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The aircraft comprises a relatively bulky body (1) containing lighter gas than the air, and carrying surfaces (3, 5) set to cause, in the

forward movement, the lift needed to raise the aircraft.
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DESCRIPTION
“ATIRCRAFT EQUIPPED WITH A BULKY BODY CAUSING AN AEROSTATIC
THRUST, AND CARRYING WINGS.”
Technical Field
The present invention relates to the technical sector of the
aeronautics and particularly of the construction of aircraft
that move thanks to an aerostatic thrust caused by the volume
of their own body.
Background Art
At present different types of aircraft are known, practically

used for transport of people and goods. Excluding rocket

vehicles - mostly used for space travel - and balloons, known
aircraft are essentially classified like that: proper
aeroplanes, helicopters, airships. Each type of aircraft

presents 1its known advantages and disadvantages compared with
the other. Particularly, aeroplanes lead in air speed, but need
very long runways; helicopters permits vertical takeoff and
landing, but involve high fuel consumption and limited
capacity; airships permits vertical takeoff and landing and
require installed horsepower and low consumption, but are very
bulky and small manoeuvrable.

This invention principally aims at realising an aircraft
capable of taking off and landing in limited spaces, involving
fewer fuel consumption than a normal plane or helicopter,
considerable minor volume or, in case of same volume, Jgreater
load-carrying capacity and better manoeuvrability than a normal

airship.

PCT/IT99/00409
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Disclosure of invention

According to the invention, the aircraft comprises a relatively
bulky body, contaiﬁing lighter gas than the air and having such
a volume as to cause an aerostatic thrust upwards, equal to a
fraction of the total weight of the aircraft, the useful load
and the stowed fuel, in order to activate the motorpropulsion
system.

The aircraft is equipped with carrying surfaces set to cause,
in the forward movement, the lift needed to float in the air,
exceeding the complementary fraction of said total weight.
Actually, these carrying surfaces are wings of any known
suitable kind, either single or multiple overlapped. For
example, the value of the aerostatic thrust may be equal to
about half of the total weight, which involves half a volume
compared with the one of a normal airship.

These carrying surfaces preferably comprise at least a couple
of wings, placed at the opposite sides of said bulky body, and
give the aircraft the ability to glide even in case of engine
failure.

The motorpropulsion system may comprise a single central
motorpropellant of any known suitable kind, with side
transmission of motion to a couple of propellers (7), each of
which is applied to a wing (3, 5; 103, 105) at the opposite
sides of said bulky body.

The motorpropulsion system may comprise a couple of
motorpropellants of any known suitable kind, even electric,

possibly activated by solar panels placed over the surface of

PCT/IT99/00409
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the bulky body. Each motorpropellant is attached to a wing at
the oppositg sides of said bulky body, and can be possibly
turned round a latéral axis of the aircraft in order to change
the thrust direction from horizontal to vertical upwards,
during the flight. In such a way, these motorpropellants allow
the aircraft to take off vertically and stop in the air,
overall producing, however, a thrust just equal to said
fraction of the total weight of the aircraft itself.

In a preferable practical form of the invention, the
notorpropellants and generally the centre of gravity of the
aircraft are moved forwards, in flight direction, compared with
the centre of the aerostatic thrust, so that the vehicle on the
ground takes a trim inclined forwards and downwards. In the
back of the bulky body mobile surfaces are attached, 1in order
to give to the longitudinal axis of the aircraft a more
aerodynamic trim, parallel with the forward direction, when
flying.

In order to facilitate the manoeuvres when the aircraft is
standing on the  ground, it may comprise a lateral
motorpropellant, generally placed in the back.

In another practical form of the invention, the motorpropulsion
system consists of a thrusting motorpropellant placed in the
back, regarding flight direction, behind said bulky body and
near directional surfaces set to vary the flight trim. In this
form, the aircraft cannot take off and land from a steady
position, but needs a low thrust power of the engine and a

relatively short runway.
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Said bulky body preferably has a relatively rigid structure
equipped with ribs and formers where spars of wings, cockpit,
undercarriage andA possibly said rear motorpropellant, are
fixed.

