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This invention reiates to a water craft or other
floating body with one or more water supporting
surfaces (designated w) extending longitudinally
at right angles to the hull and the invention con-
slsts In the fact that for the purpose of auto-
matically varying the angle of Incidence of the
water supporting surface w when the speed of
the floating body varles the succeeding surface
elements of the water supporting surface w which
extend over the entire depth of surface and cut
through the water surface are at a greater dis-
tance from the bows of the foating body the
deeper they lie, so that the resultant of the hydro-
dynamic buoyancy forces displaces the water
supporting surface elements rearwards as the
emergence of the water supporting surfaces w
from the water increases.

Under these circumstances it is possible to
provide only a single water supporting surface,
subdivided several times if need be, longitudinally
of the floating body, and {n this arrangement
the height of the moving floating body above the
surface of the water can be arbitrarily varied in
conjunction with an arrangement for shifting
the centre of gravity of the craft.

For the purpose of obtaining a floating body
capable of stabilising itself both longitudinally
and transversely it may be particilarly advan-
tageous, when using supporting surfaces accord-
ing to this invention which run through athwart-
ships and extend, when the static fioating posi-
tion 1s departed from, above the surface of the
water, for these surfaces to be hent or curved in
a manner already suggested by me and in such
a way that the horizontal projection of all the
supporting parts in the water at any time is sur-
rounded by a minimum circle the centre line of
which lies above the axis of the centre of gravity,
in all positions of the floating body.

According to a further advantageous embodi-
ment of the present invention the lower part of
the water supporting surface w which in this
case may with advantage be constructed hori-
zontally is given the form of an arrow with a
buoyancy number decreasing towards the ends,

Finally the water supporting surface arrange-
ment may be constructed in such a way that ad-
ditional water supporting surfaces of a kind
known per se and of which one or more may be
employed, may be provided In addition to .the
water supporting surface or surfaces according to
the present invention, the immersed part of which
depends as to size on the height of the fioating
body, but which must be of such a shape that
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height of the floating body above the surface of
the water changes.

The invention relates therefore to a vessel or
other floating body, in which by means of water
supporting surfaces of a novel kind placed tnder-
neath the floating body or in which by means of
new kind of cooperation of the water sypporting
surfaces according to the present invention and
of which there may be one or several, with water
supporting surfaces known per se, the flioating
body while in motion is lifted out of the water
in such a way that when the speed of the water
craft automatically changes a change in the angle
of incidence of the water supporting surfaces
takes place automatically and without any sepa-
rate or special means of assistance.

In boats or similar floating bodles, which can
be balanced or supported completely by water
supporting surfaces while in motion, the hydro-
dynamic buoyancy increases in general with in-
creasing speed. If the hull of the hoat he already
lifted right out of the water by the buoyancy
force of the water supporting surfaces, the dy-
namic buoyancy is therefore equal to the weight
of the boat, and this buoyancy must also remalin
the same when the speed of the boat varies, as
otherwise the hull of the boat would either sink
back into the water again or would be lifted out
of the water by the whole of the water suppert-
ing surfaces.

Measures are already known and used more-
over either alone or in combination, for the pur-
pose of ensuring that the buoyancy shall remain
the same when the hull of the boat is lifted right
out of the water, when the speed of the boat
varies. It has therefore been suggested that the
water supporting surfaces should be arranged in
such a way that the surface of those parts of the
water supporting surfaces which are Immersed in
the water is smaller or larger according as the
hull of the boat in motion is more or less high
above the surface of the water. It has also been
recommended to vary the angle of incidence of
the water supporting surfaces by rocking or ro-
tating them about an axis perpendicular to the
directlon in which the boat is travelllng. A third
measure which has been very often described con-
sists in varying the angle of adjustment of the
water supporting surfaces by inclining the whole
boat and using at the same time special means
of assistance, o

The first neasure, according to which thie hull
of the boat is lifted higher and higher above the
surface of the water as the gpeed increases, while
the surface of those parts of the supporting sur-
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face which remaln In the water continually de-
creases, 1s—it is true—simple per se, but 1s very
limited as to the range within which the speed
can be increased. In other words, if the hull of
the boat be lifted at a speed away from the sur-
face of the water in a straight line above the
surface thereof, the greatest speed attainable will
in general not exceed to the desired extent the
speed at which the boat is lifted away from the
surface of the water if 1t be desired to avoid lift-
ing the hull of the boat and therefore its centre
of gravity to a very great helght which would be
of great disadvantage as regards the stability of
the boat particularly when passing round bends.

