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57 ABSTRACT 

A high speed vehicle for traveling on water is pro 
vided. The vehicle includes a body having a plurality 
of projecting legs for mounting a plurality of pontoons 
and hydrofoils. In a preferred embodiment the pon 
toons are slidably mounted on the legs for movement 
relative to the hydrofoils so that during movement of 
the vehicle at high speed the pontoons can be raised 
completely out of the water. The preferred embodi 
ment also includes a plurality of elevators pivotally 
mounted on the hydrofoils for varying the angle of at 
tack of the hydrofoils relative to the water surface. In 
addition, the legs of the vehicle are adjustable so that 
the body of the vehicle can be moved downward 
toward the water surface during high speed movement 
of the vehicle to lower its center of gravity and 
enhance its stability. 

16 Claims, 9 Drawing Figures 

  



PATENTEDNAR27 1973 3,722,450 
SHEET 1 OF 3 

INVENToR 
KUNITAKA ARMURA 

firinyan, /enderson &aaéca 
ATTORNEYS 

  



PATENTED MAR 27 1973 3,722,45O 
SHEET 2 CF 3 

NVENTOR 

KUNITAKA ARMURA 

Tenneyar, Venderson (fata&a 
ATT)RNEY S 

  



PATENTRKAR27 1973 3,722,45O 
SHEET 3 OF 3 

IOO 
A/G. 9 NWENTOR 

KUNITAKA ARMURA 
a? 

A/G 3 OO 7innyan, /enderson &Javaéoo 
ATTORNEYS 

  



3,722,450 
1. 

HIGH SPEED VEHICLE FORTRAVELING ON 
WATER 

The present invention relates to a high speed vehicle 
for traveling on water and, more particularly, to a 
hydrofoil arrangement for a high speedwater vehicle. 

In the prior art, water vehicles which utilize 
hydrofoils have been designed to carry a relatively 
large number of passengers. The water vehicles have 
usually been in the form of a ship or boat having 
hydrofoils mounted on the sides or bottom of its hull. In 
the vehicles of the prior art, the shape of the hull 
produces a large water resistance. In addition, the prior 
art vehicles become unstable and are difficult to 
maneuver at high speeds. 
The present invention provides a versatile, high 

speed water vehicle which is particularly suitable for 
transporting a relatively small number of passengers. 
The high speedwater vehicle is easily maneuvered dur 
ing its movement over a water surface. In addition, the 
vehicle is small enough to be conveniently transported 
on land. The high speed vehicle can be used for a 
variety of activities in water navigation, including rac 
ing, water skiing, fishing, and rescue work. 

In accordance with the invention, a high speed vehi 
cle for traveling on water includes a body, a plurality of 
pontoons mounted on the body for providing buoyancy 
to support the vehicle on the surface of the water, and 
drive means mounted on the body for propelling the 
vehicle across the surface of the water. In addition, the 
vehicle includes a plurality of hydrofoils mounted on 
the body for engaging the water as the vehicle is 
propelled across its surface to produce a lift force to 
raise the body relative to the water surface, and means 
for imparting relative movement to the pontoons and 
hydrofoils to remove the pontoons from the water dur 
ing movement of the vehicle across the surface of the 
water. By removing the pontoons from the water, the 
water resistance of the vehicle is decreased and the 
vehicle can readily achieve very high speed. 
A preferred embodiment of the invention includes a 

steering column pivotally mounted on the body of the 
vehicle for movement between first and second operat 
ing positions to control the positions of the pontoons 
relative to the hydrofoils. 
The preferred embodiment of the vehicle includes a 

plurality of adjustable legs projecting from the body. 
The hydrofoils are secured to the legs, and the pon 
toons are slidably mounted on the legs for movement 
relative to the hydrofoils. The legs are adjustable for 
moving the body toward the surface of the water to 
lower the center of gravity of the vehicle during its 
movement across the water surface. By lowering the 
center of gravity, the stability of the vehicle is in 
creased. 
The preferred embodiment of the vehicle includes a 

plurality of elevators pivotally mounted on the 
hydrofoils, and means for adjusting the position of the 
elevators relative to the hydrofoils to vary the angle of 
attack of the hydrofoils relative to the surface of the 
Water. 
The accompanying drawings illustrate a preferred 

embodiment of the invention and, together with the 
description, serve to explain the principles of the inven 
tion. 
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2 
OF THE DRAWINGS: 

