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I, Jacob Langelaan, hereby declare as follows: 

1. I am the named inventor on U.S. Patent Nos. 9,359,044 (“the ‘044 

Patent”) and 9,586,659 (“the ‘659 Patent”), which are the subject of the present inter 

partes review (IPR2024-00086 and IPR2024-00085, respectively).  Although I am 

the sole inventor of the ‘044 Patent and the ‘659 Patent, I do not have any current 

financial interest in these patents or in MHL Custom, Inc., which is the current 

assignee.  I am being compensated for the time that I have devoted to assisting with 

these IPRs, including preparation of this Declaration, at my normal legal consulting 

rate, and I do not have any financial stake in the outcome of these IPRs. 

2. My education and experience are set forth in the curriculum vitae 

attached hereto as Exhibit A.  In summary, I have a Bachelor of Applied Science 

degree in Engineering Physics from Queen’s University in Kingston, Ontario, 

Canada in 1992; I have a Master of Science degree in Aeronautics and Astronautics 

from the University of Washington in Seattle, Washington in 1994, where my 

research was in structural analysis of aircraft fuselage structures; and I have a PhD 

in Aeronautics and Astronautics from Stanford University in Stanford, California in 

2006, where my dissertation was on state estimation for autonomous flight in 

cluttered environments.  Between earning my Master’s degree and my PhD, I was 

an engineer for de Havilland Inc. (now Bombardier Aerospace) for almost 5 years, 

where I worked in structures research and development, primarily on advanced 
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materials and damage tolerance analysis of reinforced structures, and also on cabin 

noise reduction in the acoustics and vibration group.  Since earning my PhD, I have 

been a professor at Penn State University for almost 18 years.  Specifically, I am a 

professor of aerospace engineering.  My research areas are related to autonomous 

flight and unmanned aerial vehicles (UAVs), as well as vehicle dynamics and 

controls and design of flight vehicles.  With my students I have authored 26 refereed 

archival journal papers and 67 refereed conference papers related to flight control, 

flight planning, data fusion, and other subjects connected to autonomous aircraft 

systems (commonly referred to as drones).  I have also presented as a speaker at 

numerous conferences relating to autonomous and robotic aircraft.  My teaching 

responsibilities at Penn State have included: aircraft stability and control; control of 

aerospace systems; aircraft design; aeronautics; estimation theory; global navigation 

satellite systems (GPS); and advanced air mobility. 

HYDROFOIL ANALYSIS  

3. Initially, I note that the term “hydrofoil” is a term of art that would be 

well understood to a person of ordinary skill in the art.1  In that regard, a hydrofoil is 

 
1 I understand that in these IPRs, a person of ordinary skill in the art (“POSITA”) is 
defined as having had at least a Bachelor’s degree in engineering or physics with 
experience in fluid dynamics and experience with watercraft, aircraft, or hydrofoil 
craft, or at least a Bachelor’s degree in the field of engineering specializing in 
naval architecture and substantial experience with naval architecture including 
some experience with watercraft, aircraft, or hydrofoil craft. 
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normally considered to consist of one or more fully submerged hydrodynamic 

surfaces capable of producing lift (i.e., a force in the vertical direction).  Typically, 

but not always, one of the hydrodynamic surfaces is larger than the other, and the 

hydrofoil is designed so that this largest surface provides the bulk of the lifting force.  

