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AIR-CUSHION VEHICLE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to improvements in air 

cushion vehicles, namely vehicles having means for producing 
an air cushion at the bottom for causing the vehicle to hover 
over a surface, such as land, water or ice, and means for 
propelling the vehicle over the horizontal surface. Such vehi 
cles are also frequently referred to as ground effect machines. 

2. Description of the Prior Art 
A number of different types of air-cushioned vehicles have 

been designed, but as a rule .they are relatively complicated 
and expensive to produce, and therefore such vehicles have 
found only very limited application to the present time. 

SUMMARY OF THE PRESENT INVENTION 

A broad object of the present invention is to provide im 
provements to air cushion vehicles which enable the construc 
tion of simpler and less expensive vehicles of this type. 

According to the invention, there is provided an air cushion 
vehicle of the foregoing type in which the hull of the vehicle is 
made of two basic integral sections, one section constituting 
the upper part of the hull and formed with a passenger cabin, 
the other section constituting the lower part of the hull and 
forming a downwardly opening plenum chamber, the two sec 
tions being secured together along a peripheral ?ange formed 
on each section. The lower hull section includes a top wall cir 
cumscribed by a downwardly extending and outwardly sloping 
inner sidewall and forming therewith the downwardly opening 
plenum chamber. The outer end of the inner sidewall is cir 
cumscribed by and joined to the lower end of an upwardly ex 
tending and outwardly sloping outer sidewall spaced from the 
inner sidewall. The two hull sections are joined together along 
their peripheral ?anges. Vertically aligned openings are 
formed in both hull sections for the air cushion power means. 
The outer sidewall spaced from the inner sidewall forms with 
it a buoyancy chamber around the top wall, and also protects 
it, and thereby the plenum chamber, from puncture in the 
event of collision. A sealing strip is applied to cover and seal 
the joined peripheral ?anges and forms therewith an external 
bumper around the periphery of the hull. These and further 
features of the invention to be described below enable the 
construction of relatively inexpensive air cushion vehicles. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention is herein described, somewhat diagrammati 
cally and by way of example only, with reference to the ac 
companying drawings, wherein: 

FIG. I is a perspective view of a simple plenum-chamber 
type air cushion vehicle constructed in accordance with the 
present invention; 

FIG. 2 is a longitudinal sectional view of the vehicle of FIG. 
1; 
FIG. 3 is a top plan view particularly illustrating the upper 

hull section ofthe vehicle of FIG. 1; 
FIG. 4 is a plan view, looking from below, of the lower hull 

section of the vehicle of FIG. 1; 
FIG. 5 is a sectional view along lines V-V of FIG. 4; 
FIG. 6 is a sectional view along lines VI-VI of FIG. 4; 
FIG. 7 is an enlarged fragmentary view, in section, along 

lines VII-VII of FIG. 2; and 
FIG. 8 is a sectional view illustrating a construction of one 

of the lift fans that may be used in the vehicle of FIG. 1. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The hull of the air cushion vehicle illustrated in the 
drawings is made of two basic, integral sections, namely an 
upper section 2 and a lower section 4. Both sections are 
preferably made of reinforced molded ?berglass and are 
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2 
formed with outwardly extending peripheral ?anges, 2' and 4' 
respectively, for joining them together. The joint is covered 
and sealed by a sealing strip 6 forming an external bumper 
around the periphery of the vehicle hull. 
The upper-section 2 houses the passenger cabin 8 at the 

front end, there being a separate canopy 10, also preferably of 
reinforced molded ?berglass, attached to the upper section 
and forming therewith the passenger cabin. Canopy 10 is 
formed with windows 12 and doors 14 for the cabin. 

