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This invention relates to a hydrofoil mechanism for 
sailboats to resist sideways slipping motion of the sail 
boat due to lateral wind forces and to produce a lifting 
force on the sailboat to improve performance character 
istics and counteract the overturning forces of the wind 
on the sailboat. In particular, this invention relates to 
a dual hydrofoil mechanism which operates unattended 
to appropriately and properly position one of the hydro 
foils in the water as needed for proper operation of the 
sailboat. 

Conventionally sailboats are provided with center 
boards or other means which serve to resist lateral no 
tion of the sailboat due to the wind producing lateral 
forces on the sails and sailboat. The center board serves 
this useful and necessary purpose, but also acts as a re 
sistance to the forward motion of the sailboat and does 
not produce any forces, other than merely weight, tend 
ing to prevent overturning of the sailboat. As is well 
known, it is advantageous to shift the center of gravity 
of the weight of the boat and its contents toward the 
windward such as by positioning the occupants so that 
righting force is produced to combat the overturning force 
caused by the wind impinging upon the sail. Conversely, 
a similar righting force to produce stability may be in 
duced by using a pair of hulls, as in a catamaran, or an 
outrigger hull to the leeward side whereby the sailboat 
is at least partially supported at a lateral distance toward 
leeward from the center of gravity of a sailboat thereby 
producing a righting moment force. However, such an 
outrigger hull also acts as a resistance to the notion of 
the sailboat through the water. 
The overturning force applied to a sailboat by wind 

impinging upon the sails and the force tending to cause 
laterai notion of the sailboat will depend upon numerous 
factors such as wind velocity, sail area, direction of 
Inovernent of the sailboat with respect to the direction of 
the wind, etc. Thus for example, when running with the 
wind, i.e., the sailboat moving in the same direction as the 
wind, there is very little need for a center board since the 
overturning forces and the lateral forces are relatively 
nominal. Although certain smaller sailboats have center 
bcards which are removable or retractable for conditions 
where they are not needed, there are no conventional Sail 
boats that are provided with a center board or center 
boards that can be adjusted to produce righting forces and 
forces resisting lateral movement which are proportional 
to the overturning and lateral movement forces produced 
by the wind. 

it is well known that a properly shaped hydrofoil can 
cause resultant forces in a lateral direction as the hydro 
foil passes through the water. If such a hydrofoil were 
properly positioned and moved for various conditions the 
hydrofoil could produce the necessary forces to prevent 
lateral movement of the sailboat and overturning of 
the sailboat. Moreover, a hydrofoil offers very little 
resistance to passage through the water as compared to a 
hull and can serve to stabilize the forward motion. How 
ever, to be practical, the positioning of such a hydrofoil 
must be essentially automatic in response to the various 
force conditions encountered so that erroneous positioning 
of the hydrofoil by an operator does not result in over 
turning of the sail boat or unsatisfactory handling condi 
tions. 
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Accordingly, it is a principal object of this invention 

to provide a novel form of hydrofoil mechanism for a 
Sailboat that will function automatically in response to 
wind conditions for improving the operating character 
istics of the sailboat. 
Another object of this invention is to provide a dual 

hydrofoil mechanism for sailboats employing asymmetri 
cal hydrofoils wherein only one of the two hydrofoils is 
positioned in the water at one time and the asymmetrical 
shape of that hydrofoil produces forces tending to resist 
lateral slipping and overturning of the sailboat. 
A further object of this invention is to provide a 

hydrofoil mechanism for sailboats wherein a hydrofoil is 
positioned on either side of the center line of the boat at 
a substantial distance from the center line, and only the 
eeward side hydrofoil is positioned in the water during 
normal operation. 

Still another object of this invention is to provide 
a hydrofoil mechanism for sailboats wherein an asymmet 
rically shaped hydrofoil is automatically positioned in 
the water at an appropriate angle in response to the lateral 
forces on the sailboat whereby the hydrofoil produces 
appropriate resistive lateral forces and lifting forces to 
improve the operational characteristics and stability of 
the sailboat. 
A still further object of this invention is to provide 

a dual hydrofoil mechanism wherein the positions of the 
two hydrofoils are synchronized and the operational 
position of each is resiliently resisted in response to 
particular force conditions imposed upon the sailboat. 
A further and more detailed object of this invention is 

to provide a novel form of dual hydrofoil mechanism. 
particularly adaptable to a trimaran sailboat wherein a 
hydrofoil is pivotally mounted on each of the outriggers 
and the leeward side hydrofoil only is positioned in the 
water at any one time with its angular position automat 
ically adjusted by resilient means to continually maintain 
the most ideal position for the particular conditions at 
that moment. Moreover, it is an object of this invention 
to provide asymmetrically shaped hydrofoils for such 
mechanisms whereby the leeward side hydrofoil provides 
a lifting force so that the outrigger may function as a 
plaining surface rather than a merely buoyant supporting 
member. 

