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(54) Propulsion unit for motor boats

(57) A propulsion unit for motor boats is disclosed,
wherein a drive member (10,110) is assembled within
the hull bottom, in proximity of the transom (20) and drives

at least one propeller (30) having a large-diameter hub
(31) and being placed outside the hull in proximity of the
transom (20).
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Description

[0001] The present invention generally relates to motor
boats, and particularly, a propulsion unit for these boats.
[0002] In all transmissions for nautical use, except
those of stern outdrive type, the propeller axis is inclined
by a certain angle α relative to the water line WL of the
boat. This condition is schematically represented in Fig.
8, which illustrates a propulsion system with a submerged
propeller according to the prior art.
[0003] It can be seen that the thrust generated by the
propeller is directed as the axis thereof, and thus - since
the axis is inclined, a part of the thrust destined to pro-
pulsion is lost because a component is present, which is
normal to the forward direction of the boat.
[0004] The case of surface propeller transmissions,
particularly when applied to fast planing hulls, is however
the most significant as the design operating condition
provides that the small sized propeller hub is kept out of
water in order to decrease the frictional resistance, and
thus only the lower blades of the propeller are sub-
merged. Some examples of prior art fast hulls with sur-
face propeller transmissions are represented in Fig. 9A
and 9B. In this case, the inclination angle a can be less
sharp as compared with the submerged propeller trans-
mission, but this is still considerable relative to the thrust
fraction normal to the forward direction of the boat.
[0005] The ideal condition, i.e. a propeller having a hor-
izontal (or almost horizontal) axis is difficult to obtain be-
cause it is in contrast with the actual feasibility of installing
the engine and reversing gearbox onboard the hull. For
example, there may be interference problems between
a reversing gearbox or an engine oil pan and the hull
bottom.
[0006] To partially solve these installation problems,
in order to obtain a particularly small angle a, the engine
and reversing gearbox must be advanced using cardan
joints (also segmented) or homokinetic joints. This solu-
tion, however, entails a bad use of the space onboard
the hull (larger engine room), and especially the advance
of the barycenter of the boat with consequent slowing
down.
[0007] In addition to these drawbacks, a common basic
problem with all marine transmissions, including those
of the stern outdrive type is the corrosion of the sub-
merged parts. Using the top-quality materials made avail-
able from the technological development and properly
grounding all the metallic components may not be suffi-
cient to obtain full protection from corrosion. It is thus
desirable that the number of submerged components is
reduced as much as possible.
[0008] In view of the above, the object of the present
invention is to provide a propulsion unit for motor boats
which allows considerably reducing, or even setting to
zero, the inclination of the propeller axis relative to the
waterline of the boat.
[0009] Another object of the present invention is to pro-
vide a propulsion unit for motor boats allowing the parts

exposed to the corrosive action of water to be limited.
[0010] A further object of the present invention is to
provide a propulsion unit that can be easily installed on
any type of motor boat, independently of the configuration
of the transmission (either V-Drive or in-line), either with
submerged propeller or surface propeller.
[0011] These objects are achieved by the present in-
vention due to a propulsion unit for boats according to
claim 1. Further peculiar features of the present invention
are set forth in the dependent claims.
[0012] A propulsion unit according to the present in-
vention, which is provided with a drive member allowing
to lower the drive shaft to be as close as possible to the
hull bottom, allows obtaining an inclination of the propel-
ler axis which is either very close to 0°, or however forms
a very small angle, normally less than 4°, relative to the
water line of the boat.
[0013] The drive member is preferably mounted inside
the hull close to the transom, whereas at least one pro-
peller mounted close to the transom of the hull is provided
on the outside, the hub of which has a radius substantially
equal to the distance between the axis of the output shaft
and the outer wall of the hull bottom.
[0014] The propulsion unit according to the present in-
vention is further suitable for different embodiments, such
as that in which the reversing gearbox is integrated within
the drive member.
[0015] Furthermore, a propulsion unit according to the
invention may advantageously comprise means for
changing, in a controlled manner, the inclination of the
output shaft axis relative to the waterline of the boat.
[0016] The invention further relates to a boat being pro-
vided with a propulsion unit of the type cited above. For
example, the boat can be either provided with a G-Drive
transmission, with the reversing gearbox being directly
mounted on the drive member, or a V-Drive transmission
(with the engine and reversing gearbox being placed
above the propeller axis) or Ring-Drive transmission
(similar to V-Drive but with closed loop, with the engine
being supported by the transmission).
[0017] According to the present invention, horizontal
axes (or small inclination angles) can be obtained for the
propeller, and the problems of installing power units on-
board a hull (mainly with deep V planing bottoms) can
also be reduced.
[0018] The submerged metallic parts are further re-
duced by adopting a propeller having a hub of a greater
size than a conventional one, and a drive member mount-
ed in proximity of the transom, because the long drive
shaft projecting down into the water as well as the support
thereof can be avoided.
[0019] Further characteristics and advantages of the
present invention will appear more clearly from the de-
scription below, which is to be considered as being illus-
trative and non-limiting, with reference to the annexed
schematic drawings, in which:

