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(57) A sailing boat (10, 10’) comprising a hull (11)
extending between a stern (13) and a bow (12) along a
longitudinal axis (X) coinciding with a normal sailing
direction (V) of the boat (10, 10’); a mainmast (21) pro-
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each cross section, according to a predetermined airfoil
(Q1) and defines a slat relative to the leading edge of the
wind-exposed profile (P) defined by the mainmast (21)
and by the mainsail (22).
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This patent application claims priority from Ita-
lian patent application no. 102023000019104 filed on
September 18, 2023, the entire disclosure of which is
incorporated herein by reference.

TECHNICAL SECTOR

[0002] Thepresent invention relates toasailingboat, in
particular for offshore sailing competitions, to which the
following description specifically refers but without any
loss of generality thereby.
[0003] In particular, the present invention is advanta-
geously, but notexclusively, applied toaboatwithasingle
hull and provided with hydrofoils or, more simply, foils,
which are configured so as to have a hydrodynamic lift
that is able to support the weight of the boat andmaintain
the hull out of the water when the boat sails at relatively
high speeds.
[0004] Still more specifically, the present invention re-
lates to a single-hull sailing boat, preferably for sailing
competitions, equipped with a sail system capable of
maximising the speed reached by the boat at various
tacks and to facilitate lifting the hull outside the water.

PRIOR ART

[0005] As is known, a sailing boat basically comprises
a hull, closed above by a deck, at least one mainmast
projecting vertically from the hull and from the deck, a
stay that connects the upper end portion of themainmast
to the bow of the hull, a mainsail rigged to the mainmast,
and a front sail or jib, rigged to the stay.
[0006] In ordinary sailing conditions, the mainsail is for
goingupwind,while the jib contributes to correctly tacking
the boat andmakes it possible to keep control of the bow.
[0007] The fact of assembling hydrofoils or, more sim-
ply, foils on competition sailing boats is also known.
These keep thehull outside thewaterwhencertain cruise
speeds are reached, in a condition commonly indicated
as "flying" on the surface of the water, in order to reduce
hydrodynamic resistance during sailing.
[0008] In recent decades, hydrofoils were used both in
multi-hull sailing boats, in particular trimarans, and in
single-hull sailing boats, in order to maximise the speed
of boats designed for sports competitions.
[0009] To this end, being able to select the number of
hulls, it is preferable to adopt single-hull boats, since
multi-hull boatshavea relatively high front surface, ortho-
gonal to the sailing direction, and thus offer significant
aerodynamic resistance, in particular resistance com-
monly indicated with the English term "windage". In ad-
dition, multi-hull boats in general are not self-righting if
they partially capsize (90°) or totally capsize (180°).
[0010] As far as regards single-hull sailing boats, in