FIG. 1 is a side elevational view of a high speed vehi 
cle for traveling on water constructed in accordance 
with the principles of this invention which includes a 
body having front and rear legs for supporting a plurali 
ty of pontoons and hydrofoils and a plurality of eleva 
tors pivotally mounted on the hydrofoils; 

FIG. 2 is a front elevational view of the high speed 
water vehicle of FIG.1; 

FIG. 3 is a partially cutaway view of one of the front 
legs of the vehicle illustrating a mechanism operated by 
the steering column of the vehicle for raising the pon 
toon relative to the hydrofoil mounted on the front leg; 

FIG. 4 is a partial sectional view of the pontoon 
taken along line 4-4 of FIG. 3; 

FIG. 5 illustrates an alternative embodiment of the 
mechanism for raising the pontoon; 

FIG. 6 illustrates an arrangement for mounting the 
pontoons and hydrofoils in a preferred embodiment of 
the vehicle in which the front legs of the vehicle are 
pivotally connected to the body of the vehicle; 

FIG. 7 illustrates an alternative arrangement for 
mounting the pontoons and hydrofoils of a preferred 
embodiment in which the front legs of the vehicle are 
adjustable in length; 

FIG. 8 illustrates an operating mechanism for adjust 
ing the position of the elevators relative to the 
hydrofoils of the vehicle; and 

FIG. 9 illustrates an alternative operating mechanism 
for con-trolling the position of the elevators relative to 
the hydrofoils. s 

In accordance with the invention, a high speed vehi 
cle for traveling on water includes a body and a plurali 
ty of pontoons mounted on the body for providing 
buoyancy to support the vehicle on the surface of the 
water. In a preferred embodiment of the vehicle, the 
body has a plurality of projecting legs for supporting 
the pontoons. Referring to FIG. 1, a preferred embodi 
ment of the vehicle includes a body 20 having a pair of 
front legs 22 and a pair of rear legs 24. As shown in 
FIG. 2, a first pair of pontoons 26 is mounted on front 
legs 22 and a second pair of pontoons 28 is mounted on 
rear legs 24. A seat 25 mounted on body 20 is provided 
for supporting a driver on the vehicle. . . . 

In accordance with the invention, the high speed 
vehicle includes drive means mounted on the body for 
propelling the vehicle across the surface of the water. 
In the preferred embodiment, the drive means com 
prise an outboard motor mounted on the body of the 
vehicle. Referring to FIG. 1, an outboard motor 29 is 
mounted at the rear of body 20. The outboard motor 
has a propeller 30 which is rotated by the motor to pro 
vide propulsion for the vehicle. 

In addition, the vehicle has a steering column 31 
mounted on body 20 for supporting a handlebar 32. 
The handlebar is connected to a steering mechanism 
(not shown) for controlling the orientation of outboard 
motor 29 relative to body 20 to determine the direction 
of movement of the vehicle. 

In accordance with the invention, a plurality of 
hydrofoils are mounted on the body of the vehicle for 
engaging the water as the vehicle is propelled across its 
surface to produce a lift force to raise the body relative 
to the water surface. In the preferred embodiment of 
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the vehicle, the hydrofoils are mounted on the legs of 
the vehicle body. As shown in FIGS. 1 and 2, a first pair 
of hydrofoils 34 is mounted on the front legs of the 
vehicle, and a second pair of hydrofoils 36 is mounted 
on the rear legs. 