- Figs. 1A and 1B are longitudinal sectional views of
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possible embodiments of a propulsion unit according
to the present invention, which is installed in prox-
imity of the transom of a boat;

- Fig. 2 is a schematic elevation view of the stern por-
tion of a boat being provided with a pair of propulsion
units according to the present invention;

- Fig. 3 is a longitudinal section view of another pos-
sible embodiment of a propulsion unit according to
the present invention;

- Fig. 3A is a cross-section view illustrating the ar-
rangement of the gears in the propulsion unit repre-
sented in Fig. 3;

- Fig. 4 is an enlarged view of a detail from Fig. 3;
- Fig. 5 is a longitudinal section view of possible ar-

rangement of the propulsion unit according to the
present invention;

- Fig. 6 is a longitudinal section view of a further pos-
sible embodiment of a propulsion unit according to
the present invention;

- Figs. 7A-7C illustrate possible applications of a pro-
pulsion unit according to the present invention to a
V-Drive and Ring-Drive transmission, respectively;
and

- Figs. 8, 9A and 9B illustrate several embodiments
of the propulsion units according to the prior art.

[0020] In Fig. 1 is illustrated a drive member 10 without
gears and mounted close to the transom 20 of a boat.
To the drive member 10 there is output-connected a pro-
peller 30 having a hub 31 of a greater size than those
generally used in known propellers. Particularly, the hub
31 has a radius R substantially equal to the distance H
between the axis A, which is common to the propeller 30
and the output shaft from drive member 10, and the hull
bottom.
[0021] In Fig. 1B is schematically represented a pos-
sible embodiment of a drive member 110 of the type hav-
ing gears. One or two power takeoffs can be provided on
the side facing the reversing gearbox, the one upper 111
and the other lower 112, which are connected to each
other by a pair of respective gears 113 and 114.
[0022] The lower power takeoff 112 is co-axial with the
output axis A, and together with the upper power takeoff,
advantageously allows connecting the member 110 with
any existing reversing gearbox, without requiring dedi-
cated reversing gearboxes or however means for adapt-
ing the connection. This does not exclude, however, the
possibility that (homokinetic or cardan) joints are used to
connect the reversing gearbox to the member 110 when
this is required in order to take advantage of the zero or
reduced inclination of axis A.
[0023] Accordingly, one of the peculiar features of the
drive member 10 is that it has a very low axis A exiting
from the stern, and consequently, the angle formed be-
tween this axis and the waterline WL is about 0°, or how-
ever not greater than 4°.
[0024] As represented by way of example in the view
from Fig. 2, the hub 31 of each propeller 30 thus comes