Also separately attached to the upper hull section 2 is a 
shroud or housing 16 for the pusher propeller l8, shroud I6 
also carrying a plurality of air rudders 20 for providing 
directional control. Shroud 16 may also be made of reinforced 
molded ?berglass, and preferably includes metal tube braces 
19 secured to the engine mounting 21. 
The upper hull section 2 is molded to form a plurality of 

short ribs 22 at the front end of the vehicle, and two long ?ns 
24 one at each side of the body, the latter ?ns providing 
directional and horizontal stability. In addition, a door 28 is 
provided for gaining access into the interior of the vehicle for 
maintenance purposes. The upper hull section 2 is also formed 
with a pair of openings 30 and 32 serving as the air inlets for 
the lift fan units (e.g. 33 in FIG. 2) which produce the air 
cushion at the bottom of the vehicle. Each air inlet opening 30 
and 32 is covered by a protective grill 34 and 36, respectively. 
The passengers gain access into the cabin through doors 14 

by stepping on the upper hull section 2 adjacent to the cabin, 
and for this purpose, the upper surface of this part of the hull 
may be made textured so as to be nonslippery. 
The lower hull section 4 carries a peripheral skirt 40 at the 

lower end and forms therewith a downwardly opening plenum 
chamber in which is formed the air cushion produced by 
propellers 33. Section 4 includes an outer sidewall 42 formed 
with the ?ange 4' to which the upper section 2 is attached as 
described above. Outer sidewall 42 is substantially rectangular 
in shape. It is slightly curved as it extends upwardly in the out 
wardly sloping direction. The lower hull section also includes 
a top wall 43 circumscribed by a curved, downwardly extend 
ing and outwardly sloping inner sidewall 44. The outer end of 
inner sidewall 44 is circumscribed by and joined to the lower 
end of outer sidewall 42. Top wall 43 is substantially ?at but is 
provided with a reinforcing axial beam 46 and with a plurality 
of reinforcing transverse ribs 48. If desired, a plurality of angu 
lar ribs 50 could also be provided for further reinforcement. 
The peripheral skirt 40 is attached to the lower hull section 

4 along the bottom of the curved sidewall 44, at its juncture 
with outer sidewall 42. Skirt 40 is curved as a continuation of 
the curve of sidewall 44, so that the two together form an are 
greater than 90° but less than 180", preferably about 100° 
I30". It will be seen, however, that the are formed alone by the 
curved sidewall 44 is no greater than 90° so as to enable the 
lower hull section 4, as well as the upper section 2, to be 
molded in a one-shot molding operation. 
The reinforcing axial beam 46, and also the reinforcing ribs 

48 and 50, are formed integrally with the lower hull section 4 
during the molding of this section. In addition, this section is 
formed with a pair of openings 52 adapted to be aligned with 
openings 30 and 32 in the upper hull section 2. The two 
openings 52 in the lower hull section are each circumscribed 
by an upwardly extending flange, e.g. 53. A cylindrical hous 
ing 54, preferably of metal such as aluminum, is interposed 
between each pair of aligned openings when the two sections 
are attached, and serves to house one of the lift fan units 33. A 
pair of ribs, e.g. 30’ and 52’, are formed adjacent to each 
opening, each rib of the pair being formed at one side and 
protruding slightly across its respective opening. The ribs 
receive between them the housings 54 for the lift fan units 33. 

It will be seen that the upper and lower sections 2 and 4 
form the upper and lower skins, respectively, of the vehicle 
hull. When the sections are made of reinforced molded 
?berglass, the skins may be very thin and light and still be suf 
?ciently strong to meet the structural requirements of the 
vehicle. They may also be constructed so as to enable each 
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section to nest with a plurality of other like sections for ship 
ment or storage. The outer sidewall 42, being spaced from the 
inner sidewall 44, forms with the latter a buoyancy chamber 
45 circumscribing top wall 43, and also protects it and the 
inner sidewall, and thereby the plenum chamber, against 
puncture in the event of collision. The space between the two 
sidewalls may be filled with lightweight material, such as foam 
rubber, or may be divided into a plurality of separate hollow 
compartments. 
The engine for driving the lift fan propellers 33 is indicated 

at 55 and is preferably disposed in the center of the vehicle. 
The gas tanks 56, there being preferably two, are each located 
on opposite sides of the longitudinal axis passing through the 
center of gravity of the vehicle for stability purposes. A 
separate engine disposed within housing 21 is used for driving 
the pusher propellers 18. 