In the preferred embodiment, the pontoons are 
slidably mounted on the legs of the vehicle for move 
ment relative to the hydrofoils. Referring to FIG. 3, 
pontoon 26 is mounted for sliding movement on a verti 
cal portion 38 of front leg 22. Similarly, the remaining 
pontoons are slidably mounted on the legs of the vehi 
cle for movement relative to the hydrofoils. 
As shown in FIG. 4, pontoon 26 has an outer wall 40 

which defines an air-tight chamber to provide buoyan 
cy for the vehicle. Pontoon 26 also includes a rectangu 
lar interior wall or nacelle 42 which provides a vertical 
opening in the pontoon for receiving vertical portion 
38 of front leg 22. A shaft 44 connected at both ends to 
the outer wall of the pontoon extends through sealed 
openings formed in opposite sides of interior wall 42. A 
pair of vertical slots 46 is formed in vertical section 38 
of front leg 22 for slidably receiving shaft 44. The verti 
cal slots permit pontoon 26 to be raised and lowered 
relative to hydrofoil 34 which is secured to the lower 
end of the vertical portion of leg 22. 

In accordance with the invention, means are pro 
vided for imparting relative movement to the pontoons 
and hydrofoils to remove the pontoons from the water 
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during movement of the vehicle across the surface of 30 
the water. In the preferred embodiment, this means for 
imparting relative movement to the pontoons and 
hydrofoils comprise means for raising the pontoons 
relative to the hydrofoils to remove the pontoons from 
the water during movement of the vehicle. 

Referring to FIG. 3, the means for raising the pon 
toons include steering column 31 of the vehicle which 
is pivotally mounted on body 20 by a pivot pin 47 for 
movement between first and second operating posi 
tions. A finger 48 is connected to steering column 31 
and is mounted for rotation about pivot pin 47. 
The means for raising the pontoons also include a 

plurality of gears operatively connected to the steering 
column to rotate when the steering column is moved 
between its first and second operating positions. As 
shown in FIG. 3, a gear 50 having a plurality of gear 
teeth 52 is mounted for rotation on front leg 22 of the 
vehicle. The movement of steering column 31 about 
pivot pin 47 is transmitted to gear 50 by finger 48 
which engages, a lever 56 mounted on front leg 22 by 
pivot pin 58 and a connecting rod 60 pivotally con 
nected at its opposite ends to gear 50 and lever 56. In 
the preferred embodiment of the vehicle, each leg has a 
similar gearing arrangement operatively connected to 
steering column 31. 
The means for raising the pontoons also include a 

plurality of racks mounted on the pontoons and having 
teeth operatively associated with the gears. Referring 
to FIG. 3, a vertical rack 62 having teeth 64 for engag 
ing gear teeth 52 of gear 50 is provided. As shown in 
FIG. 4, rack 62 is connected to pontoon 26 by shaft 44 
which extends through an opening formed in the rack. 
In addition, the bottom end of rack 62 is secured to the 
interior surface of outer wall 40 of the pontoon. A 
similar rack is provided for each of the remaining pon 
toons of the vehicle. 
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4. 
During movement of the vehicle across a water sur 

face, the pontoons can be raised relative to the 
hydrofoils of the vehicle by pulling downward on han 
dlebar 32 to move steering column 31 from its first 
operating position to its second operating position, as 
indicated by arrow 66 (FIG. 3). As steering column 31 
is pivoted, finger 48 of the steering column rotates 
lever 56 in a counterclockwise direction about pivot 
pin 58, and connecting rod 60 transmits the movement 
of lever 56 to gear 50 to rotate the gear in a counter 
clockwise direction about pivot pin 54. The counter 
clockwise rotation of gear 50 results in upward move 
ment of rack 62 to raise pontoon 26 relative to 
hydrofoil 34. Thus, the movement of steering column 
31 from its first to its second operating position results 
in upward movement of pontoons 26 and 28 relative to 
hydrofoils 34 and 36. The pontoons can be moved 
downward to their original positions by returning steer 
ing column 31 to its first operating position. 