to be always out of the dynamic waterline WL, preferably
working as a surface propeller, where only the lower
blades 32, with planing hull, come in contact with water.
[0025] A propeller 30 having a hub with a greater di-
ameter than a traditional one allows using the propeller
axis having an inclination which is either zero or not great-
er than about 4° in an optimum manner. This further al-
lows reducing the projection of the propulsion unit relative
to the transom 20, and simultaneously reducing the
number of metallic parts being in direct contact with water
and reducing the drag.
[0026] In other words, the diameter of the hub 31 of a
propeller being mounted very close to the transom 20 is
such to lap by its lower part, in height, the hull bottom 21,
such as to have, practically, a propeller 30 in which only
the lower blades 32 project to the water relative to the
hull bottom 21.
[0027] The propulsion unit described above can be as
well applied to single-engine or double-engine equip-
ment. In the latter case, or however with an even number
of motors, the equipment is particularly advantageous,
as the contrarotating propellers altogether cancel the
torque generated by each engine or propeller. The single-
propeller solution, also in the version of Fig. 1B with two
power takeoffs 111 and 112 stands out for its compact-
ness.
[0028] In Figs. 3 and 3A, an embodiment of the inven-
tion is represented as being applied to a type of trans-
mission with two co-axial and contrarotating propellers
30 and 35. This solution is more advantageous than the
single-propeller version discussed above, because the
torques generated by the propellers - equal and opposite
- are "automatically" cancelled and this is ideal for single-
engine applications and optimum for equipment with any
number of motors (two, three, four, etc.), also offering a
greater acceleration and retrieving the energy dissipated
in the rotary motion imparted to the water by the first
propeller.
[0029] The gear drive member 210 of the double-pro-
peller version is different from those already described
above, since it has a hollow shaft 215 that houses a co-
axial shaft 213 therein. The two co-axial shafts 213 and
215 transmit a contrarotating movement to respective
propellers 30 and 35.
[0030] Counter-rotation is ensured by a set of gears
21 1 a, 211b and 211c as schematically represented in
Fig. 3A. It can be noted that the operation of the contra-
rotating propulsion unit is ensured independently of the
power takeoff selected for use, i.e. the upper power take-
off 218 connected to the gear 221 a, or the lower power
takeoff 216 connected to the gear 211c.
[0031] The provision of a gear drive member with a
drive shaft for each propeller also allows, when desired,
selecting a different gear ratio for each propeller, by
changing the size and number of teeth of the gears. Un-
like other double-propeller systems, such as "duo-prop"
stern outdrives, the contrarotating propellers of a propul-
sion unit according to the present invention can make a
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different number of revolutions.
[0032] In the view from Fig. 3, a duct 51 can be seen
which is provided for the engine exhaust gas. The engine
exhaust gas can be caused to pass through the hub of
the propellers 30 and 35. To the purpose, the bottom of
the hub is preferably provided with holes.
[0033] A duct 52 to vent the propellers 30 and 35, i.e.
to suck the air from above the water surface in the vicinity
of the propellers may be also provided.
[0034] The two contrarotating co-axial shafts 213 and
215 can be differently supported. A possible solution,
which is particularly interesting, is that wherein both
shafts are supported by means of rubber bushes 212 and
214 that are dynamically lubricated with sea water. To
obtain this result, the propulsion unit provides a dynamic
intake 250 that forces the water to enter the open lubri-
cation "circuit". A face seal is provided upstream, i.e. to-
wards the transom 20, for each shaft. This solution is
more advantageous relative to the traditional use of cag-
es and oil bath bearings because it eliminates these com-
ponents.
[0035] It is possible, however, to adopt a hybrid solu-
tion, i.e. the one of the two shafts being supported by
water-lubricated bush and the other shaft being support-
ed by oil bath bearings and cages.
[0036] The solution providing the shaft as being sup-
ported by means of a rubber bush, and forced lubrication
with a dynamic water intake can be however adopted
also for the single-propeller embodiments already de-
scribed with reference to Figs. 1 A and 1B. Alternatively,
the single-propeller drive shaft can be however support-
ed with oil-bath bearings.
[0037] A gear drive member according to the present
invention, from which the shaft (or the two co-axial shafts)
to which the propeller is fixed can be directly mounted
close to the transom 20 due to a round hole made on the
transom.
[0038] Fig. 4 illustrates an enlarged detail from Fig. 3
in which elastic sealing elements 220 are seen, such as
rubber O-rings having a big section, and through holes
230 for fixing the propulsion unit to the hull by means of
nuts and screws. The provision of rubber sealing rings
220 allows using their capacity to deformation in order
to obtain the possibility of slightly changing the inclination
of the propulsion unit by means of rotation about an axis
280.
[0039] Fig. 5 illustrates another embodiment of a pro-
pulsion unit according to the present invention. The gear
drive member 310 as represented therein particularly
comprises an envelope having a substantially spherical
fitting portion 330 for the drive shaft(s) to pass there-
through. The spherical portion 330 is housed in a corre-
spondingly sized and shaped seat, which is provided for
example by a pair of concave flanges 340 that are fixed
to the transom 20. A bellow-like elastic element 320 en-
sures the seal at the outlet hole of the propulsion unit
from the transom. Similar to the embodiment discussed
above, the inclination of the propulsion unit can be