Smaller hydrodynamic surfaces may be designed to counteract hydrodynamic 

moments.  This is functionally identical to the wing and horizontal stabilizer 

(sometimes called a horizontal tail) on an aircraft.  Under certain conditions, an 

aircraft may be a “flying wing” with no tail, in which case the wing itself is designed 

to both provide lift and counteract moments.  A hydrofoil can thus be thought of as an 

airplane that “flies” underwater.  Note that objects whose main hydrodynamic 

function is to provide buoyancy (e.g., pontoons, sponsons, outriggers, and submerged 

buoyant volumes) are not considered “hydrofoils.”  Similarly, an object whose main 

function is to provide drag (e.g., a sea anchor) is not a hydrofoil, and neither is a 

propulsor (such as a propeller or pump jet).  Further, an object whose main function 

is to counteract a hydrodynamic side force (e.g., a dagger board or keel on a sailboat) 

is not a hydrofoil.  Thus, for the remainder of this Declaration, and consistent with the 

understanding of a POSITA in the art, I will use the word “hydrofoil” to denote the 

system of wings and stabilizers that together provide lift force and counter 

hydrodynamic moments.  Moreover, “wing” will be used to refer to the main lifting 
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surface(s) of the hydrofoil, and “stabilizer” will refer to surfaces whose main 

function is to counteract moments. 

4. Collectively, the wings and stabilizers that comprise a hydrofoil 

generate a lift force, a drag force, a lateral force (commonly called a “side force”), a 

rolling moment, a pitching moment, and a yawing moment.  To simplify matters, the 

following discussion will be restricted to the longitudinal (forward/back and 

up/down) degrees of freedom.  The discussion of lateral/directional motion is 

similar.  Note that a POSITA would normally separate these degrees of freedom for 

the purpose of analysis of stability.  The longitudinal degrees of freedom include 

motion in the fore/aft direction, the up/down direction, and pitch rotation (i.e., nose 

up/down rotation).  The net hydrodynamic force and moment produced by a 

hydrofoil is the sum of the forces and moments produced by the wing(s) and 

stabilizer(s).  Normally one computes moment about the center of gravity of the 

vehicle.  The “net hydrodynamic force” is separated into lift and drag.  Note that 

thrust from the propulsion system and the force from gravity are treated 

independently. 

5. The magnitude of the lift force produced by the hydrofoil is commonly 

written: 

L= ½pv2SCL  [Equation 1] 
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Where L is the magnitude of the lift force, p is the density of the fluid (water in the 

case of a hydrofoil, air in the case of an airplane wing), v is the speed relative to the 

fluid, S is a reference area (normally this is the area of the wing), and CL is the lift 

coefficient.  The lift coefficient, in turn, is provided by the following equation, which 

is dependent on the angle of attack α (i.e., the angle between the incoming flow and 

the wing) and the pitch rate q (i.e., the rate of change of the pitch angle of the vehicle). 

CL = CL0 + CLαα + CLqq  [Equation 2] 

The parameters CL0, CLα, and CLq are dependent on the design of the hydrofoil (i.e., 

the design of the wing(s) and stabilizer(s), as well as their locations with respect to 

one another).  Thus, the lift force is dependent on fluid density, flow condition 

(speed and angle of attack), and design of the hydrofoil.  Note that control surfaces 

such as flaps may also contribute to lift coefficient.  However, the focus here is on 

hydrofoils without flaps, so this will be ignored for the remainder of the discussion.  

6. In addition to lift force, a hydrofoil will generate a drag force D and a 

pitching moment M.  The magnitude of the drag force and the magnitude of the 

pitching moment can be quantified as: 

D = ½pv2SCD  [Equation 3] 

M = ½pv2Sc̄CM  [Equation 4] 

The drag coefficient CD and the pitching moment coefficient CM are given by the 

following equations, and, like the lift coefficient CL, they are similarly dependent on 
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angle of attack.  However, note that a POSITA typically expresses the drag 

coefficient as a function of the lift coefficient. 

