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FLYING SAUCER

[0001] The present invention relates to a flying saucer com-
prising a system for controlling horizontal trim of said flying
saucer.

[0002] In particular, the present invention has been
designed to be applied on aircraft and dirigibles having a disc
shape (flying saucer), with a circular and/or polygonal plan
shape, used for any possible use, such as for example in the
telecommunications sector, geothermal data collection, as a
high-flying scientific laboratory, goods transport and/or per-
sonnel transport, etc.

[0003] A flying saucer, during flight, exhibits high instabil-
ity due to the ways in which aerodynamic actions act on the
shape thereof. These aerodynamic actions cause significant
disturbances, which can alter the horizontal flying trim of the
flying saucer. Air draughts even of modest entity striking a
side of the flying saucer tend to raise the flying saucer, causing
it to incline with even a risk of overturning.

[0004] This type of problem is well known and over time
various types of systems have been developed, designed to
stabilise flying saucers.

[0005] To obviate these problems recourse has been made
to various solutions, sometimes even applied simultaneously.
Primarily the craft has been made heavier under the aerody-
namic thrust centre of the aircraft, such as to make an intrinsic
improvement to the equilibrium of the system.

[0006] Further, electromechanical motors and/or command
systems have been adopted for re-establishing the equilib-
rium.

[0007] The first intervention, however, causes an aerody-
namic and operative limitation of the system, constituted by
the presence of considerably-large support structures of the
concentrated mass of the craft.

[0008] The second intervention, by the use of electrome-
chanically driven systems and/or motors, exhibit other limi-
tations, such as a delay in activation with respect to the intrin-
sic times of unbalancing events, which is a constant in all
electromechanically-activated systems. The use of motors
has often been shown to be insufficient and/or unsatisfactory
as regards the excessive weight, the power of the motors or the
mass of the batteries installed.

[0009] Also known is the possibility of controlling aircrafts
(independently of the nature thereof) by means of aerody-
namic appendages such as flaps, slats or tabs. In particular,
these appendages have historically been used to increase the
hovering capacity at low speed of airplanes, or to increase the
lift force for use at high altitudes.

[0010] Also known are actuated devices that can alter their
configuration according to speed and operating conditions.
[0011] Inany case, all these devices, which are solutions in
traditional aircrafts, exhibit inertia of intervention that is gen-
erally too high with respect to the speed of fluctuation, and for
this reason they are not able to re-establish the situation of
stability rapidly and effectively.

[0012] In this context, the technical task at the base of the
present invention is to provide a control system for control-
ling horizontal trim of a flying saucer which obviates the
drawbacks in the prior art as described above.

[0013] In particular, an object of the present invention is to
provide a control system for controlling horizontal trim able
to guarantee stability of the flying saucer.

[0014] A further object of the present invention is to pro-
vide a control system for controlling horizontal trim able to
instantly return the flying saucer to stability.
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[0015] The set technical task and the set objects are sub-
stantially attained by a flying saucer comprising a control
system for controlling horizontal trim of the flying saucer,
comprising the technical features set down in one or more of
the accompanying claims.

[0016] Further features and advantages of the present
invention will more clearly emerge from the indicative and
therefore not limiting description of the control system for
controlling horizontal trim of a flying saucer, as illustrated in
the accompanying drawings, in which:

[0017] FIG.1is aplan view of a flying saucer to which the
control system of the horizontal trim of the present invention
is associated;

[0018] FIG. 2 is a frontal view of the flying saucer illus-
trated in FIG. 1;
[0019] FIG. 3 illustrates a flying saucer comprising a first

embodiment of the control system of the horizontal trim
according to the present invention;

[0020] FIG. 4 is a frontal schematic view of the control
system according to the first embodiment illustrated in FIG.
3;

[0021] FIG. 5 shows a flying saucer comprising a second
embodiment of the control system according to the present
invention, in a first assembly and operating variant thereof;
[0022] FIG. 6 shows a flying saucer comprising the second
embodiment of the control system according to the present
invention, in a second assembly and operating variant thereof;
[0023] FIG. 7 is a frontal schematic view of the control
system of the second embodiment;

[0024] FIG. 8 shows a flying saucer comprising a third
embodiment of the control system according to the present
invention, in a first assembly and operating variant thereof;
[0025] FIG. 9 shows a flying saucer comprising a third
embodiment of the control system according to the present
invention, in a second assembly and operating variant thereof.
[0026] With particular reference to the accompanying fig-
ures, 1 generally denotes a flying saucer comprising a hori-
zontal trim control system 2 according to the present inven-
tion.

