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THe present invention relates to an aircraft having a

discoid shape and capable of moving vertically and hori-
zontally, of hovering stationary in the air and having a
high degrée of inherent stability.

+-Before proceéding’ to ‘describe the characteristic fea-

tures -of this apparatus, it is' desirable to recall what is

meant by the physical phenomenon known as the “Coanda
effect” which is applied according to the invention: for the;
spec1ﬁed purposes and which is itself described, for ex-
ample; in U.S. Patent No. 2,052,869 issued September 1,

1936 to Henri Coanda.
-+The -Coanda.effect is produced when a gas, OF ‘more

generally a‘fluid under pressure, leaves a ehamber or con-

tainer;through a slot, the mouth of which has an extended

lip. -:The lip. continuously recedes or discontinuously re-

cessed, -as where the profile is formed by facets, from the
direction of emergence of said pressure fluid. The stream
of . gas ‘which passes through the slot has a tendency to
follow. the surface extends' the lip, carrying with it-a
supplementary mass of the ambient fluid.
it-is possible to carry away and direct a large volume of
ambient fluid by a small mass of fluid under pressure.
--If+is; an object of the invention to provide an aircraft
wherem the lift of the aircraft is the result of the reaction
of.a number of discharge nozzles discharging large masses

of :air.downwardly. This air is taken from. the. upper.

face of the aircraft.

1t isi another object -of the mventlon to prov1de an
alrcraft wherein -the stability thereof is obtained.by. dis-
posing:the aforementioned dlscharge nozzles so their axes
converge -in-a- point located in a suitable manner: above.
the ‘center of.gravity of the aircraft. :

-Jt-is also an-object of the invention to pr0v1de an air-
craft -wherein the displacements in a horizontal plane are
obtalned -

(1) by ‘changes in the orientation of the lifting noz-
zles and/or

{2) -by-the discharges from a series. of -other nozzles
located" at' the- periphery of the aircraft and- as-far-.as
possible:in: a- horizontal plane passmg very .close. to- the
center of “gravity, and"directed in such manner that -the
axes ‘of i thrust thereof pass if p0351b1e through ‘ﬂhe center
of gravity.

.:The invention has also for an object an alrcraft wherem '

the‘ ‘supply- of air for the operation of all.the discharge
nozzles-thereof is furnished by at least one power- unit
blowing relatively large masses of air the air having been
drawn-in from-the upper face of the discoid aircraft.:

Another object ‘of the invention is an. aircraft.coms-

pnsmg at least one power unit, preferably:of toric form,
embodying the physmal phenomenon known  as. the
“Coanda -effect,” and using a primary flow obtained . by
the expansion of a gas (e.g. air) under pressure -issuing

In this: way:
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energy. The blowing unit or units, have a circular shape
and may be disposed in various positions.

The source of energy may, if so required, or if the need
therefor becomes apparent, be used also to cool the pn-»
mary gas.

In order to direct the mixture at the outlet towards
the discharge nozzles, the blowing installations may of
course employ a number of means. (such as, for example,
fins) - which mlpa.rt a rotation to the gases so that they
can be collected in a sp1ra1 collector, followed or not by
a dlvergent

In order to ensure an easy handling of the aircraft,
use may be made of a bearing or direction in space in
order that, for example, the aircraft keeps on a pre-
determined course with Tespect to the north either usmg
magnetic means, such as a simple compass, or gyroscopic

. Ccompass actuated by the air sucked in by the power blow-

ing units, or even any other means; in these conditions
the cabin for.the pilot, crew and eventually passengers
is, preferably centrally disposed in the aircraft inside a
track..of rollers so that said cabin may take up, at the

.. will of the pilot, a position wherein he faces the dtrectlon
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through a circular slot -having a lip which recedes from °

the -direction of emergence. of the -gas through-the.slot.
The gas. is supplied by a thermal generator device. and
carries, along: with it a secondary mass of air due to. the
Coanda . effect. - The combined primary-and . secondary

65

masses,_are capable of driving with them a third mass, =

and.so on,. until a sufficient mass. of gas is obtained, at
the desired pressure, so 4s to enable the d1scharge nozzles
to work in the required manner, and. ‘all of this is accom:

70

pllshed with_or without a supplementat'y addition of

of travel of ‘the aircraft. .