FIG. 5 illustrates an alternative arrangement for 
operatively connecting gear teeth 52 of gear 50 to teeth 
64 of rack 62. In the alternative arrangement, a first 
pinion 68 is mounted for rotation adjacent to gear 50 
and has a plurality of teeth for engaging gear teeth 52. 
A second pinion 70 is mounted for rotation adjacent to 
rack 62 and has a plurality of teeth for engaging teeth 
64 of the rack. A chain or belt 72 is provided for trans 
mitting rotational movement of pinion 68 to pinion 70. 
When gear 50 is rotated in a counterclockwise 
direction by upward movement of connecting rod 60, 
pinions 68 and 70 are rotated in clockwise directions 
and rack 62 is driven upward. 

In the preferred embodiment of the vehicle, the front 
and rear legs are adjustable and means are provided for 
adjusting the legs to move the body of the vehicle 
toward the surface of the water to lower the center of 
gravity of the vehicle during its movement across the 
water surface. In a first arrangement for a vehicle hav 
ing adjustable legs, the front and rear legs of the vehicle 
are pivotally connected to the body. As shown in FIG. 
6, each front leg 22 includes a pair of parallel rods 74 
pivotally connected at one end to body. 20. The op 
posite ends of rods 74 are pivotally connected to a ver 
tical member 76. Pontoons 26 are slidably mounted on 
vertical members 76, and hydrofoils 34 are secured to 
the lower ends of the vertical members. In a similar 
manner, the rear legs of the vehicle are pivotally 
mounted to body 20. 

In this first arrangement including adjustable legs for 
the vehicle, means are provided for pivoting the legs 
apart to move the body of the vehicle toward the sur 
face of the water. This means includes a pair of fluid 
operated cylinders 78 having shafts 80 connected to 
rods 74 of the front legs. The fluid-operated cylinders 
are secured to a platform 82 mounted on body 20. A 
fluid supply line 83 connects cylinders 78 to a source 
84 of pressurized fluid mounted on body 20. A valve 85 
is provided to control the application of pressurized 
fluid to the cylinders. A similar arrangement of fluid 
operated cylinders (not shown) is provided for operat 
ing the rear legs of the vehicle. 
When valve 85 is opened to apply pressurized fluid to 

cylinders 78 through fluid supply line 83, shafts 80 of 
the fluid-operated cylinders are retracted and rods 74 
are pivoted to move front legs 22 apart, as indicated in 
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FIG. 6. In a similar manner, rear legs 24 of the vehicle 
are moved apart. Thus, body 20 of the vehicle is moved 
toward the surface of the water to lower the center of 
gravity of the vehicle, and the stability of the vehicle 
during the movement across the water surface is in 
creased. 

FIG. 7 illustrates a second arrangement for the vehi 
cle in which the legs are adjustable. In the second ar 
rangement, legs 22 of the vehicle comprise telescoping 
members 86 and 88 which are adjustable in length. 
Pontoons 26 are slidably mounted on vertical sections 
of telescoping members 88, and hydrofoils 34 are 
secured to the lower ends of the vertical sections. 
Similarly, the rear legs of the vehicle include telescop 
ing members. 

in this second arrangement, means are provided for 
decreasing the length of the legs to move the body of 
the vehicle toward the surface of the water. As shown 
in FIG. 7, this means comprise a first pair of fluid 
operated cylinders 90 mounted on members 86 of the 
front legs. The cylinders have shafts 92 which are con 
nected to members 88 of the front legs. In addition, a 
second pair of cylinders (not shown) is provided for 
operating the rear legs of the vehicle. 
A pair of fluid supply lines 94 connects cylinders 90 

to a source of pressurized fluid 95 mounted on body 20. 
A valve 96 is provided to control the application of 
pressurized fluid to the cylinders. In the operation of 
the vehicle, valve 96 is opened to apply pressurized 
fluid to cylinders 90 to retract shafts 92 into the cylin 
ders to decrease the length of legs 22 of the vehicle. 
Thus, body 20 of the vehicle is moved toward the sur 
face of the water, and the center of gravity of the vehi 
cle is lowered during its movement across the surface 
of the water. The lower center of gravity increases the 
stability of the vehicle. 
A preferred embodiment of the vehicle includes a 