With reference to Figs. 1, 2 and 3, the aircraft comprises a
relatively bulky and long-shaped body 1, containing lighter gas
than the air, and a couple of overlapped wings 3, 5 extended
from both sides of the body 1, attached to the front part of
the same body and connected one another at their ends by means
of rafters 4. Two turboprop motorpropellants 7, are attached to
the upper wing 3, symmetrically at the opposite sides of the
pody 1. These motorpropellants may be rotated during flight,
from the trim depicted with continuos mark in Fig. 1 - where
their thrust is almost parallel to the longitudinal axis of the
body 1 - to the trim depicted with sketched mark - where such
thrust is dirécted mostly upwards. Below the body 1 a cabin 9
is attached, to contain the useful load and the crew, equipped
with a nose-wheel undercarriage 9B and a couple of rear-wheels
9C. Finally, an elevator 13, a tailplane 11, a rudder 15 and a
little motorpropellant 17 with lateral axis propeller regarding
the body 1, are attached to the back of the same body, for
rotation and side approach manoeuvres.

The body 1 has such a volume as to cause an aerostatic thrust
upwards, equal to a fraction, for example 50%, of the total
weight of the aircraft, the useful load and the stowed fuel, in
order to activate the motorpropellants 7, 17 and meet other

power needs when flying. The distribution of weights and
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volumes 1s established so that the resulting aerostatic thrust
is slightly.backward compared with the aircraft’s centre of
gravity; in this‘ way, standing on the ground, it takes a
slightly tail-raised trim, as shown in Fig. 1, just with the
5 nose-wheel 9B resting on the ground. Obviously, like in case of
airships, the vehicle would be moored by its bow to the ground
by means of a mooring post, in order to take a trim lined with
the wind direction.
For the takeoff, motorpropellants 7 are rotated in the trim
10 depicted with sketched mark. They are balanced so as to cause
an overall thrust upwards, greater than'the difference between
the total weight of the aircraft and the total aerostatic
thrust, in order to allow the vehicle to take off.
Successively, motorpropellants are gradually rotated forwards
15 in the trim depicted with continuous mark, in order to
gradually change the vertical thrust in forward thrust; then,
as the forward speed rises, the lift of the wings 3, 5 becomes
sufficient to support the aircraft. In fact, the tailplane 11
is a surface set to line up the longitudinal axis of the
20 vehicle with the forward direction, lowering its Dback and
raising its front.
In a second practical form of the invention, with reference to
Figs. 4 and 5, the vehicle seems similar to the one above
described, with a bulky body 101 containing lighter gas than
25 the air, a couple of wings 103, 105 and a cabin 109, but with a
single motorpropellant 107 attached to the back of the body 101

in a fixed position. The vehicle has also a single elevator 111
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and a rudder 115 placed near the motorpropellant 107. In this
case, volumgs and weights are distributed in such a way that
the aerostatic thrﬁst and the centre of gravity of the aircraft
fall into the resting triangle of the undercarriage 109B, 109C,
5 so that the aircraft on the ground takes a trim with the
longitudinal axis almost horizontal, as shown in Fig. 4. 1In
this practical form, the aircraft according to the invention
take off and work as a normal aeroplane.
As a substantial part of the aircraft weight is counterbalanced
10 by the aerostatic thrust, in case of same useful load, the
wings 3, 5; 103, 105 result much less extended compared with a
normal plane, and it need a low power system of
motorpropulsion, with low consumption.
Like for some airships, said lighter gas than the air may be
15 contained in a tight casing placed over the surface of the
bulky body defined by ribs and formers as follows, i.e. in one
or more balloons (not shown in the drawing) placed in the
bodies 1 and 101. These bodies may be obtained covering, with a
fabric or plastic laminar layer 120, a relatively rigid
20 structure equipped with ribs such as 119A, 119B (Figs. 6 to 13)
and formers such as 1213, 121B. Ribs and formers are obtained
by currents, also reticular, in light alloy plate, with V
lateral section, possibly asymmetrical. In the point where they
cross, they are fixed each other with gussets 123. The couple
25 of wings 3, 5; 103, 105, connected one another by means of end
rafters 4; 104, are attached to the rigid structure of the body

1; 101, by fastening their spars, such as 103a, 103B, 103C, to
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ribs such as 119B, by means of screws, nailé, or other suitable

systems (Fig§. 6, 8, 9 and 13).

Brief description Sf drawings.

This invention can be better understood by reading the

description and looking at the enclosed drawings that are not

to be considered restrictive examples of the invention.

