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Method and means for dynamic trim of a fast, 
planing or semi-planing boathull 

The present invention re1ates to a method for continuous 

5 control and trimming of the floating position of a fast, planing 

or a semi-planing ship hull during the operation thereof. The 

present invention also provides the mechanism for· carrying out 

the method. The present invention also relates to a support 

plane having a profile of a wing for dynamically trimming a ship 

10 hull according to the description below. 

The need for higher speeds dur:hlg sea transportation has 

lately produced a plurality of technical improvements. The 

primary goal of these improvements has been to reduce the drag 

15 during the forward movement of the ship hull and thus the need 

for power at higher speeds. Some of these improvements have in 

common that the wet surface is reduced and therefore the 

frictional drag is reduced. Wet surface means the part of the 

ship hull that is in contact with the water surface or the part 

20 that is submerged below the water surface. 

Together with the need for higher speeds is the need for 

. improved comfort for both passengers and the goods. These 

requirements make many of the designs of hovering vessels 

25 imprcictical because variations in the pressure of the air cushion 

is a big problem because they affect the performance of th!;! 

vessel. 

Conventional fast and planing ships with good performance 

30 characteristics and designs typically have the center of gravity 

positioned behind the mid section of the ship. This type of hull 

makes the ship sensitive to pitching, that is vertical oscilla­

ting movements along the length of the hull. These movements may 

cause the stem to oscillate vertically in an accelerated manner 

35 while the stern remains relatively stationary. 
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Another problem, that is related to planing ships, is the 
di ff icul ty of ach:Leving an optimal operationai angle between the 
keel or the bottom of the ship hull and the surface of the water. 
The optimal operational angle is generally about 5 degrees. Ship 

5 hulls that operate with such an operational angle have the center 
of gravity far beh:Lnd the mid section of the ship hull and have, 
therefore, little or non-existent longitud:Lnal stability. In 

10 

15 

practice, these types of ship hulls are only sui·table for racing. 
Even if a dynamic trimming angle of about 5 degrees is attainable 
in certain designs, it is often impractical due to problems 
related to navigation, handling of goods and the comfort of 
passengers. 

A technic that, in many aspects, satisfies· the require­
ments of reduced drag and improved comfort of this type of a ship 
hull is the use of controllable and submerged support planes or 
hydro foils. 

The existing systems of stibmerged and controllable support 
20 planes are all directed to having a support plane only at the 

stem of the ship hull and, in the alternative, to having support 
planes both at the stem and at the stern of the ship hull. The 
former is only moderately efficient and the latter requires 
expensive and complex systems. One probl.em with designirig a 

25 system having support planes both at the stem and the stern is 
the trou~h between two waves that is generated by the front 
support plane. This interferes with the function and efficiency 
of the rear support plane resul.ting in increased drag. Another 
problem relates to the insufficient strength and reliability of 

30 the support plane that may occur if the support plane and/or the 
control system of the support plane is damaged. 

The object of the present invention is satisfied by the 
method, mechanism and the use thereof according to the claims 

35 herein included. 

{ 
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The presertt · invention is described in detail below with 

reference to the attached figures, of which: 

Fig. 1 is a schematic showing a side view of a planing ship hull 

5 during operation, 

Fig. 2 is a partially sectioned view of the stem of the ship hull 

of Fig. 1, 

10 Fig. 3a is an end view of an embodiment of a support plane 

according to the present invention, 

Fig. 3b is a plan view of the support plane of Fig. 3a, 

15 Fig. 4 is a graphical illustration of the lifting coefficient 

(Cl) of the support plane as a function of the load (p) in the 

described example of ca1culations, 

20 

Fig. 5 is a graphical illustration of the depth of the wave, 

Fig. 6 is a graphical illustration of the angle of operation in 

the area where the wave contacts the bottom of the ship hull, 

Fig. 7 is a graphical illustration of the shape of the induced 

25 wave showing the inner and outer points of intersection with an 

imagi~ary horizontal water surface, 

30 

35 

Fig. 8 is a view of the stern showing a trimming foil according 

to one aspect of the present invention, 

Fig. 9 is a cross sectional view along the line IX-IX of Fig. 8, 

Fig. 10 is a side view of the trimming foil in a submerged 

operational mode, 

Fig. lla and llb are.side views of an alternative embodiment of 

the trimming foil,.and 
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Fig. 12 is a side view of another alternative embodiment of the 
trimming foil. 

