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(57) Abstract: The invention concerns a vessel (1) having a planing
surface (2) and a transom (3) at a stern of the vessel, mounted on the
transom is an interceptor (4) and an actuator (7) to move the inter-
ceptor in vertical direction. In accordance with the invention the
transom (3) defines a sharp edge with the planing surface and the un-
derside of the interceptor comprises a convex rounded edge (5) ex-
tending upwards to the rear with a leading edge (6) of the convex
rounded edge having a tangent approximately parallel to the water
flow along the planing surtace (2) near the transom (3), and/or the
transom (3) defines a convex rounded edge (5) with the planing sur-
face with a leading edge (6) of the convex rounded edge being tan-
gent to the planing surface (2) and the interceptor (4) defines at its
lowest part a sharp edge that can move behind the convex rounded
edge in vertical direction.
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Vessel with improved motion control

The invention relates to a vessel, having a vessel
length and a planing surface that in a forward moving vessel
guides a water flow rearwards to a rear end and a transom at
a stern of the vessel, mounted on the transom 1s an inter-
ceptor and an actuator to move the interceptor in vertical
direction. Such a vessel is known from US 6571724 wherein
the vessel has two interceptors mounted on the transom for
reducing the rolling movement of the vessel.

For improving the behaviour of vessels in waves or
at high speeds other types of motion controllers are known.
Common for all known motion controllers is the fact that
these are designed for generating at high speeds an addi-
tional (upward) and changeable 1ift at the stern of the ves-
sel. However, from the use of T-foils it may be concluded
that providing a reduction of the 1lift at the stern of the
vessel also may have very favourable effects for positively
influencing the behaviour of (fast) vessels in waves. How-
ever T-foils have the disadvantage for fast ships that they
generate considerable resistance at high speeds and that
they wear and/or damage easily.

In accordance with the above it is an object of
the present invention to provide an improved vessel of the
above type.

Thus, the vessel is characterized in that the
transom defines a sharp edge with the planing surface and
the underside of the interceptor comprises a convex rounded
edge extending upwards to the rear with a forward or leading
edge of the convex rounded edge having a tangent approxi-
mately parallel to the water flow along the planing surface
near the transom, and/or the transom defines a convex
rounded edge with the planing surface with a forward or
leading edge of the convex rounded edge being tangent to the

planing surface and the interceptor defines at its lowest
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part a sharp edge that can move behind the convex rounded
edge in vertical direction, and/or the transom and the in-
terceptor both have a convex rounded edge and the tangent to
the convex or rounded edge at the forward or leading edge of
the interceptor is approximately parallel to the tangent at
the rear of the convex rounded edge extending from the plan-
ing surface to the transom.

The invention is based upon the so-called Kutta
condition (basically stating that a sharp transition is
needed for creating lift). When said transition between the
rear end of the lower planing surface and the stern defines
a sharp edge, the hydrodynamic conditions fulfil such a
Kutta condition and at high speeds an (upward) 1lift is cre-
ated. This upward 1lift can have the customary value for a
fast sailing ship when the water flow along the lower plan-
ing surface passes along a sharp edge that is in line with
the flow along the lower planing surface. When the sharp
edge is lower than the lower planing surface and no longer
in line with the flow along the lower planing surface there
is an additional 1lift. However, when the water flow along
the lower planing surface can follow a convex rounded edge
as specified above, the Kutta condition is not met, the wa-
ter flow along the lower planing surface is bended upwards
and a reduction (or even complete elimination) of the 1lift
is created. Thus, the invention allows changes in the verti-
cal forces on the stern of the vessel and a broader range of
motion control of the vessel in waves and reduction of
pitching and/or rolling by using this motion control.

In a further embodiment the convex rounded edge on
the interceptor and/or the planing surface has a radius that
might decrease towards the rear of the vessel and the radius
of the convex rounded edge is at least 0.3/0.5 percent of
the vessel length or preferably at least 0.1 meter. In this

way, the interceptor and/or the planing surface has a curva-
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ture that ensures that the water flow follows the convex
rounded edge.

In a further embodiment, a first interceptor actu-
ated by a first actuator is mounted at the starboard side of
the vessel and a second interceptor actuated by a second ac-
tuator is mounted at the port side of the vessel. In this
way, the first flow guiding means and the second flow guid-
ing means can generate different 1ift and can create a
torque in longitudinal direction on the vessel and so can
reduce rolling.