CD = CD0 + kCL
2  [Equation 5] 

CM = Cm0 + CMαα + CMqq  [Equation 6] 

Above, the parameter CD0 is the drag coefficient at zero lift, and k is a constant that 

is dependent on wing design and the particular airfoil chosen or designed for the 

application at hand.  The parameter Cm0 is the pitching moment coefficient at zero 

angle of attack and zero pitch rate, the parameter CMα (commonly known as “pitch 

stiffness”) is the derivative of pitching moment coefficient with respect to angle of 

attack, and the parameter CMq (commonly known as “pitch damping”) is the 

derivative of pitching moment coefficient with respect to pitch rate.  The parameters 

Cm0, CMα, and CMq are all dependent on the design of the wing(s) and stabilizer(s), 

the relative arrangement of the wing(s) and stabilizers(s), and on the location of the 

center of gravity with respect to the neutral point.  Note that a hydrofoil (or airplane) 

with moveable control surfaces has additional terms in the equations for CM, CL, and 

CD, which additional terms define the contributions of control surface movement to 

the total pitching moment coefficient, lift coefficient, and drag coefficient of the 

hydrofoil (or airplane).  Again, since the focus here is on hydrofoils without 

moveable control surfaces, these terms will be ignored for the remainder of this 
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discussion. The design and stability implications of these “missing terms” will be 

discussed in Paragraph 15. 

7. When a system is in equilibrium, all forces and moments sum to zero. 

In the case of a hydrofoil, that means that: 

L = W  

T = D 

M = 0 

That is, lift force L equals weight W, thrust T equals drag D, and pitch moment M 

equals zero.  A person having ordinary skill in the art often refers to equilibrium as 

“trim.” 

8. A particular equilibrium may be stable.  If an equilibrium is stable, there 

is a restoring force that seeks to return the system back to its equilibrium after a 

disturbance.  Stability is commonly described in terms of static stability (i.e., the 

initial tendency to return to equilibrium after a disturbance) and dynamic stability 

(i.e., the effects of a disturbance decay to zero over time).  A system that is statically 

stable may (but not necessarily) be dynamically stable.  However, a system that is 

dynamically stable must also be statically stable.  Stable systems tend to be easier 

for humans to operate.  As an example, consider the difference between balancing a 

broomstick upright on the palm of your hand [an unstable arrangement] versus 

allowing it to hang downwards as you grip the top end between your thumb and 
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fingers [a stable arrangement].  That is, you may be able to find an equilibrium as 

you balance the broomstick upright on the palm of your hand, but any small 

disturbance (e.g., a gust of air) will cause the broomstick to tip over.  However, a 

system may be too stable, in which case it will be very difficult or impossible for the 

human steering inputs to be able to overcome the system's inherent stability. 

9. Independent claim 1 of the ‘044 Patent recites a “hydrofoil having no 

movable surface and designed to provide passive static stability controlled solely by 

weight shift of the user”.  Similarly, independent claim 1 of the `659 Patent recites 

a “passively stable, weight-shift controlled personal hydrofoil watercraft.”  In view 

of these patents (which share a specification), a POSITA would understand that 

“passively stable” means that stability is achieved without the need for active control 

systems or mechanisms.  Moreover, “weight-shift controlled” would be understood 

to mean that steering is achieved by shifting the weight of the rider, resulting in a 

change of direction or speed (or both). 

10. Passive stability is achieved by satisfying certain conditions in the 

equations that govern the dynamics of a system.  In the case of a hydrofoil, the 

conditions governing longitudinal stability can be summarized as: 

CMα < 0 

CMq < 0 
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That is, CMα (the derivative of pitching moment coefficient with respect to angle of 

attack) is less than zero.  In simple terms, this means, for example, that a 

disturbance that causes it to nose-up (increasing the angle of attack) will result in a 

negative pitch moment, which will push nose-down (reducing the angle of attack) 

– this is static pitch stability.  When also considering dynamic stability, CMq (the 

derivative of pitching moment coefficient with respect to pitch rate) is also less 

than zero (i.e., a disturbance that causes an increase in the rate of pitch will result 

in a negative restoring moment).  In addition, the existence of a stable equilibrium 

further requires that: 

CM0 > 0 

That is, CM0 (the pitching moment coefficient at zero angle of attack and zero pitch 

rate) is greater than zero.  Id.  Thus, mathematically: 

CMα = - CLα (hNP - h)  [Equation 7] 

where h is the location of the center of gravity and hNP is the neutral point.  The 

neutral point is defined as the location of the center of gravity location the hydrofoil 

becomes unstable.  If the center of gravity is forward of the neutral point, then the 

hydrofoil will be stable, whereas, if the center of gravity is aft of the neutral point, 

then the hydrofoil will be unstable.   