_.The ‘aforesaid and other objects, features and advan-
tac*es of the invention will be more easily and fully under-
stood from the illustration of several embodiments of an
alrcraft according to the invention with its power nozzles,
it bemg understood that the invention is not restricted to
the details of the illustrated and described embodiments,
but that it is sisceptible of modifications and adoptattons
In the ‘attached drawings:

FIG 1 is a vertical sectional view of a ﬁrst embodlment
of an afrcraft accordmg to, the invention;

FIG. 2'is a plan view of the same embodiment, with
the upper part removed;

"FIG. 3 is a fragmentary sectional view of an ejector
blower .device . of the ajrcraft provided with a double
suct1on ’

FIG. 3a is a perspective view of the ejector blower
device .of FIG. 3 and illustrates a chamber around the
blower device.

" FIG. 4 is a vertical section illustrative of a modifica-
tlon of .the aircraft in FIG. 1;

FIG. 5 is ‘a'vertical sectional view of a second embodi-
ment of an aircraft accordmg to the invention;

FIG. 6 .is a plan.view of the embodiment of FIG 5,
with the_upper portion thereof removed;

FIG. 7 is a schematic view illustrative of an arrange-
ment. of an orientatable lifting nozzle in the aircraft of
FIGS. 5 and 6;.

‘FIG. 8 is a diagram illustrative of the lifting forces
applied. to an.aircraft according to the invention and

 the stablhty thereof;

.FIG:9isa dlagram illustrative.of the directional move-
ment apphed 0 an aircraft according to the invention.

"FIG. 10 is a plan view of a control dev1ce for dls-
charge - nozzles according to the invention; .

FIG; 11 is a fragmentary elevatlon view of the devxce

in FIG.. 10;

FIG. 12is a fragmentary view illustrated of a pos1tlon
assumed by .a discharge. nozzle by movement _imparted
thereto by the control device of FIG. 10.

.~ In a first form of embodiment shown in FIGS. 1 and 2
a dlSCOld aircraft 36 accordmg to the invention comprises
a heating device represented generally at 37 of the boiler
type known per se transforming a liquid into gas under
pressure,  This gas under pressure passes through plpes
38.toa senes of ejector blower devices 39 each having a
double suction of the - type shown in FIG. 3 and similar to
the. _blower d_mcn]ped in my copendmg application Ser;_al
No. 656,098 of even date and entitled “Thermo blower.”
Referring now to FIG. 3 the ejector blower devices
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each have two annular hollow bodies 9 and 9g of lenticu-
lar shape supplied with a gas under pressure, shown by
the arrows 10, which is fed through a system of lines
11 and 11a, which are themselves supplied with the gas
through the line 12.

Each one of the two annular hollow lenticular ‘bodies
have on their inner periphery (i.e. the part nearest ‘of the
axis of symmetry 16) a circular slot 3 and 13a. The
slots are formed in such a manner that the axes thereof
converge forming cones 14 and 15 and make angles alpha
and alpha 4 of about 45 to 70° and preferably about 60°.
The gas schematically indicated by the arrow 17 emerges
through each slot 13 follows the surface 18 ‘which is
formed by one of the extended lips of the mouth of the
slot 13. The outgoing stream 17 sucks-in from passage
19 a large quantity of air by the effect known as the
“Coanda effect” described in the above-mentioned U.S.
patent. The cross-section of passage 19 for the induced
air from the surrounding atmosphere 20 becomes progres-
sively smaller up to an area 21 at which there is formed a
kind of annular neck.

In order to ensure such a convergent form of this flow
of gas and ambient air, a member 22 is fixed to the ex-
terior of the line 12. This member is a body of revolu-~
tion around axis 16 having a substantially triangular
shape in a half section substantially diamond shaped.

In the convergent poriion 23, the ambient air becomes
very rapidly mixed with the gas issuing from circular slots
13 and 134 and this mixture reaches its highest speed in
the neck 21 through which it passes and then follows a
shape of the divergent portion 24, so that slows down in
speed and converts its kinetic energy into potential energy,
up to the discharge aréa 25. From that point onwards, the
mass -of the mixture will be led by appropriate means to
its point of use in lifting or propulsive discharge nozzles
used for the lift and propulsion of.the aircraft.

