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FIXED-WING AIRCRAFT

CROSS-REFERENCE TO RELATED APPLICATIONS

This patent application claims priority from Italian
patent application no. 102020000004447 filed on 3/03/2020,
the entire disclosure of which is incorporated herein by
reference.

TECHNICAL FIELD
The present invention relates to a fixed-wing aircraft.

BACKGROUND OF THE INVENTION

As 1s known, fixed-wing aircraft are provided with
aerodynamic control surfaces arranged on the wings and on
the stabilizers composed of movable surfaces (ailerons,
flaps, spoilers, longitudinal elevators or elevators or
horizontal rudders, rudders or lateral rudders, etc.) which
allow generating aerodynamic forces intended to control the
alrcraft.

The operation principle on which the use of the movable
surfaces 1s based 1is the wvariation of the aerodynamic
characteristics (l1lift coefficients, drag, etc.) of the
entire aerodynamic surface on which such movable parts
intended for control are housed, through the variation of

the geometry of the profiles (basically, a change of the
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camber) which allows controlling the aerodynamic forces as
a function of the speeds of the aircraft.
In particular, the aerodynamic forces Fa are expressed

by the equation:

F,=0Cy Sref ) Qdyn

where F. 1s the aerodynamic force, Ci is the aerodynamic
coefficient, Szer 1s the movable surface of reference and Qum
is the dynamic pressure.

Based on such equation, the aerodynamic force Fa: 1is
function of the dynamic pressure Qgwm in which the movable
surface operates, i.e. 1s function of the airspeed with
respect to the aircraft and of the air density.

For such reason, when the speed is low, the dynamic
pressure Qgm considerably decreases and the aerodynamic
force Fi:can be insufficient for allowing the control of the
alrcraft.

For each aircraft, a minimum control speed Vuc is defined
which represents the minimum forward speed threshold of the
aircraft below which the actuating of the movable surfaces
does not generate the sufficient magnitude of force necessary
for controlling the aircraft.

In particular, the vertical stabilizer comprises a fixed

drift and a rudder which can be deflected with respect to
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the drift, acting as movable surface used for generating the
aerodynamic control forces. As 1is known, in fact, the drift
is the front fixed part of the vertical stabilizer. Its main
function is to assure the directional stability, while the
rudder is necessary for allowing the directional control.

The vertical stabilizer is sized (as extent of usable
surface) so that its movable part (i.e. the rudder) allows
generating a control force also for limited speeds of the
aircraft (for example during the landing and take-off steps
of the aircraft); therefore at higher speeds and up to the
maximum operating speed, the rudder must be, in the almost
totality of the aircraft, limited in its maximum deflection
so as not to generate excessive control forces with respect
to what actually necessary for the directional
controllability of the aircraft (and consequently, so as not
to exceed the limits of the structural sizing of the entire
vertical stabilizer and of the zone of the fuselage where
the same is housed).

The object of the present invention is to provide a
fixed-wing aircraft provided with a vertical stabilizer
which allows generating an aerodynamic force for the lateral
control also at low (or at most null) longitudinal forward
speed.

SUMMARY OF THE INVENTION

The aforementioned object i1s achieved Ly the present
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invention as the latter relates to a fixed-wing aircraft of
the type described in claim 1

BRIEF DESCRIPTION OF THE DRAWINGS

To better understand the present

invention, a preferred
embodiment is described in the following, by way of non-
limiting example, with reference to the accompanying
drawings, wherein:

Figure 1 1illustrates the

perspective

view of the
vertical stabilizer of an aircraft manufactured according to
10

the present invention;

Figure 2 1llustrates

a side view of the vertical
stabilizer of Figure 1
Figu 3 dillustrates a secticon of tThe vertical
stabilizer of Figure 2 manufactured according to the plane
15  A-A:; and
Figure 4 iliustrates a variant of the secticn of the
vaertical stabilizer of Figure 3.
DETATLED DESCRIPTION OF THE INVENTION
In Figures 1 and 2, reference numeral 1 indicates a
20 fixed-wing aircraft provided with a fuselage 3 which extends
along a longitudinal axzis L, a palr of wings (not
illustrated), a propulsion system {(not illustrated and of a
known tvpe, for example screw propellers driven by internal
combusticn or turbine engines or a turbojet
25 a vertical stabili

aglilzer

5 composed of a traditional part
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(drift) 6 fixed with respect to the fuselage 3.

