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(54) COMPETITION ROW BOAT

(67)  The present invention falls within the field of
competition row boats, for canoeing or rowing sports, and
may be configured as a canoe, a kayak or a boat for
rowing practice.

It is an object of the present invention a competition row
boat (5) with a cockpit zone (3), abow zone (1) - between
the cockpit zone (3) and the fore body (6) - and a stern
zone (2) - between the cockpit zone (3) and aft (7) -

Fig.

wherein, in the bow zone (1), the value of the breadth (8)
corresponding to any waterline of a vertical section has
its maximum value essentially close to the keel (9) and
continuously decreases up to the deck (10).
Additionally, it is another object of the present invention
a competition row boat (5) whose fore body (6) is below
the design waterline, with the stem (11) projecting to aft
(7) in the direction of the deck (10).
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Description

FIELD OF THE INVENTION

[0001] The present invention falls within the field of
competition boats, for canoeing or rowing sports, and
may be configured as a canoe, a kayak or a boat for
Rowing practice. More specifically, the technical field re-
lates to the design and construction of rowing competition
boats, thus considering structural/constructive issues of
the boat which typically allow it to have the best possible
performance.

[0002] Considering that it regards competition row
boats, this constructive performance analysis must make
use of hydrodynamic and aerodynamic criteria, as well
as typical environmental factors, allowing to achieve the
highest possible speed and robustness in relation to en-
vironmental factors, such as front waves or side wind,
etc., and also maintaining the velocity.

PRIOR ART

[0003] The presentinvention finds its closest anteced-
ents in different types of non-motorized boats for com-
petition, which are found in Canoeing, including canoes
and kayaks, as well as Rowing.

[0004] In these water sports, boats typically have the
so-called traditional or conventional hulls, characterized
by a curvature of the keel line in the longitudinal direction,
thus presenting a much smaller draft near the ends of
the hull than that at the central zone, while the athlete is
positioned in this deeper zone.

[0005] These hulls also have a volume distribution
such that, above the waterline, the area of the waterlines
or horizontal sections of the hull, both at the bow and at
the stern, increases from the keel to the deck.

[0006] The competition water sports activity using row
boats, with one or more crew members (typically up to
four rowers), is regulated by specific rules which define
weight, length and width of the boat, but also require that
there are no concave sections in the hull, only convex
sections [1]. As such, manufacturers seek boats with the
best performance, respecting hydrodynamics and aero-
dynamics related criteria.

[0007] The patent application with publication number
EP 1 726 522 A1 presents a kayak for competition with
the general typical features of a competition row boat:
one deck with an opening for a cockpit to a crew member
and a hull, wherein said kayak is based on specificranges
of displaced volume and prismatic coefficient, with these
features defining a boat with waterlines of the type of
those described above as clearly visible in Fig. 3b of EP
1726 522 A1, which shows a cross section of this boat,
typical of said conventional or traditional boat model.
[0008] The patent application with publication number
US 2014 338584 A1 discloses a kayak with double keel,
feature which distinguishes this kayak from the on dis-
closed in patent application cited above, being that, how-
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ever, it maintains the general structure of a conventional
model, i.e., the area of the waterlines in the hull increases
up to the deck.

[0009] The hull shown in Fig. 3 of the present applica-
tion is yet another example of said conventional hull mod-
el, relating to a previous model of the present applicant,
in which the maximum value of the breadth (or width at
the waterline) for any cross-section, from fore body to
aft, is essentially close to the deck, wherein the variation
of the breadth value for any cross-section is always pos-
itive from the keel to the deck.

TECHNICAL PROBLEMS SOLVED

[0010] Inthe presentinvention, it was intended to rad-
ically change the shape of the boatbow in orderto provide
a better hydrodynamic and aerodynamic performance,
while maintaining compliance with regulatory require-
ments applied in competition for this type of water sports.
[0011] Thus, it was intended to alter said competition
boats from said conventional perspective, enabling: (i) a
better capacity in maintaining a route, i.e., to keep the
movement of the boat in a straight line, reducing the row-
er(s) effort; (ii) an increase of the waterline, even when
there is a trim variation due to rower(s) movements and
to the increase of dynamic lift when the boat velocity in-
creases; (iii) a reduction of the volume of the boat above
the waterline at the bow, providing lower air resistance;
and (iv) a reduction in the boat rising above the water
when facing a front wave.