[0027] Inthe accompanying figures, in particular in FIGS.
1-3, 5 and 6, an example of a particular flying saucer is shown,
to which the control system of the invention can be effectively
associated.

[0028] The flying saucer may exhibit a continuous space 5,
which extends over the whole height of the flying saucer.
[0029] Alternatively, the space 5 can be segmented into a
series of channels that extend over the whole height of the
flying saucer.

[0030] In the remainder of this description the concept of
the space 5 constitutes equal and implicit reference to either a
continuous space or a segmented space.

[0031] The control system according to the present inven-
tion is suitable for being mounted on any flying saucer, with
or without a space 5.

[0032] The presence ofthe intermediate space between two
bodies of the hull reduces the thrust acting on the aircraft by
reducing the average dynamic pressure because of a lower
exposed surface.

[0033] The distribution of the unbalancing thrust can be
altered with a suitable partial opening and closing of the space
5.

[0034] It is well-known that any change in speed and/or
relative inclination between the flying saucer and the wind
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direction can cause displacement of the centre of aerody-
namic thrust, generating a destabilizing momentum.

[0035] The system 2 intervenes producing autonomously
and automatically the torque which tends to re-balance the
aircraft.

[0036] Inthis case the proposed system 2 intervenes, when
activated, by generating, together with the gravitational force,
an opposite momentum that tends to return the thrust centre to
the original position thereof and, therefore, to provide an
active contribution to the immediate restoration of the flight
trim.

[0037] The horizontal trim control system 2 of the flying
saucer comprises a plurality of movable and self-balancing
appendages 3, hereinafter referred-to for simplicity as
“vanes”, which are selectively movable in response to a varia-
tion in the horizontal trim of the aircraft.

[0038] In other words, when the aircraft is in cruise mode,
the vanes 3 can be in the closed condition.

[0039] When the aircraft is in cruise mode, the vanes 3 can
be all in the same position relative to the axis of the flying
saucer.

[0040] This is the rest configuration that is realized in the
configurations illustrated in FIGS. 3 and 5. FIG. 6, on the
contrary, illustrates a different configuration which shows the
vanes 3 in response to a destabilizing action.

[0041] The different configuration of FIG. 6 illustrates the
vanes 3 in the open position in which the space 5 is open
during cruise mode.

[0042] In particular, the movement of the vanes 3 occurs in
a passive manner without any intervention of an electronic
type or with feedback control. The movement of the vanes, in
fact, is determined only by the force of gravity, as an imme-
diate response to the alteration that caused the instability.
[0043] Especially in the vanes 3, a system can be provided
that is integrated with the system 2 and regulates and/or limits
the activation sensitivity of the vanes in order to reduce the
effect of possible false signals.

[0044] The vanes introduce a passive dynamic re-balancing
system in the flying saucer: any alteration of the horizontal
trim that is greater than a predetermined sensitivity, and due to
any cause, triggers the activation of the system 2, completely
passive, to oppose the action that generates the alteration of
the trim.

[0045] The vanes can be arranged along a circular path that
is concentric with the vertical axis of the flying saucer.
[0046] In other words, the vanes can be arranged along a
planimetric line L of the plan of the flying saucer, internally of
the base of the flying saucer or along the perimeter.

[0047] The vanes may or may not be used in order to
increase the effectiveness, to open and close a space and/or
multiple channels having the purpose of enabling outflow of
air.

[0048] FIGS. 1-6illustrate a first and a second embodiment
of'the control system 2, which will hereinafter be described in
functional detail.

[0049] In particular, these two embodiments, the second of
which is illustrated in two different constructional variants,
comprise movable vanes 3 that can be positioned on the
bottom base 4 of the flying saucer.

[0050] The bottom base 4 of the flying saucer 1, shown in
FIGS. 2, 3,5 and 6, is, in horizontal trim thereof, symmetrical
with respect to the vertical axis, since the space 5 is closed by
the movable vanes 3.
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[0051] Following a gust of wind, especially if having at
least a small vertical component, the flying saucer 1 becomes
unstable as a result of the displacement of its centre of aero-
dynamic thrust and tends to assume an inclined attitude,
which can even extend to the extreme case of overturning. In
the absence of any system for trim control, the aircraft would
tend to flip over as a result of any perturbation.