11. One might conclude that stability is therefore achieved solely by 

placing the center of gravity ahead of the neutral point.  However, for passively 
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stable, weight-shift controlled personal hydrofoil watercraft to be functional, it is 

important to provide a range of stable equilibria so that the rider can choose (and 

change in real time) the riding condition, while maintaining stability.  Consider a 

desired equilibrium at some nominal speed v0.  If we assume that this desired 

equilibrium is at a constant pitch angle, the pitch rate q will equal 0.  Therefore, 

mathematically, we must first satisfy the following (see Equations 1 and 2 in 

paragraph 5, as well as the equilibrium conditions noted in paragraph 11 above): 

W = ½pv0
2SCL = ½pv0

2S(CL0 + CLaa)  [Equation 8] 

A desired speed v0 thus results in a desired angle of attack α0.  At that desired angle 

of attack, we must also satisfy M = 0 (from the conditions in paragraph 11 above).  

Hence: 

0 = CM0 + CMαα0  [Equation 9] 

Because the weight-shift controlled personal hydrofoil watercraft as recited in claim 

1 does not have moveable control surfaces, we can only satisfy the above Equation 

9 by adjusting CMa by changing the location of the center of gravity with respect to 

the neutral point.  Substituting for CMa (from Equation 7), we get the following 

equation, which is rearranged in the subsequent lines below to yield Equation 10. 

That equation solves for h0, which is the location of the center of gravity that results 

in an equilibrium at a desired angle of attack α0 (and thus a desired speed v0): 

0 = CM0 - CLα(hNP - h)α0 
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(hNP – h0) = CM0 / CLαα0 

h0 = hNP - CM0 / CLαα0  [Equation 10] 

Thus, the rider can change h0 to change the desired speed, and a small adjustment in 

thrust then counteracts any change in drag.  As noted previously, CM0 and CLα, are 

dependent on design of the hydrofoil, and the location of the neutral point hNP is 

similarly dependent on design of the hydrofoil.  To be functional, the hydrofoil must 

be designed so that it is passively stable over a wide range of operating speeds, so 

that the user has sufficient control over the craft. 

12. In addition to the above complexity in ensuring that the center of gravity 

is appropriately positioned with respect to the neutral point, there are further 

complications involved in achieving a functional, personal hydrofoil watercraft that 

is stable, all without the use of active control surfaces.  Specifically, an additional 

complication results from the rider being positioned above the board (“flotation 

device” in the claims), as that results in the center of gravity being far above the 

hydrofoil that supports the weight of the vehicle, since the hydrofoil is submerged 

below the board and interconnected with the recited “strut.”  That positioning thus 

results in the system as a whole being dynamically equivalent to an inverted 

pendulum, which is unstable (as with the broomstick being balanced on the palm of 

your hand, as discussed above).  That is in contrast to a hang glider, for example, 

which is another type of weight-shift controlled personal “craft” (specifically an 
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aircraft), since a hang glider positions the center of gravity below the wing, which 

results in what is known as “pendulum stability.” 

13. A further complication arises from the fact that the thrust line (from the 

submerged “propulsor”) is also spaced far below the center of gravity.  That results 

in a strong nose-up pitching moment.  Note that thrust contributes to positive CM0, 

which contribution varies with the amount of thrust, which in turn varies with drag, 

which varies with lift, which varies with speed and angle of attack.  The resulting 

effect is that strong disturbances are imposed on the vehicle, since what was a helpful 

condition (i.e., contribution to positive CM0) has become destabilizing because its 

magnitude is large and varies with thrust. 