In the illustrated example, on the upper edge of the
drift 6, i.e. of the fixed part of the vertical stabilizer,
also the horizontal stabilizer 7 is installed, in turn
composed of (fixed) longitudinal stabilizers and movable

parts (elevators or longitudinal rudders).

extends along an axis T Lransverse o the longitudinal axis
L of the aircraft and cpens onto oppoesite faces 6a, 6k of
the drift 6. In the iliustrated example, the tThrough seat 8

is of cvlindrical shape.

Rccording to the present invention, the seat 8 houses

at least one thrust generator adapted to produce in a

controliable manner an alir flow F along the axis T from a
firast side of the drift 6 or from a second side of the drift
& cpposite the first one, producing aerodynamic forces which
act on the opposite faces 6a, 6b of the drift 6 and are used

for the directional contrcel of the aircraft 1. The

asrodynamic forces produced are substantially perpendicular

N

to the surface of the vertical stabilizer (drift o).

sre present housed in respective seats
8. Obviously, the number and hthe arrangement of the seats

8/0f the thrust generators 12 can be different from what
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In the illustrated example, each thrust genevator 12

T

comprises at least one fan provided with rotating blades 15
rotating around the axis T under the thrust of a motor 16

(Figure 3} and configured to produce the alr flow ¥ from

[l R -1 - NI SR JU . " R~ EA - - -
Tyvplcally, the motor 16 1is a nmotor of
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which can be supplied by different sources, nong which:
)

aircrafit;
A

obtained, for examp

any type of accumulator 1nstalled on board the

10

v
-
_—

electric power present on bhoard the aircraft

from the turbine engine of the engines

}..4
0]
-

of the alrcraft or

-

inztalle on  the

15 <) the sources a) and b)) used simultaneocusly.

J

The electric motor 1% can be installed in proximity to

|-

the hub 20 {(Figure 3) of the blades (and supported, together
with the hub of the fan, to the cylindrical tube by means of
suilitable structural radial elements not illustrated) or can
20 be installed at a distance from the hub and connected to the
hub by means of a transmission i7 {(Figure 4)

ANrraras o
l”X\, MONS G_nk_;

a first embodi

ot
O
3

fan 12 ccmprises

-
]
{

[

a hub 20 movabl under the thrust of the motor 16 and a
pluraiity of blades 21 (aft least two, obvicusliy The number

25 can be different) which extend radially from the hulb 20 and



10

15

20

25

WO 2021/176271 PCT/1IB2020/062583

are fixed with respect to the hub 20. The motor 16 is adapted

create the aerodynamic forces which act on the opposite sides

According to a further embodiment, the fan 12 comprises

ws

a hub 20 movable under the hrust of the motor 1¢ and a

plurality of blades 21 which extend radially from the hub 20

and are angularly movable with respsect to the hub 20 around

respective blade axes which extend radially from the hub 20,

A further device is provided {of a known type and not

aerodynamic forces which act on the opposite sides of the
drift . In such case, the motor 16 must cause the rotation
of the hub in a single angular direction.

The thrust generator 12 can entirely replace the rudder

[

or (Figure 1) a rudder Zb angularly movable with respect to

(D
e
Q
=
@
=
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o
=
U

the drift ¢ can be provided and having small
than a rudder belonging e a drift having eguivalent
dimensions and without thrust generators 12,

The activation/deactivaticn of the thrust generatoris)
12 is carried out in the cockpit and the transmission of the

command can cccur both via material lines (electrical cables

or of cther type) and wirelessly (cutput of electromagnetic
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signals of Wi-Fi type).

