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Claims. 

This invention relates to hydrocrafts and more 
particularly to hydro-foils especially adapted to 
decrease resistance between a craft and the water 
for the purpose of permitting excessive speeds 
to be obtained with an expenditure of a mini 
mum amount of motive power and said device is 
capable of lifting the hull of the craft further and 
further out of the water as the speed increases 
until the hull is entirely clear of the surface of 
the Water so that water resistance will be reduced 
to a minimum. 
Another object of this invention is the pro 

vision of hydrofoils so shaped and constructed 
that they Will be capable of producing maximum 
lifting forces with minimum contact with the 
Water and which are capable of producing their 
greatest lifting forces when the hull of the craft 
is within the Water to assure quick and easy rise 
of the hull of the craft from the Water as the 
speed thereof increases. 
A further object of this invention is the pro 

vision of hydrofoils which always terminate above 
the surface of the Water When the hull of the 
hydrocraft is travelling at high Speeds and which 
are so constructed as to counteract any tendency 
of the hull to turn about its longitudinal axis due 
to some foreign force acting thereon While Sup 
ported clear of the Water thus increasing the 
stability of the device to a maximum. 
With these and other objects in View, this in 

vention consists in certain novel features of con 
struction, combination and arrangement of parts 
to be hereinafter more fully described and 
claimed. 

For a complete understanding of my invention, 
reference is to be had to the following description 
and accompanying dra Wings, in Which 

Figure 1 is a side elevation illustrating a hull 
of a Water Craft with hydrofoils attached thereto 
and constructed in accordance with my invention 
and showing the hull resting within the water. 

Figure 2 is a view similar to Figure 1 illustrating 
the hull of the craft Supported clear of the Sur 
face of the water by the hydrofoils and in a posi 
tion occupied while travelling at excessive speed. 

Figure 3 is an end elevation illustrating the 
hull of the craft resting within the Water. 

Figure 4 is a view similar to Figure 3 showing 
the hull supported above the Surface of the Water. 

Figure 5 is a detail sectional view taken on . 
the line 5-5 of Figure 1 illustrating means for 

55 

varying the incidence of the rear hydrofoil. 
Figure 6 is a diagrammatical view illustrating 

the lines of force created by the hydrofoil should 

(C. 114-66.5) 
the hull of the craft tilt or turn about its longi 
tudinal axis. 

Figure 7 is a diagrammatical view showing the 
tilted in a clockwise direction by a foreign 

Oce. 
Figure 8 is a similar view showing the hull 

tilted in a counterclockwise direction by a foreign 
force. 

Figure 9 is an end elevation illustrating a modi 
fied form of my invention wherein the hydrofoil 
comprises angularly related portions. 

Figure 10 is a view similar to Figure 9 showing 
another modified form of my invention. 

Figure 11 is a Sectional view taken on the line 
ill-11 of Figure 3. 
Figure 12 is a Sectional view taken on the line 

12-12 of Figure 3. 
Figure 13 is a Sectional view illustrating a modi 

fied form of upper structure to the hydrofoil. 
Referring in detail to the drawings, the 

numeral indicates the hull of a watercraft to 
which hydrofoils 2 are secured and it is to be 
understood that two or more hydrofoils may be 
Successfully employed on the hull of a craft and 
the number of hydrofoils are preferably increased 
in accordance With the increase in lengths of dif 
ferent hulls. However, I have found that a hy 
drofoil such as 2 is capable in itself of giving the 
required lift as well as maintaining the desired 
stability about the longitudinal axis of smaller 
hulls. The hull shown in Figures 1 and 2 is of 
the size or length usually employed in water 
CraftS eSpecially adapted for high speeds and a 
hull of this size has hydrofoils secured thereto 
adjacent its bOW and stern as shown in the draw 
ings. The rear hydrofoil is shown as pivotally 
connected to the hull and is provided with an 
operating medium whereby the incidence of the 
respective hydrofoil may be varied, however, the 
rear hydrofoil may be fixed to the hull similar to 
the connecting of the front hydrofoil to the hull. 

Each hydrofoil includes a lower plane element 
4 which is arranged transversely and below the 
bottom of the hull and has formed integral with 
its ends upper plane elements 5 that extend in 
wardly and upwardly toward the sides of the hull 
and are suitably secured thereto. The plane ele 
ment 4 is of any suitable shape in cross section 
and preferably as shown in Figure 11 and the 
upper plane elements 5 are preferably of an in 
creased thickness over the element 4 and may be 
of any desired shape, preferably as shown in Fig 
lure 12 or if desired, the cross sectional shape of 
the elementS 5 may be as shown in Figure 3, fre 
quently termed tear shape. The purpose of con 
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about a righting of the hull. 