14. Thus, the hydrofoil must be designed to be stable in the presence of the 

strong inverted pendulum instability, as well as the strong disturbances that result 

from having the thrust line so far from the center of gravity.  In addition, the hydrofoil 

must be designed so that changes in the location of the center of gravity (resulting 

from the weight shift of the rider) result in changes in operating condition, such as 

speed and/or turn rate.  Even further, the hydrofoil must be designed so that it remains 

stable over a wide range of locations of the center of gravity, so that that the 

watercraft is stable for all desired operating conditions. 

15. A significant constraint on designing a hydrofoil that is stable over a 

wide range of locations of the center of gravity, despite the presence of the different 
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instabilities noted above, is the fact that the claimed invention is “passively stable” 

and “weight-shift controlled,” with the hydrofoil having “no movable surface” and 

the watercraft having “no movable steering system.”  Such passive stability with no 

movable control surfaces imposes a significant design constraint on the developer 

that conflicts with other constraints: mathematically, there would be “missing terms” 

in the equations that describe the system dynamics.  At the time of the invention, 

therefore, a POSITA would have concluded that no feasible design exists, given the 

constraints.  The literature that existed at the time of the invention would have further 

reinforced the conclusion that no feasible design for a passively stable, weight shift 

controlled personal watercraft exists, because of its focus on active control systems.  

The functioning watercraft of the present invention thus achieves results that would 

have been unexpected to a person having ordinary skill in the art at the time of the 

invention.  Moreover, even if such a person were to try to achieve the invention as 

claimed, it would have involved undue experimentation to achieve a functioning 

watercraft without outside guidance.   

16. The primary function of a hydrofoil is to improve vehicle performance, 

not stability.  In particular, by creating lift that raises the main body of the watercraft 

above the surface of the water, the drag through the water that would have otherwise 

resulted from moving that body through the water is reduced.  As relevant here, that 

reduces the power required to operate the watercraft at meaningful speeds, so that 
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range and endurance are improved.  For the hydrofoil to be useful, it must also be 

stable and controllable.  As described above, achieving stability and controllability 

in a hydrofoil without moveable control surfaces and without an active control 

system is difficult and would not have been obvious to a POSITA. 

WOOLLEY 

17. I have been asked by counsel to provide commentary regarding U.S. 

Patent No. 6,234,856 (“Woolley”).  I understand that Woolley is being asserted in 

combination with the Evolo Report or certain Evolo videos by Foil Boarding 

Company in the pending IPRs (IPR2024-00085; IPR2024-00086) as rendering the 

‘044 Patent and the ‘659 Patent as obvious.   

18. Woolley discloses a “flying ski” that is pulled behind a motorboat by a 

tow rope, similar to a water ski, except that it “flies” above the surface of the water 

by means of a planing blade 38.  Consistent with the general function of a hydrofoil, 

Woolley’s planing blade 38 is primarily used in that reference for elevating the rider 

and board above the surface of the water to provide a flying experience (see col. 1, 

ln. 10-28 of Wooley, which refer to earlier disclosures of the flying ski by the same 

inventor, and which are improved upon in Woolley).  Woolley mentions stability but 

does not teach how stability can be achieved.  Perhaps more importantly, in Woolley 

an external force (the tow rope) is used by the rider as a means of providing active 

control over the pitch degree of freedom, thus providing an active control system 
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that may aid in any alleged stability (see paragraph 20).  This is in contrast to the 

‘044 and ‘659 Patents, which specifically provide passive stability over a wide range 

of operating conditions.  

19. As noted above in paragraph 16, the function of a hydrofoil is to lift the 

main body of the watercraft above the surface of the water to reduce drag, and, once 

that objective is achieved, then the hydrofoil can be designed to provide desired 

stability characteristics to the lifted watercraft in operation.  Therefore, in view of 

Woolley, a person having ordinary skill in the art would not incorporate a hydrofoil 

into a watercraft with an integrated propulsion system below the center of gravity, 

such as illustrated in the Evolo Report/Videos, for the purpose of improving stability.   