The invention is based on the conpept of using· a fully 
5 submerged support plane 1 that is movably attached to or secured 

to a ship hull 2 as shown in Fig. 1. The support plane 1 is 
especia1ly designed to generate a wave or trough disposed behind 
the support plane 1. The wave has a predetermined length and 
width that cause the water to engage the rear portion of the 

10 bottom of the ship hull at an increased operational angle. The 
contact area with the water surface typically corresponds to 
about 5-20% of the length of the bottom of the ship hull, see B { 
in Fig. 1. By controlling the shape of the wave, i.t is possible· 
to take advantage of the lifting power of the wave ~o reduce the 

15 frictional drag of the ship hull resulting in lower construction 
costs and less complexity of the ship hull as some of the 

advantages. 

The wave or· the trough may ·therefore be controlled to af feet 

20 the following parameters: 

- The length of the wave is controlled by the cord length 
(b) of the support plane. 

- The width of the wave is controlled by the span (a) of the 

25 support plane. 
- The depth of the wave is controlled by the load ( p) of the 

support plane. 

By using the above reference points, it should be understood 

30 that it is possible to design and position a support plane that 
is adapted to a specific planing ship hull so that the planing 
shown in Fig. 1 may be achieved during operation of the ship. 

According to calculations and tests, the · concept of the 

35 invention produces the desirable technical effect predicted. A 

front support plane, designed to absorb a substantial load, 
possibly in combination with a trimming plane or trimming foil 
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mounted to the stern of the ship hull; lifts the ship hull out 
of the water so that the resulting dynamic angle of operation, 
as measured relative to the horizontal plane, is typically about 
2.5 to 3 degrees, see y (gamma) in Fig. 1. This typical: range of 

5 the angle is often acceptable. The ver~cal angle of the water 
flow, as measured relative to the horizontal plane also, is 
typically -2· to -4 degrees in the area where the water flow of 
the waves comes into contact with the bottom of the ship hull, 
see b (beta) of Fig. 1. Consequently, a total operational angle 

10 of 4.5 to 5 degrees may easily be maintained between the water 
and the bottom of ·the ship hull. This is believed to be an 
optimal angle of operation. 

In addition, the d~liberately generated wave or trough 
15 produces an increased free height difference C between the bottom 

of the ship hull and the water surface, which corresponds to the 

depth of the wave. 

It has been shown that the net reduction of drag of the ship 
20 typically results in a reduction of· about 35 to 50% of the 

required power to run the ship. This reduction obviously results 

in substantially lower investment costs and operation costs. 

In addi ti.on, extensive tests have shown that continuous 

25 control of the setting of the operational angle of the trimming 
foil · or trimming plane results in a significantly improved 
handli.ng Df the ship in rough sea. Improvements of more than 50% 

of the= vertical movements and acceleration are typical. The 
support plane may thus be controlled by· turning a pair of 

30 parallel strut members. The strut members-have.outer ends that 

are attached to the support plane and inner ends that are 
rotatably attached to the ship hull, see Fig. 2. It is to be 

understood that in ship designs having a plurality of ship hulls,. 
a support plane may be attached to the stem of each ship hull. 