In a further embodiment of the vessel, the inter-
ceptor comprises a plate extending in parallel and adjacent
to and behind the transom, which plate at its lower end is
provided with an upwardly rounded edge extending from a
leading edge of the plate in a rearward direction, which
plate is vertically movable along the transom to any desired
position between a first position in which its leading edge
is substantially flush with the rear end of the lower plan-
ing surface and further positions in which the leading edge
is located at a higher or a lower level than said rear end
of the lower planing surface.

In the first position of the plate the maximum re-
duction of the 1lift is created because in a fast moving ves-
sel the water flow follows the contour of the convex rounded
edge. In a further position with the leading edge of the in-
terceptor is at a higher level than the rear end, there is a
sharp edge between the transom and the rear end of the lower
planing surface (fulfilling the Kutta condition) in which an
upward 1ift is created. In a further position wherein the
leading edge of the convex rounded edge of the interceptor
is lower than the rear end of the lower planing surface, the
interceptor pushes the flow downwards to create a stronger
upward 1lift. In intermediate positions between the first po-

sition and the described further positions there will be a
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lift effect that is smaller than the 1lift effect in the de-
scribed further positions.

It is noted, that “vertically movable” also encom-
passes movements of the plate which deviate from a strict
vertical movement (for example when the vessel is provided
with an angling transom). For guiding the plate along the
transom a rail can be mounted on the transom and the actua-
tor moves the plate along the rail. In other embodiments
other means for guiding the interceptor and/or plate in ver-
tical direction along the transom may be used.

Preferably, the convex rounded edge, as seen in
the longitudinal direction of the vessel, has a length of at
least 0.2 meter or preferably at least 0.4 meter. This
length might depend on the dimensions of the vessel.

Further, preferably, the convex rounded edge has a
radius of curvature of at least 0.4 meter. Such a large ra-
dius ensures at specific speeds that the water flow follows
the convex rounded edge.

Further it is possible that the leading edge of
the plate in a further position of the plate is located 20-
40 cm above said rear end of the lower planing surface,
again depending on the dimensions of the vessel.

In another embodiment, the plate too is movable to
a further position in which its leading edge is located at a
lower level than said rear end of the lower planing surface,
for example such that the leading edge of the plate in the
third position of the plate is located 5-10 cm below said
rear end of the lower planing surface. In such an embodi-
ment, the plate also can function as a conventional inter-
ceptor for increasing the upward lift. As a result the plate
may be used for the motion control over a broad range of
circumstances.

In an alternative embodiment of the vessel accord-
ing to the present invention, having a vessel length and a

planing surface in a forward moving vessel guiding a water
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flow to a rear end and a transom at a stern of the vessel,
wherein below and behind the transom a flexible plate is
connected to the rear end of said planing surface and an ac-
tuator can deform the flexible plate to form an upwardly
curved plate with a convex surface facing downwardly and to
form a flat plate that extends in line with the water flow-
ing along the lower planing surface.

When the flexible plate extends as a flat plate
substantially in a straight line backwards from the rear end

in line with the lower planing surface, the normal upward

lift effect will be caused. By
wards to a curved plate with a

wards the water flow along the

bending the flat plate up-
convex surface facing down-

lower planing surface will

follow this convex surface for some distance. This Coanda
effect pulls the convex surface into the water and reduces
or removes the 1lift force.

the flexible

plate comprises two or more stiff plates coupled by hinges

In accordance with an embodiment,

and wherein preferably limiting means limit a hinge angle
between to adjacent stiff plates to 4-6 degrees. In this

way, the flexible plate can be more robust. Limiting the
hinge angle ensures that the water flow follows the flexible
plate also from one stiff plate to the adjacent stiff plate.

In accordance with an embodiment, the actuator can
pull the flexible plate or the two or more stiff plates
against a support mounted on the transom to form the convex
surface. In this way, the actuator positions the flexible
plate in a well defined position on the transom when forming
the convex surface.

Preferably the actuator comprises acting compo-
nents that act at least in two directions and/or between at
least two different longitudinal positions on the flexible
plate or the stiff plates. In this way, the actuator can po-
sition the end of the flexible plate at different heights in

stable and well defined positions so that the flexible plate
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does not move under the various loads caused by the water
flow.