Further and more detailed objects and advantages of 
this invention will appear from the following description 
and the accompanying drawings. 

In the drawings: - 
FIGURE 1 is a plan view of a trimaran sailboat 

employing a particular preferred embodiment of the dual 
hydrofoil mechanism of this invention with the sails, mast 
and boom removed for clarity of illustration. 
FIGURE 2 is an elevation of the trimaran of FIGURE 

1 with the sails and masts partially broken away. 
FiGURE 3 is a sectional elevation of the mechanism 

of this invention taken substantially on the line 3-3 as 
shown in FiGURE 2 with the hydrofoils in a different 
position than shown in FIGURE 2. 
FIGURE 4 is a fragmentary sectional elevation of 

the torsion bar mechanism used in this preferred embodi 
ment taken substantially on the line 4-4 as shown in 
FGURE 3. 
FIGURE 5 is a sectional elevation illustrating the stop 

mechanism and taken substantially on the line 5-5 as 
shown in FIGURE 4. 
FIGURE 6 is a schematic elevation view similar to 

FIGURE 3 illustrating a modified form of apparatus for 
the dual hydrofoil mechanism of this invention. 

IGURE 7 is a fragmentary sectional elevation view. 
of the hydrofoil mounting taken substantially on the line 
7-7 as shown in FIGURE 6. 
FIGURE 8 is a fragmentary sectional view taken sub 



forces are applied to the trimaran by the wind. ...: 

hull of the trimaran sailboat. 

is pivotally mounted on the stern of hull 11 and a tiller 

a pair of support tubes 2 and 22 extending laterally 

... i - - 3 
stantially on the line 8-8 
lustrating the stop mechanism for this modified form of 

... the apparatus. - . . . . . . - 
FIGURE 9 is a schematic illustration of a-trimaran 

employing the dual hydrofoil mechanism of this inven- 5 
tion and is a head-on view illustrating the positions of the 
hydrofoils when there is a very light wind from the right 
side as viewed in FIGURE 9... . . . . . . . . . 
FIGURE 10 is a schematic illustration of a trimaran 

similar to FIGURE 9 illustrating a change in the wind or 10 
a tacking maneuver when the wind is shifted to the left . 
side as viewed in FIGURE 10. s 
FIGURE 11 is a schematic illustration similar to FIG 

URES 9 and 10 with a relatively stiff wind from the left 
side as viewed in FIGURE 11... . . . . . .- 15 

: FIGURE 12 is a schematic illustration similar to FIG 
URES 9, 10 and 11 showing the trimaran either becalmed. 
or running with the wind such that little or no lateral 

FIGURE 13 is a sectional plan view taken substantial-20 
-ly on the line 13-13 as shown in FIGURE 3 and dia- . 
grammatically illustrates the asymmetrical shape of the 
hydrofoil and the orientation with respect to the center 
Although the drawings illustrate the dual hydrofoil 25 

mechanism of this invention as installed on the outriggers... 
of a trimaran sailboat, it is to be understood and will read-- 
ily appear to those skilled in the art that the dual hydro- ... 
foil mechanism may also be used on single or dou 
ble hull sailboats. When the dual hydrofoil mechanism. 
of this invention is used on a single hull sailboat an ap 
propriate structure may be provided and extend outward-- 
ly-from the hull to support the hydrofoils. in a manner: 
similar to the hereinafter described structure. When the dual hydrofoil mechanism of this invention is used on a 35 
dual hull or catamaran sailboat, the hydrofoils may be 
mounted on each of the hulls or on structures extending 
therefrom. Moreover, although the hydrofoils are shown 
in the drawings as mounted on the front portions of the . . . 
outriggers of the catamaran, it will be apparent from the 
following description that the hydrofoils could be spaced 
inwardly, or outwardly from the outriggers by appropri 
ately modifying the structure without departing from the 

Referring now to the drawings, the trimaran, generally. 
designated 10, has a center hull 11 and a pair of outrigger 
hulls 12 and 13 laterally spaced from and substantially . 
parallel to center hull 11. The starboard and port outrig-s: 

... gers 12 and 13, respectively, are supported from the center 
hull 11 by any convenient means such as by struts 15 

; and certain of the structural members of the hydrofoil 
s' mechanism, designated 14, as hereinafter described. . . 
Struts 15 may also serve as seating regions. A rudder 16 

mechanism 17 is provided having extensions 18 for ap-.55 
propriately operating the rudder 15 from either of the . . . 