35 The earl.ier mentioned rotation of ·.the strut members should be 
about -4 to about +5 degrees as measured counter clockwise from 
a normal to the water surface and through the point of rotation. 
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With reference to Fig. 2, a partiaiic:ross section is shown 
through the stem of the -planing ship hull 2 having a support 
plane 1, according to an embodiment of- the present invention. 
The support plane is supported by two ~arallel rod or strut 

5 members 4, 4' that are rotatably attached- to -- the ship hull 2. 

It is preferable that the common rotation axle 5 is positioned 
above the water surface v~ in all positions~ The axle 5 may, for. 
example, be rotated by hydraulic, electro-hydraulic or mechanical 
driving mechanisms as is know by the person of ordinary skill 

10 in the art. TQe rotation is adjusted in ·response to the vertical 
movements of the ship hull in the direction of the length of the 
ship hull. These movements may be ·detected by, for exalllple, a ( __ 
gyro. 

15 Figs. 3a and 3b show an embodiment of the support plane 1. _ 
The end view of Fig. 3a shows that the cross section of the 
support plane has the shape of an air foil. That is, it has the 
shape of a wing having an arching upper side and a relatively 
plane under side and is therefore providing a lifting force when 

20 it is driven through the water. The cord -length b may be 
determined as described above and is further described in detail 
below to control the length of the wave that is adapted to the 
shape of the ship hull. 

25 The plan view of Fig. 3b shows that the ccird length b is 
reduc8d in the direction of the end portion of the support plane 
1. In this way, the shape of the induced wave is adjusted so that 
the tr~ugh is gradually reduced in the direction toward the areas 
of the outer edges. This leads to a water flow that is free of 

30 interference in these areas. Also, the trough· is refilled at the 
stern portion of the ship· hull w.:i.. thout _ generating interfering 
turbulence or air mixing. A vertical fin 6 is attached to each 
end of the support plane 1 to prevent turbulence at the outer 
edges of the support plane. Turbulence may be generated by 

35 compensating for the pressure difference between the under side 
and the upper side of the support plane. 
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The support plane is formed according to calculation methods 

for wing profiles. The position of the support plane, the 

required lifting force or the load p, and the ·flow velocity v 
over the wing profile may be used in interactive calculation 

5 methods to determine the size of the span ~<a) and the cord length 

(b) of the support plane which in turn may be used to determine 

a suitable length and shape of the induced wave . 3. With 

reference to Figs. 4-7 an example of calculations are used to 

illustrate the correlations that are used to carry out the 

10 invention (see Ivan T. Egorov, Vitaly T Sokolov: Hydrodymanics 

of High Speed Craft, Sudostroyenie, Leningrad, 1965 (pages 254-

256)). 

Fig.. 4 shows a graphica;i. illustration o; the lifting 

l,5 coefficient Cl as a function of the load p. The example assumes 

that a load in the order of 34-46,000 kp and a velocity V of 26 

knots are used. It is further assumed that the density of water 

p is 1.025 (salt water) and that the required lifting force F is 

the product of the gravitational constant 9. 81 and the load used. 

20 By solving the equation below for the loading interval, a 

graphical illustration as shown in Fig. 4 is provided: 

25 

30 

35 

40 

Equation 1 Cy(p):F(p) 

p•v2 
_•$ 

2 

wherein S_ is the are.a of the support plane. In the example, this 

area is 3.234 m2. The span is· 4.2 meter and the cord length is 

O. 77 meter. In the example, it is assumed that the flow of water 

over the profile of the support .plane is free from air mixture 

and that the relative depth.of the support plane in the water is, 

as a rule of thumb, 1 through the cord length b. 

It may be realized that the profile of the support plane 

affects the gradient of the velocity of the flow over the 

profile. It may also be realized that a person of ordinary skill 

in the art of aviation may know this affect. However, as far as 
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the inventor is aware, these relationships have not been used 
before in the manner according to the invention. That is, to 
generate a predetermined wave for dynamic trimming of the 
floating position of the ship hull. 