plurality of elevators pivotally mounted on the 
hydrofoils. The preferred embodiment also includes 
means for adjusting the position of the elevators rela 
tive to the hydrofoils to vary the angle of attack of the 
hydrofoils relative to the surface of the water. 
As shown in FIG. 1, an elevator 100 is pivotally 

mounted on hydrofoil 34 of the vehicle, and an elevator 
102 is pivotally mounted on hydrofoil 36. Referring to 
FIG. 8, elevator 100 is pivotally connected to hydrofoil 
34 in hinge-like fashion. An operating mechanism for 
adjusting the position of elevator 100 relative to 
hydrofoil 34 includes a cable 104 slidably received in a 
hollow tubular casing 106. The casing is connected at 
one end to handlebar 32 of the vehicle. A handle 108 is 
pivotally mounted on handlebar 32 and one end of 
cable 104 is connected to handle 108. The other end of 
the cable is connected to a lever 110 pivotally mounted 
on the front leg of the vehicle by a pivot pin 111. A 
connecting rod 112 is pivotally connected at one end to 
lever 110 and at its opposite end to elevator 100. 

In the operation of the vehicle, when handle 108 is 
gripped and pivoted toward handlebar 32, the end of 
cable 104 connected to lever 110 is drawn into hollow. 
tubular casing 106 and lever 110 pivots in a clockwise 
direction. The clockwise movement of lever 110 is 
transmitted to elevator 100 by connecting rod 112 and 
results in the pivoting of elevator 100 outward from 
hydrofoil 34, as indicated by arrow 113. By pivoting the 
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6 
elevator relative to hydrofoil 34, the angle of attack of 
the hydrofoil relative to the water surface can be 
varied. In the preferred embodiment, a similar operat 
ing mechanism can be provided for the elevators 
mounted on the remaining hydrofoils. 

FIG. 9 illustrates an alternative operating mechanism 
for the elevators including a fluid-operated cylinder 
114 having a shaft 116 connected to elevator 100. The 
cylinder is mounted on the front leg of the vehicle. 
Cylinder 114 is supplied with pressurized fluid by a 
fluid supply line 118 connected to a source (not 
shown) to move shaft 116 outward from cylinder 114 
and pivot elevator 100 outward relative to hydrofoil 34. 
A valve (not shown) is provided for controlling the 
supply of pressurized fluid to the cylinder. Similarly, 
the remaining elevators of the vehicle are provided 
with the same type of operating mechanism to vary the 
angle of attack of the hydrofoils during movement of 
the vehicle across the water. 
The elevator arrangement of the present invention 

permits a driver of the vehicle to perform jump maneu 
vers during movement of the vehicle across a water sur 
face. In addition, it allows the driver to create upward 
and downward motions by adjusting the angle of the 
elevators relative to the hydrofoils. 
The principles of this invention are illustrated in rela 

tion to a high speed water vehicle for transporting a sin 
gle passenger. The inventive principles are not limited 
to such a vehicle, and larger vehicles for carrying more 
than one passenger can be constructed in accordance 
with the principles of the present invention. 
The invention in its broader aspects is not limited to 

the specific details shown and described, and modifica 
tions may be made in the details of the high speed water 
vehicle without departing from the principles of the 
present invention. 
What is claimed is; 
1. A high speed vehicle for traveling on water, which 

comprises: - 

a body having a plurality of legs projecting 
therefrom; 

a plurality of pontoons slidably mounted on said legs 
for providing buoyancy to support the vehicle on 
the surface of the water; 

a plurality of hydrofoils mounted on said legs for en 
gaging the water as the vehicle is propelled across 
the surface to produce a lift force to raise said 
body relative to the water surface; and 

means for imparting relative movement to said pon 
toons and said hydrofoils to remove said pontoons 
from the water during movement of the vehicle 
across the surface of the water. 