In one embodiment the leading edge of the flexible
plate and the rear end of the lower planing surface are in-
terconnected by a hinge. In addition to adjusting the shape
(curvature) of the flexible plate this also allows an ad-
justment of the relative position (angle) between the plate
and planing surface.

In another embodiment, however, the leading edge
of the flexible plate and the rear end of the lower planing
surface are rigidly interconnected. This allows a simpler
construction.

In yet another embodiment of the vessel according
to the present invention, wherein in front of the location
where the interceptor is mounted on the transom and the con-
vex rounded edge is on the rear end and the forward end of
the convex rounded edge is tangent to the lower planing sur-
face and extends rearwards to the transom and the intercep-
tor comprises a plate with a sharp lower edge, which plate
is vertically movable along the transom between a first po-
sition in which the sharp lower edge of the interceptor is
above the convex rounded edge and a second position in which
the sharp lower edge is at a level that is substantially the
same height as the rear end of the lower planing surface and
preferably also to a third position in which said sharp
lower edge 1is located at a level below the rear end of the
lower planing surface.

In the second position of the plate the convex
rounded edge effectively is located in a recess between the
planar part of the lower planing surface adjacent the
rounded edge and the lower edge of the plate and will not
influence the water flow. The rearward lower edge of the
plate forms the sharp edge that fulfils the Kutta condition
and an upward 1lift is created. In the first position of the

plate, however, the rounded edge will become active and the
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1ift is reduced. In the third position the plate again forms
a sharp edge, but now lower than the planing surface in-
creasing the upward lift still further than the in the sec-
ond position.

In one embodiment the convex rounded edge on the
interceptor and/or the planing surface has a radius of cur-
vature that might decrease towards the rear of the vessel
and the radius of the convex rounded edge is at least
0.3/0.5 percent of the vessel length or at least 0.1 meter.

In another embodiment the lower edge of said plate
in the third position is located 15-20 cm below the rear end
of the lower planing surface adjacent said convex rounded
edge.

The invention is specifically fit for a vessel in-
tended for use at high speed and/or at heavy seas, the ves-
sel has a slender hull and a transom extending substantially
vertically and might comprise two or more hulls.

In a further embodiment of the vessel, the convex
rounded edge ends in a surface with a tangent that makes an
angle with the horizontal plane that is more than 20 de-
grees, more than 30 degrees or more than 45 degrees. In this
way, the convex rounded edge can have a larger radius ensur-
ing better flow conditions for following the convex surface
while limiting the dimensions in longitudinal dimensions of
the ship. Increasing the angle with the horizontal plane to
30 or 45 degrees might result in stronger reduction of the
lifting force and might be applicable for vessels at lower
speeds.

In a further embodiment of the vessel a control
system is provided with sensors for determining the pitching
and/or rolling movement of the vessel and the control system
controls the actuator(s) for reducing the pitching and/or
rolling of the vessel during forward speed. In this way, the
vessel can maintain a high forward speed also in heavy

waves.
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Hereinafter the invention will be elucidated while

referring to the drawing, in which:

Figure 1, schematically, shows the rear part of a
vessel in a first embodiment, in three different positions;

Figure 2, schematically, shows the rear part of a
vessel in a second embodiment, in three different positions;

Figure 3, schematically, shows the rear part of a
vessel in a third embodiment, and

Figure 4, schematically, shows the rear part of a

vessel in a fourth embodiment, in three different positions.

Referring to figure 1, a first embodiment of the
rear part of a vessel 1 is shown schematically in a side
view. The vessel 1 which moves at high speed (arrow V) over
water with a water surface indicated with line w is provided
with a slender hull having a lower planing surface 2 and
sharp bow (not illustrated), and a stern provided with a
transom 3 extending substantially vertically. The lower
planing surface 2 ends with a rear end 8, with the transom
3. The transition from the lower planing surface 2 to the
transom 3 is a sharp edge so that in general at higher
speeds V the Kutta condition occurs and the water flow along
the lower planing surface 2 to the rear remains free from
the transom 3. The water surface in this standard flow
situation is indicated with a dash-dot line s. The water
flow along the lower planing surface 2 causes a lift force
on the rear part of vessel 1 and this 1lift force influences
how the vessel 1 proceeds through the water.