terms of speed, the solutions that were adopted in the
regattas of the sailing competition called the "America’s
Cup" in the2021editionhaveproven toperformverywell.
In particular, these boatswere even able to reach speeds
around 50 knots (93 km/h) when flying on the water’s
surface.
[0011] This type of solution, also designated as class
AC75, is equipped with two arms that are arranged,
respectively, on opposite sides of the hull, provided with
respective hydrofoils, andmobile, each independently of
the other, between a raised position and a lowered posi-
tion. To minimise resistance and to sail flying on the
water’s surface, only one of the two side arms is lowered,
i.e. thewindwardone,with its hydrofoil immersed inwater
and able to develop vertical force to balance, together
with the weight of the other raised windward foil, the
weight of the boat and the tilting or heeling moment
due to the lateral forces of the wind on the sails.
[0012] Another hydrofoil, usually called an elevator,
arranged centrally and near the rudder, at the stern of
the boat, and being relatively small, is used to control the
pitch.
[0013] Figure 1 schematically illustrates in a view from
above an example of a known sailing boat 1. Reference
number 2 designates the hull, 3 themainmast, and 4 and
5, respectively, the mainsail and jib. In addition, V des-
ignates the sailing direction of the boat andW the appar-
ent wind direction, i.e. the wind direction perceived by an
observer moving with the boat 1; the apparent wind is,
thus, the vector sum of the wind produced by the forward
movement of the boat and the actual wind.
[0014] As can be seen, indicating, with FF, the total
force that acts, for example, on the jib 5 while sailing and
dividing it into the two components: FFVand FFL, which
act, respectively, in the sailing direction V and in a direc-
tion L orthogonal to the sailing direction Vand laterally in
relation to the boat, the component FFL dominates com-
pared to that of FFV. The same occurs considering the
forcesactingonboth thesails, themainsail 4and the jib 5,
producing a total lateral force FL clearly above the total
thrust force FV in the sailing direction V.
[0015] In practice, the total lateral force FL tends to
make the boat roll towards the leeward side, generating
the tiltingor heelingmoment. Tocounter this tendency, an
equal or contrary moment must be developed. This mo-
ment, known as "anti-tilting or self-righting moment", can
be developed in various ways depending on the type of
boat. For example, conventional displacement sailing
boats use a lead bulb at the end of the keel; competition
boats, like those in the AC75 class, use the combination
of the vertical thrust producedby the immersedwindward
foil and the weight of the raised windward foil.
[0016] The hydrofoil immersed in water, together with
its lateral arm, in any case produces strong hydrody-
namic resistance while sailing that makes it more difficult
to reach high speeds, the main goal of racing boats.
[0017] There is, therefore, a great need to increase the
component of the wind force on the sails in the boat’s
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sailing direction, minimising, as a result, the lateral com-
ponent; in this way, the dependence on hydrofoils to
counter rolling could be reduced and, at the same time,
the hydrodynamic resistance produced by the same
could be minimised.
[0018] In the last decade, some solutions known in the
race car world, for example in the world of Formula 1, as
well as in the aeronautics sector, were proposed and
successfully applied to competition sailing boats.
[0019] For example, people started designing the sails
as genuine aerodynamic profiles capable of maximising
the thrust of thewind in thesailing direction for eachangle
of apparent wind.
[0020] In particular, in the America’s Cup, solutions
were introduced in which the mainsail is substantially
divided into two parts: the mainmast, whose cross-sec-
tion assumesanelongated drop shapedefining anairfoil,
and the part of the actual sail that is rigged so as to form a
loop on a structure consisting of:

- an additional vertical mast arranged adjacent and
behind the mainmast, i.e. between the latter and the
stern of the boat; and

- multiple airfoil ribs carried so they project from the
additional mast and extending parallel to each other
in positions equally spaced apart in a vertical direc-
tion along the additional mast.

[0021] In these solutions, the mainmast constitutes a
significant part of the overall airfoil of the mainmast-
mainsail group and is, thus, designated as an "airfoil
mast".
[0022] An example of these solutions is illustrated in
the patent US10392088B2.
[0023] Solutions have also been adopted in which the
sails are sealed against the hull so that they increasingly
assume a form according to predefined airfoils.
[0024] Finally, solutions have been proposed for solid,
airfoil sails.
[0025] Thanks to these solutions, significant benefits
havebeenobtained in termsof theperformanceof known
sailing boats, even if restricted to "inshore" conditions
wherein the sea and wind conditions are known and
contained within certain limits so that the competition
can start.
[0026] In light of the considerations described above,
there is a need to further improve the performance of
known sailing boats acting on the sail system so that the
boats can sail in a stableway during displacement sailing
or flying on the water’s surface, even in offshore condi-
tions, and can achieve and maintain optimal cruising
conditionswhensailingasdescribedabove (for example,
a maximum speed and/or height desired of the hull in
relation to the free surface of the sea), in order to perform
well during a sailing competition.
[0027] One purpose of the present invention is, thus,
that ofmeeting the need described above, preferably in a
simple and/or effective and/or cost-effective way.

SUMMARY OF THE INVENTION

[0028] Theabove-mentioned purpose is achievedwith
a sailing boat, as defined in claim 1.
[0029] The dependent claims define particular embo-
diments of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] For a better understanding of the present inven-
tion, two preferred embodiments will be described, by
way of non-limiting examples, with reference to the ac-
companying drawings, wherein:

- Figure 1 is a schematic view from above, of a known
sailing boat;

- Figure 2 is a simplified, perspective view, with parts
schematically depicted, relating to a first preferred
embodiment of a single-hull sailing boat produced
according to the precepts of the present invention;

- Figure 3 is a cross section, on an enlarged scale and
with parts removed for the sake of clarity, along the
line III-III in Figure 2;

- Figure 4 is a cross section, on an enlarged scale and
with parts removed for the sake of clarity, along the
line IV-IV in Figure 2;

- Figure 5 is a schematic cross section, onanenlarged
scale and with parts removed for clarity, along the
line V-V in Figure 2, wherein various positions that
can be obtained for two bow sail elements can be
seen;

- Figure 6 is a schematic cross section, onanenlarged
scale and with parts removed for the sake of clarity,
along the line V-V in Figure 2; and

- Figure 7 is a simplified perspective view, with parts
schematically depicted, similar to Figure 2 and relat-
ing to a second preferred embodiment of the single-
hull sailing boat produced according to the precepts
of this invention.

