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My invention relates to water Craft, and more 
particularly to surface boats adapted for high 
speed purposes such as torpedo boats. 

It is among the objects of my invention to pro 
vide a boat which travels above the Water With a 
minimum of contact with the Water Surface, 
thereby largely eliminating the water to hull fric 
tion and enabing the craft to develop very high 
Speeds. 
Another object is to provide a hull having a 

longitudinal section of airfoil shape, utilizing the 
lift of the air stream to aid in naintaining a 
minimum Water contact. 
Another object is to provide an improved bot 

tom construction for high speed Surface Craft. 
Still another object is to provide an improved 

propulsion means for a boat of the character 
described. 
The invention possesses other objects and fea 

tures cf advantage, some of which, With the fore 
going, Will be set forth in the following descrip 
tion of my invention. It is to be understood that 
I do not limit myself to this disclosure of Species 
of my invention, as I may adopt Variant embodi 
ments thereof within the scope of the claims. 
Referring to the drawings: 
Figure 1 is a Side elevation of a boat ein body 

ing the improvements of my invention. 
Figures 2 to 5, inclusive, are cross Sectional 

outline views taken in planes. indicated by the 
correspondingly numbered section lines in Fig 
lure 1. 

Figure 6 is a fragmentary top view, partly in 
Section, showing the propulsion units and steer 
ing mechanism. 

In terms of broad inclusion, my boat comprises 
a hull having a longitudinal Section of airfoil 
shape. The bottom of the hull is stepped, and 
the Offset botton areas are of improved design. 
Improved propulsion means are also provided for 
the boat. 
In greater detail, and referring to the drawings, 

my boat comprises a hull having a top 2, sides 3 
and a bottom . A suitable skin of planking or 
metal is provided on the top as well as the sides 
and bottom So that the boat is wholly enclosed. 
A streamlined cabin 6 provides for visibility from 
the operators compartment; and openings with 
Suitable closu:'es are provided in the top for in 
greSS and egress, otherwise the smoothly curved 
top Surface is uninterrupted. The hull interior 
may be of any Suitable construction. In this 
connection I prefer to provide a plurality of rigid 
reinforcing WebS 7 running the length of the hull 
and extending the full distance between the top 
and bottom. These Webs, coextensive with the 
longitudinal Section of the hull, form structural 
beams which insure against breaking in the 
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middle as speedboats are apt to do under the 
severe pounding they take. 
Important features of my invention lie in the 

shape of the hull, both as to its general Contour 
and the particular shape of its bottom. The boat 
is designed primarily for speed. Since the re 
sistance in air is less than that in Water, my 
boat is designed to travel as far out of the 
water as possible. In order to take advantage 
of the lifting force of an air stream the boat has 
the general contour of an airfoil; in other words, 
the longitudinal section of the hull is of airfoil 
shape. This not only tends to lift the craft 
and reduce the hull-to-water friction, but the 
streamlining involved also reduces the air re 
sistance. As shown in Figure 1, the top of the 
hull is Smoothly curved from bow to stern, and 
the botton also follows the general Contour of 
an airfoil. Shape characteristics of airfoils are 
well known and need not be described here. The 
upward curvature of the bottom at the bow is 
somewhat greater than that of the top so that 
the boat tends to lift itself out of the Water 
in event the bow is submerged. 
The bottom is designed to further reduce the 

contact between the hull and Water surface. AS 
shown in Figure 1, the bottom is stepped at a 
transverse riser 8 to provide a leading area 9 
and an offset trailing area, disposed above 
the rear edge of the leading area. In a 70 foot 
boat having a 20 foot bean the riser 8 is pref 
erably located back about 44 feet from the bow, 
and is preferably about 8 inches high. This 
provides a planing angle of about 1/2 degrees. 
Another riser f2 is also preferably provided at 
the stern to further elevate the bottom of tail 
3. 
Leading area 9 of the botton is V-shaped, the 

angle of divergence being quite wide at all points 
since the boat is essentially a fiat bottom one. 
At the bow the V-angle is quite pronounced, 
as shown in Figure 2, to give a water splitting ac 
tion, and then gradually Widens out to a substan 
tially flat angle at the rear of the leading area, 
as illustrated in the section of Figure 3. In order 
to give stability against Side slip, the portions of 
leading area, 9 at the Wide angle on opposite sides 
of the keel line are concave or dished as shown 
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in Figure 3. These concavities extend forwardly 
and gradually flatten out and disappear, provid 
ing longitudinal channels in which two parallel 
Streams of Water may forn. These Water chain 
nels do not impede forward movement, yet offer 
a considerable amount of resistance against lat 
eral slipping; it being understood that finy boat 
travels on the water surface and the issual draft 
is not available for lateral resistance to hold a 
true course. My improved bottom construction 
therefore provides for the lack of draft from the 
standpoint to steerability in a wholly surface 
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craft. A small fin 4 is also preferably provided 
On the keel line at riser 8. 