Referring now again to FIGS. 1 and 2, these blowers 39

are mounted vertically and an end and transmit the gas
and the induced air 40 to chambers 41 of helical shape,
which send the mixture of gas and air through ducts 42
into a collector chamber 43, which in turn directs the mix-~
ture through an annular orifice 44 into a distribution
chamber 45. This chamber 45 feeds a plurality of lifting
discharge mnozzles 46 and, depending on requirements
propulsion nozzles 47.
.~The directions. or axis. of thrust 48 of the lifting dis-
charge nozzles 46 .meet at a point 49 which is the meta-
centre of lift as will be explained in greater detail here-
inafter with reference to FIGS. 8 and 9. In this way, the
air drawn in at 50 keeps the upper surface 51 in a state
of a reduced pressure level while, having been: subjected
to a certain acceleration, it passes ouit through the lower
surface -46a so as to tend to lift the vehicle bécause of
the.pressure differential. o

In order to avoid the central blowers 39 interfering with
each. other, they are separated by vertical panels 52.

The heating device 37.is supplied from a reservoir 53
and the liquid, under.pressure to be evaporated, is stored
in a tank 54.

Alternatively as shown on FIG. 4 the heater 37 may be
replaced by ignition means, as spark plugs 37’, and boiler
37’ disposed in the chamber 43.. The liquid under pres-
sure.to be transformed to gas under pressure is then the
fuel itself which when gasified in boiler 37" by the heat
of combustion as explained below supplies as a primary
fluid the blowers 39, by ducts 38’, and draws-in the am-
bient air required for its combustion forming the second-
ard fluid, and the mixture of gaseous fuel and induced
air is ignited by plugs 37" as soon as its speed is reduced
in the chamber 43, thereby producing heat, part of which
is used,- as mentioned hereinabove to vaporize the fuel
in boiler- 37"'. 1If, in this case, the mass of air in in-
duced -motion were not sufficient for the combustion,
some of the blower units 39 would be supplied through
ducts 38’a by steam produced by some heaters or coils
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forming express type boilers 37« disposed also in cham-
ber 43 for instance, and the blowers, supplied with steam
delivering the mass of air which might be required.

The fuel may be e.g. gasoline, gas oil, jet fuel ete.

On the other hand, in the event steam wused a large
proportion of this will be condensed and can be collecte
on the walls of chamber 43. o o

FIGS. 5 and 6 show diagrammatically a further alter-
native form of construction of an aircraft, according with
the invention. The alternative embodiment differs from
the form previously described with reference to FIGS. 1
and 2 in that in order to provide life there are provided
several discharge nozzles which embody the Coanda effect,
so as to further increase the mass of air carried down-
wardly.

In effect, the air collected in the annular collector 43
feeds, in addition to the ordinary lifting discharge nozzles
46, -of the same type as in the first embodiment, a series
of discharge nozzles 57 embodying the Coanda effect
(and of the type described in U.S. Patent 2,770,501,
issued November 13, 1956 to Henri Coanda) the ori-
entatable feeding means of said nozzles 57 being shown
on FIG. 7. )

Reference is now made to FIG. 7 showing the arrange-
metit of an articulated discharge nozzle. Air under a
certain pressure leaves the circular chamber 26 and
passes through duct 30 and 28 on one hand and ducts 31
and 27 on the other hand into a collector 29. The mem-
bers 27 and 28 may turn inside the ducts or cylinders 30
and 31. From the collector 29, the air passes through
the hollow shafts 32 and 33 to supply a collector 34,
which allows the air to pass out into the discharge noz-

" zl¢ ‘57 ‘through ac ircular slot 34a situated in the jnner
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face of the collector 34.

Reéferring now again to FIGS. 5 and 6, the air arrives
from a piping system 58 at a relative pressure, and
through the orientatable device of FIG. 7 at the slots 59
from which it is discharged moves along the inner sur-
face 60 of the discharge nozzle. This suiface is ‘the
extension of one of the extended lips of the slot 59. Due
to the physical effect known as the Coanda effect, the
nozzle 57 carries away towards its outlet (which is sub-
stantially downwardly directed) a large mass of supple-
mentary air shown schematically by the arrow 61. - Since
its mounting is articulated by the device of FIG. 7, mem-
branes or diaphragms 62 and 63 can be mounted so as
to separate the upper face from the lower face, but these
eletnents 62 and 63 are not absolutely essential since the
separators 64 are sufficient.

For the remainder, the operation is the same as that
described with reference to FIGS. 1, 2 and 3, both as
concerns the other lifting discharge nozzles, if sich are
provided, and for the propulsion discharge nozzles 47 and
the same references are used on FIGS. 1-2 and FIGS:
5-6 for the corresponding elements.