... seating regions on the struts 16 as is conventional. A 
mast 9 is provided for supporting, sails 20 in a conven 
tional manner. - - -- . . . . . . . . . . . . . . . . . . . . . 

he frame of the hydrofoil mechanism 14 may include 
across hull 11 with each being mounted on hull 1 by a 

"... pair of brackets 23. Brackets 24 may also be provided 
on the extremities of support tube 22 for supporting the 
front end. of the outriggers 12 and 13. Appropriately 65 
located guy wires, such as guy wires 25, extend from the - 
outer ends of support tubes 21 and 22 to the hull 1 and 
mast 19 for aiding in the support and rigidity of the hydro 
foil mechanism.14 and outriggers 2 and 13. It will be - 70 
obvious to those skilled in the art that the frame and guy 
wires shown and described may be appropriately modified 
to adapt the hydrofoil mechanism 14 to the particular 

... type and style of sailboat employing the invention. 
Two hydrofoil assemblies, generally designated 26 and is 
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as shown in FIGURE 7 and il 

support tubes 21 and 22 with hydrofoil assembly 26 posi 
tioned in front of outrigger 12 and hydrofoil assembly 27 

90° relationship may be maintained for all normal pos 
itions of operation. . . . . . . . . . . . . . . . . .: 

mounted on the hull for raising both of the hydrofoils 

for running with the wind. The winch assembly 
vided with a pair of cords 33 secured by cli 

the cords 33 will pull the two clamps 34 toward each 

foils. 28. By foreshortening cable 31 a sufficient amount. 

water in the proper position. 
45. 

assembly 27 in FIGURE 3. These any convenient type of resilient resisting apparatt 
though I prefer to use and describe a torsion mechani 50. - --- - - - 

generally designated 36, mounted in hull.1 

ed at one end by a bearing support,38 and fixedly moun 
ed at the other end by support 39. Torsion b. 

to by any convenient means such as key41: 
which is affixed in support 39 and is preferably near the 

60 portion of sheave 40 to the upper portion of drum 29 of 
the hydrofoil assembly, 27 and a similar cable 43 extends 

torsion bar 37 is in an unstressed condition, i 

27, are provided and mounted on the extremities of the 

positioned in front of outrigger 13. The hydrofoil assem 
blies 26 and 27 are each comprised of a hydrofoil 23 
projecting from and secured to a drum 29 which is in 
turn rotatably mounted on a shaft. 30 extending between 
and secured to support tubes 21 and 22. Although drum. 
29 is shown as a complete cylinder and such would prob 
ably be the easiest form to manufacture, it will readily 
appear from the following description that drum 29 does 
not necessarily have to be a complete cylinder and more 
over could be oval in cross-section rather than cylindrical. 
A line or cable 31 extends between the hydrofoil assem 
blies 26 and 27 and is secured to the drum portion 29 of . 
each by any convenient means in approximately the loca 
tions shown. The cable 31 is of a particular length and . . 

. the ends are appropriately secured to drums29 such that 
when cable 3 is stretched tautly between the hydrofoil. 
assemblies. 26 and 27 the hydrofoil 28 of each assembly is 
positioned at substantially 90° to the hydrofoil 28 of the . 
other assembly when viewed from the front or rear. That: 
is to say that when hydrofoil 28 of assembly 27 extends 
vertically downward then hydrofoil 28 of assembly. 26 : 
extends horizontally outward as shown in FIGURE 3 and . 
-vice versa. Line 31 wraps around each drum 29 a suffi. 
cient distance before attachment to the drum so that this 

: A hand-operated winch assembly 32 is provide 

28 out of the water when desired such as for dockin 
2 is pr 

- ps 34 
cable 31 at spaced locations as shown. Upon winding 
the cords 33 onto the drum 35 of the winch assembly. 32. 
other thereby shortening the effective length of cable 
and changing the 90° relationship between the two hydr 

both hydrofoil members 28 may be raised ou 
In order to maintain the hydrofoil 28 which 

depending on 
ular wind and force conditions, means are p - - - 
resiliently resisting movement of either hydrofoil member. 
28 in an inward direction from the vertically downwardl 
extending position such as that shown for hydrofoil 28 of 

leans may comprise 

11. Tors 
mechanism 36 includes a torsion bar 37 rotatably moun 

37 may 
be affixed to support 39 by any convenient means. A 
sheave 40 is mounted on torsion bar 37 and securedth 

Shea 
is substantially spaced from the end of torsion ba 
bearing support 38. A cable 42 extends from the lower. 

from the upper portion of sheave 40 to the drum 29 of 
hydrofoil assembly. 26. In the relative positions of the 
various components shown in FIGURES3, 4 and 5, the s: 
torsion bar and sheave are in their neutral position. The . 
cable, 42 is attached at one end to drum-29 at a location 
44 approximately diametrically spaced from the attach 
ment of hydrofoil 28. The other end of cable 42 is 
attached to sheave 40 on the side of the sheave opposite. . 
the side of hydrofoil assembly 27 such as at location 45. 
Similarly, cable 43 is attached at location 46 on drum 29 

