodiment.

Figure 3 shows another cross-sectional view of the
unit of the invention according to a second embodi-
ment of the invention.

DESCRIPTION OF AN EMBODIMENT OF THE INVEN-
TION

[0032] Considering the numbering adopted in the fig-
ures, the propulsion unit for vessels comprises a hub (1)
of tubular structure containing several radial openings
(2), in correspondence with which rotation discs (3) are
mounted where both blades (4) of the propeller are fixed.
The rotation discs (3) are coupled in several staggered
annular recesses of the hub (1) which prevent them from
being removed outwardly.

[0033] The hub (1) has two opposing mouths: a front
mouth and a rear mouth, through which the mounting
and dismounting of rotation disks (3) is carried out. In
correspondance with said rear mouth a stern clamp (5)
is fixed, wherein a bracket (6) is in turn coupled interpos-
ing a displacement bushing (7), such that during the ro-
tation of the propulsion unit the bracket (6) remains static.
[0034] Meanwhile, a bow clamp (8) is fixed in corre-
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spondance with the front mouth of the hub (4), through
the bow clamp (8) the propulsion unitassembly is coupled
to a tapered portion (9a) of a transmission shaft (9), en-
suring the axial fixing of the propulsion unit by means of
anut (10) coupled to an end section (9b) of the transmis-
sion shaft (9), whereas the rotating immobilisation of said
propulsion unit is ensured by means of a key that is not
represented in the figures.

[0035] Within the inner space of the hub (1) a yoke (11)
is housed with axial, but not radial, displacement, such
that the axial displacement of said yoke (11) causes the
simultaneous rotation of the propeller blades (4) to vary
the pitch thereof by means of intermediate devices that
relate the yoke (11) with each of the rotation discs (3).
[0036] For such purpose, the rotation discs (3) are
mounted in correspondence with cylindrical bodies (12)
freely coupled in blind bores (13) of the yoke (11) con-
tained in a plane perpendicular to the axial displacement
of the yoke (11), such plane being also perpendicular to
the plane of the rotation discs (3).

[0037] Protruding ends of the cylindrical bodies (12)
are adjusted within orifices of dices (14) which are fitted
in radial channels (15) provided in internal sides of the
rotation discs (3), opposite the external sides of said ro-
tation discs (3), onto which the propeller blades (4) are
fixed.

[0038] The rotation discs (3) are supported through
their inner sides onto lateral areas of the yoke (11), by
means of which said yoke (11) is fitted and guided inside
the hub (1), which, for such purpose, includes smooth
surfaces that are in contact with said lateral areas of the
yoke (11). The axial displacement of the yoke (11) is car-
ried out by means of a hydraulic actuation device that
manages to maintain a desired stable position of the pitch
of the propeller blades (4), both in the forward and back-
ward direction of the vessel.

[0039] The hydraulic actuation device comprises a
front chamber (16a) and a rear chamber (16b), divided
by a plunger (17a) jointly fixed to a stem (17b), these two
elements making-up a static head (17); wherein said
chambers (16a), (16b) are constituted within a blind cy-
lindrical hole formed in the yoke (11), such that the mouth
of said blind cylindrical hole is closed by means of a front
lid (18) fixed to said mouth by means of screws.

[0040] The stem (17b) of the static head (17) extends
outwards through an orifice of the front lid (18), such that
during the rotation movement of the hub (1) that drags
the blades (4), the static head (17) remains immovable.
In turn, the stem (17b) is also fixed to the stern clamp (5)
by means of an annular element that may be an annular
extension (19) in an embodiment or by means of an an-
nular junction (20) in a second embodiment.

[0041] An axial shaft is fixed as a projection of an end
of the stem (17b) by means of a front clamp (22) fitted
within a cavity of the stern clamp (5), which is in turn fixed
by means of screws, such that said front clamp (22) is
arranged opposite the annular element (19, 20) that fixes
the stem to the stern clamp (5).
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[0042] A feeding head (23) housed within the bracket
(6) is coupled around the axial shaft (21), two oil fluid
feeding hoses (24a, 24b) being connected to said feeding
head (23) through which the oil fuel circulates to feed the
hydraulic actuation device. Said bracket (6) includes an
end lid (6a) to be able to access said feeding head (23).
[0043] Thus, the oil fluid is introduced within the cham-
bers (16a, 16b) of the yoke (11) to displace itin one axial
direction or the other and thus change the pitch of the
propeller blades (4). For such purpose, the static head
(17) and the axial shaft (21) have a first duct (25a) that
ends in the front chamber (16a), and a second duct (25b)
thatends in the rear chamber (16b), both chambers being
formed in the yoke (11). The opposing ends of said ducts
(254, 25b) are linked to nozzles of the feeding head (23),
where the hoses (24a, 24b) through which the oil fluid
circulates are connected.