[0052] Inthe presence of the control system 2 according to
the present invention, this does not happen because, as soon as
the flying saucer tilts by an angle greater than the preset
sensitivity of the system, the vanes 3, under the effect of their
own inertia and/or the force of gravity, and depending on the
particular case and design modalities, move and thus produce
an alteration in the aerodynamic conformation of the flying
saucer so as to generate an action that is contrary to the
imbalance and thus automatically obtain corrections of trim
and restoration of the conditions of stability.

[0053] With particular reference to FIGS. 3 and 5, the
higher-located vanes 3 tend to open while those lower down
are blocked. The point of application of the centre of thrust
tends to return to its original position, generating a momen-
tum, together with the balancing gravitational force which
remains positioned in the centre of mass. If the mass of the
vanes is negligible compared to the total mass of the system,
the centre of mass remains virtually unaltered. This generates
a torque that tends to return the flight trim into the default
configuration, providing a first response to the destabilizing
actions and thus contributing to restoring the conditions of
stability. There are various mechanisms by which the genera-
tion of this torque can be attained.

[0054] A first mechanism, shownin FIGS. 3 and 4, provides
tilting vanes 3, that can be hinged about a hinge axis 3a to the
base 4 of the flying saucer.

[0055] The vanes 3 are constantly (unless there is a prede-
termined sensitivity of the system) in dynamic equilibrium
with the applied forces, and thus remain stationary in the
presence of destabilizing events.

[0056] Should there be a variation in the trim that reaches
beyond a given tolerance predetermined during the design
stage and depending on the. predetermined applications,
selective movements of some vanes 3 are generated with
respectto thehull, in a similar way to the arms of a scales. The
tilting vane 3 can thus rotate about a rotation axis, with respect
to a first position of stable static equilibrium, in which the
vane 3 is parallel to the base of the flying saucer and closes the
space 5, and a second perturbed position, in which it is
inclined with respect to the base 4 of the flying saucer with
which it forms an angle f3.

[0057] Inthe first position, which can be defined as the rest
position, the vane 3 is aligned with the bottom of the flying
saucer and, in the absence of significant variations in terms of
speed and wind direction, is maintained in a condition of
dynamic equilibrium with the flying saucer.

[0058] In the second position, however, a relative inclina-
tion is realised between the flying saucer 1 and the vane 3,
which causes the partial or total opening of some vanes,
proportional to the variation of intensity and dependent on the
wind direction. This system can be enhanced in its effective-
ness by the presence of a space and/or channels between the
part with openings on the lower and upper plane of the flying
saucer, such as to allow outflow of the air and consequently to
significantly reduce the variation in unbalancing dynamic
pressure.
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[0059] This opening will enable a part of the space and/or
channels to be opened, depending on the direction and inten-
sity of the unbalancing action.

[0060] Following a gust of wind, in fact, the flying saucer
tilts, causing the opening, even partial, and variable with the
position, of some of vanes in the half which is raised, thus also
facilitating the closure of the vanes in the lower part, which
remain closed. The new configuration (profile of the flying
saucer inclined by an angle o in FIG. 3) shows that the vanes
3 rotate about the axis 3a.

[0061] FIG. 4 shows a detail of FIG. 3, which illustrates a
tilting vane 3 as seen from a reference system located on the
flying saucer. FIG. 4 shows the sections on a circumferential
plane of a hinge body 6 and an end-stroke body 7 interacting
with the vane 3. The construction methods of the hinges and
the end-stroke depend in the specific case on the building
technologies adopted for the flying saucer. In particular, the
tilting vanes 3 are constrained to the hinge bodies 6 and are
limited in rotation by respective end-stroke bodies 7 which
act as stops for the corresponding vanes 3 in their rest posi-
tions, thus preventing each vane 3 from hurting, and/or
becoming obstructed by, the aircraft hull.

[0062] The vane 3 is a movable acrodynamic appendage
which comprises a plate-shaped element 8 that in stationary
or slightly disturbed flight conditions remains parallel to the
bottom of the flying saucer, resting on the end-stroke body 7,
and a tab 9 aimed at facilitating rotation of the system through
the generation of an aerodynamic torque.

[0063] The plate-shaped element 8, which materially
closes or opens the space 5, forms a constant angle 0, that can
be obtuse.

[0064] The plate-shaped element 8 interferes against the
end-stroke body 7 which acts as a stop when the vane 3 is in
the first rest position in which it closes the space 5, while the
tab 9 abuts against a further stop element 10 when the vane 3
is in the second maximum open position in response to per-
turbation.