2. The vehicle of claim 1, wherein: 
said means for imparting relative movement to said 
pontoons and said hydrofoils comprises means for 
raising said pontoons relative to said hydrofoils to 
remove said pontoons from the water during 
movement of the vehicle across the surface of the 
Water. 

3. The vehicle of claim 2, wherein the means for rais 
ing the pontoons comprises: 
a steering column pivotally mounted on said body for 
movement between first and second operating positions; 
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a plurality of gears operatively connected to said 
steering column to rotate when said steering 
column is moved between its first and second 
operating positions; and 

a plurality of racks, each rack being mounted on one 
of said pontoons and having teeth operatively as 
sociated with one of said gears, for raising said 
pontoons relative to said hydrofoils when said 
steering column is moved from its first operating 
position to its second operating position. 

4. The vehicle of claim 1, wherein: 
said legs are pivotally connected to said body; and 
which includes 

means for pivoting said legs apart to move said body 
toward the surface of the water. 

5. The vehicle of claim 1, wherein: 
said legs are adjustable in length; and which includes 
means for decreasing the length of said legs to move 

said body toward the surface of the water. 
6. The vehicle of claim 1, which includes a seat 

mounted on said body for supporting a rider on the 
vehicle. 

7. In a high speed vehicle for traveling on water a 
frame having a plurality of legs projecting therefrom; 
a plurality of hydrofoils mounted on said legs for en 

gaging the water as the vehicle moves across the 
surface of the water to produce a lift force to raise 
the vehicle relative to the water surface; 

a plurality of elevators mounted on said hydrofoils 
for varying the angle of attack of said hydrofoils 
relative to the surface of the water; 

a plurality of pontoons slidably mounted on said legs 
for providing buoyancy to support the vehicle on 
the surface of the water; 

means for imparting relative movement to said pon 
toons and said hydrofoils to remove said pontoons 
from the water during movement of the vehicle 
across the surface of the water, and 

means for adjusting the position of said elevators 
relative to said hydrofoils to vary the angle of at 
tack during movement of the vehicle across the 
surface of the water. 

8. The vehicle of claim 7, which includes a seat 
mounted on said frame for supporting a rider on the 
vehicle. 

9. The high speed vehicle of claim 7, wherein: 
said legs are adjustable; and which includes 
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8 
of gravity of the vehicle during its movement 
across the water surface. 

10. The vehicle of claim 9, wherein: 
said legs are pivotally connected to said body; and 
said means for adjusting said legs includes means for 

pivoting said legs apart to move said body toward 
the surface of the water. 

11. The vehicle of claim 9, wherein: 
said legs are adjustable in length; and 
said means for adjusting said legs includes means for 

decreasing the length of said legs to move said 
body toward the surface of the water. 

12. A high speed vehicle for traveling on water, 
which comprises: 

a body having a plurality of legs projecting 
therefrom; a plurality of pontoons slidably mounted on said legs 
for providing buoyancy to support the vehicle on 
the surface of the water; 

drive means mounted on said body for propelling the 
vehicle across the surface of the water; 

a plurality of hydrofoils mounted on said legs for en 
gaging the water as the vehicle is propelled across 
its surface to produce a lift force to raise the body 
relative to the water surface; and 

means for raising said pontoons relative to said 
hydrofoils to remove said pontoons from the water 
during movement of the vehicle across the surface 
of the water. 

13. The vehicle of claim 12, wherein: 
said legs are pivotally connected to said body; and 
which includes 

means for pivoting said legs apart to move said body 
toward the surface of the water. 

14. The vehicle of claim 12, wherein: 
said legs are adjustable in length; and which includes 
means for decreasing the length of said legs to move 

said body toward the surface of the water. 
15. The vehicle of claim 12, which includes: 
a plurality of elevators pivotally mounted on said 

hydrofoils; and 
means for adjusting the position of said elevators 

relative to said hydrofoils to vary the angle of at 
tack of said hydrofoils relative to the surface of the 
Water. 

16. The vehicle of claim 12, which includes a seat 
mounted on said body for supporting a driver on the 
vehicle. 
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