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directional guidance to said sailing boat

Keel assembly configured for mounting in a hull of a sailing boat for providing stability and

A keel assembly configured for mounting in a hull of a sailing boat for providing stability and directional guidance to
said sailing boat, wherein the keel assembly comprises: a keel mounted on a keel shaft such that the keel is
rotatable through a keel opening between a retracted position and an extended position wherein the keel protrudes
substantially downward from the hull, a keel opening cover configured such that it covers, in a cover position, at
least part of the keel opening when the keel is in the extended position.

Dit octrooi Is verleend ongeacht het bijgevoegde resultaat van het onderzoek naar de stand van de techniek en schriftelijke opinie. Het

octrooischrift komt overeen met de oorspronkelijk ingediende stukken.
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Keel assembly configured for mounting in a hull of a sailing boat for providing stability and

directional guidance to said sailing boat

The present mvention relates to a keel assembly configured for mounting in a hull of a
satling boat for providing stability and directional guidance to said sailing boat. In addition, the
mvention relates to a boat comprising such keel assembly.

Sailing yachts and boats employ the wind, acting on the sails, to propel the sailing yacht
on the surface of the water. The direction of sailing can be determined based on a balance of
forces between the wind acting on the sails and forces acting on a structural element of the yacht
protruding below the surface of the water. The wind causes an aerodynamic sail force on the sails,
comprising of a sail side force component and a sail thrust component. The sail thrast component
causes the satling boat to propel forward. The sail side force component causes the boat to drift
downwind, this 1s typically known as the leeward direction. Thus the boat tends to drift oitf a
course set by the captain. The water causes a hydrodynamic force on the structural element,
comprising a hydrodynamaic lift force component and a board drag component. The hydrodynamic
hitt torce component atms to counteract the aerodynamic sail side torce. In other words, the
structural element counteracts the leeward force of the wind acting on the sails, such that a
sideways motion of the satling yacht 1s minimized. A secondary purpose of the structural element
1s to provide ballast, such that the stability of the yacht 1s improved whilst sailing. Such structural
clements are typically known as keels.

Keels are typically bolted to the hull of the yacht or may be integrated in the hull of a
yacht, such that they are formed in a single piece together with the hull. They are typically formed
with a higher weight than necessary lor the construction of such keels. In the context of the
application the wording heavy and/or higher weight 1s defined as comprising more weight than
necessary for the construction of an element. For example, a heavy keel 1s a keel having more
weight than necessary for the construction of said keel. Because the yacht comprises a heavy keel,
the centre of gravity of the yacht 1s relatively low, which improves the stability of the yacht.
Therefore the yacht 1s allowed to carry more satl, this improves the pertormance of the sailing
yvacht. In practice such keels have a weight dependent on the size of the yacht. A yacht of 10m has
a [ixed keel with a weight of about 1650kg, a yacht of 14m has a keel with a weight of about
3875kg, etc. In other words, a ratio of the weight of the yacht to the weight of the fixed keel, 1.¢. a
ballast ratio, varies from 20% to 45%. The ballast ratio 1s typically about 30%.

A disadvantage of a fixed keel 1s that the fixed keel imcreases the draft of the hull of the
yacht. In other words, a yacht with a fixed keel protrudes much deeper in the water than a yvacht

without a fixed keel. This reduces the sailing area in which a yacht may sail. In practice, a yacht
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with a fixed keel may not sail or moor 1n shallow areas.

A centreboard 1s a structural element which is typically retractable and which serves a
stmilar purpose, 1.e. limiting drift, as a keel. The retractability of the centreboard allows the
centreboard to be raised, such that the sailing boat may sail or moor in shallow waters. A
centreboard typically comprises a limited width and a high aspect ratio, which is the ratio of the
length of the centreboard to its mean chord. In other words, a centreboard typically has an
clongated shape. The centreboard 1s typically a slim element in order o reduce drag in the water.
Because the centreboard has an elongated shape and is typically shim, the centreboard does not
comprise a weight higher than necessary for the construction of the centreboard.

A disadvantage ol a centreboard is that the centre of gravity of the sailing boat with a
centreboard 1s relatively high compared o the centre of gravity ol a comparable sailing boat with a
keel. Because the centre of gravity is relatively high, the righting ettect - the etfect which keeps
the boat substantially upright - 1s sub-optimal. Theretore more internal ballast is needed to obtain a
similar stability compared to a boat with a fixed keel. The extra weight reduces the performance of
the yacht.

US 1118360 describes a retractable keel. Said retractable keel 1s mounted at least partially
in the hull of the yacht and may be lowered and raised from the hull into or from the water, A
sailing yacht or boat with a retractable keel has a suboptimal performance.

It 1s an object of the present invention to improve the performance of a sailing yacht or boat
with a retractable keel.

The mvention provides for this purpose a keel assembly configured for mounting 1n a hull of a
satling boat for providing stability and directional guidance to said satling boat, wherein the keel
assembly comprises:

— a keel mounted on a keel shaft such that the keel is rotatable through a keel opening

between a retracted position and an extended position wherein the keel protrudes

substantially downward from the hull.