By using the above parameters, the angle of operation 
between the wave and the bottom of the ship.hull and the free 

height distance C may be determined at different loac:I levels. 
Characteristic values of the above support plane are illustrated 

10 in graphical form in Figs. 5 and 6. 

15 

20 

25 

30 

35 

Fig. 5 relates to the angle of operation a (alpha) between 
the wave and the bottom of the ship hull at different load values { 

~nd the table val~e a(p) may be obtained from the equation below: 

Equation 2 

[ 

-h J . . . ~· . . 

wherein 

a 

. z·v . .5 2 ·v · ·.. • 
ct(p) :..75· Cy(p) • eFr +-·[Fr -2.) ·cos[ · - ]·57.3 

z.·v _ A. F 2 v 
{F~ ~ 

p is the load (34-46.000 kp) 
Cl(p) is the lifting coefficient of the support plane 

Fr is the Froude value of the support plane 

v (ny) = 

h is the relative depth of the support plap,e in the 

water 
1 (lambda) is the aspect ratio of the.support plane 
I is a relational value bt!tween the support plane and 
center point of the wet surf ace through the cord 

length. 
e (2,718 •••• ) is the natural logaritQln value 

The table values Hw(p) can be determined by solving the 
equation below regarding the free height distance C between the 

"' 
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induced wave and the bottom of the ship hull, as shown in Fig. 

6: 

Equation 3 

[ 

...;h l 2. ·v 
Fr .5 2. ·v 

Hw(p) := e _ . +X".(Fr -2] ·Cy(p) 

Fig. 7 is a graphical illustration of the shape of the · 

induced wave as seen from above. The m or x-axis shows the 

length of the ship hull between the support plane and the stern 

plate and n- or x-axis shows the propagation of the wave sideways 

15 relative to.half the span width of the support pl~ne. Half the 

span width is shown as 1 in the diagram and 0 represents the 

center line of the ship hull. The dotted line Wm,l shows the 

inner intersection points between the wave and an imaginary 

horizontal and stagnant water surface. The solid line Wm, 2 

20 shows the outer intersection points between the wave and the 

horizontal water surface. 

It should be noted that the above example of calculations 

should not be interpreted to represent the best embodiment but 

25 only to serve as guidance to the person of ordinary skill in the 

art to carry out the invention and to emphasize that the 

desirable effect is possible to calculate and is therefore 

predictabl.e and reproducible. 

30 The advantages of the present invention are more apparent 

if the support plane 1 is combined with a trimming plane or 

trimming foil at .the stern of the ship hull. It has been shown 

that a trimming foil according to the embodiment described below 

significantly. improves the advantageous technical results and 

35 reduces drag and energy requirements. 
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Fig. 8 shows an embodiment of the mechanism of the present 
invention that is generally referred to with reference numeral 
100. The mechanism is mounted at: the lower end of the stern of 
the ship hull 2. The illustrated embodiment includes the . . i' . . 

5 mechanism 100, that is from here on referred to as trimming foil 
100, a substantially plane disc or plate 103, a vertically 
adjustable and a rotatable stern plate 104. The stern plate 
includes, ·in the illustrated position, a downwardly extending 
edge 105. Rotatable movements .may be performed by guide bars 106 

10 that slide within parallel inwardly extending grooves 107 
disposed in the trimming foil. The movements of the trimming 
foil are activated by hydraulic, electro-hydraulic or mechanical ( 
driving mechanisms· that are not shown. The movements are 
transferred to the trimming foil 100 by bar members 108~ 109. 

15 In the alternative, the movements may be activated directly by 
bar members 108, 109 by an hydraulic piston/cylinder unit. 

The trimming foil has a length of 1 that substantially 
corresponds to the width of the lower edge of the stern· plate. 