At the transition between the rear end of the
lower planing surface 2 and the stern locally a plate 4 is
provided extending in parallel and adjacent to and behind
the transom 3. At its lower end said plate is provided with
a convex to the rear upwardly rounded edge 5, in the shown

embodiment with a radius R extending from a leading edge 6
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of the plate, which is at the lowest underside of the plate
4, in a rearward direction. The plate 4 is vertically mov-
able (for example by an actuator 7) along rails 9 mounted on
the transom 3 to any desired position between positions re-
spectively indicated in figures la-c. In other embodiments
the guidance of the plate 4 or its movements are effected by
other means. In the figures the plate 4 is shown schemati-
cally and it will be clear that the schematic shape shown
can be formed by plates to guide the flow and the plates can
be strengthened with girders or any other means. There can
be two or more plates 4 mounted side by side on the transom
3 with independent actuators 7 that are operated independ-
ently. Between the different plates 4 may be openings that
prevent obstructing the flows from propulsion jets.

In a position shown in figure la, the leading edge
6 of the plate 4 is substantially flush with the rear end 8
of the lower planing surface 2. In this position the water
will flow along the underside of the plate 4 and remains at-
tached to the convex upwardly rounded edge 5 (Coanda effect)
and flow (partly) upwardly along the convex rounded edge 5,
the water surface of the flow as it passes under the plate 4
along the upwardly rounded edge 5 is indicated with a line t
and this water surface t is higher than the standard water
surface indicated with line s. The higher water surface t
gives a resulting reduction of the upward 1lift at the stern
region of the vessel 1.

In a position shown in figure 1b, the leading edge
6 of the plate 4 is located at a higher level than said rear
end 8 of the lower planing surface 2, causing a sharp edge
at the rear end 8 fulfilling the Kutta condition and thus
causing the flow of water to disengage the stern (transom 3)
in a rearward direction at the rear end 8, with a resulting
increase of upward 1lift compared to the situation in figure
la and a standard water surface indicated with line s that

is comparable to the situation where there is no plate 4.
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In a position shown in figure 1c the leading edge
6 of the plate 4 is located at a lower level than said rear
end 8 of the lower planing surface 2. In this position the
plate 4 basically functions as a state of the art intercep-
tor downwardly diverting the flow of water to a water sur-
face indicated with line t, that is below the standard water
surface s and this diverted water flow causes an upward lift
that is more than the upward 1lift described in figure 1b.

The convex rounded edge 5 of plate 4 is shown in
detail in figure 1d. The convex rounded edge 5 as seen in
the longitudinal direction of the vessel 1, has a length 1
that is between 20-40 cm. The rounded edge 5 may have a con-
stant radius of curvature R of 20-40 cm that can be the same
as the length 1 of the convex rounded edge 5 in longitudinal
direction. In other embodiments, the radius of curvature
might be variable or for instance start or end with a
straight line. In situations where the radius of curvature R
is variable the radius of curvature at the forward part of
the convex rounded edge 5 might be larger than more to the
rear. In the case that the convex rounded edge 5 starts with
a straight line, the direction of this line is parallel to
the lower planing surface 2. In order to ensure that convex
rounded edge 5 creates an upwards directed water surface t a
tangent to an end of the convex rounded edge 5 makes an an-
gle o with the horizontal plane and the angle o is at least
20 degrees, or at least 30 degrees or at least 45 degrees,
depending on the curvature of the convex rounded edge 5 and
on the design speed of the vessel. As indicated in figure 1d
with an interrupted line a shorter length 1’ of the convex
rounded edge 5 is allowable where the radius R can be main-
tained at the same value as with the length 1 if the angle o
is reduced from 90 degrees to for instance 30 degrees (as
shown). For various situations this lower angle o leads to

sufficient reduction of the upward or 1lift force.
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The radius of curvature R of the convex rounded edge 5 has a
minimum value that depends on the length of the vessel 1. As
general value the radius of curvature R is at least 0.5% of
the length of the vessel 1 and preferably more than 1.0% of
the length of the vessel 1.

In the position of the plate 4 as shown in figure
1lb, the leading edge 6 of the plate is located 20-40 cm
above said rear end 8 of the lower planing surface 2,
whereas in the position of the plate 4 shown in figure lc,
the leading edge 6 of the plate is located 15-20 cm below
said rear end 8 of the lower planing surface 2.