— akeel opening cover contigured such that it covers, in a cover position, at least part of the

keel opening when the keel is in the extended position.

The invention is based on the insight that a large opening in hull affects the performance of the
satling boat. However the skilled person will appreciate that the length and weight of a keel
otherwise posttively etiect the performance of a sailing boat. A keel opening provided in the hull
of a boat allows a keel to rotate through the keel opening. The keel opening 1s situated at the
bottom of the hull. By covering the keel opening with a keel opening cover, the hydrodynamic
streamiine of the hull is improved, thereby reducing drag and turbulence. Hence the performance

of the ship, when sailing with extended keel, 1s improved. In other words, water is no longer
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allowed to enter the hull of the ship which would substantially slow down the movement of the
sailing boat. An additional advantage 1s that by providing a keel which 1s retractable, the draft of a
sailing boat may be reduced or increased depending on the location where the yacht 1s satled. For
example, the sailing vacht may be satled or moored in shallow areas as well as deep areas of a sea
or lake. It is a turther additional advantage of the assembly of the invention that the stability of the
satling boat 1s increased by providing a substantially heavy keel, thereby allowing the sailing yacht
to carry more sail thus improving performance. Yet another advantage is based on the insight that
the stability that 1s required when sailing, 1s much higher than the stability that 1s required when
the yacht 1s motoring towards a port. Hence the sailing yacht with the assembly of the invention
may moor in a shallow port and sail in the deep waters around the port. Yet another advantage of
the assembly according to the invention is that a longer and thus deeper keel has proven to be more
optimal for the performance of the yacht. This is due to the improved hydrodynamic performance
of a yacht with a long keel. In other words, the keel assembly according to the invention combines
the advantages of a fixed keel with the advantages ol a centreboard, without performance
reduction.

Preferably, the keel opening cover is moveably coupled to the keel by a connection, the
connection being configured such that the rotation of the keel to said extended position causes the
keel opening cover to be moved to said cover position. By coupling the keel to the keel opening
cover, via a connection, the keel opening cover is moved to its cover position along with the
movement of the keel. Thereby the amount of additional structural and actuating means needed 18
reduced 1n order to move the keel opening cover.

Preferably, the connection comprises a cover shalt and wherein an upper end of the keel 1s
coupled to a front portion of the keel opening cover via the cover shalt. Because only a small
portion of the keel 1s connected inside the hull, a substantially larger portion of the keel 1s allowed
to rotate in and out of the hull. Thus, when the keel 1s 1n the extended position, said substantially
larger portion of the keel protrudes from the hull, thereby providing a large contact surface upon
which the hydrodynamic forces may act. This improves the performance of the sailing yacht.

Preferably, the connection is further configured such that the rotation of the keel from the
extended to the retracted position moves the keel cover from the cover position to an open
position. When the keel ol the sailing yacht hits a shallow area or a rock protruding from the sea
bottom, the keel 1s rotated 1 the direction of the keel opening cover, towards the retracted position
of the keel. The keel induces the keel opening cover, via the connection, to move away from the
cover position. In this way, the keel opening cover 1s moved out of the way of the rotating keel in

order to prevent damages to the keel and the keel opening cover.
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Preterably, when the keel 1s in the retracted position, the keel is substantially enclosed by the
hull. When the satling yacht 1s sailing downwind, which is the term used when the sailing yacht is
satling at 180° of the direction of the wind, a centreboard would typically be retracted. Otherwise
the centreboard would only cause a board drag force in the water, thereby reducing the
performance of the sailing yacht. By retracting the keel to the retracted position, wherein it 1s
substantially enclosed by the hull, the keel 1s at least partly removed from the water. Thereby
substantially reducing the board drag force component or even completely eliminating said board
drag torce component. Thus the performance of the sailing yvacht 1s improved. Another advantage
is that the draft of the sailing boat 1s reduced. Because the draft of the sailing boat 1s reduced, the
depth of the water in which a satling boat may sail 1s reduced. Therefore the sailing yacht with a
retracted keel can sail 1in shallower water than a sailing boat with a fixed keel. This increases the
area i which a sailing boat may sail. Yet another advantage 1s that when a sailing boat runs dry —
which is the term used when the satling vacht hits a sand bank or rests on the sea tloor when the
tide 1s out, 1.e. the water level 1s low — a sailing boat with a [1xed keel would by tipped on its side.
When the tide comes back 1n, 1.e. the water starts to rise again, the boat might not set it self upright
anymore and sink or the tipping might even have caused irreparable damage. Because the keel 1s
substantially enclosed by the hull a sailing boat substantially rests on the sea floor with 1ts hull
rather than the keel. Therefore the tendency of the boat to tip is reduced when the boat runs dry
and damage is prevented.

Preferably, the keel assembly turther comprises a keel housing which encloses the keel at least
partly in the retracted position. By enclosing at least part of the keel in the retracted position,
water, which would otherwise splash upwardly into the hull of the boat when sailing, 1s not
allowed to enter the hull. Thereby the intake of water 1s reduced when sailing, maintaining the
performance of the sailing boat during sailing,

Preferably, the keel housing comprises said keel opening. By providing the keel housing with
the keel opening, the keel 1s allowed to rotate between the retracted position and the extended
position.