The second method of alteration of the angle
of Incidence of the water supporting surface by
rocking or rotating it presupposes a movabliity
of the supporting surface whereby considerable
constructional difficulties arise. In any case a
rigld attachment of the water supporting surface
to the hull of the boat {s much to be preferred.
Adjustment of the angle of Incidence to speed
corresponding to the speed at which the boat
may bhe travelling at any particular moment by
the driver would always demand his attention
and a not inconsiderable amount of skill. If in-
stead of this, as has been variously suggested, an
automatic adjustment of the angle of incidence
be provided, say by using floats or sliding surfaces
sliding on the surface of the water or by making
use of the pressure of the water acting on suit-
able pistons, these arrangements again mean a
considerable complication.

The third method of alteration of the angle of
incidence of the water supporting surface by In-
clining the whole boat is connected with arrange-
ments speclally provided for this purpose, whether
it be for example of such a nature that one of
the water supporting surfaces used can have {ts
angle of incldence adjusted by hand or sutomati-
cally and thereby bring about an inclination of
the hull of the boat and consequently a change in
the angle of incidence of the remaining water
supporting surfaces, or whether it be of such &
nature that inclination of the boat Is produced by
& suitable method of shifting its centre of gravity.
In order to enable the angle of Incldence of the
water supporting surfaces to be adapted to the
particular speed of the moment by Inclining the
hull of the ship, it Is also suggested that floats or
sliding surfaces connected to the hull be provided
at a considerable distance in front of the water
supporting surface or in front of centre of grav-
ity, and the hull supported as it were thereby at
the front on the surface of the water. Apart
from the fact however that if this course be
adopted 1t is very difficult to vary the height of
the hull while the speed at which the boat Is
driven remains the same and for example to the
movement of the waves at any particular time,
an arrangement of this kind exhibits very uneasy
travelling properties. This results from the fol-
lowlng: in order {0 avoid cavitation at the water
supporting surfaces, only very low buoyancy
numbers that is to say only very small angles of
incidence, may be employed as Is weli known es-
pecially at the high speeds which are desirable
per se. The result of this I3 however that even
very small variations in the angle of incidence,
namely variations of from 1 degree to 2 degrees,
have an extraordinary effect on the buoyancy
force of the water supporting surface and there-
by cause a violent up and down movement of the
hull of the boat. Such varlations in the angle of
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waves which are small in proportion to the length
of the boat, even when the supporting float de-
vices are placed a long way in front of the centre
of gravity. If the speed of the boat is so great
and the waves are so short that owing to the in-
ertia of mass of the hull of the boat it cannot
follow the rotation sbout the transverse axis
quickly enough, the float or the sliding surface
loses its grip on the surface of the water and
strikes repeatedly with great violence against the
waves which is accompanied by additional re-
sistance.

In the form and arrangement of the water sup-
porting surfaces according to the present Inven-
tion all disadvantages of previous measures are
avolded. The essential feature of the invention
consists In the fact that when the speed of the
boat increases a corresponding reduction in the
angle of Incidence takes place automatically and
when the speed of the boat decreases a corre-
sponding increase In the angle of incldence takes
place, and this takes place moreover without the
hull of the boat having to be lifted to an exces-
sive height above the surface of the water. It
also takes place without the water supporting
surfaces or a part of them having to be arranged
to rock or rotate for this purpose.