[0012] Withinthe presentinvention,itisalsonecessary
to consider the previously mentioned constructive restric-
tions for competition boats, including the necessary ab-
sence of convex sections or lines in the hull. Thus, it is
intended to solve the above problems with this limitation,
resulting in the present invention.

SUMMARY OF THE INVENTION

[0013] Itis therefore object of the present invention a
competition boat (5) with a cockpit zone (3), a bow zone
(1) - between the cockpit zone (3) and the fore body (6)
- and a stern zone (2) - between the cockpit zone (3) and
aft (7) - wherein, in the bow zone (1), the value of the
breadth (8) corresponding to any waterline of a vertical
section has its maximum value essentially close to the
keel (9) and continuously decreases up to the deck (10).
[0014] The present invention thus relates to a compe-
tition row boat (5) which transcends the paradigm of said
conventional boats, by changing the variation of the
breadth corresponding to any waterline in the bow zone
(1) from positive (in which the widest breadth is close to
the deck) to negative (in which the widest breadth is close
to the keel). Consequently, in the competition row boat
(5) which is object of the present invention, the volume
distribution of the hullinthe bow zone (1) is fundamentally
the opposite of that of said conventional models, wherein
the volume is null at the deck and increases to its maxi-
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mum value already below the waterline, and essentially
close to the keel line (9).

[0015] It is also an object of the present invention a
competition row boat (5) in which, in addition to the above
technical features, the fore body (6) is below the design
waterline and the stem (11) is projected to aft (7) in the
direction to the deck (10).

[0016] This means that, to maintain compliance with
the above mentioned competition rules and to obtain the
desired best performance of the boat, itis also necessary
to reverse the typical stem angle of said conventional
boats, wherein the stem (11) is now projecting to aft (7)
in the direction of the deck (10), and not in the direction
of the fore body as it happens in the conventional type
models. Thus, the end of the fore body (6) of the boat is
underwater, also having a larger volume at its bottom
than at its top. The end of the fore body (6) of the com-
petition row boat (5) is underwater and also has a larger
volume in its immersed part than above the design wa-
terline.

[0017] The stern zone (2) of the competition row boat
(5) which is object of the present invention keeps the
positive variation characteristic of the breadth (8) corre-
sponding to any waterline, in the direction from the keel
(9) to the deck (10), which is typical of said conventional
type models.

[0018] Itis considered thatthe negative variation of the
breadth (8) corresponding to any waterline is unique in
the state-of-the-art per se and has, as an additional in-
novation, its combination with the features which provide
the volume distribution, at the bottom of the hull.

DESCRIPTION OF THE DRAWINGS

[0019]

Fig. 1 - Perspective representation of a competition
row boat (5) according to present invention. It is vis-
ible the bow zone (1), the cockpit zone (3) and the
stern zone (2). In the bow zone (1) the stem (11) and
the fore body (6) are visible. The aft (7) is visible in
the stern zone. The keel (9) and the deck (10) are
also presented.

Fig. 2 - Representation of a vertical section of a com-
petition row boat (5) according to the present inven-
tion. It represents the breadth (8) corresponding to
an arbitrary waterline and the depth (4) - vertical dis-
tance between the deck (10) and the hull (9) - of the
vertical section.

Fig. 3 - Representation of two views, top and side,
of a prior art art model of said conventional type tech-
nique. In Fig. 3, letters A through P correspond to
different vertical sections of the boat which are de-
picted in Fig. 4. Fig. 3 also shows the design water-
line, which illustrates that in this model the stem (11)
is projecting to the fore body (6).
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The boat shown in Figs. 3 and 4 has the same length
as the boat shown in Figs. 5 and 6, being that the
sections represented by the reference signs A
through P are at the same length for all the figures.