Preferably, the keel shatt 1s arranged at a front segment of the keel housing. In this way, the
keel shatt 1s automatically rotated to a retracted position, or there in between, when the keel hits
sediment or the sea bottom. Thus permanent damage 1s avoided or the sailing speed 1s mamtained.

Prelerably, a slot 1s provided in the keel housing and guiding pins are mounted on the keel
opening cover, wherein the slot is configured tfor guiding the guiding pins such that the keel
opening cover is controllably moved between said open and cover position. The orientation of the
keel opeming cover, relative to the satling boat, 1s maintained even in rough conditions. This

ensures to always cover the keel opening in a sufficient way. The keel opening cover suftficiently



10

135

20

25

30

closes the keel opening, even when the sailing boat 1s rocking heavily. This improves the
reliability of the assembly.

Preferably, the keel assembly further comprises an actuator being connected to the keel and
wherein the actuator 1s configured tor rotating the keel between said retracted and extended
position. The keel 1s rotated between the retracted and extended position by the actuator. This
allows a user to position the keel 1in a desired position via the actuator, without manually lifting or
positioning the keel.

Prefterably, the keel opening cover is arranged above an upper end of the keel when the keel 1s
in the retracted position. Tests have shown that this arrangement allows the keel to be
accommodated in a sumple manner.

Preferably, a surface area of the keel opening cover is substantially the same as a
remaining surface area of the keel opening when the keel is 1n the extended position. The
streanmiine of the hull i1s maintained and performance is improved by covering substantially the
same surface area as the remaining surface area. In other words, only a small portion of surface
area, not covered by the keel opening cover, causes drag in the water.

Preferably, the keel has a weight greater than 1500kg, preferably greater than 2500kg,
more preferably greater than 3000kg, most preferably greater than 5000kg. The stability of the
boat with a heavy keel is tmproved, such that 1t may carry additional sail. This improves the
performance of the sailing boat.

The mnvention turther provides a satling boat comprising a keel assembly as described
above.,

Preferably, the sailing boat comprising the keel assembly has a ballast ratio preferably
larger than 15%, more preferably larger than 20%, most preferably larger than 25%. The ballast
ratio 1§ preterably smaller than 553%, more preferably smaller than 48%, most preterably smaller
than 40%.

The advantages of the keel assembly apply, mutatis mutandis, to the sailing boat
comprising the keel assembly.

The accompanying drawings are used to ilustrate presently preterred non-limiting
exemplary embodiments of devices of the present invention. The above and other advantages of
the features and objects of the invention will become more apparent and the invention will be
better understood from the following detailed description when read in conjunction with the
accompanying drawings, m which:

Figure 1 1s a schematic representation of a known sailing yacht;

Figure 2 is a top view representation of a sailing boat wherein a force equilibriuum 1s shown;



10

135

20

25

30

Figure 3 1s a rear view representation of a sailing boat wherein a force equilibrium acting on the
sailing boat 1s shown;

Figure 4 1s a schematic representation of an embodiment of the keel assembly according to the
mvention mn a longitudinal section along the longitudinal direction of a sailing yacht, wherein the
retractable keel 1s in an extended position;

Figure 5 1s a schematic representation of an embodiment of the keel assembly according to the
mvention in a longitudinal section along the longitudinal direction ol a sailing yacht, wherein the
retractable keel 1s 1n a retracted position;

For the sake of argument, portions of elements from the invention detined in the
description are defined relative to a longitudinal section of the boat when the keel 1s in the
extended position.

Figure 1 shows a sailing yacht 100 comprising a hull 101. The hall 101 15 a watertight
body of the satling yacht 100. The line where the hull meets the water surface is defined as the
water line. The yacht 100 comprises a fixed keel 137, wherein the fixed keel 137 1s integrated in
the hull 101. The yacht 100 may also comprise a fixed keel 137 that 1s bolted to the hull 101. In
this case, the design of the fixed keel 137 may be so that the fixed keel 1s compatible with the
streamiine of the vacht 100. The fixed keel 137 1s positioned in a central position of the hull and 1s
integrated in a bottom portion of the hull 101. The hull 101 is substantially streamlined and
comprises a bottom portion which 1s substantially flat, such that the sailing boat 100 may ghde on
the water. The bottom portion of the hull 1s detined as the portion of the hull of the boat below by
the water line excluding the keel. The fixed keel 137 projects trom the hull 101, substantially
downward 1n the water. The fixed keel has a surface relative to the surface area ol a sail 103 such
that an aecrodynamic leeward force caused by the wind acting on the satls 103 of the sailing boat
100 1s at least partially compensated by the hydrodynamic lift force caused by the pressure
difference across a leeward and windward surface area of the fixed keel.