, approximately diametrically spaced from hydrofoil 28 of . 
assembly 26 and the other end of cable 43 is att ched at . 
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point 47 on sheave 49 on the opposite side of the sheave. 
Cable 42 will be taut when hydrofoil 28 of assembly 27 
is extending vertically downward but torsion bar 37 will 
not be stressed, as shown in FIGURE 3. Likewise, cable 
43 will be taut and torsion bar 37 unstressed when hydro 
foil 23 of assembly 26 is extending vertically downward. 
The specific functions served by the hydrofoils 28 will 

be more fully described hereinafter but at this point for 
purposes of description it will be assumed that during op 
eration the leeward side hydrofoil assembly 26 or 27 will 
be positioned with the hydrofoil 28 projecting downward 
ly into the water and the various wind and water forces 
will tend to force that hydrofoil assembly to rotate about 
shaft 30 such that that hydrofoil 28 tends to pivot in 
wardly toward hull 11. In order for the hydrofoil mech 
anism of this invention to perform the functions desired 
this inward movement must be resisted. Referring spe 
cifically to FIGURE 3, it will be assumed that outrigger 13 
and hydrofoil assembly 27 are on the leeward side and 
ince the wind is coming from the left the hydrofoil 23 
of that assembly is being urged toward the left or in 
wardly thus tending to rotate the drum 29 of that assem 
bly in a clockwise direction. Any clockwise rotation of 
drum 29 of assembly 27 will tend to wrap additional 
cable 42 onto that drum and since cable 42 is taut when 
hydrofoil 28 of assembly 27 is projecting vertically down 
ward, the wrapping of cable 42 on the drum will tend 
to pui the cable off sheave 40 thereby causing sheave 40 
to rotate in a counterclockwise direction as viewed in 
FiGURE 3. Since sheave 49 is secured to torsion bar 
37 which is in turn secured to support 39, this rotation 
of sheave 43 will be resiliently resisted by the torsion 
stresses induced in the torsion bar 37. The greater the 
inward angular displacement from vertical of hydrofoil 
23 the greater will be the resilient torsion resistance by 
torsion bar 37. It is also to be noted that this inward 
movement of hydrofoil 28 of assembly 27 causes raising 
of hydrofoil 23 of assembly 26 above the horizontal due 
to the interconnection by cabie 3. 

Similarly, it may be seen that when hydrofoil assembly 
25 is on the leeward side and that hydrofoil 28 is in a 
vertically downward projecting position cable 43 will be 
taut and inward movement of hydrofoil 28 from that posi 
tion causes counterclockwise rotation of the drum 29 of 
that assembly thereby wrapping cable 43 onto that dru In 
and unwrapping some of that cable from sheave 40. 
This causes sheave 40 to rotate in a counterclockwise di 
rection. As previously described, this counterclockwise 
rotation of sheave 40 is resiliently resisted by torsion bar 
37. It is to be noted that sheave 4G is rotated in a coun 
terclockwise direction by the movement of hydrofoil 28 
of either of the hydrofoil assemblies 25 or 27 inwardly 
from the vertical downwardly extending position. For 
reasons that will hereinafter become apparent it may be 
desirable to limit the extent of inward angular displace 
ment from the vertically downward position of the hydro 
foil 28 which may be permitted regardless of the wind 
and water forces and such may be accomplished by pro 
viding a stop means on torsion bar 37. This stop means 
may include stops 48 on torsion bar 37 near sheave 40 
projecting radially outwardly and adapted to engage sim 
ilar stops 49 secured to the bearing support 38. Thus, 
as shown in FIGURE 5, the angular displacement of 
torsion bar 37 and sheave 40 is limited to approximate 
ly 45° and if sheave 40 and drums 29 are approximately 
the same diameter as shown, the angular displacement 
of either of the hydrofoil members 28 will be limited to 
45 from the downward vertical position. This limita 
tion of 45° is meant only as illustrative and in actual 
practice may be varied for various types and styles of 
sailboats and to obtain various operating characteristics. 