The lifting, stability and advancing process of the air-
crafts of FIG. 1-2, 4 and 5-6 will be now explained
first with referénce to diagrammatic FIG. 8 and secondly,
to FIG. 9 wherein the aircraft is generally shown as 1
and two discharge nozzles 2 and 2a disposed on the lower
face of the aircraft through which is discharged (as shown
by arrows f, fa) a gas supplied from the interior of the
aircraft 1. The axes of thrust 3 and 3a of the gas dis:
charged at 2 and 24 and through the other nozzles (not
shown) converge to a point mec., which is the meta-
center of the reaction forces, and is located above the
center of gravity C.G. of the aircraft. If the sum L of
the vertical components of the thrust forces is greater
than-the weight W of the aircraft, the aircraft will rise.

Since any rolling movement of the aircraft must fake
place about the center of gravity, and since the apparatus
is syinmetrical around a vertical axis, it is the position
of thé metacenter which will be displaced by a rolling
movement. In consequence, if for any particular reason
a reaction or thrust force, for example at nozzle 2a, be-




2,088,808

5
‘comgs ‘gfedter than the reaction or thrust force at 2, the
metacenter will move towards 2 '(the. apparatis having
rotated about its center of gravity C.G.) and there will
be prodiiéed 3 ‘torgue betwsen the mew.:pdsition of the
metacenter .and the center of .gravity,, The torque has
the eﬁect of Testoring the stablhty of the alrcrafg.

such a way ‘that ‘the thrust axes 3 ‘and 3a converge ina

‘point '$. If the resultant S of ‘the thrist of ndzzlés 2 and
2a passes through the center of gravity C.G., the aircraft
will move in the direction of the resultant. TIf however
the component Pt is cancelled by the weight W, there
will be created a torque 7 with the center of gravity.
The component Tr (traction) will create a horizontal
movement and will produce with the resistance R, which
passes through the center of gravity or in its immediate
vicinity, a rotational torque 6 opposed to the torque 7, the
two torques being balanced. The movements of the dis-
charge nozzles 2 and 24 should be relatively small, and in
order to increase the lateral thrust, discharge nozzles such
as 5 should be provided and rendered operative. Nozzle §
is located in such manner that no torque with respect to
the aircraft is produced by its discharge (as shown by
arrow f').

In consequence, for lateral movements at low speed,
use can eventually be made of the lifting and stabilising
discharge nozzles 2 and 2q, but for movements-at high
speeds, discharge nozzles such as 5 must be used.

In any case, the stability of the aircraft remains un-
changed.

Further the aircraft comprises means for rotating and
displacing at will the pilot’s cabin (not shown) in the
interior of the body of the aircraft and means for con-
trolling from the interior of said cabin the closing and
opening of any selected discharge nozzle 47 or lifting
nozzle 46.

The control of the several nozzles may be . advanta-
geously performed by the device described and claimed
in my copending application Serial No. 655,972, filed of
even date and entitled “A Device for the Simultaneous
Control of Lifting and Directional Members” now issued
as Patent 2,939,654.

Referring to- FIGS. 10 to 12 inclusive, it is seen that a
contro} device for the nozzles 57 in accordance with the
invention is constituied and operates as follows:

A central plate or central control member 70 is capable
of taking up a number of positions under the action of
a control stick or lever 71, of which one position has
been shown in solid lines (position 70) and one in broken
lines (position 70) in FIG. 10. Crank-arms or connect-
ing rods 73 articulated to the central plate at 72 then
occupy the respective positions 73 and 73’ (see FIG. 10)
by. sliding inside slides or guides 75 which are disposed
radially of member 70 and can rotate about a vertical

axis 77. Universally tiltable support means 74 occupy -

the positions 74’ when the central contrel member is
shifted to 71" (FIG. 1).

In FIG. 12 there is shown the position of the supports
at 74’. The supports each comprise a ring 76 pivotally
mounted on a ring 78 by two oppositely disposed rotatable
spindles, not shown, which are at ninety degrees to ro-
tatable spindies 79 coupling the ring 74 to a sleeve 80,
A discharge nozzle 57 fixed to a swivel joint 83 is ar-
ranged to slide inside the sleeve 80. It will be under-
stood that a plurality, for example twelve, of jet tubes
or nozzles 57 forming power units of the jet type are
arranged angularly spaced radially of member 70 and
disposed spaced on the circumference of ‘a circle.