2 
structing or designing the upper plane elements 
5 of greater thickness than the lower element 4 is 
to provide the greatest lifting force to the hull 
when the latter is resting within the water, it 
being understood that the upper plane elements 5 
create lifting forces in an upward direction along 
with the lifting forces produced by the lower 
plane element 4 as the hull begins to move for 
Wardly in the Water. As the speed of the hull in 
creases the hydrofoils lift it more and more Out 
Of the water until the hull is clear of the water 
and aSSunes a position Substantially as shown in 
Figure 2 and When in the latter named position, 
the water resistance to the craft is reduced to a 
minimum. With the hull travelling in a position 
as shown in Figure 2 it is desirable as the speed 
increases to cause the bow of the hull to move 
slightly in a downward direction and in order 
to accomplish this the rear foil may be adjusted 
slightly to vary its incidence of attack on the 
Water. 
The center line of the hull 1 is indicated by 

the line E-E and the longitudinal axis through 
the center of gravity of the hull is indicated at A. 
The radius of curvature of the lower plane ele 
ment 4 is greater than the distance between said 
element 4 and the longitudinal axis. A so that the 
lifting forces created by the foil will cross the 
center line E-E of the hull at points above the 
longitudinal axis and these lines of force are indi 
cated by Lib and I, in Figure 6 and when the hull 
due to Some foreign force titS or moves about its 
longitudinal axis into any of the positions indi 
cated by the lines in Figure 6 the lifting forces 
Will always CrOSS the line E-E at a point above 
the longitudinal axis. For instance, should the 
hull have a tendency to move about its longitu 
dinal axis in a clockwise direction and the hydro 
foil assume the position indicated by the line C, 
the lifting force of the lower element of said hy 
drofoil Will be upwardly and acroSS the Center 
line E-E above the longitudinal axis A as shown 
at P which force counteracts the forces having 
a tendency to turn the hull in the stated direction 
about the longitudinal axis and thereby bring 

Should the hull due 
to a foreign force have a tendency to rotate about 
its longitudinal axis in a counterclockwise direc 
tion and assume the position indicated by the 
line 3 in Figure 6 the force of the lower element 
of the hydrofoil counteracts the tendency of the 
hull to turn in a counterclockwise direction by 
crossing the centerline E-E of the hull above the 
longitudinal axis A. It is understood that only 
the immersed parts of the hydrofoils create the 
lifting forces. The hull when tilted by a foreign 
force about its longitudinal axis, the upper por 
tion of the hydrofoil which enters the water will 
create a lifting force upwardly to one side of the 
longitudinal axis in opposition to the foreign 
force and overcomes the latter to aid in righting 
the hull. Thus it will be seen that the hydrofoils 
besides efficiently raising the hull out of the water 
as the speed increases they also will efficiently 

G 5 stabilize the hull which is extremely desirable 
when travelling at excessive speeds. 
In order to obtain stability of watercrafts of 

the foregoing described type it is essential that 

axis. 

the hydrofoils be so arranged that there will be 
a restoring moment if the hull is given a slight 
angular rotation. Or turn about its longitudinal 

Referring to my modified form of invention as 
shown in Figure 9, the hydrofoil includes a lower 
plane element 6 and upper plane elements 7 sim 

1976,046 
ilar in construction to the upper plane elements 5. 
The lower plane element 6 includes portions 8, 9 
and 10, the portion 8 being disposed substantially 
straight and arranged transversely of the hull 
and below the bottom thereof, with the portions 
9 and 10 disposed angularly thereto and inclining 
upwardly and outwardly therefrom and formed 
integral with the outer ends of the portions 7. 
The hydrofoil 6 constructed in accordance with 
the foregoing will have approximately the same 
lifting ability as the hydrofoil shown in Figures 
3 and 4 and also approximately the same sta 
bility. Referring to stability and particularly to 
Fig. 9, it will be noted that, in a manner Similar 
to that shown in Fig. 6, the immersed parts of 
the portions 8, 9, and 10 are disposed Substan 
tially in the arc of a circle M, the center of the 
arc being located at Pi, beyond the axis A. Also, 
that the immersed parts 8, 9, and 10 exert forces 
a which are normal thereto and which interSect 
at Pi. 