DETAILED DESCRIPTION OF PREFERRED EMBO-
DIMENTS OF THE

INVENTION

[0031] In Figures 2, 3, 4, and 6, reference number 10
indicates, as a whole, a single-hull sailing boat produced
according to the precepts of the present invention and
partially illustrated with schematically depicted parts.
[0032] Theboat10comprisesahull 11extendingalong
a longitudinal axis X between a front end or bow, indi-
cated by the reference number 12, and a rear end, or
stern, indicated by the reference number 13. The long-
itudinal axis X coincides with a normal sailing direction V
of the boat 10.
[0033] The hull 11 also extends by width and height
according to a transverse axis Y and a vertical axis Z,
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perpendicular to eachother and to the longitudinal axisX,
so as to form aCartesian tern of orthogonal axes, fixed in
relation to the hull 11. The longitudinal axis X, the trans-
verse axis Y, and the vertical axis Z are commonly called
the roll axis, the pitch axis, and the yawaxis, respectively.
[0034] The hull 11 is laterally delimited by opposite
sides 14, 15, extending between the bow 12 and the
stern 13, and is normally closed above by a deck 16.
[0035] The boat 10 also preferably comprises a keel
18, which projects downwards along an axis parallel to
the vertical axis Z starting from a portion 19 of the hull 11
arranged in a position interposed between the bow 12
and the stern 13, and centrally between the sides 14, 15
of the hull 11. In particular, the portion 19 is the lowest part
of the hull 2. The keel 18 preferably has a lower end that
supports or defines a bulb 20, which has a mass (for
example, approximately 8‑10 tonnes) so that the centre
of gravity of the boat 10 is in a relatively low position, in
particular to enable self-righting of the boat 10 even if it
totally capsizes.
[0036] The boat 10 is preferably of the kind adapted for
offshore sailing competitions and is thus provided with
side arms, which are known and not illustrated, provided
with respective hydrofoils or, more simply, foils (also
known and not illustrated) and connected to the hull 11
so as to be independently mobile between a lowered
position, wherein they immerse the foil in water, and a
raised position, wherein they maintain the foil outside of
the water.
[0037] When both foils are in the raised position, gen-
erally to reduce their resistance when there is little wind,
in which listing does not need to be countered more than
what the bulb 20 does and, in any case, enough vertical
load could not be generated to raise the hull 11 from the
water, the boat 10 assumes a condition of displacement
sailing.
[0038] The boat 10 also comprises a mainmast 21
extending parallel to the vertical axis Z and projecting
upwards from the hull 11 and from the deck 16, and a
mainsail 22 of a conventional type rigged in a knownway
to the mainmast 21. In particular, the mainmast 21 is
configured, in cross section (Figures 5 and 6), according
to a predetermined symmetric biconvex airfoil. While
sailing, the mainmast 21 and the mainsail 22 have re-
spective opposite surfaces 21a, 21b and 22a, 22b (Fig-
ure 6), which are arranged windward and leeward, re-
spectively, anddefine, asawhole, awind-exposedprofile
P.
[0039] Advantageously, the boat 1 also comprises one
or more bow sail elements, in the example illustrated two
indicated respectivelywith the referencenumbers25, 26,
which areplaced in front of themainmast 21, between the
latter and the bow 12, are configured, in each cross
section, according to predetermined airfoils Q1, Q2 (Fig-
ures 5 and 6), and define respective high-lift devices or
slats in relation to theprofile (P,Q1) immediately adjacent
to the stern.
[0040] In practice, the bow sail elements 25, 26 in-

