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Description

FIELD OF THE INVENTION

[0001] This invention relates to drives for propulsion of
marine vessels. In particular, the invention relates to
stern drives.

BACKGROUND TO THE INVENTION

[0002] Conventional in-board marine propulsion sys-
tems tend to occupy excessive space inside the vessels
- typically encroaching on the decks, cockpit, load bay or
other useful spaces. The geometry with which different
engines can be installed in different vessels to provide
optimum use of space varies, but in order to accommo-
date different engine orientations, different drives are re-
quired and the need to provide different drives for match-
ing different engines with different vessels results in ad-
ditional costs.
[0003] The present invention seeks to provide a marine
propulsion system that is compact and that can accom-
modate engines in various space saving configurations.
[0004] While there is a need to keep marine propulsion
systems compact, it is advantageous for the vessel’s
handling and for control over trim adjustments if the mo-
ment arm for trim adjustments is relatively long and the
present invention seeks to provide a compact marine
drive with an increased trimming moment.
[0005] Most marine propulsion systems extending
from the stern of a vessel includes a drive shaft extending
downwards and transmitting motive power to a horizontal
propeller shaft. The orientation of the drive shaft is typi-
cally vertical and the transmission between the drive
shaft and propeller shaft typically includes a reversing
clutch, comprising counter-rotating bevel gears that are
engaged with the drive shaft and that can engage, in turn,
with the propeller shaft. This gear set (or alternative ar-
rangement) needs to be housed in a housing of a lower
unit of the drive and the housing typically includes a hor-
izontally orientated widened part extending around the
propeller shaft, commonly referred to as a "bullet".
[0006] The bullet and the vertical part of the casing
extending above it, need to be wide enough to house the
drive shaft and components for transmitting power to the
propeller shaft, as well as the bearings for these compo-
nents and cooling and lubrication arrangements and the
casing needs to be strong enough to bear the loads im-
posed by these internal components. The net result is
that the lower units tent to be bulky, causing drag.
[0007] US 3362246 discloses a marine propulsion sys-
tem comprising an input shaft connectable to a source
of motive power, a transverse shaft that has a transverse
orientation relative to the input shaft and that is connected
to receive motive power from the input shaft through a
pivot gear set of bevel gears, a drive shaft that extends
perpendicular to the transverse shaft, a clutch assembly
configured to transfer motive power selectively from the

transverse shaft to the drive shaft, a propeller shaft con-
nected to receive motive power from the drive shaft, a
gearbox housing supporting the input shaft and trans-
verse shaft for rotation about their respective axes, a pivot
casing supporting the drive shaft for rotation about its
axis, said pivot casing being configured to pivot relative
to the gearbox housing about the axis of the transverse
shaft, and a lower unit housing supporting the propeller
shaft for rotation about the axis of propeller shaft, said
lower unit housing being configured to pivot relative to
the pivot casing about the drive axis of the drive shaft.
[0008] US 3583357 discloses a marine propulsion sys-
tem drivingly connecting a propeller shaft to an engine
input shaft through a sub shaft, a transverse shaft and a
drive shaft that extends perpendicular to the transverse
shaft. In order to reverse the rotation direction of the pro-
peller, a clutch assembly is placed on the transverse shaft
in such a way that motive power is selectively transferred
from the transverse shaft to the drive shaft. The trans-
verse shaft always rotates together with the input shaft
and the stub through gears. The clutch assembly in-
cludes a pair of bevel gears, one of which is a forward
gear and the other is a reverse gear. Each gear is sup-
ported for rotation about the transverse shaft. A clutch
element can slide on the transverse shaft and is config-
ured to connect either the forward gear or the reverse
gear to the transverse shaft. In order to receive motive
power from the transverse shaft, a bevel gear is fixed on
the end of the drive shaft and meshes on opposing sides
with the forward gear and the reverse gear.
[0009] The present invention seeks to provide a marine
propulsion system with a compact transmission between
its drive shaft and propeller shaft and consequently a
more compact and hydrodynamic lower unit of the drive.