The automatic adjustment of the angle of In-
cidence when the speed of the boat varies and
also the stabilising action of the water supporting
surface according to this invention on the trans-
verse axis of the boat Is connected with the fact
that the resulting buoyancy force moves towards
the rear of the boat as the water supporting sur-
face rises more and more out of the water and to-
wards the bows of the boat as the amount by
which the boat is lfted out of the water de-
creases. It is known to attach a number of sep-
arate substantially horizontal water supporting
surfaces to a rearwardly inclined strut or to ar-
range separate water supporting surfaces in a
different way, namely an echelon rearwards and
downwards in order to thereby prevent as far as
possible foreign bodles which may be floating In
the water from adhering to the strut or the water
supporting surfaces. Such arrangements of sep-
arate water supporting surfaces have also the
property to a very great extent of forcing the
resulting buoyancy force of the of the echelonned
water supporting surfaces towards the rear as the
amount by which the boat rises out of the water
Increases. They possess however a number of
disadvantages which glve rise to diffculties when
compared with the water supporting surface ac-
cording to the present invention. Thus for ex-
ample the free ends of the rearwardly echelonned
separate supporting surfaces which are in the
water very easily give rise to cavitation at the
great speeds which are desired per se In contro-
distinction to the water supporting surface ac-
cording to this invention in which such free sup-
porting surfaces situated in the water do not
exist. In particular however the resulting buoy-
ancy force of the supporting surfaces which re-
main in the water does not move continuously to-
wards the rear when the amount by which the
echelonned separate water supporting surfaces
rise out of the water Increases, as it does accord-
ing to this invention but moves irregularly and by
Jerks so that therefore no automatic and accu-
rate adjustment of the angle of incidence to cor-
respond to the speed of the particular moment
is possible.

The main feature of the water supporting sur-
face of the present invention consists in the fact
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that the surface elements {.Ab which extend over
the surface of the entire surface depth (where ¢
15 the surface depth at the particular mament
and Ab an element of the span b of the separate
coherent water supporting surface,) are & greater
distance from the bows of the floating body In
comparison with the neighbouring surface ele-
ment of the water supporting surface in gues-
tion adjoining them at the particular moment,
the deeper they are placed in comparison there-
with,

When the water supporting surface according
to the present invention rises more and more out
of the water, the resultant of the hydrodynamic
buoyancy forces of those parts of the supporting
surfaces which are in the watet moves towards
the rear that is to say in the direction from the
bows to the stern of the boat. A particular ad-
vantage of the water supporting surface accord-

ing to the present invention conslsts also in the .

fact that even a single such water supporting
surface suffices without the use of stabilising
surfaces of any other kind for the purpose.of en-
suring longitudinal stability about the transverse
axis through the centre of gravity of the hoat.
This measure is not possible in any of the water
supporting surfaces hitherto known. In all of
them at least two either similar or even dis-
similar water supporting surfaces are needed
longitudinally of the boat. When a single water
supporting surface according to the present in-
veniton is used 1t is also possible to vary the
height of the hull of the boat above the surface
of the water by shifting the centre of gravity of
the boat horizontally, and by special means if
need be, which may be of advantage for the
purpose of obtaining a favorable angle of inci-
dence. Any one of the well known transversely
stable water supporting surfaces may be taken as
a pattern for the construction of the water sup-
porting surface according to this Invention as
regards its transverse stability, that {s to say the
stability about the longitudinal axis through the
centre of gravity of the boat.

The present invention also provides an ar-
rangement of a plurality of water supporting
surfaces according to this invention whereby
variation of the angle of incidence with varying
speed of the boat takes place in a manner slmi-
lar to that when a single water supporting sur-
face according to the present invention is used,
but In this case variation of the position of the
centre of gravity of the hoat has not by any
means such a great influence on the height of
the hull of the bhoat above the water.

The invention also comprises the use of one
or a plurality of water supporting surfaces ac-
cording to the present inventlon in ¢ombination
with one or a number of such water supporting
surfaces (known per se) the size of the surface
of which remains the same at positlons different
height of the hull of the boat above the surface
of the water. By the cooperation of these two
dissimilar forms of water supporting surface it
is possible Lo impart to the water supporting sur-
face of constant area arranged behind the centre
of gravity a slightly negative buoyancy, that is
to say a repellent action and yet guarantee the
automatic adjustment of the angle of incidence
of the water supporting surfaces above men-
tioned. With the help of these supporting sur-
faces giving a slight repellant actlon and the at-
tachment strut of which may be used for steering
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can be obtalned particularly when negotiating
bends.

The invention is illustrated by way of exam-
ple and diagrammatically in the accompanying
drawing in which

Figure 1 is a side elevation of the hull of a
hoat with a water supporting surface according
to the present invention,

Figure 2 is a pian of the hull of the boat.

Figure 3 i a front elevation of Figure 1.