By virtue of this arrangement, when the support 74 is
moved to the position 74’, which is not necessarily in
the plane of symmetry, which is determined by the di-
rection of the shaft 77 and the crank-arm 73, the discharge
nozzles 57 can take up an inclined position in a ‘new
plane by sliding inside the sleeve 80, the displacement of
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the ‘control miember. 70. having: taken place due to_the

qHction of the lever T, which is 1tse1f fixed to:the an*craft

by a swivel joint.84.. This Jever is fixed to the member
71:by 4n drticulation 85 which is of the same kind as that
which. controls: the .dischiarge nozzles 57. -~ Finally, it
may 'be. noted. that the. member 71 slides. on balls 87
Testing on -a surface 89 fixed to the aircraft.
-Although thé invention. has been described w1th refer-
ence to certain spécific embodiment ‘thereof, it is 1o be

‘distinctly ainderstood that various. modifications _and

adaptions of the arrangements herein disclosed may be
made as may readily occur to persons skilled in the art
without constituting a departure from the spirit and
scope of the invention as defined in the objects and in
the appended claims.

What T claim is:

1. An aircraft comprising, a hollow discoid body of
lenticular section, having a plurality of inlet orifices
formed in the upper face of said body, means internally
of said body for generating fluid pressure, a plurality
of ejector blower devices each having at least one Coanda
siot for entrainment of a flow of ambient fluid by the
Coanda effect, said ambient fluid being drawn in through
said inlet orifices, means for applying said fluid under
pressure to the Coanda slot of each said blower device,
an annular collector chamber in said body, said chamber
receiving the fluid delivered by all said blower devices,
a first plurality of lift-devices constituted by jet discharge
nozzles disposed in the lower face of said body, the axes
of thrust of said nozzles converging in a point spaced
substantially above the center of gravity of said body,
a second plurality of propulsion devices constituted by
jet discharge nozzles disposed adjacent the periphery of
said body, said second nozzles having a total section less
than that of said first nozzles, and having their axes of
thrust converging in a point substantially at the center
of gravity of said body, and means for supplying the
fluid in said collector selectively to at least one selected
lift device and at least one propulsion device.

2. An aircraft comprising, 2 hollow discoid body of
lenticular section having a plurality of inlet orifices formed
in the upper face of said body, means internally of said
body for generating fluid pressure, a plurality of ejector
blower devices, each having at least one Coanda slot for
entrainment of a flow of ambient fluid by the Coanda

effect,  said ambient fluid being. drawn in through said

inlet orifices, means for applying said fluid under pressure
to the Coanda slot of each said blower device, an annular
collector chamber.in said body, said chamber receiving
the fluid delivered by all said blower devices; a first plu-
rality ‘of -lift-devices constituted by jet discharge nozzles
disposed: in the lower face of said body, the axes of
thrust of said nozzles converging in a point spaced sub-
stantially above the center of gravity of said body, means
for- orientating -the direction of thrust of each lift de-
vice, a second plurality of propulsion devices constituted
by jet-discharge nozzles and having their axes of thrust
converging in a point substantially at the center of gravity
of said body, and means for. controlling from the interior
of said body the closing and opening of at least one
selected lift-device and at least one propulsion device.

3. An aircraft as claimed in claim 1, in which at least
some of :said lift-devices are constifuted by .discharge
nozzles provided with Coanda ejector slots producing the
Coanda flow entrainment . effect. ’

4. An aircraft-as claimed in claim 1, in which the dis-
charge nozzles of .said lift-devices are universally articu-
lated with respect to said body.

5. -An aircraft as claimed in claim 1, in which said fluid
pressure generating means comprises a source of heat
acting on a liquid. :

6.  An aircraft as claimed-in claim 1, in which said fluid
pressure .generating means .comprises a source  of ‘heat
acting on a solid substance.

7. -An-aircraft as claimed in claim 1, in which said fluid



2,988,303

7

" under pressure is a vaporized fuel, and further compris-

ing means for igniting said fuel in the vicinity of the

_ delivery orifice of each said blower device.

8. An aircraft as claimed in claim 1, and further com-
prising directing fins provided at the outlet. of each
blower device in order to impress a rotating motion on
the discharge gases, and a spiral collector for said gases
having a dlvergent outlet, whereby the kinetic. energy of
said gases is transformed into potentlal energy..

8

- fluid pressure generating means comprises a COmMpressor
. of the. free-piston type.
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