Figure 2 shows a top view ol a satling boat. The arrows 104 indicate an apparent wind
direction acting on the sails 103 of the yacht. The arrows 103 indicate the relative flow ol water.
The boat 100 comprises a centre line 1)/, indicating the centre of the sailing boat, seen in a
longitudinal direction of the boat. The boat 100 sails in a direction 106. The sailing direction 106
1s defined by a leeway angle, v, between the centre line 107 of the sailing boat and the sailing
direction 106. The wind 104 acting on the sails 103 generates an aerodynamic satling force 108.
The aerodynamic satling force 108 decomposes 1n a sail stde component 109, substantially
perpendicular to the sailing dwrection 106, and an aerodynamic sail trust component 110. The
figure furthermore shows a hydrodynamic force 111 acting on the keel 102 of the yacht 100. The

hydrodynamic force 111 decomposes in a hydrodynamic lift component 113 and a hydrodynamic
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board drag component 112. As for an airplane wing, the difference of pressure resulting from
unequal velocity of the water 105 circulating on each side of the keel creates a hydrodynamic hift
component 113, The hydrodynamic board drag component 112 is perpendicular to the
hydrodynamic lift component and is opposite to the sailing direction 106. The hydrodynamic lift
component {13 aims to counteract the sail side component 109, such that the leeward motion of a
yacht 1s substantially countered. For example, the boat will drift slightly in the leeward direction,
at the leeway angle, y. This leeward motion of the yacht is defined by the movement from the
yacht, from a first location to a second location in the direction of the wind. The boat will also sail
substantially forward because the aerodynamic sail trust component 110 is larger than the
hydrodynamic board drag component 112. The shape and size of the keel has an effect on the
performance of the sailing boat. The size 1s determined by the length and the chord of the keel.
This 1s typically defined by an aspect ratio, 1.€. the ratio of the length and the chord. Preferably the
aspect ratio 18 high, i other words, the aspect ratio 1s more than 2/1, preferably more than 4/1,
preferably more than 6/1. This 1s based on the insight that the chord, 1.e. the width of the keel, 1s
directly related to the hydrodynamic board drag component. The keel typically has a profiled
cross-section, this term will be discussed in a further figure, in order to reduce drag and increase
lift. A keel with a small chord and a long length has a more pronounced curvature compared to a
keel with a large chord and a small length. Because the lift of the keel 1s produced by a high
pressure on the leeward side and the low pressure of the windward side, the pressures will meet at
a trailing edge. The high pressure will leak to the low pressure side and cause turbulence. Thus the
trailing edge creates less lift and creates drag. A keel with a long chord and a small length will
leak more than a keel with a small chord and a long length. In other words, a keel with a larger
chord compared to a keel with a smaller chord causes more drag in the water than the keel with the
smaller chord. It will be clear to the skilled person, that in order to achieve a size of the keel
relative to the size of the satl, it must comprise a length proportionate to the width. Thus the aspect
ratio 1s high 1n order to obtain a good performance.

Figure 3 shows a rear view of a sailing boat 100. Wherein the acrodynamic sailing force
108 acts on the sail 103 and the hydrodynamic sailing force 111 acts on the keel 102. The
aerodynanic satling force 108 acts on the sails 103 at a centre of effort 116 and causes a heeling
force 121. The heeling force 121 causes a heeling moment 135 around the centre line 107 of the
boat. The heeling force 121 1s situated at a point, located at a distance D, from the centre of gravity
117 of the sailing boat. A centre of hydrodynamic forces 118 1s situated at a point, located at a
distance d from the centre of gravity 117 of the sailing boat. Because the distance D 1s larger than
the distance d, the boat 1s heeled at an angle, o, between a sailing mast axis 119 and a vertical axis

120. In other words, the satling boat does not sail upright. The heeling effect, wherein the heeling
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force 121 causes the yacht to not sail upright, negatively tmpacts the performance of the sailing
yacht 100 because the rounded edge portion of the hull is tmmersed in the water. The eftect 1s that
the hull causes more drag in the water. While certain hull designs take this effect into account, an
additional eftect 1s that because the sailing boat 100 is inclined the thrust of sailing boat is reduced
because the etfective area of the satls upon which the wind may act is reduced. The weight of the
keel 102 aims to counteract said heeling effect by substantially counteracting it with a righting
effect. In an embodiment the keel 102 may also swing round an axis (not shown), which is
ortented in a longitudinal direction of the satling boat. In this way, the keel 102 may be swung in a
direction such that the heeling effect is countered.

The keel 102 comprises a heavy weight, which, together with the weight of the sailing
boat forms a centre of gravity 117 of the sailing boat. A buoyancy force 115 is situated
substantially otfset irom the vertical axis 120. It will be clear that the buoyancy torce 115 may be
located at different offsets from the vertical axis 120, depending on the heeling angle, a. For
example, a boat saihing perpendicular to the wind will have heeling force 121 acting on the saihing
boat which 1s higher than a heeling lorce acting on a boat sailing downwind from the wind. The
larger heeling torce, when sailing perpendicular to the wind, will cause the boat to heel more than
when the sailing boat is sailing downwind trom the wind. Theretore the boat sails at a larger
heeling angle, 1.e. more inclined. Because the boat sails at a larger heehing angle, the buoyancy
force 115 when sailing perpendicular to the wind will be situated more to the side of the hull, seen
in a lateral direction of the sailing boat. When the satling boat is sailing downwind from the wind
the buoyancy force 115 will be situated close to or even on the mast axis 119. The buoyancy force
113 and the weight force 114 acting on the centre of gravity 117 form a force couple. The force
couple causes a righting effect 136, countering the heeling effect 135, such that a smaller portion
of the rounded edge portion of the hull 1s immersed in the water, thereby reducing drag caused by
the immersed rounded edge portion of the hull. Thus the boat 1s inclined upward. In this way, the
performance of the yacht is improved. In other words, the keel 102 improves the stability of the
satling boat 100, such that it can sail closer to its upright position, wherein the bottom portion of
the hull glides more optimal in the water, thereby improving the pertormance of the sailing boat.
Preferably, the centre of gravity of the sailing boat 1s situated below the bottom portion of the
satling boat.