20 The foil is preferably split into two halves so that each half 
is rotatably attached so that the foils may be submerged to a 
desired depth in the relative water flow below the bottom of the 
ship hull. The fo11s may be moved by drivable tran~ferring 
members and/or directly by the driving members. The movements 

25 of each ha.lf of the trimming foil may therefore be controlled 
together or independently to counter or reduce the pitching or 
rolling movements of the ship hull. Fins 110, 111 are attached 
to each side of the trimming foil 100. The fins extend mainly 
vertically along the length of the ship hull, at least from the 

30 trimming foil an4 forward. The fins have a height that at least 
corresponds to the height of the portion of the trimming foil 
that is submerged when the trimming foil is submerged to a 
maximum in the water flow. The length of the fins 110, 111 may 
be adapted to the shape of the ship hull. However, the length 

35 should not be shorter than the height of the portio~ of the 
tril1U1ling foil, that is submerged to a maximum, and is preferably 
longer than this submerged portion. In the alternative, the fins 



W096/20106 

11 

PCT/SE95/01S83 

.• ............ .. 
THll SHEET HAS BEEN 

. ftEPLACEO 

110, 111 may be attached to the ends of the trimming foil 100 or 

to the ship hull and preferably in the area of the bottom of the 

ship hull as shown in Fig. 8. 

5 Fig. 9 shows the trimming foil 100 in a raised rest position 

so that the edge 105 is disposed at the same level as the bottom 

112 of the ship hull or at least so that it does not extend below 

the bottom. The function of the fin 110, which may have a 

suitable .. shape with regard to the above mentioned size condi-

10 tions, is described below in connection with Fig. 10. During 

movements in the direction of the arrow F in Fig. 9, a load is 

applied against the bottom of the ship hull when the water is 

transected by the ship hull. Thus, this load is gradually 

reduced toward to the stern of the ship hull. This is illustra-

15 ted as a schematic in Fig. 9 by the arrows P · that extend 

vertically against the ship hull. 

Fig. 10 shows the trimming foil 100 in a operational 

position when the trimming foil has been lowered to a maximum so 

20 that the edge 105 protrudes under the bottom 112 of the ship hull 

at a depth. A which may vary depending on the application. In 

the lowered position, the trimming foil produces a surface 105' 

that extends perpendicular to the direction of the relative water 

flow so that the water flow is slowed down against the surface. 

25 The fins ilO, 111 therefore serve to prevent the water volume 

that has been slowed down from escaping the outer end areas of 

the trimm;i.ng foil. In this way, the water volume that is caught 

is exposed to a compression or pressure increase. It may be 

realized that the submerged trimming foil 100 provides an 

30 increased drag during the operation of the ship hull. However, 

it has been shown in models and full scale tests that this 

increased drag is negligible and is outweighed by the overall 

improved energy efficiency of the ship hull due to the advantage­

ous effects of the trimming foil. These tests have, however, 

35 indicated that it is advantageous that the depth A, that is the 

lowest depth of the edges 105 and surface 105' of the trimming 

foil account for about 3% of the total length Of the trimming 



W096/20106 PCT/SE95/0IS83 

12 

£oil 100 and preferably should, at a maximum, ·be about 2.7% of 
the length. 

Fig. 10 illustrates a schematic of. an embodiment of the 
;' . 

5 trimming foil 100 that is arranged to slope at an angle a (alpha) 
in the vertical direction relative to toe length of the ship hull 
so that the angle a is below determined relative to a lirie N that 
is the normal to the bottom 0£ the ship hull. The angle a 
includes a shifting of the angle from the line N which, according 

10 to the tests and trials mentioned above, preferably shou~d be 
within the interval 9f about 3 (three) to plus/minus 5 (five) 
degrees. That is, according to Fig. 10, this interval is within (. 
-2 to +8 degrees as measured from the line N and toward the stem 

15 

of the ship hull. 