SUMMARY OF THE INVENTION

[0010] According to the present invention, there is pro-
vided a marine propulsion system comprising:

an input shaft that is connectable to a source of mo-
tive power;
a transverse shaft that has a transverse orientation
relative to the input shaft and that is connected to
receive motive power from the input shaft;
a pivot gear set of bevel gears for transferring motive
power from the input shaft to the transverse shaft;
a drive shaft that extends perpendicular to the trans-
verse shaft;
a clutch assembly configured to transfer motive pow-
er selectively from the transverse shaft to the drive
shaft;
a propeller shaft connected to receive motive power
from the drive shaft;
a gearbox housing supporting the input shaft and
transverse shaft for rotation about their respective
axes;
a pivot casing supporting the drive shaft for rotation
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about its axis, said pivot casing being configured to
pivot relative to the gearbox housing, about the axis
of the transverse shaft; and
a lower unit housing supporting the propeller shaft
for rotation about the axis of propeller shaft, said low-
er unit housing being configured to pivot relative to
the pivot casing, about the drive axis of the drive
shaft;

wherein the clutch assembly includes:

a pair of bevel gears, comprising a forward gear and
a reverse gear, each supported for rotation about
the transverse shaft;
a clutch element, configured to connect the forward
gear or the reverse gear to the transverse shaft, to
receive motive power from the transverse shaft; and
a bevel gear disposed on the drive shaft and meshed
on opposing sides with the forward gear and the re-
verse gear;

wherein said marine propulsion system includes an in-
termediate shaft, extending generally parallel to the input
shaft and connected to receive motive power from the
input shaft via a gear set, said intermediate shaft being
connected to the transverse shaft via the pivot gear set.
The intermediate shaft axis extends at a higher elevation
than the input shaft axis.
[0011] The gearbox housing may be orientated with
the input shaft axis extending at any desired angular ori-
entation within a range.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] For a better understanding of the present inven-
tion, and to show how the same may be carried into effect,
the invention will now be described by way of non-limiting
example, with reference to the accompanying drawings
in which:

Figure 1 is and exploded side view of a marine pro-
pulsion system according to the present invention;
Figure 2 is an aft, starboard, three-dimensional view
of part of the drive train of the propulsion system of
Figure 1;
Figure 3 is an three-dimensional view of part of the
propulsion system of Figure 1, showing the drive
train components of Figure 2;
Figure 4 is an aft, port, three dimensional view of
part of the propulsion system of Figure 1, although
the propulsion system shown in Figure 4 differs
slightly from that shown in Figure 1, but not in ways
material to the present invention;
Figure 5 is a fore, port, three-dimensional view of a
lower part of the drive train of the propulsion system
of Figure 1;
Figure 6 is a part-sectional side elevation of a lower
unit of the propulsion system of Figure 4, showing

the lower part of the drive train of Figure 5; and
Figure 7 is a part sectional front view of the lower
unit of the propulsion system of Figure 6.