Also for stability purposes, a pair of balancing weights are 
provided, one weight 60 movable underneath the cabin 8 of 
the vehicle in a transverse direction, and another weight 62 
movable along the longitudinal axis of the vehicle. 
The vehicle may optionally include four landing wheels 64 

protruding just below the lower surface of the hull section 4, 
but above the lower surface of the peripheral skirt 40. In addi 
tion, a plurality of retractable keels 66 may be provided, these 
being pivotably mounted at 67 and extendable so as to 
protrude below the peripheral skirt 40. The vehicle illustrated 
also may include one or more rockets 68 mounted at the rear 
in a direction to provide a braking thrust. 
As shown in FIGS. 2 and 7, the peripheral skirt 40 

preferably includes a ?exible cable 70, such as of steel strands, 
extending along the lower periphery of the skirt. ln addition, a 
pair of rigid pipes or extrusions 72 may be included within the 
skirt, each pipe extending along only the straight portion of 
each of the sides of the skirt and terminating short of the 
curved ends. Flexible cable 70 and/or rigid pipe or extrusion 
72 may be secured within the skirt by doubling up the end of 
the skirt and securing the doubled-up end by fasteners 74. 

FIG. 8 illustrates a lift fan construction that may be used for 
fans 33. The fan includes two metal sections 76 and 78 each 
having in profile a semicircular wall, 76' and 78' respectively, 
and a diametrical wall, 76" and 78" respectively. The semicir 
cular walls 76’ and 78’ carry the fan blades 80 and 82, and the 
two sections are coupled to each other and to the drive shaft 
84 of the fan by fasteners 86 passing through the diametrical 
walls 76" and 78". The latter walls are each formed with a 
central semicircular recess, 88 and 90 respectively, adapted to 
receive the drive shaft 84 and to ?rmly clamp it between them 
when fasteners 86 are tightened. The two sections 76 and 78 
are designed so that walls 76" and 78" are slightly spaced 
apart, or just come into contact with each other, when at 
tached to the drive shaft 84, whereby the latter will be firmly 
clamped between the recesses 88 and 90 of the sections. 
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All 
Preferably the two sections are formed with one or more radi 
ally extending walls 92 and 94 for reinforcing them. 

It will be appreciated that many of the disclosed features ' 
may be used with or without others and also that many varia 
tions, modifications and applications of the illustrated em 
bodiment may be made. 

lclaim: 
1. An air cushion vehicle having a hull, power means for 

producing an air cushion, and power means for propelling the 
vehicle over a surface, characterized in that said hull includes 
a hull section having a top wall circumscribed by a 
downwardly and outwardly extending inner sidewall and form 
ing therewith a downwardly opening plenum chamber, the 
outer end of said inner sidewall being circumscribed by and 
joined to the lower end of an upwardly extending and out 
wardly sloping outer sidewall spaced from said inner sidewall, 
said outer sidewall forming with said inner sidewall a buoyan 
cy chamber circumscribing said top wall and protecting the 
inner sidewall and the top wall, and thereby the plenum 
chamber, from puncture in the event of collision, said top wall 
being formed with an opening, said air cushion power means 
including a lift fan supported on said top wall over said open 
ing and rotatable on a vertical axis, and a ?exible peripheral 
skirt attached to the lower end of said inner sidewall and cir 
cumscribing said plenum chamber. 

2. An air cushion vehicle according to claim 1, further 
characterized in that said hull includes a second section con 
stituting the upper hull section and being joined to said first 
mentioned section constituting the lower hull section, said 
upper hull section and said outer sidewall of the lower hull 
section each being formed with an outwardly extending 
peripheral ?ange, the two sections being joined together along 
said peripheral ?anges, and a sealing strip covering and sealing 
said joined peripheral ?anges and forming therewith an exter 
nal bumper around the periphery of the hull. 

3. An air cushion vehicle according to claim 2, wherein said 
upper hull section and said top wall of the lower hull section 
are each formed with a pair of said openings one on each side 
of the longitudinal axis of the hull, said power means including 
a pair of lift fans each disposed between one of said openings 
in each section and rotatable on a vertical axis. 
' 4. An air-cushion vehicle according to claim 2, wherein said 
upper hull section is formed with a cabin and a pair of fins 
each rising from one side thereof. 

5. An air-cushion vehicle according to claim 1, wherein said 
top wall is formed with a reinforcing axial beam and with a 
plurality of reinforcing transverse ribs. 

6. An air-cushion vehicle according to claim 1, further in 
cluding vehicle balancing weights comprising a weight un 
demeath said top wall and positionable transversely of the 
vehicle and another weight positionable along the longitudinal 
axis of the vehicle. 