Referring now more particularly to FIGURES 6, 7 
and 8, a modified form of apparatus is shown for the 
dual hydrofoil mechanism of this invention. In this 
form, the need for the torsion mechanism 36 installed in 
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6 
hull 11 and cables 42 and 43, as previously described, 
is eliminated. Hydrofoil assemblies, generally designated. 
59 and 51, are provided similar to the provision of hydro 
foil assemblies 26 and 27. The frame work structure for 
Supporting the outrigger hulls 2 and 13 and the hydro 
foil assemblies 59 and 51 from the center hull 11 may be 
Substantially the same or similar to that previously de 
scribed. The hydrofoil assemblies 53 and 5 are each 
comprised of a hydrofoil 52 mounted on a sheave 53 
similar respectively to hydrofoil 28 and drum 29 pre 
viously described. Sheave 53 and hydrofoil 52 are af 
fixedly mounted to a torsion shaft 54 by any convenient 
means such as key 55. Torsion shaft 54 is rotatably 
mounted and supported by bearings 56 on either side of 
the hydrofoil 52. Torsion shaft S4 is relatively long and 
extends rearwardly into the associated outrigger hull be 
ing rotatably Supported near the rearward end by bear 
ing Support 57 mounted in the outrigger hull. A splined 
stop member 58 is mounted on the end of torsion shaft 
54 and has a stop arm 59. Stop arm 559 is adapted to 
engage a stop 60 secured to the bearing support 57, such 
that inward movement of hydrofoil 52 from the vertically 
downward projecting position is prevented unless suffi 
cient force is applied to twist the torsion shaft 54. Thus, 
it may be seen that the separate torsion shafts 54 of this 
modified form serve the same function as the torsion as 
Sembly 36 and connecting cables 42 and 43 heretofore 
described since inward movement of either hydrofoil 
member 52 beyond the downward vertical position is re 
siliently resisted by a torsion bar. The outward and up 
ward movement of each hydrofoil member 52 from the 
downward vertical position is unimpeded since stop arm 
59 only engages one side of stop 6) and is free to move in 
the other direction. A cable 6i is provided similar to 
cable 3 and is appropriately connected to the sheaves 
53 of the hydrofoil assemblies 58 and 53 so that the hy. 
drofoils 52 of those two assemblies are maintained at 
90 with respect to each other at all times in the same 
manner as heretofore described. 

Each of the hydrofoil members 28 or 52 are relatively 
long and have an asymmetrical shape as may be seen by 
the cross-section shown in FIGURE 13. One side 62 
is relatively fiat while the other side 63 is curved out 
Wardly and tapered to form a relatively conventional hy 
drofoil shape. When the particular hydrofoil member 
extends downwardly in the vertical position the flat side 
62 faces outwardly from the center of the boat and the 
curved side 63 faces inwardly. As is well known in the 
art, a hydrofoil of such configuration passing through the 
water with the flat side 52 coinciding with the direction of 
movement will produce a force on the hydrofoil tending 
to move the hydrofoil in the direction of the curved side 
63. Thus, whatever the hydrofoil is attached to would 
tend to move with the hydrofoil in the direction of the 
curved side. Moreover, if a hydrofoil is positioned hori 
Zontally with the curved side facing upwardly, the hydro 
foil will produce a lifting force. 

Referring now more particularly to FIGURES 9 
through 12, the operation of the dual hydrofoil mecha 
nism of this invention may be described in relation to the 
response of the mechanism to various wind conditions. 
As heretofore described, FIGURES 9, 10, 11 and 12 will 
be assumed to be headon views of the trimaran 50 previ 
ously described and, therefore, port will be to the right 
and starboard to the left as viewed in these figures. The 
dual hydrofoil mechanism may be either the type shown 
in FIGURES 1 through 5 or the type shown in FIG URES 
6 through 8 and the operation will be identical although 
for purposes of description here it will be assumed that 
the mechanism of FIGURES 1 through 5 is being used. 
If the sailboat is completely becaimed and motionless the 
hydrofoils 28 would probably be in a position shown by 
the solid lines in FIGURE 12 where each hydrofoil pro 
jects downwardly and outwardly into the water at approxi 
mately 45 to the water line. It is again to be noted that 
the hydrofoils are maintained at approximately 90° with 



7 
nnecting cable 31. respect to each other by co 

movement between the sailboat and the water would cause 
the starboard hydrofoil 28 to be pulled downwardly to 
the vertical position shown in FIGURE 9 thereby raising 
the port or windward side hydrofoil 28 out of the water. 
This position is also shown by the dashed lines in FIG 
URE 10. However, a shift in the wind or tacking so that 
the wind impinges on the starboard side, as shown in FIG 
URE 10, will cause the trimaran 10 to move to port rela 

-tive to the water and this motion will not be resisted by . 
the starboard hydrofoil 28 since outward pivoting motion 
is unimpeded. As soon as starboard hydrofoil 28 moves 
outwardly and upwardly the port hydrofoil 28 drops into 

... the water and further port mevement of the sailboat causes 
- that hydrofoil to assume the vertical downwardly project 
ing position shown by the solid lines in FIGURE 10. In 

- creased wind from starboard such as changes in wind con 
ditions or changes in direction with respect to the direc 
tion of the wind will cause increased overturning forces 
on the sailboat and increased forces tending to make the 
sailboat slip laterally rather than proceeding directly 
ahead as controlled by rudder 16. The lateral forces from 
starboard will be resisted by the port hydrofoil member 
28 since that hydrofoil is extending downwardly into the 