DETAILED DESCRIPTION OF THE DRAWINGS

[0013] Referring to the drawings, a marine propulsion
system according to the present invention is generally
indicated by reference numeral 10 and is referred to by
a more common name, as a "stern drive".
[0014] The stern drive 10 is installed on a transom 12
of a vessel hull 14 and the transom is angled - e.g. at 45
degrees. The stern drive 10 includes an engine module
16, to serve as a source of motive power for the vessel
and the engine module is mounted to the transom 12 by
a main power train mount 17. In the illustrated embodi-
ment, the engine module 16 is oriented with the crank
shaft of the engine extending at an angle of 45 degrees,
but this need not always be the case, as will be described
below.
[0015] On the outside (aft) of the transom 12, the stern
drive 10 includes a mid section gearbox 18 that is fixedly
attached to the transom and has an input shaft 20 ex-
tending through an aperture in the transom to receive
motive power from the engine module 16. The mid sec-
tion gearbox 18 is connected to a pivot casing 22, which
can pivot relative to the gearbox to trim/tilt the lower part
of the stern drive 10 in directions marked "A" in Figure 2
and the trim/tilt is actuated by a hydraulic cylinder 24. An
upper part 26 of a drive shaft protrudes from the bottom
of the pivot casing 22.
[0016] The stern drive 10 includes a lower unit housing
28 that is attached to the lower end of the pivot casing
22 and a lower part 30 of the drive shaft protrudes from
the lower unit, to be connected for receiving motive power
from the upper part 26. A propeller shaft 32 protrudes aft
from the lower unit 28 and can carry a propeller for pro-
pulsion of the vessel. The lower unit 28 can pivot relative
to the pivot casing 22 in steering directions marked "B"
in Figure 5, about a steering axis that is coaxial with the
drive shaft 26,30 and the pivotal movement is actuated
by a steering system 34.
[0017] A drive train of the stern drive 10 includes an
intermediate shaft 36 that extends parallel to the input
shaft 20 on the port side of the input shaft and with its
axis at a higher elevation than that of the input shaft. The
intermediate shaft 36 receives motive power from the
input shaft 20 via a drop gear set 38 of spur gears or
helical gears. The drop gear set 38 can easily be replaced
with a different gear set with a different gear ratio, e.g. if
a petrol engine module 16 is to be replaced with a (lower
revving) diesel engine. The drive train further includes a
transverse shaft 40 that extends horizontally - aft of the
input shaft 20 and intermediate shaft 36 and with its axis
above the axis of the input shaft. The transverse shaft
40 receives motive power from the intermediate shaft 36
via a pivot gear set 42 of bevel gears. The input shaft 20,
drop gear set 38, intermediate shaft 36, pivot gear set 42
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and transverse shaft 40 are all supported in the casing
of the mid section gearbox 18 and while each of the com-
ponents is configured to rotate about its own axis, none
of these components are configured to move relative to
the pivot casing or any other parts that are fixedly at-
tached to the vessel hull 14.
[0018] The feature of the stern drive 10, of the axes of
the intermediate shaft 36 and the transverse shaft 40
extending higher than the axis of the input shaft 20,
means that the drive shaft 26,30, pivot casing 22 and
lower unit 28 (i.e. the whole part of the stern drive 10 that
pivots in trim/tilt directions A) extends over a longer dis-
tance to the propeller, than if these parts extended from
the height of the input shaft and this increases the mo-
ment arm between the propeller and the vessel hull 14,
which improves trim control and handling of the vessel.
Despite this improvement, the stern drive 10 is extremely
compact.
[0019] In an illustrative example of a stern drive not
falling under the scope of the present invention, the in-
termediate shaft and drop gear set may be omitted and
the input shaft may be connected directly to the trans-
verse shaft by a pivot gear set. However, the geometry
of the illustrated embodiment is preferred over such an
example because in the illustrated embodiment, the input
shaft 20 and drive shaft 26,30 are aligned on a central
vertical plane of the stern drive 10 and the sizes (and
thus circumferential velocities) of the components are
relatively small - which would not be the case if the inter-
mediate shaft and drop gear set were omitted.
[0020] The pivot casing 22 supports the upper part 26
of the drive shaft, as well as a clutch assembly 44 that is
configured to transfer motive power from the transverse
shaft to the drive shaft. The clutch assembly 44 includes
a pair of bevel gears that are supported to rotate about
the transverse shaft 40 and the pair of bevel gears in-
cludes a forward gear 46 and a reverse gear 48. A clutch
element 50 is also supported on the transverse shaft 40,
between the pair of bevel gears 46,48 and is configured
to slide selectively, axially along the transverse shaft, to
connect the forward gear or the reverse gear to the trans-
verse shaft, to receive motive power from the transverse
shaft. The forward gear 46 and the reverse gear 48 are
meshed on opposing sides with a driven bevel gear 52
on an upper end of the drive shaft 26, so that the drive
shaft receives motive power from the clutch assembly 44
either via the forward gear or reverse gear, depending
on which one is engaged by the clutch element.
[0021] The pivotal movement of the pivot casing 22
relative to the mid section gearbox 18 takes place about
the axis of the transverse shaft 40 in directions A. During
this pivotal movement (which trims or tilts the pivot casing
22 and lower unit 28 relative to the vessel) the pair of
bevel gears 46,48 and the clutch element 50 remain in
position, the drive shaft 26 and driven bevel 52 pivot with
the pivot casing 22, the bevel gears 46,38,52 remain
meshed and all of these components can continue to
transfer motive power.