Trailing area i? is slightly V-shaped, with the 
angle of divergence also Widening from front 
to rear as shown in Figures 4 and 5. This bottom 
area is substantially straight longitudinally, and 
in a 70 foot boat is preferably about 26 feet long. 
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At full running speed in smooth water my boat 
contacts the water surface only at the rear por 
tions of the leading and trailing areas as indi 
cated by the planing angle line f6 in Figure 1. 
The amount of hull-to-water contact depends 

upon the Speed of the craft. At a running speed 
of about 100 M. P. H. I have demonstrated that 
the craft rides with a barely perceptible water 
contact on a Smooth water surface, practically 
the entire body of the boat flying through the 
air above the Water. In rough Water where addi 
tional upward impetus is given by the water 
Swells, I have traveled as much as 500 feet 
through the air with only the propellers in the 
Water. Under these conditions the craft travels 
in a medium of least resistance, namely air; and 
the propellers work in a heavier medium for best 
efficiency, namely water. 
tially obtained even when there is some hull-to 
Water contact, although under these normal con 
ditions the boat is more accurately described as 
skimming over the water Surface. From the 
practical standpoint, however, the craft may be 
treated as a flying boat, because the Water con 
tact is so Small that its resistance may be largely 
disregarded. 
In order to facilitate making turns while steer 

ing, the bottom edges of the hull are beveled along : 
both the leading and trailing areas. This bev 
eled edge structure substantially eliminates the 
possibility of upsetting on sharp turns, even at 
high Speeds. 

Since my boat travels with little or no water 
contact, it is very important that the propulsion 
means neutralize its own torque, otherwise it 
Would be impossible to keep a true course, and 
there would be grave danger of Spinning and up 
Setting. I therefore use a propulsion unit 7 hav 
ing a pair of coaxial propellers f8 rotating in 
opposite directions. One or more of these units 
may be provided at the rear edge of trailing area 

, two being shown in Figure 6. These are pref 
erably outboard units mounted on stern 9 in a 
Well 2 in the false shell of tail f3. Twin pro 
peller propulsion units of the character described 
in my Patent No. 2,064,195 are preferably used. 
An improved mounting is also provided for the 

propulsion units. Referring again to Figure 6, 
each unit carries a hollow semi-spherical ball 22 
which seats in an open ended arcuate socket 23 
secured to the hull in an aperture 24. The sock 
et is made in two pieces to facilitate assembly and 
the socket flanges are bolted to the stern with 
an interposed gasket 26 to provide a watertight 
seal. Ball 22 is machined to fit closely in the 
socket to effect a watertight closure. If desired, 
suitable packing rings 25 may be provided in the 
Socket and the structure filled with a waterproof 
grease to insure a tight Water Seal. w 

Drive connection with the unit is made through 
aperture 24 and through the ball and socket joint. 
Shaft 27 from engine 28 connects with the drive 
shaft in the unit through a universal joint 29 dis 
posed in hollow ball 22, thus transmitting driving 
torque to the unit without interfering with the 
free pivotal action at the ball and socket joint. 
The improved mounting thus does two things; 
first, it provides a universal pivot for the out 
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2,887,876 
board unit, and second, it provides a Watertight 
Seal for the drive shaft through the stern. 

Steering is accomplished by turning the bro 
pulsion units about their vertical axes. Move 
ment about a vertical axis is stabilized by a loose 
pin hinge 30 between the unit and hull below the 
ball and socket joint. See Figure 1. 
The steering mechanism comprises a trans 

verse rack 3 on the stern, connected with a 
steering shaft 32 through a pinion 33. Ends of 
rack 3 are pivotally connected to the propul 
sion units by links 34, so that movement of the 
steering rack simultaneously pivots the units 
about their vertical axes. Because the axes of 
the drive shafts pass through the centers of the 
pivot mountings, the engine torque does not af 
fect the steering action. 
Another feature of the ball and Socket mount 

ing is that it enables the propulsion unit to be 
turned or folded upwardly by merely discon 
necting link 34 and pulling the pin of hinge 30. 
Such upending of the unit, without dismounting 
it from the stern, is desirable for servicing or 
repairing the propeller end. Well 2 in the false 
tail structure is sufficiently large to permit this 
upWard folding movement; and a suitable socket 
at the top for receiving the loose pin hinge sec 
tion provides a convenient latch for holding the 
folded unit. In Operation, the well is preferably 
covered With sliding doors to preserve the con- . 
tinuity of the top surface. 

I have amply demonstrated the superior speed 
qualities of my boat in competitive races. Its 
usefulness however is not limited to sports. When 
fitted. With torpedo tubes the boat becomes an 
effective naval weapon, not only because of its 
high speed and small crew requirement, but also 
because it is a seaworthy craft capable of car 
rying a formidable torpedo load. 

claim: 
1. A boat comprising a hull having a well in 

its Stern portion, an Outboard propulsion unit up 
on the stern below said well, a ball and socket 
joint for mounting said unit upon said hull for 
universal pivotal movement relative thereto, driv 
ing means extending to the unit through the ball 
and Socket joint, said driving means including 
a universal joint concentric with the ball and 
Socket joint, and stabilizing means including a 
detachable pivot positioned in vertical alignment 
with the center of the joints. - - - - - 

2. A boat comprising a hull, an outboard pro 
pulsion unit, a ball and socket joint for mount 
ing the unit on the hull, one portion of said joint 
being attached to the hull and the other portion 
of the joint being attached to the propulsion unit, 
driving means extending from the hull to the unit 
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through said joint, means for effecting a water 
tight seal between the ball and the socket, and 
means including a detachable pivot aligned with 
the center of the ball and socket joint for nor 
mally stabilizing the unit against vertical dis 
placement. . . . 
... 3. A boat comprising a hull having a well in 
its stern portion, an outboard propulsion unit 
upon the stern below the well, a universal joint 
for mounting the propulsion unit upon the hull 
and permitting an upending movement of the 
propulsion unit within the well, and means in 
cluding a detachable pivot aligned with the uni 
Versal joint for normally stabilizing the propul 
Sion unit against vertical movement about the 
universal joint, 

. . . . . . . PETER DE MICHELIS, 