By introducing a surf ace immediately behind the bottom of 
the ship hull that is perpendicular_ to the water flow L, a main 
vortex V is generated that has a velocity component that is . . 

directed upwardly and forwardly compared to the bottom of the 
20 ship hull. A plurality of minor whirls are also generated but 

are not shown. The main vortex V has the same length a as the 
length of the trinuning foil 100 and extends between the fi.ns 110, 

111. The.vortex rotates to create a water flow that is directed 
upwardly /forwardly below the bottom of the ship hull and in front 

25 of the trimming foil. In this way, a zone of increased pressure 
is ·created which is directed to the bottom surface as i.llustrated 
with a .. P'- in the schematic shown in Fig. 10. The.magnitude of 
the pressure: in the area of increased ·pressure depends on the 

· velocity of the ship and the height of the submerged portion of 
30 the trimming foil 100. 

It is to be understood with reference to the above descrip­
tion that changes of the depth of the submerged tri.mming foil 
directly affect the trinuning position of the ship at velocities 

35 above a certain critical limit. 
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Extensive tests have thus shown the above characteristics 
relating to the operational depth of the trimming foil and the 
sloping angle at the bottom of the ship hull. The same test has 
shown that the drag that is generated by a trimming foil that is 

5 formed according to the present invention, is negligible. The 
test results show an increased effectiveness that may be 

calculated for all ship sizes that are operated at a FNL value 
that is higher than 0.6. The FNL value refers to the dimension 
free Froude value which takes the constant of gravity into 

10 account and depends on the length of the ship and the velocity 
thereof. 

With reference to Figs. lla and llb, a schematic of an 
·alternative. embodiment of the trimming foil of the present 

15 invention is shown. In this embodiment, a trimming foil 100', 

having a bow shaped cross section, and a surface 105'', that is 
turned in the direction of the movement of the ship hull, are 

secured to a peripheral end of a rotatable rod member 113 to 
transfer a peripheral movement to the trimming foil 100'. In 

20 this way, the rod member 113 may be mounted into a recess 114 
disposed in the stern plate of the ship. It should be understood 
that a certain number of rod members 113 are required to provide 

stable rotatable attachment and movement of the trimming foil 
100' although only one rod member is shown in the figure. The 

25 trimming foil 100' is formed so that it may rotate about a pivot 
point 115 so that its radius is a distance R. The pivot point 
115 may be attached to the sides or to a bottom 116 disposed in 
the recess 114. The rod member 113 may be controlled to raise 
or lower the trimming foil 100' to the position, as shown in Fig. 

30 . llb. This movement may be performed by hydraulic, electro­

hydraulic or mechanical driving.mechanisms not shown. In this 

way, a piston/cylinder unit may, for example, be attached within 
the recess 114 or extend to the outside of the stern plate as is 
known to the person of ordinary skill in the art due to the known 

35 and conventional construction thereof. Naturally, the alternati­

ve embodiment of the trimming foil 100' must be designed so that 
the portion of the trimming foil 100' that is submerged in the 
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water flow satisfy the geometrical. requirements regarding length, 

sloping angl.e, and depth in the water as was det~rmined above for 

the trimming foil 100. Similar to the trimming foil 100, the 

trimming foil 100' cooperates with fins attached to each· side of 
. .. . . . . 

5 the foil 100'. Also, the foil 100' preferably is divided into 

two halves which are individually movable by separate driving 

members. 

It should here be pointed out that·. the gap 117 that may be 
' . . . 

10 created between the stern plate and the trimilling foil in all 

15 

applications should be kept to a minimum to prevent water from 

escaping throu,gh an opening which would lower the efficiency of ( 

the i~creased pressure that is generated in front of the trimming · 

foil. 

With reference to Fig. 12, yet another embodiment of the 

trimming foil of the present invention is shown. 