Fig. 4 - Representation of vertical sections of a prior
art model of said conventional type technique. It is
visible that, despite all the vertical sections having a
shape of an isosceles trapeze with rounded corners
and convex sides, the pattern with a maximum
breadth value corresponding to any waterline close
to the deck is maintained. This corresponds to the
fact that, in said similarity to an isosceles trapeze,
the shorter side is the keel.

In Fig. 4, the letters A through P identify the different
vertical sections of the boat corresponding to those
shown in Fig. 3.

In all the sections, the keel (9) is on the left side and
the deck (10) on the right.

Fig. 5 - Representation of two views, top and side,
of a competition row boat (5) according to the object
of the present invention. In Fig. 5, the letters A
through P again correspond to different vertical sec-
tions of the competition row boat (5), which are de-
picted in Fig. 6. Fig. 5 also shows the design water-
line, which illustrates that in this model the stem (11)
is projecting to aft (6).

Fig. 6 - Representation of vertical sections of a com-
petition row boat (5) according to the present inven-
tion object. In the competition row boat (5) shown in
Fig. 6, itis visible that only part of the vertical sections
have the shape of an isosceles trapeze with rounded
corners and convex sides, namely only those in the
bow zone (1).

In Fig. 6, the letters A through P identify the different
vertical sections of the competition row boat (5) cor-
responding to those shown in Fig. 5.

In all the sections, the keel (9) is on the left side and
the deck (10) on the right.

Fig. 7 - Representation of a longitudinal side view of
a competition row boat (5) according to the present
invention. Reference signs 5A through 5E corre-
spond to different horizontal sections of the compe-
tition row boat (5), which are in turn depicted in Fig.
8. As in Fig. 5 it is again visible the stem (11) pro-
jecting to aft (6). In Fig. 7, the reference signs 5A
through 5E correspond to different horizontal sec-
tions of a competition row boat (5) according to the
present invention.

Fig. 8 - Representation of horizontal sections of a
competition row boat (5) according to the object of
the present invention. In Fig. 8, the reference signs
5A to 5E identify the different horizontal sections of
the competition row boat (5) corresponding to those
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shown in Fig. 7. Itis clearly visible that the horizontal
sections of the bow zone (1) close to the keel (9) are
wider than the horizontal sections of the bow zone
(1) close to the deck (10).

Fig. 9 - The graph compares a prior boat, in said
conventional model, with a competition row boat (5)
according to the object of the present invention. This
graph presents on its abscissa axis the length of the
boat, with the bow on the left side and the stern on
the right side, while in the ordinate axis it is repre-
sented the area of each section divided by the max-
imum value of each boat, with normalization purpos-
es, so that the largest section has the value 1.

[0020] In the abscissa axis, the reference signs S1
through S25 represent different lengths, wherein the
spacing between adjacent dots is always the same.
[0021] The solid curve represents a competition row
boat (5) according to the present invention, while the
dashed curve represents the prior art boat shown in Figs.
3 and 4, according to said conventional model.

[0022] Regarding the variation of the vertical position
of the volume, it is easily visible in the vertical sections
of the previous Figs., so that Fig. 9 illustrates which
changes were made to obtain the new shape.

[0023] According to the graph, it is clear that a longi-
tudinal redistribution of volume has taken place, which
has been moved from the center to the ends (bow and
stern), and also a displacement of the volume center to
the boat aft.

[0024] The integration of these curves results in the
total volume of each boat, which should be the same for
both curves. That is to say, keeping the total weight of
the boat there was a shift in volume along the length in
order to compensate the new shape.

DETAILED DESCRIPTION OF THE INVENTION

[0025] The presentinvention enables, due to the bow
shape, an increase in the waterline length. As noted
above, the waterline length remains always in its maxi-
mum value even when there is variation in the trim.