- Figs. 1 and 2 show respectively side-~front and top-side-
front perspective views of a vehicle, according to a first
practical form of the invention;

- Fig. 3 shows a front view of the vehicle of Figs. 1 and 2;

- Figs. 4 and 5 show respectively a side view and a front view
of a second practical form of the invention;

- Figs. 6, 7, 8 and 9 show partial views of the aircraft of
Fig. 4 divided into sections, respectively VI-VI, VII-VII of
Fig. 8 and VIII-VIII, IX-IX of Fig. 6;

-~ Figs. 10 and 11 show an enlarged detail of the aircraft of
Figs. 4 and 9, respectively X and XI of Fig. 6;

- Fig. 12 shows a view according to XII-XII of the detail of
Fig. 11;

- Fig. 13 shows the enlarged detail XIII of Fig. 9.

Obviously, the drawings represent just practical examples of

the invention, as shapes and elements may vary, but still

remain within the range of the idea proposed as a solution.

Reference numbers cited in the enclosed claims aims at

facilitating their reading with reference to the description,

and don’t limit the range of the protection represented by

these claims.

PCT/1T99/00409
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CLAIMS

1) Heavier aircraft than the volume of air moved, equipped with
a motorpropulsion system, characterized by the fact that it
comprises:

5 - a relatively bulky body (1; 101), containing lighter gas
than the air and having such a volume as to cause an
aerostatic thrust upwards, equal to a fraction of the
total weight of the aircraft, the useful load and the
stowed fuel, in order to activate the motorpropulsion

10 system;

- carrying surfaces, of any kind or shape (3, 5; 103, 105),
set to cause, in the forward movement, the lift needed to
float in the air, exceeding the complementary fraction of
said total weight.

15 2) Aircraft according to claim 1, characterized by the fact
that the value of the aerostatic thrust is equal to about
half of the total weight.

3) Aircraft according to claim 1 or 2, characterized by the
fact that said carrying surfaces comprise at least a couple

20 of wings, of any kind or shape (3, 5; 103, 105), placed at
the opposite sides of said bulky body.

4) Aircraft according to anyone of the above claims,
characterized by the fact that said motorpropulsion system
comprises a single central motorpropellant with side

25 transmission of motion to a couple of propellers, each of
which is applied to a wing (3, 5; 103, 105) at the opposite

sides of said bulky body.
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5) Aircraft according to anyone of the above claims,
characterised by the fact that said motorpropulsion system
comprises a couple of motorpropellants (7), each of which is
applied to a wing (3, 5; 103, 105) at the opposite sides of

5 said bulky body.

6) Aircraft according to claim 5, characterized by the fact
that said motorpropellants (7) can be turned in order to
change the thrust direction from horizontal to vertical
upwards, during the flight. In such a way, these

10 motorpropellants allow the aircraft to take off vertically
and stop in the air.

7) Aircraft according to claims 4, 5 or 6, characterized by the
fact that the wings, the motorpropellants (7) and generally
the centre of gravity of the aircraft are moved forwards, in

15 flight direction, compared with the centre of the aerostatic
thrust, and that in the back of said bulky body (1), planes
(11) equipped with mobile surfaces, are attached, in order
to give the aircraft an horizontal trim, when flying.

8) Aircraft according to claims 4 to 7, characterized by the

20 fact that it comprises a lateral motorpropellant (17) fox
rotation and/or side approach manoeuvres.

9) Aircraft according to claims 1 to 3, characterized by the
fact that the motorpropulsion system comprises a
motorpropellant (107) placed Dbehind said bulky body,

25 regarding flight direction, and near directional surfaces
(111, 115) set to vary the flight trim.

10) Aircraft according to anyone of the above claims,
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characterized by the fact that said bulky body (1; 101) has

a relativgly rigid structure equipped with ribs (1197, 119B,

..) and formersA (121A, 121B, ..) where spars (103A, 103B,

103C) of at least one couple of wings, cockpit (9; 109),

5 undercarriage (9B, 9C; 109B, 109C) and possibly said rear
motorpropellant (107), are fixed.

11) Heavier aircraft than the volume of air moved, equipped

with a motorpropulsion system, characterised by all the

features claimed as described and shown as example on the

10 enclosed drawings.
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