crease the curvature of the wind-exposed profile while
sailing that is no longer defined only by the profile P of the
mainsail 22 and of the mainmast 21; as a result, with the
same listingmoment, an increase in lift of the sail system
of the boat 10, defined by the mainsail 22 and bow sail
elements 25, 26, is determined. This lift facilitatesmoving
the boat so that it flies over the water’s surface as well as
obtaining high speeds.
[0041] In more general terms, each bow sail element
25, 26 has a form and/or structure and/or dimensions
such as to define an aerodynamic capacity and/or aero-
dynamic resistance due to a relatively high speed com-
pared to the air while sailing.
[0042] As can be seen in Figures 2, 5, and 6, the bow
sail elements 25, 26 have respective opposite surfaces
25a, 25b and 26a, 26b arranged, respectively, windward
and leeward.
[0043] In particular, the bow sail element 25 is placed
immediately adjacent to the mainmast 21 and defines,
with the latter, a slit 27 with predetermined dimensions to
enable, while sailing, the passage of a given airflow at
high speed on the leeward surfaces 21b, 22b of the
mainmast 21 and mainsail 22, which is able to reduce
the turbulence in contact with the leeward surfaces 21b,
22b.
[0044] The bow sail element 26 (thus, the airfoil Q2) is,
instead, placed in front of the bow sail element 25, pre-
ciselybetween the latter and thebow12,and thusdefines
a slat, in each cross section in relation to the correspond-
ing airfoil Q1 of the bow sail element 25.
[0045] The bow sail element 26 defines a slit 28 with
predetermined dimensions with the bow sail element 25
to enable, while sailing, the passage of a given airflow at
least on the leeward surface 25b of the bow sail element
25, of the mainmast 21 and mainsail 22, which can
reduce the turbulence in contact with the leeward surface
25b, 21b, 22b.
[0046] The bow sail element 25 preferably comprises:

- a support element 29 with an oblong shape along a
respectivemainextensiondirectionAprevailingover
the other directions, which is arranged in front of the
mainmast 21 and projects upwards from the hull 11
along theabove-mentionedmainextensiondirection
A;

- a plurality of ribs 31, each defining a respective airfoil
Q1 carried crosswise, in a projecting manner, by the
support element 29 in parallel positions and spaced
apart from one another along the main extension
direction A of the support element 29; and

- a sail 33 fitted on the ribs 31 like a sack open at its
opposite ends to form a respective closed loop
around the ribs 31.

[0047] In the example illustrated, the airfoils Q1 of the
ribs 31 have gradually tapered dimensions moving up-
wards, to be fitted by a triangular sail 33; according to a
possiblealternative that is not illustrated, theairfoilsQ1of
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the ribs 31 could also have constant dimensions.
[0048] The airfoils Q1 of the ribs 31 are preferably
concave-convex. According to a possible alternative
not illustrated, the airfoils Q1 of the ribs 31 could be
symmetric biconvex.
[0049] According to a possible alternative not illu-
strated, the sail 33 of the bow sail element 25 could also
be conventional, or "one-dimensional".
[0050] Similarly to what was seen for the bow sail
element 25, the other bow sail element 26 also, prefer-
ably, comprises:

- a support element 30 with an oblong shape along a
respectivemainextensiondirectionBprevailingover
the other directions, which is arranged in front of the
mainmast 21 and the support element 29 and pro-
jects upwards from the hull 11 along the above-
mentioned main extension direction B;

- a plurality of ribs 32, each defining a respective airfoil
Q2, carried crosswise, in a projectingmanner, by the
support element 30 in parallel positions and spaced
apart from one another along the main extension
direction B of the support element 30; and

- a sail 34 fitted on the ribs 32 like a sack open at its
opposite ends to form a respective closed loop
around the ribs 32.

[0051] In the example illustrated, the airfoils Q2 of the
ribs 32 have gradually tapered dimensions moving up-
wards, to be fitted by a triangular sail 34; according to a
possiblealternative that is not illustrated, theairfoilsQ2of
the ribs 32 could also have constant dimensions.
[0052] The airfoils Q2 of the ribs 32 are preferably
symmetric biconvex. According to a possible alternative
not illustrated, the airfoils Q2 of the ribs 32 could be
concave-convex.
[0053] In the example illustrated, the support elements
29, 30 (Figures2, 3, and4) are stays connectinganupper
endportion21cof themainmast 21 to abowportion of the
hull 11.
[0054] The main extension directions A, B prevailing
over the support elements 29, 30 are, therefore, oblique
in relation to the vertical axis Z and transverse in relation
to the plane identified by the longitudinal X and trans-
verse Y axes.
[0055] With reference toFigures2 to4, theboat 10also
comprises oneormore actuatormembers 35 tomove the
ribs 31, 32 and/or the support elements 29, 30 along
planes that are transverse to the longitudinal X and
vertical Z axes.
[0056] In the example illustrated, an actuator member
35 is used to move the support element 29 and another
actuator member 35 to move the support element 30.
[0057] The actuator members 35 are both placed with-
in the hull 11 under the deck and consist of fluidic, pneu-
matic, or hydraulic cylinders, extending parallel to the
transverse axis Y.
[0058] Each actuator member 35 comprises a sleeve