changed by some degrees relative to the waterline WL
of the boat by causing it to rotate about an axis 380. This
embodiment can be particularly advantageous because
the whole system can be disassembled after installation,
either when needed or in order to carry out the periodical
maintenance and/or overhaul operations.
[0040] A further advantageous feature of the embodi-
ment shown in Fig. 5 is that it allows the inclination of the
propulsion unit to be significantly changed. Practically,
suitable actuators can be provided, which can be oper-
ated in a controlled manner, and are capable of imparting
a rotation about an axis 380.
[0041] An actuator that can be used for this application
can be, for example, of a hydraulic, electrical or electro-
hydraulic type, being arranged within the hull and thus
not exposed to corrosion or inadvertent damage.
[0042] The actuator (not shown) can be fixed at one
end thereof to a fixed part of the boat, such as integral
with the transom, whereas the opposite end can be fixed
to the gearbox.
[0043] In the embodiments described above, the gear
drive member is a separate element relative to the re-
versing gearbox that is normally associated with each
engine. In Fig. 6 there is represented a further embodi-
ment in which the gear drive member 410 and the re-
versing gearbox 490 are integrated in a single element
400.
[0044] The propulsion unit described herein is partic-
ularly suitable to be applied to fast hulls, both planing and
displacement ones, either mono-hull or catamaran, with
any number of engines.
[0045] Several exemplary applications of the propul-
sion unit according to the present invention to boats pro-
vided with different transmissions are illustrated in Fig.
7A-7C.
[0046] In Fig. 7A there is illustrated a V-Drive propul-
sion system with engine 50 and reversing gearbox 40
placed above the propeller(s) axis. The engine 50 and
the reversing gearbox 40 are connected to the lower pow-
er takeoff of a gear drive member 210 through a shaft 60
being provided with suitable cardan or homokinetic joints
61 at the ends thereof.
[0047] In Fig. 7B, a Ring-Drive transmission (similar to
the V-Drive but with closed loop) is illustrated in which
the engine 50 and the reversing gearbox 40 are support-
ed by the same drive member 210, with the reversing
gearbox 40 being connected to the upper power takeoff
of the drive member 210. In Fig. 7C, a Ring-Drive trans-
mission is again illustrated, in which, however, the engine
50 is connected to an element 400 which integrates both
the reversing gearbox and the gear drive member.

Claims

1. A propulsion unit for boats, comprising at least one
engine and at least one reversing gearbox that are
housed within the hull of a boat, and at least one
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propeller which is driven by said engine and placed
outside the hull of said boat, characterized by com-
prising at least one drive member that is assembled
within the bottom of said hull in proximity of the tran-
som and having at least one output shaft with at least
one propeller adjusted thereon, and said at least one
propeller being assembled in proximity of the tran-
som of said hull, the hub of said at least one propeller
having a radius substantially equal to the distance
between the axis of said at least one output shaft
and the outer wall of the bottom of said hull.