Referring to figure 2 a second embodiment of the
rear part of a vessel 1 is shown schematically in a side
view. In this embodiment the vessel comprises a flexible
plate 14 with a leading edge 10 and a hinge 13 connects the
leading edge 10 to the rear end 8 of the lower planing sur-—
face 2. By means of two moving members 11,12 the flexible
plate 14 is deformable between three positions respectively
illustrated in figures 2a-c. On the transom 3 is a support
15 for supporting the plate 14 in the topmost position.

In a position shown in figure 2a the plate 14,
starting from its leading edge 10, is upwardly curved by the
actuators 11, 12 with a convex side facing downwardly. In
this position the flow of water follows the curved contour
of the plate 14 and the water surface behind the plate 14 is
indicated with the line t. This water surface t i1s above the
standard water surface s, resulting in a reduction of the
1ift force.

In a position shown in figure 2c¢ the plate 14,
starting from its leading edge 10, is downwardly curved by
the actuators 11, 12 with a convex side facing upwardly. In
this position the water follows the curved contour of the
plate 14 and the water surface behind the plate 14 is indi-
cated with the line t. This water surface t is under the

standard water surface s, resulting in a strong upward lift.
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Figure 2b illustrates a position in which the
plate 14 extends substantially flat in a rearward direction.
In such a position the plate 10 basically functions as a
state of the art trim tab extending the flow in to the rear
resulting in a water surface t that extends behind and ap-
proximately paralel to the standard water surface s.

The resulting lift is lowest in figure 2a, higher
in figure 2b and highest in figure 2c.

The moving members 11,12 may comprise hydraulic,
pneumatic or electric actuators, for example piston-cylinder
assemblies acting on respective different longitudinal posi-
tions of the flexible plate 10. The leading edge 10 of the
flexible plate 14 and the rear end 8 of the lower planing
surface 2 are interconnected by a hinge 13, the moving mem-
bers 11,12 not only may be used to change the shape of the
flexible plate, but also may be used to change the position
of the plate without changing its shape and cause a rotation
around hinge 13. This is indicated in dotted lines by plate
147 in figure 2a and the resulting water surface t' behind
the plate 14' is below the standard water surface s in simi-
lar way as in the position of plate 14 shown in figure 2c.
This will cause a change of the angle between the leading
edge 10 and rear end 8.

In a third embodiment illustrated in figure 3a the
leading edge 10 of the flexible plate 14 and the rear end 8
of the lower planing surface 2 are rigidly interconnected,
only allowing a change of the shape of the flexible plate
while maintaining said leading edge 10 in line with the
lower planing surface 2 near the rear end 8. In the position
of flexible plate 14 indicated with the uninterrupted line
the plate functions as an extender similar to figure 2 and
the water surface is indicated with t. In the position indi-
cated with interrupted lines as plate 14' the plate 14' 1is
curved upwards with the convex curve directed downwards, the

water flow follows the curved surface (Coanda effect) and
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there is reduced 1lift. In the shown embodiment the flexible
plate 14 has a constant thickness which makes a constant
curvature or a smaller curvature radius towards the front
when bended most likely. Reducing the thickness (or stiff-
ness) of the flexible plate 14 towards the rear might lead
to a constant or even decreasing curvature radius towards
the rear.

Figure 3b shows an alternative embodiment wherein
the plate 14, in stead of being flexible is assembled from
narrow stiff plates interconnected by hinges 16. Preferably
the maximum angle [ between adjacent stiff plates is limited
to ensure that the water flow remains attached to the sur-
face of the plates and follows the plates; in general the
maximum angle [ is 4 degrees and might be 6 degrees.

Figure 4 shows a fourth embodiment of the rear
part of a vessel locally comprising the combination of an
upwardly rounded edge 18 (preferably with a radius of curva-
ture R’ 0of 10-40 cm) through which the rear end 8 of the
lower planing surface 2 merges into the transom 3, and a
plate 15 with substantially horizontal lower edge 16 with a
sharp edge, as seen in the longitudinal direction of the
vessel. This plate 15 extends in parallel and adjacent to
and behind the transom 3 and is vertically movable along
rails 9 mounted on the transom 3 (by a moving member not il-
lustrated) to any desired position between three positions
respectively indicated in figures 4a-c.

In a position shown in figure 4a, the lower edge
16 of the plate 15 is substantially flush with the rear end
8 of the lower planing surface 2 adjacent said rounded edge
18 so that the water surface of the water flowing behind the
plate 15 follows a line t that is approximately parallel to
the standard water surface s. In this position of the plate
15 the rounded edge 18 effectively is located in a recess 17
between the planar part (rear end 8) of the lower planing

surface 2 adjacent the rounded edge 14 and the lower edge 16
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of the plate 15 and thus will not influence the water flow.
In this position a normal 1lift is created.