[0022] Inside the lower unit 28, the lower part 30 of the
drive shaft receives motive power via a splined, coaxial
connection from the upper part 26 of the drive shaft and
the lower part of the drive shaft is supported for rotation
about its axis, inside the lower unit 28. The drive shaft
30 is connected to transfer motive power to the horizontal
propeller shaft 32 via a lower unit gear set 54.
[0023] Drive shaft 26,30 has an angled or inclined ori-
entation and as mentioned above, the lower unit 28 is
configured to pivot relative to the pivot casing 22 in di-
rections B and thus relative to the rest of the stern drive
10 and to the vessel, about the axis of the drive shaft.
This pivotal movement changes the orientation of the pro-
peller shaft 32 to port and starboard and thus steers the
vessel, without disrupting the position, operation or me-
chanical connection between the drive shaft 30, lower
unit gear set 54 or propeller shaft.
[0024] An example of a steering system 34 is shown
in some detail in Figure 4 and it includes a master-and-
slave hydraulic piston arrangement, with the ends of the
piston rods 56 connected to the pivot casing 22 and the
pistons connected to a reciprocal body 58 that can travel
in port-starboard directions and that is connected to the
lower unit 28 via a hinge mechanism 60.
[0025] As mentioned above, the engine module 16 and
the transom 12 have angled orientations in the illustrated
embodiment, but the stern drive 10 can also be used on
vessels with transoms at different orientations (e.g. near
upright transoms) and/or for different engine orientations
(e.g. in a "run-flat" configuration with the engine’s crank-
shaft in a horizontal orientation). This can be achieved
by simply fitting the mid section gearbox 18 to the vessel
with the input shaft 20 aligned with a suitable power take-
off of the engine module, and adjusting the orientation of
the pivot casing 22 and lower unit 28 by operating the
trim/tilt cylinder 24. If required, the length and/or stroke
of the trim/tilt cylinder 24 can be adjusted to optimise the
trim/tilt action of the stern drive for a particular orientation
of the drive, but generally, the drive 10 can be used for
various vessel and engine configurations, without signif-
icant modification.
[0026] The lower unit 28 is relatively wide at its upper
end - where it has a cylindrical shape, matched to the
cylindrical lower end of the pivot casing 22. However, at
a height that typically coincides with the water line during
use, the lower unit 28 forms a horizontal spray plate 62
and the profile (viewed from the bow or stern) of the lower
unit is significantly narrower below the spray plate. A part
of the lower unit 28 that extends generally coaxially
around the propeller shaft 32 is widened and has a
streamlined appearance, to form a formation known in
the trade as a "bullet" 64, which houses the gear set 54
in part, as well as the bearings for the propeller shaft 32
and an exhaust passage. Between the spray plate 62
and the bullet 64, the lower unit forms a shank 66 that is
narrower than the bullet 64 and which houses the lower
part 30 of the drive shaft, an Archimedean lubrication
screw 68, a lower bearing for the drive shaft and part of
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the gear set 54. The lower unit 28 also has a thin hori-
zontal cavitation plate 70 protruding from the shank 66
below the spray plate 62 and a skeg 72 extending below
the bullet 64.
[0027] The diameter of bullet 64 is typically about the
same as the hub diameter of propeller fitted on the pro-
peller shaft 32 and accordingly, the cylindrical part of the
bullet has little impact on drag. Likewise the thin profiles
of the cavitation plate 70 and skeg 72 keep their impacts
on drag to a minimum. However, the profile of the shank
66 and in particular a lower end of the shank, where it
widens to join up to the bullet 64, is directly before the
swept area of the propeller and has a significant impact
on drag.
[0028] The lower unit gear set 54 includes a face gear
74, preferably a bevel face gear connected to the fore
end of the propeller shaft 32 and a matching pinion 76
at the lower end of the drive shaft 30. The use of the face
gear 74 instead of a conventional bevel gear, reduces
the height of the pinion 76 in relation to the propeller shaft
32 and the bullet 64, so that the pinion is entirely, or al-
most entirely housed within the bullet, without protruding
significantly into the lower end of the shank 66.

Claims

1. A marine propulsion system (10) comprising:

an input shaft (20) that is connectable to a source
of motive power (16);
a transverse shaft (40) that has a transverse ori-
entation relative to the input shaft (20) and that
is connected to receive motive power from the
input shaft (20);
a pivot gear set of bevel gears (42) for transfer-
ring motive power from the input (20) shaft to
the transverse shaft (40);
a drive shaft (26,30) that extends perpendicular
to the transverse shaft (40);
a clutch assembly (44) configured to transfer
motive power selectively from the transverse
shaft (40) to the drive shaft (26,30);
a propeller shaft (32) connected to receive mo-
tive power from the drive shaft (26,30);
a gearbox housing (18) supporting the input
shaft (20) and transverse shaft (40) for rotation
about their respective axes;
a pivot casing (22) supporting the drive shaft
(26,30) for rotation about its axis, said pivot cas-
ing (22) being configured to pivot relative to the
gearbox housing (18), about the axis of the
transverse shaft (40); and
a lower unit housing (28) supporting the propel-
ler shaft (32) for rotation about the axis of pro-
peller shaft, said lower unit housing (28) being
configured to pivot relative to the pivot casing
(22), about the drive axis of the drive shaft