2. The propulsion unit according to claim 1, wherein
the axis of said at least one output shaft is substan-
tially parallel to the waterline of the boat.

3. The propulsion unit according to claim 1, wherein
the inclination of the axis of said at least one output
shaft relative to the waterline of the boat ranges be-
tween 0° and 4°.

4. The propulsion unit according to claim 1, wherein
said drive member is assembled close to the transom
of said hull,

5. The propulsion unit according to claim 1, wherein
said drive member comprises at least one power
takeoff that is substantially parallel to the axis of said
output shaft.

6. The propulsion unit according to claim 1, wherein
said drive member comprises at least one power
takeoff that is substantially co-axial with the axis of
said output shaft.

7. The propulsion unit according to claim 1, wherein
said drive member is a gear drive member and com-
prises at least two co-axial output shafts of which at
least one is hollow and houses the other therein, and
wherein one or more gears are provided in order to
rotate said co-axial output shafts in mutually opposite
direction.

8. The propulsion unit according to claim 7, wherein at
least one propeller is provided which is mounted at
the end of each of said co-axial output shafts, and
wherein the hub of said propellers has a radius sub-
stantially equal to the distance between the axis of
said co-axial output shafts and the outer wall of the
bottom of said hull.

9. The propulsion unit according to claim 7 or 8, wherein
a first of said propellers is mounted in proximity of
the transom and is adjusted to the end of the outer
co-axial output shaft and a second one of said pro-
pellers is assembled in proximity of said first propel-
ler and adjusted to the end of the inner co-axial output
shaft.

10. The propulsion unit according to claim 7, wherein
said gear drive member comprises different gear ra-
tios between said two output shafts.

11. The propulsion unit according to claim 7, wherein
said co-axial output shafts are supported with fric-
tion-reducing means.

12. The propulsion unit according to claim 11, wherein
said friction-reducing means include one or more
bearings.

13. The propulsion unit according to claim 11, wherein
said friction-reducing means include one or more
bushes with dynamic water-lubrication.

14. The propulsion unit according to claim 1, wherein
said drive member comprises an outer envelope that
is provided with a mounting section suitable to be
fitted in a through hole of the transom.

15. The propulsion unit according to claim 14, wherein
the substantially cylindrical mounting section of the
envelope of said drive member comprises one or
more seats to hold one or more sealing elastic mem-
bers in position between said mounting section and
said hole of the transom.

16. The propulsion unit according to claim 1, wherein
said drive member comprises an outer envelope that
is provided with a substantially spherical mounting
section suitable to be housed in a correspondingly
shaped and sized seat.

17. The propulsion unit according to claim 16, wherein
said spherical seat housing said spherical mounting
section includes one or more flanges being fixed to
the transom of the boat.

18. The propulsion unit according to claim 1, wherein
said reversing gearbox is integrated in said gear
drive member.

19. The propulsion unit according to claim 1, wherein
means are provided in order to change, in a control-
led manner, the inclination of the axis of said at least
one output shaft relative to the waterline of the boat
by an amount ranging between 0° and 4°.

20. The propulsion unit according to claim 19, wherein
said drive member comprises a control piston in or-
der to change the inclination of the propeller axis
relative to the waterline.

21. A motor boat, characterized by comprising a pro-
pulsion unit according to any of claims 1 to 20.

22. The motor boat according to claim 21, wherein said
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propulsion unit is applied to a transmission with re-
versing gearbox directly fixed to the propulsion unit.

23. The motor boat according to claim 21, wherein said
propulsion unit is applied to a V-Drive transmission
with engine and reversing gearbox being arranged
above the propeller axis.

24. The motor boat according to claim 21, wherein said
propulsion unit is applied to a Ring-Drive transmis-
sion with engine being supported by said propulsion
unit.

25. The motor boat according to claim 21, wherein the
hull is a mono-hull or catamaran, either planing or
displacement hull.

26. The motor boat according to claim 21, wherein
means are provided to suck the air in the vicinity of
said propellers above the water line to avoid the phe-
nomenon of cavitation.
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