[0026] Considering that in this hull shape there is a
larger submerged volume at the bow - when compared
with said conventional models -, as soon as there is a
tendency for the bow to stay out of water the immersed
volume variation is larger, causing a negative moment
which forces the bow to return to the ideal position, main-
taining the shape of the waterline. The conservation of
the waterline length has direct implications in keeping
the velocity, since when reducing the length there is a
directincrease in wave resistance (when comparing sim-
ilar hulls, one with a shorter waterline length has higher
wave resistance than one with longer waterline length).
[0027] Thisis provided by the fact that, in the bow zone
(1), the value of the breadth (8) corresponding to any
waterline of a vertical section has its maximum value es-
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sentially close to the keel (9) and continuously decreases
up to the deck (10). This means that the bow zone (1)
has an inverse configuration with respect to said conven-
tional boat models and, in addition to the fact that the
maximum value of the breadth (8) for any vertical section
of the bow zone (1) is located essentially close to the
keel (9), the value of the breadth (8) reduces from its
maximum value as it approaches the deck (10). This is
clearly visible in the vertical sections A, B, C, D, E and
F of Fig. 6, all of them belonging to the bow zone (1).
This is no longer true for the remaining vertical sections,
as these belong to the cockpit zone (3) and stern zone
(2), as is visible from the correspondence with Fig. 5.
[0028] Itis considered that, as the value of the breadth
(8) is the most influent parameter on the boat stability
and since the position of the gravity center varies little
and is particularly dependent on the height of the rower,
the vertical sections are approximated to a semicircular
shape in order to minimize the area of the hull surface
and so contribute to the reduction of frictional resistance
against water.

[0029] Additionally, it is considered that the value of
the breadth (8) corresponding to any waterline having its
maximum value substantially close to the keel (9) means
that, in the absence of any curvature discontinuity in the
cross section between the keel (9) and this point - which
would result in a vertex - there is a real need for a cur-
vature between the lower point, the keel (9), and the point
of maximum breadth (8). While keeping the restriction
for the bow zone (1) to comprise only convex sections,
this allows reaching the best performance of the boat.
[0030] On the other hand, the reduction of keel’s lon-
gitudinal curvature, also known as rocker, promotes a
greater ability to maintain a given route with less effort
of the athlete, who can devote more to the propulsion in
the direction of motion, enabling him/her to accelerate
more rapidly till reaching full speed.

[0031] Such advantage is achieved through the sec-
ond technical feature considered as innovative, and
which consists of the fact that the fore body (6) is below
the design waterline, with the stem (11) projecting to aft
(7) in the direction of the deck (10).

[0032] Here again this is an inversion with respect to
said conventional state-of-the-art models. The stem (11)
has an angle which is reverse with respect to conven-
tional state-of-the-art models, i.e., the end of the fore
body (6) of the competition row boat (5) is underwater
and also has more volume in its immersed part than
above the waterline.

[0033] Additionally, the combination of the volume dis-
tribution - larger volume at the ends - and the rocker re-
duction implies an increase of the prismatic coefficient.
It is known by experience [2] that, operating at high
Froude numbers, the increase in this coefficient is ben-
eficial thus achieving a reduction of the wave resistance.
Roughly, Froude number is a dimensionless velocity pa-
rameter and measures how fast a ship travels in relation
toitslength[3]. The Froude numberisimportant because,
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at higher speeds, the resistance due to wave formation
assumes greater importance.

[0034] Considering that: (i) in this type of boats, the
prismatic coefficient is typically between 0.56 and 0.61;
(ii) the prior art boat model shown in Figs. 3 and 4 has a
prismatic coefficient of 0.57; and (iii) the prismatic coef-
ficient of a competition row boat (5) according to the
present invention is in the range of 0.55 to 0.62, one can
verify that a substantial improvement is obtained over
the prior art.

[0035] Also as additional advantage, the combination
of the volume distribution, larger volume at the ends, and
the rocker reduction provides: (i) less air resistance, es-
pecially with headwind or crosswind, (ii) lower tendency
to scend ("caturrar") (pitch or surge movements "cabe-
ceio"), because an immersion of the bow does not cause
such a strong impulse reaction as in a boat of said con-
ventional model, due to volume distribution, and (iii) the
reduction of movements improves the hull performance
and improves the rower’s ability in concentrating the ef-
fort in propulsion and not in controlling the boat.