[0044] As it was mentioned above, it is possible to
change the pitch of propeller blades (4) to adjust the for-
ward speed of the vessel according to a first main em-
bodiment, as well as to change the forward direction of
the vessel according to a second embodiment, wherein
in this second embodiment it is possible to brake the ves-
sel in a more effective manner when it moves forward
and it is necessary to prevent the vessel from moving
forward.

[0045] Considering said second option, the propulsion
unit includes a position sensor (26) in order to know, at
all times, whether the vessel is to move forward or back-
ward. Said position sensor indicates in a control panel of
the vessel the pitch position of the propeller blades (4)
at every moment, so that, through this indication as well
as withthe revolutions of the vessel’s engine, it is possible
to adjust the propeller and the pitch of its blades (4) to
the best possible performance at every moment.

[0046] The position sensor (26) comprises a rod fitted
within an axial bore (32) located along the static head
(17) and axial shaft (21), the position sensor (26) being
fixed by a widened rear end section (26a) to the feeding
head (23) by means of an end body (27), so that said
position sensor (26) cannot move and always remains in
a static position.

[0047] A front end section of the position sensor (26)
facing its rear end section (26a) is housed within a blind
bore (29) located in a closing lid (28) fixed to the yoke
(11) and which faces the front lid (18) crossed by the
stem (17b) of the static head (17). In this second embod-
iment of the invention when the position sensor is added,
an additional piece (30) is included, located in a cavity
of the yoke (11) against which said closing lid (28) which
includes the blind bore (29) abuts. Said closing lid (28)
includes an extension (28a) adjusted and guided within
a blind orifice (31) of the static head (17), the axial bore
(32) ending in said blind orifice (31).

[0048] With the arrangement described in the second
embodiment of the invention where the position sensor
(26) isincluded, as mentioned above, when the yoke (11)
moves axially, said position sensor (26) indicates in a
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control panel of the vessel the pitch position of the pro-
peller blades (4) at every moment, so that through this
indication as well as through the revolutions of the ves-
sel’s engine, it is possible to adjust the propeller and the
pitch of its blades (4) to the best possible performance
at every moment.

Claims
1. A propulsion unit for vessels comprising:

- a hub (1) of tubular structure the wall of which
integers several radial openings (2), in corre-
spondence with which rotation discs (3) are
mounted, which are in turn joined to propeller
blades (4); wherein the hub (1) has two opposing
mouths: front and rear;

- ayoke (11) with axial displacement that is guid-
ed within an inner space of the hub (1);

- intermediate devices that relate the yoke (11)
with the rotation discs (3), said rotation discs (3)
rotating by means of the axial displacement of
the yoke (11) associated to a hydraulic actuation
device to conduct the axial displacement of the
yoke (11) and thus vary the pitch of the propeller
blades (4).

- a stern clamp (5) fixed to the rear mouth of the
hub (1);

- a bracket (6) through which several continuous
hoses (24a, 24b) pass to feed the hydraulic ac-
tuation device with oil fluid to move the yoke (11);

characterized in that:

- the hydraulic actuation device comprises a
front chamber (16a) and a rear chamber (16b)
separated by a plunger (17a) fixed to a stem
(17b), these two elements forming a static head
(17); wherein said chambers (16a), (16b) are
constituted within a cylindrical hole of the yoke
(11); where said cylindrical hole is closed at its
ends by means of front walls: a front wall related
to the front mouth of the hub (1) and a rear front
wall related to the rear mouth of the hub (1);

- the stem (17b) of the static head (17) extends
outwards through an orifice of the rear front wall
of the yoke (11);

- the stem (17b) of the static head (17) is fixed
to the stern clam (5) by means of an annular
element;

- an end of the stem (17b) of the static head (17)
is joined to an axial shaft (21) by means of a
front clamp (22) fixed to the stern clamp (5);
wherein said front clamp (22) is arranged oppo-
site to the annular element that fixes the stem
(17b) to the stern clamp (5);

- a feeding head (23) housed within the bracket
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(6) is coupled around the axial shaft (21); the oil
fluid feeding hoses (24a, 24b) being connected
to said feeding head (23).