In a position shown in figure 4b, the lower edge
16 is located at a level near or above the upper end of said
rounded edge 18 and the flow of water will at least par-
tially follow the contour of the convex rounded edge 18 and
create a water surface indicated with line t that is above
the standard water surface s and this causes a reduction of
the 1ift.

In a position shown in figure 4c, said lower edge
16 is located at a level below the rear end 8 of the lower
planing surface 2 adjacent said rounded edge 18 (preferably
15-20 cm below it) causing the plate 15 to function as a
state of the art interceptor that creates a water surface t
behind the vessel 1 that is below the standard water surface
s for increasing the 1lift above its normal level.

In the embodiment shown in figure 4 the radius R’
of the rounded edge 18 is indicated as having a relatively
small and constant value. It will be clear that in other em-
bodiments the radius R’ can have a changing value and at the
front side of the rounded edge 18 the radius R’ can have a
larger value and this larger value for the radius R’ de-
creases towards the rear. As discussed earlier the rounded
edge 18 is shown in figure 4 as a 90 degree curve whereby
the tangent to the curve is at the front side in line with
the planing surface 2 and at the rear side the tangent to
the rounded edge 18 is in line with the transom 3. In other
embodiments (not shown) the tangent to the rounded edge 18
at the rear side of the curve can make a sharp angle with
the transom 3, for instance an angle that is smaller than 60
degrees when the transom 3 is vertical. This embodiment is
suitable for cooperation with the plate 15 as shown in fig-
ure 4 with a sharp lower edge 16.

Embodiments (not shown) whereby the rounded edge

18 on the hull of the ship extends from the planing surface
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2 to the transom 3 and the curve makes an angle that is more
60 degrees with the transom 3, for instance 80 degrees, and
ends with a sharp edge, the transom might have a plate 4 as
shown in figure 1, with a convex rounded edge 5 at the bot-
tom of the plate 4 and whereby the tangent to the convex
rounded edge 5 on the plate 4 at the lowest and most forward
position of the plate 4 is parallel to the tangent on the
rounded edge 18 on the hull of the ship near the transom 3.
It is clear that changing the height of the plate 4 influ-
ences the flow at the rear of the ship 1 and changes the
lift on the rear of the ship.

Further embodiments might be formed by combining
the illustrated and described embodiments whereby an inter-—
ceptor stimulates or interrupts a flow along the planing to

follow a convex rounded edge.
The invention is not limited to the embodiments de-

scribed before which may be varied widely within the scope

of the invention as defined by the appending claims.
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CLAIMS

1. Vessel, having a vessel length and a planing
surface that in a forward moving vessel guides a water flow
rearwards to a rear end and a transom at a stern of the ves-
sel, mounted on the transom is an interceptor and an actua-
tor to move the interceptor in vertical direction, charac-
terized in that the transom defines a sharp edge with the
planing surface and the underside of the interceptor com-
prises a convex rounded edge extending upwards to the rear
with a forward or leading edge of the convex rounded edge
having a tangent approximately parallel to the water flow
along the planing surface near the transom, and/or the tran-
som defines a convex rounded edge with the planing surface
with a forward or leading edge of the convex rounded edge
being tangent to the planing surface and the interceptor de-
fines at its lowest part a sharp edge that can move behind
the convex rounded edge in vertical direction, and/or the
transom and the interceptor both have a convex rounded edge
and the tangent to the convex or rounded edge at the forward
or leading edge of the interceptor is approximately parallel
to the tangent at the rear of the convex rounded edge ex-
tending from the planing surface to the transom.

2. Vessel according to claim 1 wherein the convex
rounded edge on the interceptor and/or the planing surface
has a radius that might decrease towards the rear of the
vessel and the radius of the convex rounded edge is at least
0.3/0.5 percent of the vessel length or preferably at least
0.1 meter.