Figure 4 shows a schematic perspective view of an embodiment of the keel assembly
according to the mvention. The figure shows particularly a cross-section of the keel assembly 123
wherein the keel 102 is positioned in the extended position.

The keel assembly 125 1s mounted in the bottom portion of the hull 101 of a sailing boat

100, wherein the keel 102 is mounted to a keel shaft 126, such that the keel 1s rotatable. The keel
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comprises a leading edge, said leading edge 1s the bottommost edge of the keel, when the keel 1s in
the retracted position. In other words, the leading edge 1s the part of the keel which first contacts
the water when satling forward with the keel 1n the extended position. The keel furthermore
comprises a tratling edge, wherein said trailing edge 1s the uppermost edge of the keel, when the
keel 1s in the retracted position. The keel 102 is shown as an object with an aerotoil shaped cross-
section. It will be clear to the skilled person that any shape of the keel can be opted tor depending
on the practical situation. For example, a wing keel or bulb keel may be used. Typically a keel is
symmetrical, seen in a longitudinal direction of the cross-section of the keel, such that forces
acting on a keel are substantially siumtlar 1n a starboard tack position and a port tack position. The
skilled person will appreciate that, for example when sailing with a catamaran, the keels may also
be non-symmetrical or that multiple keel assemblies may be used. In said example each hull of the
catamaran may be fitted with a keel assembly comprising a keel. The keel assembly 125 15
preferably mounted in a central position in the hull 101 of the sailing boat 100.

The keel shatt 1s mounted 1n a keel housing 127 at a front segment of the keel housing
127, such that the keel shaft is rotatable. The front segment of the keel housing is defined as the
first 23% of the keel housing 127 seen 1n the longitudinal direction of the sailing boat. The skilled
person will appreciate that ditferent embodiments are possible. For example, the keel shaft 126
may be mounted on bearings comprised in the keel housing 127. Alternatively, the skilled person
will appreciate that, in the embodiment shown in the [igure, the keel 102 1s mounted 1n a keel
housing 127, and that all manner of practical embodiments can be opted for depending on the
practical situation. For example, the keel 102 may also be mounted on a keel shaft 126, wherein
said shaft 1s mounted directly in the hull 101,

The keel 102 1s shown 1n the extended position, wherein the keel protrudes substantially
downward from the hull 101 through a keel opening 128. The keel opening 12X allows the keel
102 to rotate through the keel opening 128, when it 1s moved between the extended position to the
retracted position, as shown in figure 5, or vice versa. The keel opening 128 furthermore allows
the keel to protrude from the hull 101. For example, when the boat hits the sea bed, with the keel
102 1n the extended posttion, the keel 102 may at least partially rotate through keel opening 128.
The keel opening 128 is schematically shown to be rectangular. It will be clear to the skilled
person that the keel opening 128 may have any form. The keel opening 128 may, for example, be
shaped such that the keel 102 only narrowly passes through the opening. In another example, the
keel opening 128 may be formed such that 1t substantially replicates the shape of the keel. This
would advantageously influence the streamline of the bottom of the hull since the gap between the

keel and the hull would be smaller and narrower, thus reducing the chance that water may slow
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down the boat. The keel 102 may also be configured such that at least a portion of the keel is
rotatable along a longitudinal direction of the satling boat, i order to counter the heeling etfect.

A keel opening cover 129 1s shown to cover at least part of the keel opening 128 when the
keel 102 is in the extended position. The keel opening cover 129 may be tormed to narrowly fit in
the keel opening 128 or the shape of the keel opening cover 129 may substantially replicate the
shape of the keel opening. The [1gure shows that a front portion of the keel opening cover 129 1s
situated close to the top portion of the keel 102, seen in a longitudinal direction of the satling boat.
However it will be clear to the skilled person that the keel opening cover 129 may also be shaped
to at least partially encompass the keel 102 when it 1s positioned in the retracted position.
Preferably, the keel opening cover 129 1s formed of a single part, however depending on the
application, may comprise a plurality of interconnected parts forming the keel opening cover 128.
‘The movement of the keel opening cover 129 1s described here below. The keel 102 may also
comprise a cover part such the keel cover part (not shown) and the keel opening cover 129
cooperate to completely cover the keel opening 128.