Figure 4 is a side elevation of a further con-
structional form, the movement of the floating
body being from left to right.

Figure 5 {s a plan of Figure 4, and

Figure 6 a front elevation thereof.

Flgures 7, 8 and 9 are views similar to Fig-
ures 4, 5 and 6 of a further example.

Figure 10 is g side elevation of a water support-
ing surface according to the present invention
with an arrow-shaped horizontal part, movement
from left to right.

Flgure 11 is g plan of Figwre 10, and

Flgure 12 a front elevation thereof.

Figure 13 is a slde elevation of a boat in motion
with a water supporting surface according to the
present invention arranged both in front of and
behind the centre of gravity.

Figure 14 is a side elevation of a floating body
in motfon with a water supporting surface ac-
cording to the present invention and a water sup-
porting surface of a kind the surface of which
remains the same even at different heights of
the floating body above the water.

Figure 15 is a transverse section on the line
X—X of Plgure 14 for the special case in which
the supporting surface shown produces a repel-
lant action and the floating body is rotated about
its longitudinal axis.

Figure 16 is a slde elevation corresponding to
Figure 1, in which however the water support-
Ing boady has vertical attached pieces.

To the hull B of the board shown in Figures
1 to 3 is attached a water supporting surface .
This supporting surface is of such a shape that
each surface element, the element ¢.Ab for exam-
ple, is at a greater distance from the bows of
the boat that its adjoining nelghbouring ele-
ment when 1t lies lower than its neighbouring
element. When the boat is in motion and if the
position of the surfece of the water he repre-
sented by the line m—m, the supporting sur-
face elements which are in the water produce
hydrodynamic buoyancy forces of which let A
be the resultant. If the hull of the hoat hag
been lifted higher out of the water, the surface
of the water wiil be situated in the position
fi—n, and the resultant of the hydrodynamic
buoyancy forces will be moved reatwards to ap-
proximately A’

If the posaition of the centre of gravity of the
boat be denoted by S, the boat, taking into ac-
count only the forces of gravity and buoyancy,
wiil be in equilibrium when the surface of the
water is in the position represented by m—m,

5 88 it has been assumed that for this position

the resulting buovancy force occuples the posi-
tion denoted by A.

If now the speed of the boat Increases, the
water supporting surface rises by a certain
amount out of the water, while the resulting
hydrodynamic huocyancy force moves slightly to
the rear behind the centre of gravity 8 and
consequently produces a moment which lowers
the bows of the water craft and therefore re-
‘duces-the angle of-ineldence of the supporting
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surface. In this way a reduction of the angle
of incldence is always produced automatically
without assistance means of any kind when the
speed Increases and this reduction of the angle
of incidence Is of such g nature that the buoy-
ancy remains the same and the positlon m—m
for the surface of the water is retained. In this
case the bows would be forced slightly too much
downwards by the moment which arises and con-
sequently the angle of adjustment of the water
supporting surface would be too small; with the
result that a larger supporting surface would be
needed and therefore the supporting surface
would sink lower in the water.than .is repre-
sented by the line m——m. In consequence how-
ever the resultlng buoyancy force would be shiff-
ed to the right from the centre of gravity 8 In
Figure 1 or in other words would produce a
moment which lifts the bows and thereby again
increases the angle of incldence to an amount
which corresponds to the speed and the position
of the surface of the water.

As will be seen from what has been sald and
from Pgures 1 and 2, the height of the hull of
the boat above the surface of the water depends
on the positlon of the centre of gravity 8. If
8 be shifted away from the bows to the stern,
that 1s to say rearwards, the hull of the boat
will lift itself higher above the surface of the
water and will do so even when the speed re-
maing constant, and certainly with an increase
in the angle of incidence that is to the inclina-
tion of the boat to the horizontal. If on the
other hand the speed of the boat remalns con-
stant and the centre of gravity be shifted nearer
to the bows, the supporting surface will sink
lower in the water and-the angle of Incldence
of the water supporting surface will be simul-
taneously reduced, As the so-called sl}ding num-
ber, that is to say the ratic of resistance to up-
ward thrust depends primarily on the angle of
incidence, the centre of gravity can be adjusted
by sultably shiftlng it to that angle of incidence
for which the sliding number is most favorable,
that is the smallest.