3. Vessel according to claim 1 or 2, wherein a
first interceptor actuated by a first actuator is mounted at
the starboard side of the vessel and a second interceptor
actuated by a second actuator is mounted at the port side of

the vessel.
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4. Vessel according to one of the claims 1-3,
wherein said interceptor comprises a plate extending in par-
allel and adjacent to and behind the transom, which plate at
its lower end 1is provided with an upwardly rounded edge ex-
tending from a leading edge of the plate in a rearward di-
rection, which plate is vertically movable along the transom
to any desired position between a first position in which
its leading edge 1is substantially flush with the rear end of
the lower planing surface and further positions in which the
leading edge is located at a higher or a lower level than
said rear end of the lower planing surface.

5. Vessel according to claim 4, wherein the convex
rounded edge, as seen in the longitudinal direction of the
vessel, has a length of at least 0.2 meter or preferably at
least 0.4 meter.

6. Vessel according to claim 4 or 5, wherein the
convex rounded edge has a radius of curvature of at least
0.4 meter.

7. Vessel according to any of the claims 4-6,
wherein the leading edge of the plate in a further position
of the plate can be located 0.2-0.4 meter above said rear
end of the lower planing surface or might extend to 0.05-
0.10 meter below said rear end of the lower planing surface.

8. Vessel having a vessel length and a planing
surface that in a forward moving vessel guides a water flow
rearwards to a rear end and a transom at a stern of the ves-
sel, wherein below and behind the transom a flexible plate
is connected to the rear end of said planing surface and an
actuator can deform the flexible plate to form an upwardly
curved plate with a convex surface facing downwardly and to
form a flat plate that extends in line with the water flow
along the lower planing surface.

9. Vessel according to claim 8 wherein the flexi-

ble plate comprises two or more stiff plates coupled by
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hinges and wherein preferably limiting means limit a hinge
angle between to adjacent stiff plates to 4-6 degrees.

10. Vessel according to claim 8 or 9 wherein the
actuator can pull the flexible plate or the two or more
stiff plates against a support mounted on the transom to
form the convex surface.

11. Vessel according to claim 8, 9 or 10, wherein
the actuator comprises acting components that act at least
in two directions and/or between at least two different lon-
gitudinal positions on the flexible plate or the stiff
plates.

12. Vessel according to any of the claims 8-11,
wherein the leading edge of the flexible plate and the rear
end of the lower planing surface are interconnected by a
hinge.

13. Vessel according to any of the claims 8-11,
wherein the leading edge of the flexible plate and the rear
end of the lower planing surface are rigidly interconnected.

14. Vessel according to claim 1, wherein in front
of the location where the interceptor is mounted on the
transom and the convex rounded edge is on the rear end and
the forward end of the convex rounded edge is tangent to the
lower planing surface and extends rearwards to the transom
and the interceptor comprises a plate with a sharp lower
edge, which plate is vertically movable along the transom
between a first position in which the sharp lower edge of
the interceptor is above the convex rounded edge and a sec-
ond position in which the sharp lower edge is at a level
that is substantially at the same height as the rear end of
the lower planing surface and preferably also to a third po-
sition in which said sharp lower edge is located at a level
below the rear end of the lower planing surface.

15. Vessel according to claim 14, wherein the con-
vex rounded edge on the interceptor and/or the planing sur-

face has a radius that might decrease towards the rear of
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the vessel and the radius of the convex rounded edge is at

least 0.3/0.5 percent of the vessel length or preferably at

least 0.1 meter.

16.

Vessel according to claim 14 or 15,

wherein

the lower edge of said plate in the third position is lo-

cated 0.15-0.20 m below the rear end of the lower planing

surface adjacent said convex rounded edge.

17. Vessel

according to any of the previous

claims and designed for use at high speed and/or at heavy

seas,

the vessel has a slender hull and a transom extending

substantially vertically and might comprise two or more

hulls.

claims wherein
with a tangent

grees with the

claims wherein
with a tangent

grees with the

claims wherein
with a tangent

grees with the

claims wherein a control system is provided with
determining the pitching and/or rolling movement
sel and the control system controls the actuator

ducing the pitching and/or rolling of the vessel

ward speed.

18.
the convex

that makes

Vessel

horizontal
19.

the convex

Vessel

that makes
horizontal
20.

the convex

Vessel

that makes
horizontal

21. Vessel

according to any of the previous
rounded edge ends in a surface

an angle that is more than 20 de-
plane.

according to any of the previous
rounded edge ends in a surface

an angle that is more than 30 de-
plane.

according to any of the previous
rounded edge ends in a surface

an angle that is more than 45 de-
plane.

according to one of the previous
sensors for
of the ves-
(s)

during for-

for re-
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