[0065] In case of presence of a space or a channel system,
with the inclination of the flying saucer, when a predeter-
mined value of sensitivity has been exceeded (which can also
be negligible), due to its own inertia, to the friction in the
hinges and/or possible regulating mechanisms of the friction
in the hinges, the vane 3 tends to move from the initial equi-
librium position after a predetermined delay with respect to
rotation of the aircraft hull. In this way it spontaneously
detaches from the end-stroke body 7 and opens a flow access
to the flow of air between the aircraft and the vane 3 itself.
This air-flow tends to increase the opening of the vane. This is
true both in the presence or absence of spaces or channels. In
the presence of spaces or channels the fluid can find an escape
route upwards in the area raised by the wind towards the upper
part of the hull, which is subject to a lower overall pressure
(composition of the static and dynamic component). In this
way the presence of the wind, which strikes the inner surface
3b of the vane, contributes to increasing the passage up to
bringing the vane 3 into the completely-open second position.
The rotation movement is limited by the above-mentioned
stop element 10 and passively regulated by elementary or
elastic mechanical actions (springs or constrained masses)
during opening thereof up to a maximum opening in which
the tab 9 does not reach its rotational stopping point.

[0066] The horizontal component of the wind strikes the
inner surface 35 of the vane 3 (or of the plate 8) generating a
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downwards vertical component of the force, i.e. in the oppo-
site direction to the rising aircraft, and thus adds a further
rebalancing element.

[0067] Instead, the lower part of the space 5 remains closed
causing a dissymmetry with respect to the centre of pressure
that has thus been moved downwards.

[0068] In this way a momentum is formed, which counter-
acts the force that produced the inclination, and which rebal-
ances the system. This may also create sufficient time for
intervention of the engines, if any are present.

[0069] A second mechanism also exists, which instead nec-
essarily requires the presence of a space and/or channels, able
to generate an automatic and aerodynamic re-balancing of the
trim of a disc-shaped system. This mechanism includes slid-
ing vanes 3, as shown in FIGS. 5, 6, 8 and 9.

[0070] The vanes 3, slidable inside special guides, can be
applied to flying saucers provided with cylindrical spaces
(FIGS. 5 and 6) or not equipped with cylindrical spaces.
[0071] With reference to FIG. 5, in cruise mode the vanes 3
are parallel to the base 12 of the flying saucer and close the
space 5.

[0072] The vane 3 can slide parallel to the base 4 of the
flying saucer along a suitable guide 13, provided at longitu-
dinal ends thereof with two transversal stop elements 18
which limit the stroke of the vane 3.

[0073] Following perturbation, the aircraft tilts causing the
downward sliding of'the vanes 3 which are located higher up,
i.e. towards the vertical central axis of the aircraft; this causes
the opening of the space 5 in the higher part thereof, opening
a passage to the flow of air, while it remains blocked in the
lower part.

[0074] InFIG. 6, on the other hand, a variant of the mecha-
nism just described and shown in FIG. 5 is illustrated. In this
case, the sliding occurs in the opposite direction, i.e. the vanes
3 leave the space 5 open during the non-perturbed cruise
mode, while they close part of the space 5 following pertur-
bation.

[0075] Following the perturbation, in fact, the aircraft tilts
and causes the downward sliding of the lower vanes 3, i.e.
towards the outside of the aircraft; this causes the closure of
the space 5 in its lower part and opens a passage to the flow of
air, while it remains open in the upper part, thus creating the
same disuniformity in trim with respect to the centre of pres-
sure described with reference to what is illustrated in FIG. 5.
[0076] FIG. 7 illustrates, in a lateral view, a vane 3 in two
different positions. This sliding vane 3 is applicable, when
mounted in the best-suited manner, to both operative modes
as illustrated in FIGS. 5 and 6.

[0077] As shown in FIG. 7, in this case too the vane 3
comprises a plate 8 which opens and closes the space, and a
tab 9 which protrudes externally of the plate 8, defining there-
with an angle 9§, that can be obtuse. The horizontal component
of the wind strikes this flap 9, generating a downwards-di-
rected vertical component of the force, i.e. in the opposite
direction to the rise of the flying saucer, thereby adding a
further rebalancing element.

[0078] The control system, denoted by reference numeral
2, constitutes a further possible configuration of the system. It
is applicable only to flying saucers which do not have the
vertical cylindrical space and/or the system of channels 5. The
control system 2 shown in FIGS. 8 and 9 can be applied in two
possible alternatives.