[0036] In short, the relationship between the technical
features considered as innovative and the technological
advantages and technical problems they solve is as fol-
lows:

- the reduction of the emerged volume creates less
air resistance, reduces the boat subjection to cross-
wind, and creates less vertical impulse when facing
a wave, which reduces the pitch or surge move-
ments. This shape is combined with a non-concave
hull surface, so that the boat can comply with the
current rules applicable to competition [1]. As men-
tioned above, is a question of knowing how to get
the best performance while avoiding deleterious ef-
fects on the boat displacement and considering the
constraint of not having any concave sections in the
bow zone (1).

[0037] Inapreferred embodiment of the presentinven-
tion, there is a breadth (8) corresponding to a maximum
waterline related to an upper waterline and a lower wa-
terline whose breadths have a value lower than that of
the maximum waterline.

[0038] Onthe other hand, each end of said breadth (8)
corresponding to a waterline with maximum value, be-
longing to opposite sides of the boat surface, is connect-
ed to the keel line (9) by a convexly curved line.

[0039] Inanyembodimentofthe presentinvention, the
waterline with maximum breadth (8) will always lie be-
tween 1% and 30% of the depth (4), which is the height
of a certain vertical section measured from the keel (9)
to the deck (11) perpendicular to the waterline.

[0040] Regarding the stern zone (2), the configuration
of said conventional model remains, i.e., the value of the
breadth (8) corresponding to any waterline of a vertical
section has its maximum value essentially close to the
deck (10) and continuously decreasing in the direction
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of the keel (9).

[0041] However, and as an additional feature of the
innovation of the present invention, the increasing of lift
in the bow and the reduction of the longitudinal curvature
of the keel (9) have created the need to increase the
volume at aft (7) in order to maintain longitudinal balance
and its final floating position design. This increase in vol-
ume has already been mentioned and is represented in
Fig. 9.

[0042] Preferably, the competition row boat (5) object
of the presentinvention consists of a single piece in which
all the sections identified - bow zone (1), stern zone (2)
and cockpit zone (3) - form a single piece made through
the mold manufacturing process with polymeric materials
- such as plastics or fiber material, for instance fiberglass
or carbon fiber, or with natural materials such as mahog-
any. However, it is considered that the distinction in this
invention does not relate to the material used, and that
any material known in the state-of-the-art is suited for the
manufacture of competition row boats.

[0043] In an alternative embodiment of the present in-
vention, not preferred, the competition row boat (5) con-
sists of two pieces: a deck part and a hull part which are
longitudinally connected.

[0044] Regarding the cockpit zone (3), this is the area
where the competition row boat (5) contains one or more
apertures, so called cockpits, for accommodating the
crew member (s) and separating the bow zone (1) from
the stern zone (2). Thus, the cockpit zone (3) contains
at least one cockpit.

[0045] The technical features of the present invention,
in their several combinations, are suitable for canoeing
and Rowing practice. Thus, the competition row boat (5)
of the present invention may consist of a kayak, a canoe
or a boat for Rowing competition.

EMBODIMENTS

[0046] In one embodiment of the object of the present
invention, any vertical section of the bow zone (1) of the
competition row boat (5) corresponds to a trapeze with
all its sides convex and rounded vertices, wherein the
smallest base corresponds to the deck (10) and the larg-
est base corresponds to the keel (9).

[0047] Inanother embodiment of the present invention
object, any vertical section of the bow zone (1) of the
competition row boat (5) corresponds to an isosceles tri-
angle with rounded corners and all its sides convex,
wherein the smallest side is the keel (9).

[0048] In one embodiment of the object of the present
invention, any vertical section area of the stern zone (2)
of the competition row boat (5) corresponds to a trapeze
with all its sides convex and rounded vertices, wherein
the smallest base corresponds to the keel (9) and the
largest base corresponds to the deck (10).

[0049] In another embodiment of the object of the
present invention, any vertical section of the stern zone
(2) of the competition row boat (5) corresponds to an
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isosceles triangle with rounded corners and all its sides
convex, wherein the largest side is the deck (10).
[0050] In one embodiment of the present invention ob-
ject, the fore body (6) comprises a section perpendicular
to any waterline. In addition, the stem (11) comprises
three sections, joined as follows:

- afirst convex section projecting to the fore body (6)
in the direction of the deck (10);

- astraight section perpendicular to any waterline;

- asecond convex section projecting to aft (7) in the
direction of the deck (10);

wherein the first convex section is the smallest of these
sections.