20. Woolley is different from the claimed invention in at least three 

important respects.  First, the propulsion in Woolley is provided by a tow rope held 

by the rider at one end and connected to a motorboat at the other end.  Second, in 

addition to being a source of the propulsion, the tow rope is used to aid in control.  

That is, the rider can move the tow handle up, down, left, and right in order to provide 

steering and control moments.  Third, the propulsive force provided by the tow rope 

goes roughly through the center of gravity of the vehicle (i.e., the rider plus board), 

and therefore it does not contribute to destabilizing the system in a way that a 

propulsor would if it were located relatively far below the center of gravity (such 

that it would remain submerged when the body of the board is raised above the 
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surface of the water).  In that regard, consider the difference between pulling 

someone on roller skates by a rope tied around their waist versus a rope tied around 

their ankles.  In the former case, the rope would be roughly aligned with the center 

of gravity of the person, and therefore pulling the person would not induce a 

destabilizing moment that could cause them to fall.  In contrast, in the latter case, 

pulling the person by their ankles (far below the center of gravity) is most likely to 

result in pulling the person’s feet out from under them and causing them to fall over. 

21. Due to the above differences between Woolley and the claimed 

invention, significant instabilities would be induced by simply adding Woolley’s 

hydrofoil to the Evolo device (Report or Videos), as outlined in the Petitions.  

Shifting the location of the thrust away from the center of gravity in that manner (as 

in Woolley) would destabilize the watercraft of Evolo by imparting a large nose-up 

pitching moment on the watercraft.  Neither Woolley nor Evolo (Report or Videos) 

suggest how one would counteract such a destabilizing torque because, as discussed 

above, Woolley’s propulsion is roughly aligned with the center of gravity via the 

tow rope, and therefore Woolley does not experience anything like the torque that 

would result from making that modification.  Moreover, Woolley certainly does not 

suggest how to achieve stability in such a modified watercraft without, at least, the 

capability for active control as provided by the tow rope. 
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22. In view of the above, one of ordinary skill in the art would have 

concluded that the destabilizing effect of a propulsor spaced well below the center 

of gravity would have required the use of movable steering systems and/or movable 

control surfaces in combination with active control systems or mechanisms, which 

would be contrary to the explicit requirements of the claims of the ‘044 Patent and 

the ‘659 Patent.  In fact, this is exactly what persons having ordinary skill in the art 

have done in the past: hydrofoils have traditionally incorporated moveable surfaces 

to provide stability (through active control) and for control of direction and height 

of the hull above water (i.e., steering). 

DISCUSSION RELATING TO SECONDARY CONSIDERATIONS  

23. A sufficient nexus exists between the Patent Owner’s products the ‘044 

Patent and the ‘659 Patent.  As set forth in the following table, each element of the 

asserted independent claims is found in the LIFT3 eFoil product.  While I 

demonstrate the LIFT3 below, the other generations of this product likewise embody 

the claims of the ‘044 Patent and ‘659 Patent. 
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US 9,359,044 Claim 

Elements 
LIFT3 F Product 

1. A passively stable, 

weight-shift controlled 

personal hydrofoil 

watercraft, comprising: 

 

 
The LIFT3 F is a passively stable, weight shift controlled 

personal hydrofoil watercraft.  Users can maneuver the 

passively stable watercraft solely by weight-shift. 
a flotation device that 

has a fore-aft length 

greater than a lateral 

width, 

 

The fore-aft length of the flotation device is 

seen to be greater than a lateral width of the 

flotation device. 
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wherein a user can be 

disposed on the top 

surface of the flotation 

device in a prone, 

kneeling, or standing 

position 

 
 

The top surface of the flotation device is configured to 

support a user in a prone, kneeling, or standing position. 

the flotation device 

having a forward 

section, a middle 

section, and a rear 

section; 

 
 

 

The flotation device can be divided into a forward 

section, a middle section, and a rear section. 

forward 

middle 

rear 
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and the flotation 

device being 

controlled via weight 

shift of the user; 

 
The flotation device is controlled via weight shift of the user 

on the device. 

a strut having an 

upper end and a lower 

end, the upper end 

fixedly interconnected 

with the flotation 

device between the 

middle section and 

the rear section of the 

flotation device; 

 
The strut extends between an upper end that is fixedly 

interconnected with the flotation device and a lower end. 