36, fixed at one of its ends to the hull 11, and a piston 37
equipped with a rod, projecting from one opposite end of
the sleeve 36 and having one free end 38 cooperating in
contact with the corresponding support element 29, 30,
which has the capacity to bend laterally consisting of, in
the example illustrated, the stay that connects the main-
mast 21 to the bow portion of the hull 11.
[0059] Both support elements 29, 30 engage respec-
tive through grooves 39, 40 formed in the deck 16 and
shaped like cams to define the movement trajectories of
the support elements 29, 30.
[0060] In the example illustrated in Figures 2 to 4, the
groove 39 has a straight trajectory parallel to the trans-
verse axis Y, while the other groove 40 has a curved
trajectory with a concavity facing the groove 39.
[0061] The positions that can be obtained by the sup-
port elements 29, 30 and, thus, by the ribs 31, 32 and by
the respective bow sail elements 25, 26 along the trajec-
tories defined by the respective grooves 39, 40 are
schematically illustrated in Figure 5. These positions
may be changed as a function of the apparent wind
direction while sailing. In particular, in the event of turns
or jibing, the profiles Q1, Q2 may be oriented to the wind
on the opposite tacks by moving the ribs 31, 32 with the
actuators35 (Figures3and4)along thegrooves39, 40or
usingaboomonwhichbothgroupsof ribs31, 32 couldbe
fixed.
[0062] In particular, according to a possible alternative
not illustrated, the connection of the ribs 31, 32 could also
occur using an intermediate element between the hull 11
and the bow sail elements 25, 26, for example a boom or
something else. This intermediate element would enable
the movement of the ribs 31, 32 irrespective of their
orientation in relation to the hull 11.
[0063] According to an additional possible alternative
not illustrated, each rib 31, 32 has an external skinwhose
configuration may be modified to vary the aerodynamic
capacity of the related bow sail element 25, 26 while
sailing as a function of the apparent wind direction.
The method with which to vary the configuration of the
external skin is not essential and, for example, may
consist in:

- changing the angle of inclination of each rib 31, 32
around the corresponding support element 29, 30;
and/or

- changing the shape of the external skin of each rib
31, 32; this change in shape, in turn,maybeobtained

either by deforming flexible walls or flexible portions of
rigid walls that define the external skin of each rib 31, 32;
for example, according toaprior art, thisdeformationmay
be caused by moving a cam (not illustrated) arranged
inside the rib 31, 32, or
by rotating, around the corresponding support element
29, 30, a front or rear end of each rib 31, 32, which is
mobile in relation to the remaining part, which remains
fixed to the support element 29, 30.