The keel housing 127 1s shown to be integrated in the hull 101 of the sailing boat 100. The
skilied person will appreciate that the form of the keel housing 127 may be adapted so that it saves
space on the inside of the hull 101. The keel housing 127 furthermore comprises the keel opening
128, through which the keel 102 may rotate and protrude. The keel opening 128 provided 1n the
keel housing 127 is considered to be indirectly a keel opening 128 in the hull 101. In other words,
the keel housing 127 comprises an open side. In an alternative embodiment (not shown) the keel
assembly 125 1s installed in the hull 101 of a boat without the keel housing 127, a keel opening
128 1s to be provided in the hull 101. The keel housing 127 1s configured to be mounted in the hull
101 of the sailing boat 100.

It will be clear to the skilled person that the weight of the keel 102 1s relative to the total
weight of the sailing boat 101. For example, a small yacht may have a keel of 500kg whilst a
larger luxury sailing yacht may have a keel of 1000kg. Preterably the weight of the keel 1s more
than 10% of the total weight of the sailing boat, more preferably more than 20%, most prelerably
more than 30% of the total weight of the satling boat. In other words, the sailing boat comprising
the keel assembly may have a ballast ratio preferably larger than 15%, more preferably larger than
20%, most preferably larger than 25%. The ballast ratio 1s preferably smaller than 55%, more
preferably smaller than 48%, most preferably smaller than 40%.

Figure 5 shows a schematic perspective view of an embodiment of the keel assembly
according to the invention..

In particudar figure 5 shows that the keel 102 1s positioned 1n the retracted position. The

keel 102 1s enclosed by the keel housing 127. In other embodiments (not shown), the keel 102 1s at
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least partly enclosed by the keel housing 127, Preferably more than 50% of the keel is enclosed by
the keel housing 127, more preferably more than 73%, most preferably more than 90%. In other
words, the keel housing 127 encloses at least part of the keel 102. It will be clear to the skilled
person, that when the keel 102 1s in the retracted position, the leading edge of the keel may also
protrude from the keel opening.

The keel 102 is moveably coupled to the keel opening cover 129 by a connection 134. The
connection 134 1s embodied by an intermediate element. The connection 134 couples the keel
opening cover 129 to the keel 102. When the keel 102 rotates, from the position wherein it 1S
retracted to a position wherein it 1s extended, the keel opening cover 129 moves from an open
position to a closed position wherein the keel opening cover 129 covers the keel opening 128. The
connection 134 is coupled to an upper portion of the keel via a cover shaft 130. The connection
134 1s connected to a front portion of the keel opening cover 129.

During the rotation of the keel 102, the keel opening cover 129 is controllably moved
between the open and closed position by a slot 132 wherein guwiding pins 132, which are mounted
to the keel opening cover 129, are guided. The guiding of the cover, in between positions, ensures
that the keel opening cover 129 1s lying, relative to the hull, during the movement. Because the
keel opening cover 129 1s connected on two positions, the interaction between the connection 134
and the gwiding pins 132 causes the keel opening cover 129 to be controllably lowered to the cover
position, wherein it covers the keel opening cover. In this way, misalignment of the keel opening
cover 129 on the keel opening 128 1s avoided and the performance of the sailing boat 100 1s
guaranteed. For example, the sea may be wild due to an upcoming storm, wherein the waves may
increase, rocking the boat heavily. Even in such a scenario, the cover may easily be moved to the
closed position without the need of additional means.

When the keel 102 of the sailing boat hits the seabed, the keel 102 rotates, by the force
exerted on the keel 102 by the seabed, from the extended position to a retracted position. The
rotation of the keel 102 causes, via the interaction of the connection 134 and the guiding pins 132,
the keel opening cover 129 to move to its open position.

The keel assembly 125 fturther comprises an actuator 133, The actuator 133 1s connected
to the keel 102 by a connection means, for example, the connection means may be a rope, wire,
cable, chain, shalt or belt. The skilled person will appreciate that many different possibilities are
applicable as connection means. The actuator may be a hydraulic or pneumatic piston, winch,
motor or any other rotary actuator. The actuator i1s contigured for rotating the keel between the

retracted and the extended position. Alternatively the actuator may also be directly connected to

the keel 102.
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In an alternative embodiment {(not shown) the actuator may also be directly connected to
the keel shaft 126 such that the additional wire-like connection means are avoided. Alternatively a
gearbox may be provided i between the actuator and the keel shaft 126, such that the torque
required by the actuator is reduced. The skilled person will appreciate that in said alternative
embodiment an overrunning clutch s preterred between the gearbox and the actuator or the
actuator and the keel 102 such that, when the keel 102 abruptly hits ground and is rotated towards
the hull, counter torque, provided by the actuator, which would otherwise harmiully damage the
device, 1s avoided.

In yet another alternative embodiment (not shown), the keel opening cover 129 comprises
a plurality of interconnected parts, wherein a first part of the keel opening cover may be coupled to
a first shaft, wherein the first shaft extends 1 the longitudinal direction of the keel opening 128,
mounted at a lateral edge of the keel opening 128. A second part of the keel opening cover may be
coupled to a second shatt, mounted at the oppostte lateral edge of the keel opening 128. In this
way, a swing-door like cover 1s formed. The first and second parts of the keel opening cover are
situated in a substantially upright position when the keel 1s 1n the retracted position. When the keel
102 1s 1 the extended position the first and second part of the keel rotate, via the first and second
shaft, to a closed position wherein each of the first and second part covers at least part of the keel
opemng cover. Preferably each of the first and second parts covers at least 30% of the keel
opening 128, more preferably at least 40%.