; water and the lateral forces will cause that hydrofoil to 
pivot inwardly toward the central hull 11 thereby assum 
ing a condition which may be represented by FIGURE 11. 
The angular portion of the hydrofoil will depend upon 
the intensity of the lateral forces being resisted, and it may 
readily be seen that the greater the lateral force the more 
the hydrofoil will e 
wardly. . . . . . 
Turning now to the function of the asymmetrical shape 

of the hydrofoils, it may be seen that if the sailboat is 
moving straight through the water with the leeward side 
hydrofoil extending vertically downwardly that there will 
be a resultant force produced by the hydrofoil, tending 
to move the sailboat toward windward since the curved. 
side will be facing windward. As the hydrofoil assumes 
an angular position such as that shown for the port hydro 
foil member in FIGURE 11, the force produced by the 

horizontal component and a vertical component. The 
horizontal component is still directed toward windward: 
to resist side slipping of the sailboat and the vertical force. component is upwardly to, in effect, support some of the 
weight of the sailboat. Since this vertical lifting com 
ponent of force is laterally spaced from the center of 
gravity of the sailboat a force moment is produced in 
opposition to the overturning force moment produced by 

- the wind impinging on the sails. As is well known, a 
hydrofoil depends upon its shape for producing lifting 
forces and the lifting forces produced when the hydro 

- foil is passing through the water greatly exceeds the 
buoyancy of the hydrofoil. Thus, as shown in FIGURE 
11, a large portion of the weight of the sailboat may be . . 
supported by the leeward side hydrofoil member 28 and 
as a consequence the center hull 11 may lift nearly free 
of the water or at least to a position where it is planing. 

- along the surface of the water. Under such conditions, - . 
the resistive drag of the center hull is greatly reduced and 
performance characteristics are greatly improved. More-s. 
over, it may be seen that the greater the lateral wind 
forces the greater will be the lifting force produced by the 
leeward hydrofoil member since the increased lateral 
force causes the hydrofoil member. to more closely ap 
proach a horizontal position than the vertical position. 

It is preferred in the particular embodiment of this 
invention in a trimaran that the outrigger hulls 12 and 13. 
be positioned above the water when in a level position 
and that the entire weight be supported by hull 11. 
Further, the bottom surfaces of outrigger hulls 2 and 13 
are relatively flat and towed outwardly, i.e., positioned at 
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- If a light 
wind impinges from the port side the sailboat would tend 
to move toward leeward, i.e., starboard and the relative 

xtend inwardly rather than down 

an angle to the horizontal such th 

rather than merely as a buoyant support. When it is de 

at when the wind causes 
the trimaran 10 to heel over, as shown in FIGURES 10 
and 11, the outrigger hull will serve as a planing surface 

5 sired to run the sailboat before the wind such that, as in 
conventional sailboats, no center board is necessary or 
when approaching a dock both of the hydrofoil members. 
28 may be raised above water level to any position such 
as the position shown by dashed lines in FIGURE 12 by 
merely operating winch mechanism ... O - 

scribed, to foreshorten cable 31. . . . 
Thus, it may be seen that by this i 

15 water always on the leeward side of the sailboat with the 
tions without attention to position a hydrofoil in the 

32, heretofore de 
- - - this invention there is 

provided a hydrofoil mechanism for sailboats which func 

angular position of the hydrofoil being automatically ad 
justed in response to the conditions of lateral force in 
posed upon the sailboat. Moreover, by employing dual: 
asymmetrically shaped hydrofoils which are automati 

20 - . . . . . . 

is produced on the leeward side of the sailboat to overturning and improve operating-characterist 
ther, this lifting force results in a portion or all. 
hull being lifted out of the water to thereby minimi 

25 

changes in wind 
30 ing, etc. : ... . . . . . . . . . . . . . . . . 

Having fully described my invention it is to be under 
stood that I do not wish to be limited to the details her 
in set forth or to the detailsillustrated in the drawings, 
but my invention is of the full scope of the appended 
claims. . . . . . . . . . . . . . . . . . . . 

I claim: 
1. An ap 

cally and properly oriented a highly desirable lifting force 

water drag produced by the hull. Each of these unusual 
functions are accomplished automatically by the appara 
tus of this invention and such apparatus does not require 
attention during normal sailing for compensating for 

conditions, direction of movement, tack 

paratus for a sailboat, comprising, a pair of . 
hydrofoils pivotally mounted on the sailboat at laterally - 

40 

hydrofoil passing through the water will have both a on the sailboat to raise the windward side hydrofoil out 
45. 

the water, means for further pivoting said leeward side. 
hydrofoil in response to wind forces to angularlypos 

ition that hydrofoil in the water such that the said latera 
force produced by said asymmetrical shape resists: both 
sideways slipping and overtu 
sailboat by the wind. 