2. A propulsion unit for vessels, according to claim 1,

characterized in that:

- the static head (17) and the axial shaft (21)
have a first duct (25a) that ends in the front
chamber (16a), and a second duct (25b) that
ends in the rear chamber (16b), both chambers
being formed in the yoke (11)

- the opposing ends of said ducts (25a, 25b) are
linked to nozzles of the feeding head (23), to
which the hoses (24a, 24b) through which the
oil fluid circulates are connected.

A propulsion unit for vessels, according to claim 1,
characterised in that the rear front wall that closes
the rear end of the cylindrical hole of the yoke (11)
comprises a front lid (18) fixed against an annular
seat of the yoke (11).

A propulsion unit for vessels, according to claim 1,
characterised in that the fore front wall that closes
the front end of the cylindrical hole of the yoke (11)
is a body composing a part of the yoke (11) itself.

A propulsion unit for vessels, according to claim 1,
characterised in that the annular element fixing the
stem (17b) of the static head (17) to the stern clamp
(5) is an annular extension (19) that is part of the
stem (17b) itself.

A propulsion unit for vessels, according to claim 1,
characterised in that the bracket (6) includes an
end lid (6a) to access the feeding head (23) which
is coupled around the axial shaft (21).

A propulsion unit for vessels, according to claim 1,
characterized in that:

- itincludes a real-time control device of the po-
sitioning of the yoke (11) and of the pitch of the
propeller blades; wherein said control device
comprises a position sensor (26) composed of
a rod adjusted within an axial bore (32) located
along the static head (17) and the axial shaft
(21);

- the position sensor (26) is fixed at a widened
rear end section (26a) to the feeding head (23)
by means of an end body (27); in such a way
that said position sensor (26) is not movable,
and always remains in a static position;

- a front end section of the position sensor (26)
opposite its rear end section (26a), said front
end section being housed inside a blind bore
(29) located in a closing lid (28) fixed to the yoke
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(11); wherein said closing lid (28) constitutes the
front wall closing the front end of the cylindrical
hole of the yoke (11) where the plunger (17a) of
the static head (17) is housed.

A propulsion unit for vessels, according to claim 7,
characterised in that the closing lid (28) includes
an extension (28a) adjusted and guided within a blind
orifice (31) of the static head (17); where the axial
bore (32) ends in said blind orifice (31).

A propulsion unit for vessels, according to claim 7,
characterised in that the annular element fixing the
stem (17b) of the static head (17) to the stern clamp
(5) is an annular junction (20) which is coupled to
said stem (17b).

A propulsion unit for vessels, according to claim 1,
characterized in that:

- the intermediate devices that relate the yoke
(11) with the rotation discs (3) comprise cylin-
drical bodies (12) coupled to blind bores (13) of
the yoke (11) contained in a plane perpendicular
to the axial displacement of the yoke (11), such
plane being also perpendicular to the plane of
the rotation discs (3);

- protruding ends of the cylindrical bodies (12)
are adjusted within orifices of dices (14) which
are fitted in radial channels (15) provided in in-
ternal sides of the rotation discs (3), opposite
the external sides of the rotation discs (3), onto
which the propeller blades (4) are fixed.

A propulsion unit for vessels, according to claim 1,
characterized in that a bow clamp (8) is fixed in
correspondence with the front mouth of the hub (1),
through which the propulsion unit assembly is cou-
pled to a tapered portion (9a) of a transmission shaft
(9); wherein the axial fixing of the propulsion unit
comprises a nut (10) coupled to an end section (9b)
of the transmission shaft (9) and wherein the rotating
immobilisation of said propulsion unit comprises a
key (3).

A propulsion unit for vessels, according to claim 1,
characterised in that the bracket (6) is coupled
around part of the stern clamp (5) by means of a
displacement bushing (7).
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