Even a single water supporting surface as
shown In Figure 1 ensures longltudinal stability,
that is to gay stabllity against rotatiom about
the transverse axis passing through the centre
of gravity 8. In such case If when a boat is
in motion and the speed is constant the bows of
the hull of the boat were brought by an external
force into slightly downwardly depressed posi-
tion, the angle of Incidence would simultaneously
have been reduced. This however would cause
the upward thrust to be lessened and the water
supporting surface would In consequence sink
lower stlll into the water. In the water support-
ing surface according to the present invention
however the shifting of the resultant buoyancy
force towards the bows that Is to say towards
the right of the centre of gravity 8 in Flgure 1
is connected necessarily with a drop in the water
of the supporting surface and conseguently the
production of a moment which tends to lift the
bows agaln and this lasts untll the boat has
agaln acqulred its position of equilibrium. The
assumption that the boat when in motion is out
of its position of equllibrium by an external
force In a counter-clockwise directlon about its
transverse axis leads by an analogous consldera-
tion likewise to the discovery that even & single
water supporting surface according to this in-
ventlon guarantees stabllity. .

In order to obtaln the necessary stability
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agalnst rotatlon about the longitudinal axls pass-
ing through the centre of gravity any one of the
well known transversely stable water supporting
surfaces or arrangements of water supporting sur-
face may be taken as a pattern. In this respect
Figure 3 shows merely an example.

Figures 4 to 6 show a different constructional
form of the water supporting surface according
to this Invention in which certainly as regards
the height of the single floating body above the
surface of the water only a limited transverse sta-
bility exists. When such floating bodies are used
in pairs alongside each other great transverse
stability can be obtained.

In Figures 7 to 8 is shown a further construc-
tional form which is speclally characterized by
the fact that, notwithstanding transverse sta<
bility, the immersed part of the water supporting
surface need only be very small when the hull
of the boat is lifted high. The solution shown in
Figure 9 for obtaining transverse stability con-
sists of an Inversion of a well known form of
water supporting surface,

For reasons of strength it may be necessary
to use ohe or more struts, or in Figure 3 for ex-
ample the keel might be carried down to the lower
part of the water supporting surface w instead of
the strut 8 shown there.

In order to still further increase the effect of
the water supporting surface according to the
present invention in respect of longitudinal sta-
bility, and of the automatic adjustment of the
angle of incidence when the speed varies, it may
be advantageous to use so-called constant pres-
sure centre proflles for the water supporting sur-
face that is fo say symnmetrical profiles. This
effect can bhe Increased still further beyond this
by glving to the lower part of the water support-
Ing surface according to this invention which al-
ways remains in the water, an arrow-like dispo-
sition with a buoyancy number which decreases
outwards. Such a form of water supporting sur-
face according to the present invention is shown
in Mgures 10 to 12. In these figures the decrease
in the buoyancy number outwards for the lower
bart b of the water supporting surface according
to this invention which in this case is constructed
horizontally, 1s obtalned by making the angle of
Incidence decrease outwards while yet using the
same supporting surface proflle, that is to say In
Figures 11 and 12 the angle of incidence is greater
at the points C than at the points D. In Figures
10 to 12 8 denotes a strut which in many cases
may be necessary for reasons of strength. It
may &8lso be hecessary to construct the upwardly
directed parts of the water supporting surface of
the present invention in such a way that the size
of the surface or of the angle of incidence or even
of both Increases upwards.

Fgure 13 shows an arrangement of severs] (two
in this case} water supporting surfaces w1 and s
according to the present inventlon in which one
surface lies In front of ahd the other one behind
the centre of gravity 8. 'The arrangement shown
in Figure 13 according to which for the working
speed of the boat the distance of the two sup-
porting surfates un and wa from the centire of
gravity 8 is the same namely d: and dz respec~
tively is only intended to be an example of the
different arrangements which are possible. The
distances of the water supporting surfaces from
the centre of gravily do not need by any means
to be the same. In llke menner the supporting
surfaces according to this invention which are
sitached to the hull of the boat may also them-
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selves be different from each other both in size
and also in shape and in respect of the angle of
Ineidence. In the water supporiing surface ac-
cording to the present Invention all parts there-
of need not necessarily be so constructed that
thelr surface elements are the more distant from
the bows the lower they are placed but only the
parts of the supporting surfaces which cut
through the surface of the water at the working
speeds. In particular this need not necessarily
be the case In the upper parts of the water sup-
porting surfaces as Is shown by way of example in
Figure 16. Instead of vertical parts w’ other
connecting pleces suitable to the purpose may be
used. .