Further, the strut is seen to be interconnected between a 

middle section of the flotation device and a rear section of 

the flotation device. 

a hydrofoil fixedly 

interconnected with 

the lower end of the 

strut, the hydrofoil 

having no movable 

surface and designed 

to provide passive 

static stability 

controlled solely by 

weight shift of the 

user; 

 
The hydrofoil is fixedly interconnected with the lower end of 

the strut.  The hydrofoil has no movable surface.  The 

hydrofoils is designed to provide passive static stability and 

is controlled solely by the weight shift of the user. 
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a propulsion system 

for propelling the 

watercraft in a body 

of water, wherein the 

propulsion system is 

connected to the 

hydrofoil; and  
A propulsor of a propulsion system is connected to the 

hydrofoil via the strut and is configured to propel the 

watercraft in a body of water. 

the watercraft having 

no movable steering 

system. 

 
The watercraft has no movable steering system, such as 

rudders. 
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US 9,586,659 Claim 

Elements 
LIFT3 F Product 

1. A passively stable, 

weight-shift controlled 

personal hydrofoil 

watercraft, comprising: 

 

 
The LIFT3 F is a passively stable, weight shift controlled 

personal hydrofoil watercraft.  Users can maneuver the 

passively stable watercraft solely by weight-shift. 

 

a flotation device that 

has a fore-aft length 

greater than a lateral 

width, 

 

The fore-aft length of 

the flotation device is 

seen to be greater than 

a lateral width of the 

flotation device. 
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wherein a user can be 

disposed on the top 

surface of the 

flotation device in a 

prone, kneeling, or 

standing position 

 
The top surface of the flotation device is configured to 

support a user in a prone, kneeling, or standing position. 

the flotation device 

having a forward 

section, a middle 

section, and a rear 

section; 

 
 

 

The flotation device can be divided into a forward section, a 

middle section, and a rear section. 

a strut having a upper 

end and a lower end, 

the upper end fixedly 

interconnected with 

the flotation device 

between the middle 

section and the rear 

section of the 

flotation device; 

 
The strut extends between an upper end that is fixedly 

interconnected with the flotation device and a lower end. 

Further, the strut is seen to be interconnected between a 

middle section of the flotation device and a rear section of 

the flotation device. 

forward 

middle 

rear 
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a hydrofoil fixedly 

interconnected with 

the lower end of the 

strut, the hydrofoil 

having no movable 

surface; 

 

 
A hydrofoil is connected to the lower end of the strut via a 

fuselage. The hydrofoil is also seen to include a unitary wing 

with no movable surfaces such as ailerons, elevators, 

rudders, etc. 

a propulsion system 

for propelling the 

watercraft in a body 

of water, wherein the 

propulsion system is 

connected to the 

hydrofoil; and 
 

A propulsor of a propulsion system is connected to the 

hydrofoil via the strut and is configured to propel the 

watercraft in a body of water. 
the watercraft having 

no movable steering 

system. 

 
The watercraft has no movable steering system, such as 

rudders. 
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I declare under penalty of perjury that the foregoing is true and correct, and 

that all statements made of my own knowledge are true and that all statements made 

on information and belief are believed to be true.  I understand that willful false 

statements are punishable by fine or imprisonment, or both, under 18 U.S.C. § 1001.   

 
Date:   

JACOB W. LANGELAAN 
 

Langelaan, Jacob Willem
September 14, 2024


