(26,30);
wherein the clutch assembly (44) includes:

a pair of bevel gears, comprising a forward
gear (46) and a reverse gear (48), each sup-
ported for rotation about the transverse
shaft (40);
a clutch element (50), configured to connect
the forward gear (46) or the reverse gear
(48) to the transverse shaft (40), to receive
motive power from the transverse shaft
(40); and
a bevel gear (52) disposed on the drive shaft
(26,30) and meshed on opposing sides with
the forward gear (46) and the reverse gear
(48)

characterised in that
said marine propulsion system (10) includes an
intermediate shaft (36), extending generally par-
allel to the input shaft (20) and connected to re-
ceive motive power from the input shaft (20) via
a gear set (38), said intermediate shaft (36) be-
ing connected to the transverse shaft (40) via
the pivot gear set (42);
wherein the intermediate shaft (36) axis extends
at a higher elevation than the input shaft (20)
axis.

2. A marine propulsion system (10) as claimed in claim
1, characterised in that during installation the gear-
box housing (18) can be orientated with the input
shaft (20) axis extending at any desired angular ori-
entation within a range.

Patentansprüche

1. Wasserfahrzeugantriebssystem (10), umfassend:

eine Eingangswelle (20), die mit einer Antriebs-
quelle (16) verbindbar ist;
eine Querwelle (40), die bezogen auf die Ein-
gangswelle (20) quer ausgerichtet ist und die so
verbunden ist, dass sie von der Eingangswelle
(20) Antriebskraft aufnimmt;
einen Schwenkradsatz aus Kegelrädern (42)
zum Übertragen von Antriebskraft von der Ein-
gangswelle (20) auf die Querwelle (40);
eine Antriebswelle (26, 30), die sich senkrecht
zur Querwelle (40) erstreckt;
eine Kupplungsbaugruppe (44), die so ausge-
staltet ist, dass sie Antriebskraft gezielt von der
Querwelle (40) auf die Antriebswelle (26, 30)
überträgt;
eine Propellerwelle (32), die so verbunden ist,
dass sie Antriebskraft von der Antriebswelle (26,
30) aufnimmt;
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ein Getriebegehäuse (18), das die Eingangs-
welle (20) und Querwelle (40) zwecks Drehung
um ihre jeweiligen Achsen stützt;
ein schwenkbares Gehäuse (22), das die An-
triebswelle (26, 30) zwecks Drehung um ihre
Achse stützt, wobei das schwenkbare Gehäuse
(22) so ausgestaltet ist, dass es bezogen auf
das Getriebegehäuse (18) um die Achse der
Querwelle (40) schwenkt; und
ein Gehäuse für die untere Einheit (28), das die
Propellerwelle (32) zwecks Drehung um die
Achse der Propellerwelle stützt, wobei das Ge-
häuse für die untere Einheit (28) so ausgestaltet
ist, dass es bezogen auf das schwenkbare Ge-
häuse (22) um die Antriebsachse der Antriebs-
welle (26, 30) schwenkt;

wobei die Kupplungsbaugruppe (44) umfasst:

ein Paar von Kegelrädern, das ein Rad für den
Vorwärtsgang (46) und ein Rad für den Rück-
wärtsgang (48) umfasst, die jeweils zwecks Dre-
hung um die Querwelle (40) gestützt sind;
ein Kupplungselement (50), das so ausgestaltet
ist, dass es das Rad für den Vorwärtsgang (46)
oder das Rad für den Rückwärtsgang (48) mit
der Querwelle (40) verbindet, sodass es An-
triebskraft von der Querwelle (40) aufnimmt; und
ein Kegelrad (52), das an der Antriebswelle (26,
30) angeordnet und auf gegenüberliegenden
Seiten in das Rad für den Vorwärtsgang (46)
und das Rad für den Rückwärtsgang (48) ein-
greift,
dadurch gekennzeichnet, dass
das Wasserfahrzeugantriebssystem (10) eine
Zwischenwelle (36) umfasst, die sich im Allge-
meinen parallel zur Eingangswelle (20) erstreckt
und so verbunden ist, dass sie über einen Zahn-
radsatz (38) Antriebskraft von der Eingangswel-
le (20) aufnimmt, wobei die Zwischenwelle (36)
mit der Querwelle (40) über den Schwenkrad-
satz (42) verbunden ist;
wobei sich die Achse der Zwischenwelle (36) in
einer höheren Ebene erstreckt als die Achse der
Eingangswelle (20).