In this embodiment, the trimming foil 100'' includes a bow 

20 shaped surface 105''' that is turned in the direction of the 

movement. A rod 124 is adapted to transfer peripheral movements 

to the surface 105''' by being rotatably attached to a pivot 

point 118. The trimming foil 100' ' is shown as having two 

separate halves that are each rotatabiy attacned to holding 

25 devices 119, 120, respectively. The hoiding devices 119 are 

shown with dotted lines in the figure. To create enough space 

for the. discharge portion of the driving device, both of the 

inner holding devices 119 extend away from the stern plate 104 

at a certain angle. Both of the hal.ves of the trimming foils are 

30 maneuvered individually by rotatably attached piston/cylinder 

units 122, 123 respectivel.y. These units shift the trimming foil ·· 

100'' in a bow shaped path about the peripheral end portion of 

the rod 124. It should be understood that the two separate and 

individually maneuvered halves of the trimming foil provide 

35 continuous counter force to rolling movements and side ways 

movements of the ship. ·ay coordinating the activation of both 
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of the halves, the pitching movements and movements along the 
length of the ship may be reduced. 

Obviously, the activation of the trinuning foils may, in all 

5 embodiments, be controlled automatically to counter act the 
movements of the ship which are detected by for example a gyro. 
This detection is then converted into control signals for the 
driving mechanism of the trinuning foil. 

10 In the latter embodiment, the pivot point 118 should be 
positioned so that the operational position of the bow shaped 
surface 105''' of the trinuning foil 100'' is adapted to achieve 
the expected effect of desirable length, sloping angle and depth 
so that the p~rameters ou~lined above also apply to the trimming 

15 foil 100''. A detailed description of the dimensions are not 
going to be provided here because it is up to the person of 
ordinary skill in the art to adjust the dimensions of the 
trimming foil including its suspension and rotation members to 
achieve the desired results based on the above description of the 

20 invention. 

The trinuning foil of the present invention provides a 
mechanically simple and reliable, effective and easily maintained 

mechanism at a moderate investment cost. The invention enables 
25 continuous, dynamic trimming of a fast moving ship hull while 

counter acting rolling and pitching movements during the 

30 

operatioq of the ship. 

summarized as follows: 

Some of the desirable results can be 

- Quick response and low energy requirements. 
- High efficiency of the trimming energy provided. 
- Low mechanical load of the moving parts. 
- No disturbance of a reversed water jet stream. 

By.providing a rotatably attached support plane at the stem 
35 of the ship, possibly in combination with a trimming plane or 

preferably a trimming foil that is attached to the stern of the 
ship, a very effective method for reducing the drag and reducing 
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the wet surface of a fast moving, planing or semi-planing ship 
:is achieved. By providing the support plane with a suitable span 
and cord length, according to the present inv:ention, and by 

. .. . 

designing the support plane, as shown aboV~, so that the iength, 
5 width, and operational angle of the induced wave are adapted to 

a specific ship, an optimal floating position of the ship may be 
achieved. Additionally, by rotatably attaching the support plane 

·'.' 

so that its operational angle and lifting force is continuously 
adapted to the tonnage· of the ship and its . speed during accelera-

10 tion and operation, the vertical movements of the ship may be 
minimized while maintaining an optimal floating position even 
during rough sea. The method is usable for ships having one ship f 
hull or several ·ship hulls and may preferably be used with .. 
catamaran ship hulls. 

15 
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1. A method for dynamic trimming of a fast moving, planing or 

5 semi-planing ship hull, comprising the steps of: 

- arranging a continuously adjustable support plane (1) to 

a stem of the ship hull, the support plane having a wing shaped 

cross section, the support plane being adjustable relative to the 
10 operational angle of the support plane during the operation of 

the ship hull, 

- generating a wave ( 3) by the support plane . that is 

submerged during the operation.of .the ship hull, the wave having 

15 a length, width, and depth that is controlled to be.adjusted to 
the length and the tonnage of the ship hull so that the generated· 

wave engages the bottom of the stern portion of the ship hull at 

a negative angle (b, beta) relative to the horizontal plane, the 

wave providing an increased free height distance ( c) disposed in 

20 front of the stern portion so that 
- the length of the wave is controlled by the cord 

length (b) of the support plane, 
- the width of the wave is controlled by the span (a) 

of the support plane, and 
25 - the depth of the wave is controlled by the load (p) 

of the support plane. 