generator 12

o~ - RN . - 3 L. A 7 - N
ail conditicons and 1n particular

of low or null forward speed of the

According to a further embodiment,

Figure 4,

e ~1 ~1 Ny
o) forces

PCT/1IB2020/062583

SONTYXro L LI S in

alzo in conditions

aircraftt.

with reference to

the thrust generator 12 can be manufactured with

a higher level of complexity so as to increase the magnitude

of the thrust produced and can comprise:

a first fan 28 provided with first

rotating arcund the ftransverse axis T
the motor le according to a first

opposite the first.

under

rotation directicon;

rotating blades 29

h

the thrust o

(\'\
anag

The first blades 28 and the second klades 30 have cpposite
blade inclinations so thal the first blades and the second blades
rotating counter tc each other produce an air fiow from a first
side or from a second side of the drift ¢ based on the rotation

direction of the 16, The motor 16 is

25 and 30 the transmission

40 which carries at one of its

is coupled

axis and respective

1 gk v o
L WNRLCH

o bhevel gears 42 and 43 facing

omprises a
gear 41 which

other, having

ely fixed to the hub
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CLAIMS

b

.— Fixed-wing alrcraft (1) providec

{3) which extends along a longitudi

wings, a propulsion system and a

9]
D
-
a3}
o
D

provided with a drift {(6) fixed with respect to the fus

0

characterized in that said drift {6) has a through seat
{8} which extends along an axis (T} ftransverse f¢ the
longitudinal axis (L) and opens onto opposite faces {6a, db)

of the drift (8);

said seat (8) houses albt least one thrusht generator (12)
adapted to produce in a controlliabkle manner an alry flow ()
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first cne,
cpposite faces (6a,0b) of the drift {¢) and are used for the

directional control of said aircraifit (1).

T oy 3 ey PN I S ~T st NP
2.~ The alrcraft according to claim 1, wherein said

RS

thrust generator {12} provided with

)
o]
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P.J
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D
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]

(T) under the thrust of mctor means (16} and configured o
produce sald air fiow (F) from opposite sides {(6a,¢k) of
said drift (&},

3.~ The aircraft acccording to claim Z, wherein said fan
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{12) comprises a hub (20) movable under the thrust of saild
motors {16} and a plurality of blades (21) which extend
radially from saild hub (20) and are fixed with respect to
sald hub (20); said motor means (16) being adapted to cause
the rotation of said hub (20) according to first and seccond

angular directicons opposite to each other to create the

,.4
=
,

4.~ The aircraft according Lo c¢laim 2, wherein said fan
{12} comprises a hub (20) movable under the thrust of said

motors (16} and a plurality of klades (21) which extend
radially from saild hub {20} and are angulariy movable with
respect to said hub {20) around respective blade axes which
extend radially from the hub (20); means furthermore bheing
provided adapted to meodify the angular position of each blade

{21y with respect to said blade axis to create the

g ~ - = - Ak e o~ R o s o 4 N oy T o
forces that act on opposite sides of said drift

5.~ The aircraft according to one of the claims from 2

J
I

to 4, wherein a rudder (Z is provided anguliarly movable

{6) and having smaller dimensions

a rudder pelonging to a drift having equivalent
dimensions without thrust generators (12).

6.~ The aircraft acceording to claim 1, wherein sald

'5

®
O]

S

[

compr

3 11 vy - E vy
thrust generatcor (12

F
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a first fan (28) provided with first rotating blades
FO 0N p L, . | oo o A3 [P o . [T . 3 3
{28} rotating around sald transverse axis (T} under the

ﬁ
G
cr
Y
ot
-t
z
NS
-3
>

thrust of motor means according toe a first ¢

5 a second fan (30) facing the first fan (28), provided

R S T 3 - - Bel I o e A o oy T ey - oy 3 ] B e T T Y
rotating blades (31} rotating arcund said transverse

axlis (T) under the thrust of mcector means according to a

Cion cpposite the

ite

n
b

said first blades and sald second blades having opgpo

~ - PR
Secona

10 Llade inclinations so that the first blades and the

blades rotating counter to each other produce an
a side or a second side of said drift (6).

15
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