2. An apparatus fo 

50 

r a sailboat comprising, 

55. 
a Substantial distance from the longitudinal center line. 
of said boat, each said hydrofoil pivotally mounted b 

spaced locations on either side of the longitudinal center. 
line of the sailboat, said hydrofoils having an asymmetri 
cal shape for producing a lateral force when passing: 
through the water, means for automatically pivoting each 
of said hydrofoils solely in response to wind impinging 

of the water and to lower the leeward side hydrofoil into 

rning forces imposed on the 
a pair of hydrofoils, each hydrofoil being asymmetrical with one 

side curved and the other side relatively flat, one of said 
hydrofoils positioned on either side of and laterally spaced 

one end on the sailboat on an axis relatively parallel to 
the longitudinal center line of the sailboat and located 

60 

65 

above the normal water line of the sailboat for said hy 
drofoil to engage the water when extending downwardly, 
each of said hydrofoils oriented such that said flat side . 
faces outwardly from the sailboat when that hydrofoil ex 
tends downwardly from the pivotal mounting thereof, 
means operably connecting the two said hydrofoils for . . 
Synchronous movement of said hydrofoils for pivoting 
one hydrofoil out of the water when the other hydrofoil 
extending positions, means resisting pivoting of either 
Said hydrofoil in an inwardly direction from the verti. 
cally downward extending position of such hydrofoil, 
both hydrofoils extending into the water when the sail: 
boat is stopped or moving with the wind, means for auto 

to 
is in the water in downwardly and downwardly-inwardly 

matically pivoting said hydrofoils solely in response to 
75 wind impinging on the sailboat with the leeward side hy 
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drofoil assuming a downward and relatively vertical posi 
tion to resist the lateral motion of the sailboat. 

3. An apparatus for a sailboat comprising, a pair of 
hydrofoils, each hydrofoil being asymmetrical with one 
side curved and the other side relatively flat, one of said 
hydrofoils positioned on either side of and laterally spaced 
a substantial distance from the longitudinal center line 
of the said boat, each said hydrofoil pivotally mounted 
by one end on the sailboat on an axis relatively parallel 
to the longitudinal center line of the sailboat and located 
above the normal water line of the sailboat for said hydro 
foil to engage the water when extending downwardly, each 
of said hydrofoils oriented such that said flat side faces 
outwardly from the sailboat when that hydrofoil extends 
downwardly from the pivotal mounting thereof, means 
operably connecting the two said hydrofoils for syn 
chronous movement of said hydrofoils for pivoting one 
hydrofoil out of the water when one other hydrofoil is 
in the water in downwardly and downwardly-inwardly 
extending positions, means resiliently and increasingly re 
sisting pivoting of either said hydrofoil in an inwardly di 
rection toward the center line of the sailboat from the ver 
tically downward extending position of such hydrofoil; 
both hydrofoils extending into the water when the sail 
boat is stopped or moving straight forward, upon wind 
impinging on the sailboat to produce lateral forces urging 
lateral motion the leeward side hydrofoil assuming a 
downward and relatively vertical position to resist the 
lateral motion, and increasing lateral force causing said 
leeward side hydrofoil to pivot inwardly in opposition 
to said resisting means for producing an upward lifting 
force by that hydrofoil due to the asymmetrical shape. 

4. An apparatus for a sailboat comprising, a pair of 
hydrofoils, each hydrofoil being asymmetrical with one 
side curved and the other side relatively flat, one of said 
hydrofoils positioned on either side of and laterally spaced 
a substantial distance from the longitudinal center line 
of the said boat, a sheave means connected to each hydro 
foil at one end, each said hydrofoil and sheave means 
pivotally mounted on the sailboat by said sheave means 
on an axis relatively parallel to the longitudinal center 
line of the sailboat and located above the normal water. 
line of the sailboat for said hydrofoil to engage the 
water when extending downwardly, each of said hydro 
foils oriented such that said flat side faces outwardly 
from the sailboat when the hydrofoil extends downwardly 
from the pivotal mounting thereof, cable means extending 
between the two said sheaves and connecting thereto for 
causing synchronous movement of said hydrofoils for 
pivoting one hydrofoil out of the water when the other 
hydrofoil is in the water in downwardly and downwardly 
inwardly extending positions, means resiliently and in 
creasingly resisting pivoting of either said hydrofoil in 
an inwardly direction toward the center line of the sail 
boat from the vertically downward extending position of 
such hydrofoil; both hydrofoils extending into the water 
when the sailboat is stopped or moving straight forward, 
upon wind impinging on the sailboat to produce lateral 
forces urging lateral motion the leeward side hydrofoil 
assuming a downward and relatively vertical position to 
resist the lateral motion and increasing lateral force 
causing said leeward side hydrofoil to pivot inwardly 
in opposition to said resisting means for producing an 
upward lifting force by that hydrofoil due to the asym 
metrical shape. 