5

10

15

20

25

30

35

40

45

50

55



6

9 EP 4 524 022 A1 10

[0064] With reference to Figure 6, when the boat 10 is
sailing under the thrust of thewind, the bow sail elements
25, 26, suitably configured and oriented in relation to the
apparent wind direction W, make it possible to signifi-
cantly increase the total thrust force FV in the sailing
directionVcompared towhathappenswithaknownboat,
like that illustrated in Figure 1.
[0065] Also indicating, for the boat 10, the sailing direc-
tion with V and the apparent wind direction with W, the
total forces FE1 and FE2 that act on the two bow sail
elements 25, 26 while sailing may also, in this case, be
divided into the components FEV1, FEV2 along the sail-
ing direction V and the components FELl, FEL2 along a
lateral direction L parallel to the transverse axis Y. Due to
the shape of the airfoil bow sail elements 25, 26 in each
cross section, the components FEV1 and FEV2 in the
sailing directionV, in this case, dominate the components
FEL1 and FEL2 in the lateral direction L.
[0066] There is, thus, a significant improvement in the
use of the wind force in the sailing direction V with a
resulting increase in the speed of the boat 10 compared
to the known boats like that illustrated in Figure 1 and
designated with reference number 1.
[0067] Inpractice, thebowsail elements25,26operate
like slats in relation to the leading edge of the airflow on
the profile P of the mainsail 22 and mainmast 21 while
sailing.
[0068] Compared to a conventional sailing boat like
that designated with reference number 1 in Figure 1, the
jib 5 is actually replaced by two bow sail elements 25, 26
that are separated by a slit 28 and shaped, in each cross
section, according to predetermined airfoils Q1, Q2. In
this way, the mainmast 21 and the mainsail 22 become a
main surfaceandanoutlet flap for the airflowwhile sailing
in relation to the slats on the leading edge. The effect of
this solution is toorient theaerodynamic loadvectormore
in the sailing direction V of the boat 10.
[0069] In practice, the curvature of the profile P is
moved ahead of the mainmast 21 creating profiling con-
tinuity with the mainsail 22, on the side facing the stern,
and with the bow sail elements 25, 26, on the side facing
the bow.
[0070] Thebowsail elements25, 26, operatingas slats
in relation to the profiles of themainmast 21 andmainsail
22, make it possible to better cope with gusts of wind,
changes in the angle of incidence that the wind continu-
ally causes, and small changes in direction associated
with the rudder in variable conditions that occur in off-
shore regattas.
[0071] In addition, the possibility of changing the in-
cidence of the bowsail elements 25, 26makes it possible
to adjust the sailing of the boat 10 in changeable condi-
tions, adapting it more easily to the changes in the
apparent wind direction and avoiding the need to use
more conventional sails likeSpinnakers, in particularwith
high incidences of the apparent wind.
[0072] In addition, the "two-dimensional" profiles of the
bow sail elements 25, 26 make it possible, compared to

conventional "one-dimensional" sails, to better tolerate
the changes in greater incidence of the windwhile sailing
without stalling.
[0073] In any case, as specified above, the bow sail
element 25 could also include a conventional, "single-
dimensional" sail 33.
[0074] Finally, being able to operate on the bow sail
elements 25, 26 through the actuator members 35, it is
possible to very finely adjust the attitude of the sail
system, reducing the need to adjust the mainsail 22
and the enormous loads associated with it on regatta
boats.
[0075] With reference to Figure 7, the reference num-
ber 10’ indicates, as a whole, a sailing boat according to
an alternative embodiment of the present invention.
[0076] Since the boat 10’ is entirely similar to the boat
10, only the distinctive features compared to the latter will
be described below, indicating, where possible, compo-
nents and parts corresponding or equivalent to those
already described with the same reference numbers.
[0077] In particular, the boat 10’ differs from the boat 1
essentially in that the mainsail 22 is partially detached
from themainmast 21 along part of the height of the latter
and, precisely, along the part nearest the deck 16; along
this part, the mainsail 22 and the mainmast 21 delimit,
between them, a slit 41, which can be used to further
orient thedrive forcederiving from the thrust of thewind in
the sailing direction or in the forward direction V of the
boat 10’ .
[0078] Lastly, it is clear that modifications and varia-
tions may be made to the boats 10, 10’ described and
illustrated with reference to the attached figures without
departing from the scope of protection defined by the
claims included hereinafter.
[0079] In particular, as mentioned above, the external
forms of the ribs 31, 32 and the bow sail elements 25, 26
as well as their dimensions compared to the other com-
ponents of the boats 10, 10’ may be different fromwhat is
schematically illustrated here by way of non-limiting ex-
ample.

Claims

1. A sailing boat (10, 10’) comprising:

- a hull (11) extending betweenastern (13) anda
bow (12) along a longitudinal axis (X) coinciding
with anormal sailing direction (V) of theboat (10,
10’);
- a mainmast (21) projecting upwards from said
hull (11) and extending parallel to a vertical
direction (Z), which is orthogonal to said long-
itudinal direction (X);
- a mainsail (22) rigged on said mainmast (21);
wherein, while sailing, said mainmast (21) and
said mainsail (22) have opposite surfaces (21a,
21b; 22a, 22b), which are arranged windward
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and leeward, respectively, and define, as a
whole, a wind-exposed profile (P);
- at least one bow sail element (25), which is
arranged in frontof saidmainmast (21), between
the mainmast (21) and said bow (12), is config-
ured, in each cross section, according to a pre-
determinedairfoil (Q1)anddefinesaslat relative
to the leading edge of the wind-exposed profile
(P) defined by said mainmast (21) and by said
mainsail (22);

characterised in that said at least one bow sail
element (25) comprises:

- a support element (29) with an oblong shape
along a main extension direction (A) prevailing
over the other directions, which is arranged in
front of said mainmast (21) and projects up-
wards from said hull (21) along said main ex-
tension direction (A);
- a plurality of ribs (31), each defining said airfoil
(Q1), carried crosswise, in a projecting manner,
by said support element (29) in parallel positions
and spaced apart from one another along said
main extension direction (A) of the support ele-
ment (29); and
- a sail (33) fitted on said ribs (31) in order to form
a closed loop around them.