The front view of the water supporting surfaces
shown In Figure 13 may for example be similar
to the one shown in Figure 3. In large boats
stiffening struts s are generally used, which. in
this case can again be elther wholly or partially
replaced by taking the keel of the hull down to
the central part of the water supporting surface
in a manner suitable to the purpose.

In Flgure 13 therefore a special example is
shown according to which d: is equal to da and
therefore also Ai equal to Az, while in addition to
this the sum of A and Az is equal to the weight
of the whole boat. As forces which arise only the
forces of gravity and bucyancy have been taken
Into consideration as hitherto, while the forces
of resistance and thrust have not been considered,
so as to make the investigation of the stability
and the automatic adjustment of the angle of in-
cldence simpler. In order to justify this the as-
sumption may be made for example that the
thrust 1s equal and opposite to the resistance and
that the direction of thrust coincides with the
line of resistance. If the speed of the boat grad-
ually Increases, the hull of the boat will be lifted
higher out of the water with the result that da
wili be greater but di smaller at the same time.
A resulting moment is therefore set up which de-
presses the bows of the boat slightly, whereby the
angle of incidence of both water supporting sur-
faces is reduced, which is just what is desired,
owing to the increase in the speed. By this in-
clination of the boat however the fronf water sup-
portihg surface dips more deeply into the water
than the rear water supporting surface does, so
that consequently the effective surface of wn will
be greater than that of ws. In the assumed in-
crease in the speed such a height and inclination
of the beat then automatically sets in that the
moment of the buoyancy force produced by the
front greater supporting surface multiplied by the
front smaller lever arm, is opposite and equal to
the moment produced by the rear smaller sup-
porting surface, multiplied by the rear larger lever
arm. For an assumed decrease in the speed it
can be shown by & similar consideration that in
this case also an automatic adjustment (but now
with an Increase in the angle of incidence) re-
sults.

When & number of water supporting surfaces
are used of which Figure 15 shows an example,
the shifting of the centre of gravity is not of
the same importance as regards the height of
the hull of the boat above the surface of the
water as it 1s when only gne water supporting
surface according to this invention is used, see
PFlgure 1. In many cases and in particular when
there are many passengers in the boat who want
toc move about in it, this circumstance may be
of advantage. For example if the centre of grav-
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stern, the front lever arm d:1 will become greater
and the rear lever arm sz smaller. This produces
& resulting moment which lifts the bows. The
result of this is however that the front water
supporting surface w1 s lifted further out of the
water than the rear water supporting surface w:
so that the front effective surface of w1 is smaller
than the effective surface of wa. Moreover such
a helght and inclination of the boat set Is again
in this case also that the smaller buoyancy force
(smaller because produced by the smaller effective
surface w1) multiplied by the larger lever arm ¢
is opposite and equal to the product of the greater
buoyancy force .produced by the greater effective
surface w2 and the smaller lever arm da. A
similar consideration also permits the centre of
gravity 5 being shifted towards the bows of the
boat. . .

Figure 14 shows a floating body with a water
supporting surface w according to the present In-
vention and alse with a water supporting body ¢
(known per se). The supporting surface ¢ 1Is
situated entirely below the surface of the water
and is attached by the struf r, which may also
be utilised simultaneously as & steering rudder,
to the foafing body B. The important feature of
the supporting surface ¢ is that its effective sur-
face remains of the same size when the helght
of the floating body above the surface of the
water ehanges, in contradistinction to the sup-
porting surface w according to the present in-
ventlon. In Figure 14 is shown the special case In
whigh for the working speed the resulting buoy-
ancy force Aix of the water supporting surface w
according to this invention lies close behind the
centre of gravity 8 of the boat, For reasons of
equillbrium 1t 1s necessary therefore.that the
buoyancy force produced by the water supporting
surface g shall be negative, that s to say Aa must
be repellant. It Is not necessary however for
this arrangement to be chosen, In some cases it
1s advantageous to so select the angle of In-
cidence that a positive upthrust iz produced. In
such case the water supporting surface w accord-
ing to this Invention must be arranged nearer to
the bows of the boat. The special advantage
which results from the cooperation of the two
different kinds of water supporting surfaces w and
g, lles in the great longitudinal stability which
is obtainable and also in the automatic adjust-
ment of the angle of incidence within a very wide
range of different speeds, combined with the pos-
sibility of enabling negative buoyancy forces to
be also obtalned with the water supporting sur-
face ¢:

