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(54) BOAT PROPULSION DEVICE

(57) The invention aims to provide shaft/propeller
propulsion equipment in which the blades are inter-
changeable and attached to the actual propulsion shaft
without screws and without adjustment between male
and female cones. The invention is characterized in that
the independent blades (2) are attached directly to lateral
faces (6) of an end portion (3) of the propulsion shaft (4)

of the boat, by means of a male/female coupling that
includes male elements and female elements arranged
on the lateral faces (6) of the end portion (3) and also on
front faces (12) of securing heads (9) for securing the
independent blades (2). The invention also includes
means for axially retaining the independent blades (2)
with respect to the end portion (3) of the propulsion shaft
(4).
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Description

OBJECT OF THE INVENTION

[0001] The present invention, as expressed in the
heading of this specification, relates to a vessel propul-
sion device of the type used to give movement to ships
and which typically has a propeller diameter between 900
and 7,000 mm.
[0002] The object of the invention is to provide shaft /
propeller propulsion equipment in which the blades are
interchangeable and fixed to the propulsion shaft without
screws and without adjustment between male and female
cones. This assembly eliminates the localized stresses
normally found around the set screws of the blades and
in the cone adjustment, in addition to increasing the ro-
bustness of the unit and saving assembly, dismantling
and adjustment time. This invention also reduces the
number of components in the unit, making it simpler and
more compact.
[0003] The invention is thus included in the field of the
naval industry and, more particularly, in the field of ma-
chinery and accessories for the mobilization of boats and
/ or naval propulsion.

BACKGROUND OF THE INVENTION

[0004] Typically in fixed pitch propulsion with inter-
changeable blades of the vessel propellers said propul-
sion consists of the functional combination of a shaft, a
hub, several blades and a series of fixing elements.
Through this hub, the propeller receives the movement
with the collaboration of the corresponding transmission,
and the corresponding engine. A plurality of blades is
also assembled to this hub by screws, distributed in its
periphery.
[0005] In principle, the propeller is fixed to the propul-
sion shaft by an adjustment between two cones, male
and female, to which it is necessary to add the assembly
of blades to the hub through several screws and pins,
which involves several problems which mainly centre on
the following aspects:

- Localized stresses are generated in the through
holes of said screws, due to their tightening.

- The blades are weakened by the execution of the
necessary through holes for these screws.

- The assembly and dismantling of the propeller and
blades is slow and laborious, as it is necessary to
adjust two cones and assemble and dismantle a con-
siderable number of screws.

- Numerous implements and tools are necessary in
the assembly and dismantling operations, which are
expensive and often hard to find.

- Typically, the assembly screws must be welded by
their heads to avoid their loss, for which reason this
work and equipping is necessary in the place of as-
sembly.

- To guarantee the sealing of the unit, in conventional
propellers it is necessary in many cases to place
rubber seals or similar to avoid any liquid from en-
tering the holes, which also leads to a greater struc-
tural complexity and greater assembly and disman-
tling time.

- The propeller is commonly joined to the shaft by hy-
draulic draft, which introduces stresses in the as-
sembly whilst needing very expensive pressure
equipment.

[0006] On the other hand, Utility Model number
200900787, property of the same holder of this Utility
Model, is known.

DESCRIPTION OF THE INVENTION

[0007] In order to achieve the objectives and avoid the
drawbacks mentioned in the previous sections, the in-
vention proposes a propulsion device for vessels char-
acterized in that the end portion of the propulsion shaft
incorporates means for directly and radially fixing thereon
a series of independent blades forming the propeller, so
that said fixing means are not performed by screwing but
by a male / female coupling, for which purpose the end
portion of the propulsion shaft adopts a prismatic config-
uration, the number of faces whereof coincides with the
number of blades included in the propeller (generally
four), incorporating on each one of said lateral faces lon-
gitudinal guides for male / female coupling by longitudinal
slide. The blades are directly fixed to the propulsion shaft
through a complementary rib of said slide or longitudinal
groove.
[0008] Said grooves end in a base flange by way of
annular extension which acts as buffer for the blade as-
sembly, which will be perfectly fixed and adjusted by a
cap on the opposite face. This cap will be fixed to the end
portion of the propulsion shaft by threading or through
one or several screws easily extracted from the stern
face.
[0009] Groove and rib can configure a dovetail cou-
pling, a T-section coupling or any other that guarantees
stability of the blades when operating.
[0010] The unit described is complemented with said
cap which, once the blades are mounted on the shaft, is
screwed to the latter forming the means for axially retain-
ing said blades, easily detachable.
[0011] This male / female assembly, i.e. without
screws, eliminates said localized stresses, normally
found in the through holes of conventional set screws
due to their tightening.
[0012] The grooves enable a fast changing of the
blades by simply dismantling the cap that closes the unit.
[0013] As there are no threaded holes for fixing the
blades, neither can they be damaged, as occurs in con-
ventional fixed pitch propellers with interchangeable
blades.
[0014] Since 95 % of the propeller repair operations
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have the blades as the object, and barely 5 % the hub,
as the propeller of this equipment has detachable blades,
these blades hardly ever need repaired as they are re-
placeable.
[0015] In the event of damage to any of the blades,
they can be replaced without resorting to the dry dock or
shipyard, since the dismantling and assembly process is
extremely simple and can be performed with the vessel
afloat.
[0016] The blades can be easily assembled "in situ",
which has a positive impact on the transport, storage and
handling costs with respect to a standard fixed pitch pro-
peller.
[0017] The design of the new device of the invention
avoids the adjustment between propeller hub and pro-
pulsion shaft due the fact that, in this case, it is the pro-
pulsion shaft that directly houses the blades. With this in
no case shall adjustment be necessary between the male
(shaft) and female (propeller) cones, unavoidable in the
conventional assembly.
[0018] Below, to facilitate a better understanding of this
specification, and forming an integral part thereof, figures
are attached wherein the object of the invention has been
represented with an illustrative and non-limiting charac-
ter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019]