2. A method according to claim 1, wherein the generated wave is 

adjusted to engage the stern portion of the ship hull that is 

30 within an area that corresponds to 5-20% of the length of the 

bottom of the ship hull as measured from the stern plate. 

3. A method according to claim l, wherein the support plane ( 1 ) 

is adapted to be lowered to a depth, during the operation of ;the 
35 ship hull, that corresponds to·l through the cord length b, the 

_support plane being adjustable relative to the angle of operation 
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that is within an ang1e interval in the order of a magnitude of 

10 degrees. 

4. A method according to claim 1 wherein~the support plane is 

5 combined with a trimming plane that is disposed behind the bottom 

of the ship hull. 

5. A method according to claim 1 wherein the support plane is 

combined with a trimming foil (100,100',100' ')that is disposed 

10 behind the bottom of the ship hull. 

6. A method according to claims 1 and 5 wherein a · surf ace ( _ 

(105',105' ',105'' ')is disposed immediately behind the bottom of . . . . 

the ship bull and is perpendicular to the water flow ( L) to 

15 generate at least one main vortex (V) having an upwardly and 

forwardly directly veloci ~ component in front of the surf ace to 

create a water volume having. an increased pressure that is 

positioned in front of the surface at the bottom of the ship 

hull. 

20 

25 

7. A method according to claims 1, 5 and 6 wherein the surface 

( 105', 105' ', 105'' ') is inserted into a continuously adjustable 

depth (A) that corresponds to about 0-3% of the length of the 

surface, preferably up to a maximum of 2.7% of the length. 

8. A support plane (1) for dynamic trimming of the floating 

posi ti()il. of a fast moving, planing or semi-planing ship hull, the 

ship hull including, during,operation, a continuously submerged, 

rotatably attached and continuously adjustable wing. ( 1 ) , the wing 

30 being adjustable relative the vertical movements of the ship hull 

and the wing having a wing shaped cross section, comprising: 

the wing/support plane (1) being dimensioned.with regard to 

the angle of operation, span (a) and cord length (b) so that the 

support plane generates a wav~ during the operation of the ship 

35 that is adjusted to the length and tonnage of the ship, the wave 

engaging the stern portion of the ship hull at a negative angle 

relative the horizontal plane, the wave providing for an 
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increased free height distance disposed in front of the stern 

portion so that 

- the length of the wave is controlled by the cord 

length (b) of the support plane, 

5 - the width of the wave is controlled by the span (a) 

of the support plane, and 

- the depth of the wave is controlled by the load (p) 

of the support plane. 

10 9. The use of a support plane, having a wing shaped cross 

section, to generate a wave that is adjusted to the shape and 

tonnage of a fast moving, planing or semi-planing ship hull, the 

wave engaging the bottom of the stern portion of the ship hull 

at a negative angle, the wave providing an increased free height 

15 distance disposed in front of the stern portion 'for dynamic 

trimming of the floating position of the ship hull. 

10. The use according to claim 9 wherein a support plane is used 

at the ·stem portion of the ship, the support plane being 

20 continuously adjustable relative to the operational angle and the 

support plane being dimensioned so that 

- the length of the wave generated is controlled by the 

cord length (b), 

the width of the wave is controlled by the span ( a), 

25 and 

- the depth of the wave is controlled by the load (p) 

of the support plane. 

11. The use according to claims 9 and 10 wherein a support plane 

30· is used having a cord length (b), a span (a), and load (p) to 

generate a wave during operational speed having a length so that 

the wave engages the stern portion of the bottom of the ship hull 

at a negative angle relative the horizontal plane, the engagement 

being within an area that corresponds to 5-20% of the length of 

35 the bottom of the ship hull. 