2. The boat according to claim 1, wherein said at least
one bow sail element (25) defines a slit (27) with
predetermined dimensions with said mainmast (21)
so as to allow, while sailing, a given airflow to flow on
the leeward surfaces (21b, 22b) of themainmast and
of the mainsail (21, 22), in order to reduce turbu-
lences in contact with said leeward surfaces (21b,
22b).

3. The boat according to claim 1 or 2, wherein the airfoil
(Q1) of each one of said ribs (31) is concave-convex.

4. The boat according to claim 1 or 2, wherein the airfoil
(Q1) of each one of said ribs (31) is mono-dimen-
sional.

5. The boat according to any of the preceding claims,
further comprising a further bow sail element (26),
which is arranged in front of said at least one bowsail
element (25), between the latter and saidbow (12), is
configured, in each cross section, according to a
further predetermined airfoil (Q2) and defines an
additional slat at least relative to the leading edge
of the airfoil (Q1) definedby said at least one bowsail
element (25).

6. The boat according to claim 5, wherein said further
bow sail element (26) defines a further slit (28) with
predetermined dimensions with said at least one

bow sail element (25) so as to allow, while sailing,
a givenairflow to flowon the leeward surface (25b) of
said at least one bow sail element (25), in order to
reduce turbulences in contact with said leeward
surfaces (25b, 21b, 22b).

7. The boat according to either claim 5 or 6, wherein
saidadditional bowsail element (26), similarly to said
at least one bow sail element (25) comprises:

- an additional support element (30) with an
oblong geometry along an additional main ex-
tension direction (B) prevailing over the other
directions, which is arranged in front of said
mainmast (21) and projects upwards from said
hull (21) along said additional main extension
direction (B) ;
- a plurality of additional ribs (32), each defining
said additional airfoil (Q2), carried crosswise, in
a projecting manner, by said additional support
element (30) in parallel positions and spaced
apart from one another along said additional
main extension direction (B) of the additional
support element (30); and
- an additional sail (34) fitted on said additional
ribs (32) in order to form a closed loop around
them.

8. The boat according to claim 7, wherein said support
element (29, 30) of each one of said bow sail ele-
ments (25, 26) is a stay connecting an upper end
portion (21c) of said mainmast (21) to a bow portion
of said hull (11).

9. The boat according to claim 7 or 8, wherein said
additional airfoil (Q2) of each said additional rib (32)
is at least symmetric biconvex.

10. The boat according to any one of the claims from7 to
9, comprising one or more actuator members (35) to
move said ribs (31, 32) and/or said support ele-
ment/s (29, 30) along planes that are transverse to
said longitudinal axis (X) and to said vertical axis (Z).

11. The boat according to claim 10, wherein said one or
moreactuatormembers (35) cooperatewith said ribs
(31, 32) by means of one or more intermediate con-
nection element connecting them to the hull (11).

12. The boat according to any one of the preceding
claims, wherein said mainsail (22) is partially de-
tached from said mainmast (21) along part of the
height thereof anddelimits,with themainmast (21), a
slit (41) with predetermined dimensions.

5

10

15

20

25

30

35

40

45

50

55



8

EP 4 524 022 A1



9

EP 4 524 022 A1



10

EP 4 524 022 A1



11

EP 4 524 022 A1



12

EP 4 524 022 A1



13

EP 4 524 022 A1



14

EP 4 524 022 A1

5

10

15

20

25

30

35

40

45

50

55



15

EP 4 524 022 A1

5

10

15

20

25

30

35

40

45

50

55



16

EP 4 524 022 A1

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• IT 102023000019104 [0001] • US 10392088 B2 [0022]

Non-patent literature cited in the description

• America’s Cup. 2021 [0010]


	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