The keel opening cover 129 is arranged above an upper end of the keel 102, when the keel
1S in the retracted position. It will be clear that the keel opening cover 129 may also rest on the
keel.

It will be clear to the skilled person that the keel 102 may also be positioned in any
intermediate position between the retracted and extended position.

Based on the figures and the description, the skilled person will be able to understand the
operation and advantages of the invention as well as different embodiments thereof. It 1s however
noted that the description and figures are merely intended for understanding the invention, and not
for limiting the mvention to certain embodiments or examples used therein. Theretore 1t 15

emphasized that the scope of the invention will only be defined in the claims.
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Conclusies

1. Een kielsamenstel (1235) dat ingericht 1s voor het monteren in een romp (101) van een zeilboot
voor het verschatfen van stabiliteit en richtingsbegeleiding aan de zeilboot, waarbij het
kielsamenstel (125) omvat:
- een kiel (102) die gemonteerd is op een kielas (126) zodanig dat de kiel roteerbaar is
doorheen een kielopening (128) tussen een teruggetrokken positie en een uitgestrekte
postitiec waarbij de kiel (102) zich 1n hoofdzaak neerwaarts van de romp (101) uitsteekt;
- een Kielopeningsdeksel (129) dat ingericht is zodat het in een atdekpositie, ten minste een
deel van de kielopening (128) bedekt wanneer de kiel (102) zich in een witgestrekte positie

bevindt.

2. Kielsamenstel (1235) volgens conclusie 1, waarbij het kielopeningsdeksel (129) beweegbaar
gekoppeld 1s aan de kiel (102) door middel van een verbinding (134), de verbinding (134) 1s
mgericht zodanig dat de rotatie van de kiel naar de uitgestrekte positie ervoor zorgt dat het

kielopeningsdeksel naar de atdekpositie wordt bewogen.

3. Kielsamenstel volgens de voorgaande conclusie, waarbij de verbinding een dekselas (130)
omvat en waarbij een bovenste uiteinde van de kiel gekoppeld 1s aan een voorste deel van het

kielopemngsdeksel (129) via de dekselas (130).

4. Kielsamenstel volgens conclusie 2 ot 3, waarbiy de verbinding verder 1s ingericht zodat de
rotatie van de kiel (102) van de uitgestrekie naar de teruggetrokken positie het kielopeningsdeksel

(129) van de atdekpositie naar een open positie beweegt.

. Kielsamenstel volgens €én der voorgaande conclusies, waarbij wanneer de kiel (102) in

teruggetrokken positie 1s, de kiel (102) in hootdzaak omsloten 1s door de romp (101).

6. Kielsamenstel volgens één van de voorgaande conclusies, verder omvattende een kielbehuizing
(127) die de kiel (102) die zich in een teruggetrokken positie bevindt, ten minste gedeeltelijk in
omshut.

7. Kielsamenstel volgens conclusie 6, waarbij de kielbehuizing (127) de kielopening (128) omvat.

. Kielsa ( ' sies, waarbij de kielas (126) aangebracht i1s by
3. Kielsamenstel volgens de voorgaande conclusies, waarbij de kielas (126) aangebracht 1s by een

voorste segment van de Kielbehuizing (127).
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9. Kielsamenstel volgens €én van de conclusies 6 tot 8, waarbij een sleuf (131) 1s voorzien in de
kielbehuizing (127) en gelewdingspinnen (132) gemonteerd zyn op het kielopeningsdeksel (129),
waarbij de sleut (131) itngericht 1s voor het geleiden van de geleidingspinnen (132) zodamg dat het
kielopeningsdeksel (129) op controleerbare wijze bewogen wordt tussen de open positie en de

aldekpositie.

10. Kielsamenstel volgens één van de voorgaande conclusies, verder omvattende een actuator
(133) die verbonden 1s met de kiel en waarbiy de actuator (133) ingericht 1s voor het roteren van de

kiel tussen de teruggetrokken en uitgestrekte positie.

11. Kielsamenstel volgens €én van de voorgaande conclusies, waarbij het kielopeningsdeksel (129)
aangebracht i1s boven een bovenste uiteinde van de kiel (102) wanneer de kiel (102) 1n de

teruggetrokken positie is.

12. Kielsamenstel volgens één van de voorgaande conclusies, waarbij een opperviaktegebied van
het kielopeningsdeksel (129) in hoofdzaak dezelfde is als het overblijvende oppervlaktegebied van

de kielopening (128) wanneer de kiel in een uitgestrekte positie 1s.

13. Kielsamenstel volgens €én van de voorgaande conclusies, waarbij de kiel een gewicht heeft dat
groter is dan 1500 kg, bij voorkeur groter 1s dan 2500 kg, meer bij voorkeur groter is dan 3000 kg,
meest by voorkeur groter 1s dan S000 kg.