2. Wasserfahrzeugantriebssystem (10) nach An-
spruch 1, dadurch gekennzeichnet, dass während
der Montage das Getriebegehäuse (18) so ausge-
richtet werden kann, dass sich die Achse der Ein-
gangswelle (20) innerhalb eines Bereichs in jeder
beliebigen Winkelausrichtung erstreckt.

Revendications

1. Système de propulsion marin (10) comprenant :

un arbre d’entrée (20) qui peut être raccordé à
une source de puissance motrice (16) ;
un arbre transversal (40) qui a une orientation
transversale par rapport à l’arbre d’entrée (20)
et qui est raccordé pour recevoir une puissance
motrice depuis l’arbre d’entrée (20) ;
un train d’engrenages de pivot de pignons co-
niques (42) destiné à transférer une puissance
motrice de l’arbre d’entrée (20) à l’arbre trans-
versal (40) ;
un arbre d’entraînement (26, 30) qui s’étend per-
pendiculairement à l’arbre transversal (40) ;
un ensemble d’embrayage (44) configuré pour
transférer une puissance motrice sélectivement
de l’arbre transversal (40) à l’arbre d’entraîne-
ment (26, 30) ;
un arbre de propulseur (32) raccordé pour rece-
voir une puissance motrice depuis l’arbre d’en-
traînement (26, 30) ;
un boîtier d’engrenage (18) supportant l’arbre
d’entrée (20) et l’arbre transversal (40) pour une
rotation autour de leurs axes respectifs ;
un carter de pivot (22) supportant l’arbre d’en-
traînement (26, 30) pour une rotation autour de
son axe, ledit carter de pivot (22) étant configuré
pour pivoter par rapport au boîtier d’engrenage
(18), autour de l’axe de l’arbre transversal (40) ;
et
un boîtier d’unité inférieure (28) supportant l’ar-
bre de propulseur (32) pour une rotation autour
de l’axe de l’arbre de propulseur, ledit boîtier
d’unité inférieure (28) étant configuré pour pivo-
ter par rapport au carter de pivot (22), autour de
l’axe d’entraînement de l’arbre d’entraînement
(26, 30) ;

dans lequel l’ensemble d’embrayage (44)
comporte :

une paire de pignons coniques, comprenant un
pignon de marche avant (46) et un pignon de
marche arrière (48), chacun supporté pour une
rotation autour de l’arbre transversal (40) ;
un élément d’embrayage (50), configuré pour
raccorder le pignon de marche avant (46) ou le
pignon de marche arrière (48) à l’arbre transver-
sal (40), afin de recevoir une puissance motrice
depuis l’arbre transversal (40) ; et
un pignon conique (52) disposé sur l’arbre d’en-
traînement (26, 30) et engrené sur des côtés
opposés avec le pignon de marche avant (46)
et le pignon de marche arrière (48)
caractérisé en ce que
ledit système de propulsion marin (10) comporte
un arbre intermédiaire (36), s’étendant généra-
lement parallèlement à l’arbre d’entrée (20) et
raccordé pour recevoir une puissance motrice
depuis l’arbre d’entrée (20) via un train d’engre-
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nages (38), ledit arbre intermédiaire (36) étant
raccordé à l’arbre transversal (40) via le train
d’engrenages de pivot (42) ;
dans lequel l’axe d’arbre intermédiaire (36)
s’étend à une élévation supérieure à l’axe d’ar-
bre d’entrée (20).

2. Système de propulsion marin (10) selon la revendi-
cation 1, caractérisé en ce que pendant l’installa-
tion, le boîtier d’engrenage (18) peut être orienté
avec l’axe d’arbre d’entrée (20) en extension selon
une orientation angulaire souhaitée quelconque au
sein d’une plage.
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