Figure 1.- Shows a perspective view of the vessel
propulsion device, object of the invention. The device
is established in correspondence with the end por-
tion of the propulsion shaft that receives the move-
ment from a vessel engine.
Figure 2.- Shows a sectioned elevational view of
that represented in the previous figure.
Figure 3.- Shows a front view of the device of the
invention.
Figure 4.- Shows a front view of the end portion of
the propulsion shaft as well as part of one of the
propeller blades.

DESCRIPTION OF THE PREFERRED EMBODIMENT

[0020] Considering the numbering adopted in the fig-
ures, the vessel propulsion device is determined from a
propeller (1) which has several independent blades (2)
which are directly fixed to the end portion (3) of a propul-
sion shaft (4) which rotates propelled by the vessel en-
gine.
[0021] Said end portion (3) of the propulsion shaft (4)
comprises a prismatic structure with a base flange (5) for
axially retaining in one direction, which serves as buffer
element of the blades (2) when they are coupled to the
different lateral faces (6) of the end portion (3) of the
propulsion shaft (4).
[0022] Therefore, the fixing of the independent blades

(2) to the end portion (3) of the propulsion shaft (4) is
performed by means of a male / female coupling through
grooves (7) and ribs (8) which may be arranged indis-
tinctly on said lateral faces of the end portion (3) and
heads (9) of the independent blades (2).
[0023] Normally, the grooves (7) are arranged longitu-
dinally on the lateral faces (6) of the end portion (3) of
the propulsion shaft (4), whilst the ribs (8) will be arranged
on the heads (9) of the independent blades (2) forming
the propeller (1).
[0024] The axial fixing of the blades (2) to avoid them
coming out of their location outwards is performed by a
front cap (10) which comprises a unit adjusted and axially
immobilized completing a hydrodynamic geometry.
[0025] Said front cap (10) is fixed to the end portion
(3) of the propulsion shaft (4) by screws (11), although it
could also be directly fixed by threading.
[0026] In this invention, the end portion (3) of the pro-
pulsion shaft (4) has the special characteristic that, on
each of its lateral faces (6) in parallel arrangement to its
propulsion shaft (4), it incorporates one or several
grooves (7) in dovetail (or another configuration) de-
signed to receive complementary ribs (8) to those each
independent blade (2) is provided with in its head (9).
[0027] Although a dovetail configuration has been rep-
resented and is being described for these male / female
coupling means, it is evident that the coupling can be
performed with any other type of grooves and ribs, such
as, for example, T-shaped elements and, in general, by
any type of restricted mouth groove.
[0028] Finally, on the end of the propulsion shaft (4)
and opposite the base flange (5) which acts as buffer of
the unit, i.e. on the attack base for the independent blades
(2), the cap (10) is mounted, so that after the assembly
of the independent blades (2), it is solidly joined to the
propulsion shaft (4) by directly threading to the propulsion
shaft (4) or array of screws (11) as previously stated,
compacting all the assembly and immobilizing the heads
(9) of said blades (2) in axial direction, in collaboration
with the base flange (5) of the propulsion shaft (4).
[0029] Logically, planar surfaces are established on
the head (9) of each independent blade (2) and on both
sides of the respective rib (8), for a perfect adaptation to
the lateral faces (6) of the end portion (3) of the propulsion
shaft (4).
[0030] The ribs (8) are arranged on the front faces (12)
of the heads (9) of the independent blades (2), front faces
(12) which are complementary to the lateral faces (6) of
the end portion (3), with the faces contacting with one
another.

Claims

1. VESSEL PROPULSION DEVICE, comprising a pro-
peller formed by several independent blades
equipped with a fixing head,characterized in that
the independent blades (2) are fixed directly to lateral
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faces (6) of an end portion (3) of a propulsion shaft
(4) of the vessel by means of a male / female coupling
that includes male elements and female elements
arranged on the lateral faces (6) of the end portion
(3) and also on front faces (12) of the fixing heads
(9) of the independent blades (2), also including
means for axially retaining the independent blades
(2) with respect to the end portion (3) of the propul-
sion shaft (4).

2. VESSEL PROPULSION DEVICE, according to
claim 1, characterized in that the lateral faces (6)
of the end portion (3) of the propulsion shaft (4) and
complementary faces (12) of the heads (9) of the
independent blades (2) have planar surfaces that
contact with one another.

3. VESSEL PROPULSION DEVICE, according to any
one of the preceding claims, characterized in that
the female elements comprise longitudinal grooves
(7) in dovetail form arranged on the lateral faces (6)
of the end portion (3) of the propulsion shaft (4) whilst
the male elements comprise ribs (8) in dovetail form
which come from the front faces (12) of the heads
(9) of the independent blades (2).

4. VESSEL PROPULSION DEVICE, according to any
one of the preceding claims, characterized in that
the means for axially retaining the independent
blades (2) comprise a base flange (5) by way of an-
nular extension solidly joined to the end portion (3)
and a front cap (10) which is fixed in correspondence
with the free end of that end portion (3) of the pro-
pulsion shaft (4).
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