[0051] In a more detailed embodiment of the present
invention object, the prismatic coefficient of the compe-
tition row boat (5) is 0.5816.

[0052] In eight alternative embodiments of the present
invention object, the cockpit zone (3) contains one, two,
three, four, five, six, seven or eight cockpits suitable for
one, two, three, four, five, six seven or eight rowers, re-
spectively.

[0053] As will be apparent to one skilled in the art, the
invention should not be limited to the embodiments de-
scribed herein and various modifications which remain
within the scope of the present invention are possible.
[0054] Of course, the preferred embodiments present-
ed above can be combined in different possible ways,
although herein the repetition of all such combinations is
avoided.
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tects and Marine Engineers, 1988.
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bility, Powering and Resistance", p. 328, A&C Black,
2014.

Claims

1. Competition row boat (5) with a cockpit zone (3), a
bow zone (1) - between the cockpit zone (3) and the
fore body (6) - and a stern zone (2) - between the
cockpit zone (3) and aft (7) - characterized in that,
in the bow zone (1), the value of the breadth (8) cor-
responding to any waterline of a vertical section has
its maximum value essentially close to the keel (9)
and continuously decreases up to the deck (10).

2. Competition row boat (5) according to the preceding
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10.

claim characterized in that the fore body (6) is be-
low the design waterline, wherein the stem (11) is
projected to the aft (7), in the direction of the deck
(10).

Competition row boat (5) according to claim 2 char-
acterized in that any vertical section of the bow zone
(1) corresponds to a trapeze with all its sides convex
and rounded vertices, wherein the smallest base cor-
responds to the deck (10) and the largest base cor-
responds to the keel (9).

Competition row boat (5) according to claim 2 char-
acterized in that any vertical section of the bow zone
(1) corresponds to anisosceles triangle with rounded
corners and all sides convex, wherein the lower side
is the keel (9).

Competition row boat (5) according to any of the pre-
ceding claims characterized in that it has a pris-
matic coefficient between 0.55 and 0.62.

Competition row boat (5) according to the previous
claim characterized in that it has a prismatic coef-
ficient of 0.5816.

Competition row boat (5) according to any of the pre-
ceding claims characterized in that, in the stern
zone (2), the value of the breadth (8) corresponding
to any waterline of a vertical section has its maximum
value essentially close to the deck (10) and contin-
uously decreasing in the direction of the keel (9).

Competition row boat (5) according to any of the pre-
ceding claims characterized in that any vertical
section of the stern zone (2) corresponds to a trapeze
with allits sides convex and rounded vertices, where-
in the largest base corresponds to the deck (10) and
the smallest base corresponds to the keel (9).

Competition row boat (5) according to any of the pre-
ceding claims characterized in that the fore body
(6) comprises a section perpendicular to any water-
line.

Competition row boat (5) according to any of the pre-
ceding claims characterized in that the stem (11)
comprises three sections, joined in the following way:

- afirst convex section projecting to the fore body
(6), in the direction of the deck (10);

- a straight section perpendicular to any water-
line;

- a second convex section projected to the aft
(7), in the direction of the deck (10);

wherein the first convex section is the smallest of
these sections.
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Competition row boat (5) according to any of the pre-
ceding claims characterized in that it consists of a
single piece.

Competition row boat (5) according to claim 10 char-
acterized in that it consists of two pieces longitudi-
nally connected: a deck part and a hull part.

Competition row boat (5) according to any one of the
preceding claims characterized in that the cockpit
zone (3) contains at least one cockpit.

Competition row boat (5) according to the previous
claim characterized in that the cockpitzone (3) con-
tains one, two, three, four, five, six, seven or eight
cockpits suitable for one, two, three, four, five, six,
seven or eight rowers, respectively.

Competition row boat (5) according to any of the pre-
ceding claims characterized in that it consists of a
kayak, a canoe or a boat for Rowing competition.
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