[0079] A recess 14 can be obtained along the side of the
flying saucer, within which the various vanes 3 slide.
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[0080] FIG. 8 illustrates a first operating mode with the
vanes 3 contained inside the recess 14 in the cruise mode
during horizontal flight; following a perturbing event, which
causes a variation in the trim of the flying saucer, the vanes 3
located lower down slide towards the outside by effect of
gravity, and exit from the recess 14.

[0081] A re-balancing torque is obtained with this mode
too, due to the displacement of centre of pressure.

[0082] FIG.9 shows the alternative solution in which both
the vanes 3, in cruise mode, already face outwards while,
when the aircraft is tilted, the upper vanes 3 fall by gravity
while the lower vanes remain in an unaltered position.
[0083] The external vane 3 could also be rotated such as to
increase the aecrodynamic effect thereof, by simple creation of
a hinged joint.

[0084] The control system 2 of the horizontal trim that
includes the use of sliding vanes 3, shown in FIGS. 5, 6, 8 and
9, can comprise mechanisms for resetting the rest configura-
tion of the vane 3.

[0085] While in the case of'the tilting vane 3 the reposition-
ing thereof takes place following gravitational equilibrium of
the vane 3, in the case of sliding vanes 3 the aid of mecha-
nisms facilitating the repositioning may be necessary.
[0086] These mechanisms can be different and variable
depending on the configurations. In any event, they all fall
back on the principle of the creation of a force or a momentum
that facilitates the return. Inertial systems can be provided
which are operated by simple gravity, due to simple imbal-
ance of the masses, or elastic systems actuated by elastic
elements such as linear or angular springs (depending on the
conformation), or systems operated by servo-controls or
actuators. The choice of this typology is dependent solely on
the dimensions (and therefore the entity of the forces in play)
and has no correlation with the proposed stabilisation system,
which is by its very nature perfectly scalable with the dimen-
sions of the aircraft, being applicable to any dimensional
scale, and any flying saucer.

[0087] The invention therefore attains the proposed objects
since the horizontal trim control system having the described
features facilitates restoration of the flight conditions and
prevents setting off dangerous events that can also produce
the tilting and the loss of control of the aircraft.

[0088] The control system of the, present invention
includes aerodynamic devices which, once enabled, adjust
the aerodynamic shape of an aircraft, automatically and with-
out any human intervention, so as to apply an instant reaction
that is proportional to any aerodynamic disequilibrium
involving changes in flight trim, including those likely to
create a risk of flipping.
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[0089] The system is designed to be in continuous service
during cruise mode, but in case of a change in altitude requir-
ing a tilt it can be disabled.

[0090] In all conditions and situations, the described sys-
tem, when enabled, operates autonomously and automati-
cally, producing the torque which tends to rebalance the air-
craft.

[0091] Because of the action of such devices, the acrody-
namic conformation of the flying saucer changes, creating a
torque which tends to restore the initial condition of the
horizontal trim. When the unbalancing effect ceases, the sys-
tem completely passively returns to the initial position
thereof.

1. A flying saucer comprising a control system for control-
ling horizontal trim of said flying saucer, the control system
comprising a plurality of horizontal vanes, automatically and
passively selectively movable between a first rest configura-
tion and a perturbed configuration, in response to an undes-
ired variation in flight trim of the flying saucer, said vanes
being located along a planimetric line concentric to a plan
shape of the flying saucer.

2. A flying saucer according to claim 1, wherein said vanes
are arranged along an external perimeter of the flying saucer.

3. A flying saucer according to claim 1, wherein said vanes
are positionable on a bottom wall of said flying saucer.

4. A flying saucer according to claim 3, wherein said vanes
are slidably movable along a guide of said bottom wall for
opening and closing a space.

5. A flying saucer according to claim 3, wherein said vanes
behave as levers hinged to the bottom wall along an axis and
are movable about said axis.

6. A flying saucer according to claim 1, wherein each vane
comprises a sheet-shaped element and a tab, said tab being
inclined with respect to the sheet-shaped element and facing
externally of said flying saucer.

7. A flying saucer according to claim 1, wherein each vane
is configured to open or close a space, by sliding or by rotary
motion.

8. A flying saucer according to claim 2, wherein said vanes
are housable in a recess arranged along the external perimeter
of' said flying saucer.

9. A flying saucer according to claim 8, wherein said vanes
are slidably movable between a retracted position internally
of said recess and a projecting position externally of said
recess.

10. A flying saucer according to claim 1, and further com-
prising a return mechanism for bringing the vanes into a
respective initial position thereof.
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