Referring to Figure 10 wherein another modi 
fied form of my invention is disclosed the hydro 
foil 11 includes the lower plane element 12 similar 
in construction to the lower plane element 4 and 
merges into the upper plane elements 13 by arcu 
ately curved end portions 14. 
While I have shown and described the preferred 

embodiment of my invention, it will be understood 
that minor changes in construction, combination 
and arrangement of parts may be made without 
departing from the spirit and scope of my inven 
tion, as claimed. 

Having thus described my invention, what I 
claim is: 

1. A hydrofoil comprising an element arranged 
below and transversely of the hull of a Water 
craft and secured to the hull, said element in 
cluding lower and upper portions forming planes 

85 

90 

95 

:100 

E10 

to produce a lifting force to the hull for elevat- (15 
ing the latter outwardly of the water as the 
speed thereof increases, said lower portion being 
arcuately curved and the radius of curvature of 
said lower portion being greater than the distance 
between said lower portion and the longitudinal 20 
axis of the hull, said lifting force passing by the 
longitudinal axis of the hull at the right Side 
When some foreign force turns the hull in a clock 
wise direction about its longitudinal axis, and Said 
lifting force passing by the longitudinal axis of (25 
the hull at the left side when a foreign force 
turns the hull about a longitudinal axis in an 
opposite direction. 

2. A hydrofoil comprising a lower curved por 
tion, upper portions extending from the ends of 
the lower portion and arranged at an angle there 
to and Secured to a hull of a Water craft, the 
radius of curvature of said lower portion being 
greater than the distance between the lower por 
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tion and the longitudinal axis of the hull to pro- 35 
duce a lifting force to the hull which extends 
through the center line of the hull above the 
longitudinal axis of said hull when a foreign force 
acts to turn the hull about its longitudinal axis. 

3. A hydrofoil comprising an element arranged 
below and extending transversely of the hull of 
a Watercraft and secured to said hull, Said ele 
ment including lower and upper portions form 
ing planes to produce a lifting force to the hull 
for lifting the latter outwardly of the Water as, 
the speed thereof increases, said lower portion 
consisting of angularly related connected por 
tions, the immersed part of which, for any nor 
mal position of the watercraft lies substantially 
in a circle, the center of said circle being located 
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above the longitudinal axis which passes through 
the center of gravity of the watercraft. 

4. A hydrofoil for a watercraft comprising an 
element disposed below and extending transverse 
ly of the hull of the watercraft and secured to 
said hull, said hydrofoil including lower and up 
per longitudinally extending Sustaining planes 
whereby the hull is lifted outwardly from the 
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water by the speed of the craft, said lower planes 
having an immersed portion which for any nor 
mal position of the craft lies Substantially in a 
circle the radial center of which is located above 
the longitudinal axis which passes through the 
center of gravity of the Watercraft. 

5. A hydrofoil for a watercraft comprising an 
element disposed below and extending transverse 
ly of the hull of the watercraft and Secured to 
said hull for lifting the hull outwardly of the 
water by the speed of the craft, said hydrofoil 
having an immersed portion which for any nor 
mal position of the craft lies substantially in a 
circle the radial center of which is located above 
the longitudinal axis which passes through the 
center of gravity of the Watercraft. 

3 
6. A hydrofoil for a watercraft, comprising a 

Sustaining plane disposed below and extending 
transversely of the hull of the watercraft and 
secured to said hull, whereby the hull is lifted 
outwardly from the water by the speed of the 
craft, said sustaining plane having an immersed 
portion which, for any normal position of the 
craft, lies substantially in a circle, the radial Cen 
ter of which is located above the longitudinal axis 
which passes through the center of gravity of the 
watercraft. 

7. A hydrofoil for a watercraft, comprising a 
member disposed below and extending transverse 
ly of the hull of the watercraft and of such lon 
gitudinal cross-section as to lift the hull out 
Wardly of the water by the Speed of the craft, 
said lifting member including angularly connect 
ed elements, the immersed portions of said ele 
ments exerting, for any normal position of the 
craft, lifting forces substantially perpendicular to 
the immersed portions and in directions which 
intersect beyond the longitudinal axis of the hull. 

OSCAR, G, TIETJENS. 

80 

85 

90 

95 

00 

105 

110 

115 

20 

125 

130 

135 

140 

45 

50 