5. An apparatus for a sailboat comprising, a pair 
of hydrofoils, each hydrofoil being asymmetrical with 
one side curved and the other side relatively flat, one of 
said hydrofoils positioned on either side of and laterally 
spaced a substantial distance from the longitudinal center 
line of the said boat, each said hydrofoil pivotally 
mounted by one end on the sailboat on an axis relatively 
parallel to the longitudinal center line of the sailboat 
and located above the normal water line of the sailboat 
for said hydrofoil to engage the water when extending 

O 

5 
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10 
downwardly, each of said hydrofoils oriented such that 
said flat side faces outwardly from the sailboat when 
that hydrofoil extends downwardly from the pivotal 
mounting thereof, means operably connecting the two 
said hydrofoils for synchronous movement of said hydro 
foils for pivoting one hydrofoil out of the water when 
the other hydrofoils is in the water in downwardly and 
downwardly-inwardly extending positions, torsion bar 
means mounted in the sail boat and operatively con 
nected to both said hydrofoils for resisting pivoting of 
said hydrofoils inwardly from the vertically downward 
extending position and permitting pivoting of said hydro 
foils outwardly from the vertically downward extending 
position; both hydrofoils extending into the water when 
the sailboat is stopped or moving straight forward, upon 
wind impinging on the sailboat to produce lateral forces 
urging lateral motion the leeward side hydrofoil assum 
ing a downward and relatively vertical position to resist 
the lateral motion and increasing lateral force causing 
said leeward side hydrofoil to pivot inwardly in opposition 
to said torsion bar means for producing an upward lifting 
force by that hydrofoil due to the asymmetrical shape. 

6. An apparatus for a sailboat comprising, a pair of 
hydrofoils, each hydrofoil being asymmetrical with one 
side curved and the other side relatively flat, one of 
said hydrofoils positioned on either side of and laterally 
spaced a substantial distance from the longitudinal center 
line of the said boat, each said hydrofoil pivotally mounted 
by one end on the sailboat on an axis relatively parallel to 
the longitudinal center line of the sailboat and located 
above the normal water line of the sailboat for said 
hydrofoil to engage the water when extending downward 
ly, each of said hydrofoils oriented such that said flat side 
faces outwardly from the sailboat when that hydrofoil 
extends downwardly from the pivotal mounting thereof, 
means operably connecting the two said hydrofoils for 
synchronous movement of said hydrofoils for pivoting 
one hydrofoil out of the water when the other hydrofoil 
is in the water in downwardly and downwardly-inward 
ly extending positions, a torsion bar mounted in the sail 
boat, a sheave mounted on said torsion bar, cable means 
connecting said sheave to each said hydrofoil for causing 
turning of said sheave upon pivoting of either said hydro 

50 

60 

70 

foil in an inwardly direction toward the center line of 
the sailboat from the vertically downward extending posi 
tion of such hydrofoil, said turning of the sheave being 
resiliently resisted by said torsion bar, and the magni 
tude of such resilient resistance by said torsion bar being 
proportional to the magnitude of the inward angular dis 
placement of a hydrofoil from the vertical downwardly 
extending position. 

7. An apparatus for a sailboat comprising, a pair of 
torsion shafts mounted on the sailboat relatively parallel 
to the longitudinal center line of the sailboat and laterally 
spaced from such center line, one torsion shaft on either 
side of such center line and above the normal water line 
of the sailboat, each torsion shaft having one end freely 
rotatably supported and the other end turnably supported 
with means for stopping the turning at a predetermined 
location, a hydrofoil mounted on each said torsion shaft 
near the first-mentioned end and extending outwardly 
from said torsion shaft, each hydrofoil being asymmetri 
cal with one side curved and the other side relatively flat, 
each of said hydrofoils oriented such that said flat side 
faces outwardly from the sailboat when that hydrofoil 
extends downwardly from said torsion shaft, means 
operably connecting the two said hydrofoils from syn 
chronous movement of said hydrofoils for pivoting one 
hydrofoil out of the water when the other hydrofoil is 
in the water in downwardly and downwardly-inwardly 
extending positions, the said means for stopping turning 
of each said torsion shaft permitting free outwardly and 
upwardly movement of that said hydrofoil from the 
vertical downwardly extending position and stopping said 
torsion shaft for resiliently resisting inward movement 



11 
of said hydrofoil toward the sailboat from the vertical downwardly extending position. 

8. The apparatus of claim 6 wherein means are pro-. 
... vided for affirmatively and rigidly limiting the inward 

movement of said hydrofoil toward the sailboat center line to a predetermined amount. 
9. The apparatus of claim 7 wherein means are pro 

vided for affirmatively and rigidly limiting the inward - 
movement of said hydrofoil toward the sailboat center 
line to a predetermined amount. 
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