14. Een zeilboot omvattende een kielsamenstel volgens één van de vooreaande conclusies.
o

15. De zetlboot volgens de voorgaande conclusie, waarbij een ballastverhouding b1y voorkeur

groter 1s dan 15%, meer bij voorkeur groter 1s dan 20 %, meest bij voorkeur groter is dan 25% en

by voorkeur kieiner 1s dan 35%., meer b1y voorkeur kleiner 1s dan 48%, meest b1y voorkeur kleiner

1s dan 40%.
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Box No. | Basis of the opinion
Box No. Il Priority
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Box No. IV Lack of unity of invention

Box No. V Reasoned statement with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

Box No. VI Certain documents cited

Box No. VIl  Certain defects in the application
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Box No. VIII Certain observations on the application
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WRITTEN OPINION NL2022413

Box No.| Basis of this opinion

1. This opinion has been established on the basis of the latest set of claims filed before the start of the search.

2. With regard to any nucleotide and/or amino acid sequence disclosed in the application and necessary to the
claimed invention, this opinion has been established on the basis of:

a. type of material:

L1 a sequence listing

L1 table(s) related to the sequence listing

b. format of material:

L1 on paper

[1 in electronic form

c. time of filingfurnishing:

LI contained in the application as filed.

[1 filed together with the application in electronic form.

| furnished subsequently for the purposes of search.

3. L1 In addition, in the case that more than one version or copy of a sequence listing and/or table relating thereto
has been filed or furnished, the required statements that the information in the subsequent or additional

copies Is identical to that in the application as filed or does not go beyond the application as filed, as
appropriate, were furnished.

4. Additional comments:

Box No.V Reasoned statement with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

1. Statement

Novelty Yes: Claims 3,9, 13, 15
No: Claims 1,2,4-8, 10-12, 14
Inventive step Yes: Claims

No: Claims 1-15

Industrial applicability Yes: Claims 1-15
No: Claims

2. Citations and explanations

see separate sheet

NL237B (July 20086)
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Re ltem V

Reasoned statement with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

2.1

2.2

Reference is made to the following documents:

D1 GB 2 239 842 A (WALKER JOHN GRAHAM [GB]; WALKER JEAN
MARGARET [GB]) 17 juli 1991 (1991-07-17)

D2 US 158 708 A 12 januari 1875 (1875-01-12)

D3 US 761 115 A (WAINEWRIGHT CLAUDE B [CA]) 31 mei 1904
(1904-05-31)

The present application does not meet the criteria of patentability, because the
subject-matter of claims 1 and 14 is not new.

Concerning claim 1: Document D1 discloses (see fig. 5A, 5B, 6)

een kielsamenstel dat ingericht is voor het monteren in een romp (24) van een
zellboot voor het verschaffen van stabiliteit en richtingsbegeleiding aan de
zellboot, waarbij het kielsamenstel omvat:

- een Kiel (20) die gemonteerd Is op een kielas (21) zodanig dat de kiel
roteerbaar is doorheen een kielopening (23) tussen een teruggetrokken positie
en een uitgestrekte positie waarbij de kiel (20) zich in hoofdzaak neerwaarts van
de romp (24) uitsteekt;

- een kielopeningsdeksel (25) dat ingericht is zodat het in een afdekpositie, ten
minste een deel van de kielopening bedekt (see fig. 5B) wanneer de kiel (20)
zich in een uitgestrekte positie bevinadt.

The subject-matter of claim 1 is also disclosed in D2 (see fig. 1) and D3 (see fig.
1-3).

Concerning claim 14: D1 discloses (see p. 1, 1. 3- 16 and fig. 5A, 5B, 6)

een zellboot omvattende een kielsamenstel volgens conclusie 1.

Dependent claims 2,4 - 8, 10 - 13, 15 do not appear to contain any additional
features which, in combination with the features of any claim to which they refer,
meet the requirements of novelty or inventive step.

Form NL237-3 (separate sheet) (July 2006) (sheet 1)
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3.1

3.1.1

3.2

Concerning claims 2, 4 - 8, 10 - 12: The additional features of these claims are
disclosed or anticipated in at least one of the cited documents, see e.g. D1 (p.
6,l. 18 - p. 8,1l. 5 and fig. 5A, 5B, 6) forclaims 5-8,10-12; D2 (p. 1, right-hand
column, |. 50 - p. 2, left-hand column, |. 26 and fig. 1) for claim 2; D3 (p. 1, right-
hand column, |. 62 - 91 and fig. 1 - 3) for claim 4.

Concerning claims 13, 15: The additional features of these claims consist in the
selection of simple constructional details, which come within the scope of the
customary practice followed by persons skilled in the art, especially as the
advantages thus achieved can be readily contemplated in advance.

It would be obvious for the skilled person to combine for the same purpose, Iin
accordance with circumstances, the additional features of these claims with the
features of D1.

The combination of features of claims 3, 9 and 11 appears to be neither known
from, nor rendered obvious by, the available prior art and could serve as a basis
for a set of claims that meets the requirements for patentability.

Re Item VI

Certain defects in the application

1

The relevant background art disclosed in D1 is not mentioned in the description,
nor is this document identified therein.

Form NL237-3 (separate sheet) (July 2006) (sheet 2)
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