If it be assumed for example that the speed
of the floating body shown in Figure 14 becomes
smaller, the two water supporting surfaces w and
g sink lower in the water. Now although il is
true that the effective surface of @ becomes
somewhat greater, the comparatively great de-
crease of the lever arm d1 (which is small per se)
nevertheless preponderates in the effect produced
so that the moment of the buoyancy force A:,
multiplied by the lever arm d1 (the percentage
of which has become greatly curtajled) becomes
smaller than the moment of the buoyancy force
Az, multiplied by the lever arm d2 which remains
of the same slze. The moment which results from
those two moments therefore effects an automatic
adjustment of the floating body, that is to say an
increase in the angle of incldence in accordance
with the reduction in the speed. A similar con-
slderation can be carrled out for the assumption
of an increase In the speed.



In the case also in which the supporting surface
w as well as the supporting surface g produce
positive buoyancy forces, it can easily be shown
by & sintilar consideration that an automatic ad-
justment of the angle of incidence always takes
place when the speed changes. In this case the
centre of gravity les between the lines of action
of the two buoyaney forces A: and As,

On some occasfons It may be of advantage to
st arrange the water supporting surface acecord-
ing to the present Invention that at modérate
speeds positive btoyancy values are produced by
the supporting surface g and that as the speed
increases, that i3 to say the angle of Incidence
decrenses, these buoyancy values then deerease
to rero, and Anally become negative again as the
speed Increages still further.

If the water supporting surface g produces a
negative buoyahey ai the stern of the floating
body, that is to say a repelfant action, this cir-
cumstance may be of specihl advantage for the
initiation of a curve and for keeping the floating
body In the curve. If the floating body is to
describe 3 curve to starboard it will In general
lay itseil In the curve that Is to say to starboard,
80 a$ to be able to absorb the centrifugal force
exerted on the floating body. For this position
of the floating body a section along the line
X-—X looking in the direction from stern to bows
of Figure 14 i3 shown In Pigure 15. The re-
pellant force Az 13 Inserted in Plgure 15 and
shifted In its line of action up to the longitudinal
exis E through the eentre of gravity of the boat.
If the force Az be divided Into two components
at right angles to each other, one component
being directed at tigh$ angles to the surface of
the water, the result will be that the other eom-
ponent tends to force the stern towards the
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larboard slde and thus acts In the right way
like a steering rudder so to speak or asslsts the
already existing steering rudder in 1is action.
Although this horizontal component will not be
very great In most cases, the moment which
is produced may nevertheless he conslderable,
ag the lever arm da can be made correspondingly
grent.

To enable the floating body to be drawn up on
land or for other reasons it may be desirable to
attach the water supporting surface w and also
the water supporting surface g to the floating
body in such a way that they can be rotated about
certaln axes P1 and P2 respectively. In this case
it 1s advantageous to so construct the strut s of
the water supporting suriace 0 that the front
and rear edges of the strut form substantially
ares of circles with the axis P: as the centre.
This makes 1{ possible to¢ do with as small an
opening in the keel of the floating body as pos-
sible when the supporting surface according to
the present {nvention {s swung upwards.

In these circumstances it 1s found to be par-
ticularly favorable to place the lowermost part
of the water supporting surface according to
the present invention rearwards from the point
of rotation so that the strut can be constructed
In the manner described and at the same time
stands nearly vertical so that it can effectively
transmit buoyancy forces to the floating body,

Instead of the water supporting surface g being
placed behind the water supborting surface w
as shown in Figure 14, the supporting surface g
can, taking the well known condlition for longi-
tudinal stabllity Into consideration, be also placed
in front of the supporting surface 0 approxi-
mately in the vicinity of the bow.

OSKEAR TIETJENS.
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