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This invention relates to aircraft of the so-called verti-
cal take-off and landing type comprising a fuselage or
body, winged or otherwise and suitably designed for ef-
ficient normal more or less level flight under suitable pro-
pulsion and comprising a means for the generally down-
ward direction of air from its underside for causing and
controlling its ascent from and descent to the ground.

According to one feature of this invention, the aircraft
body may consist of, comprise or include one or more
structures of domed, generally flat-bottomed external con-
figuration, having in the central upper region and on the
axis of symmetry of said configuration a radial-flow air
fan, the intake to which is axially through an opening
above it coaxial with said configuration and the airflow
from which takes place centrifugally into an annular
duct which is centered on said axis and curves generally
outwards and downwards to terminate as an annular dis-
charge opening at or not greatly removed from the bot-
tom of the structure.

More particularly the anpular duct conforms as to its
outer-upper and inner-lower surfaces to a figure of revo-
lution generated round the aforesaid axis by a pair of
smoothly curved lines which converge generally towards
one another from the vicinity of the fan to their ex-
tremities which describe the aforesaid annular discharge
opening.

The curvatures of the said lines generating the upper
(concave) and lower (convex) opposing surfaces of the
annular duct as aforesaid are preferably such as to pre-
sent, to the radial airflow from the fan into the duct
and over said surfaces to the discharge opening, such
streamlined aerofoil characteristics as igive rise to lifting
forces over said surfaces, as the direction of airflow
changes substantially through a right angle between the
fan and the duct discharge opening.

The foregoing and other features of this invention are
embodied in the example now to be described with ref-
erence to the accompanying semidiagrammatic drawings.

In these drawings:

FIGURE 1 is a plan, partly shown in section, of a
vertical take-off and ianding aircraft constructed and op-
erable as described;

FIGURE 2 is a sectional elevation, of the same air-
craft, in the diametric plane indicated by line and arrows
JI—11 in FIGURE 1; and

FIGURE 3 is a fragmentary view representative of a
vertical section of the air duct in any diametric plane con-
taining the fan axis.

Referring to these drawings reference 1 denotes the
domed upper surface of the aircraft and reference 2 its
flat bottom surface, between which are contained the
centrally mounted radial flow fan 3, the annular air duct
4, the fan motor § and its drive 6 to the fan through
a bevel or like gear at 7. The space 8 below the fan
3, and isolated from it and the duct 4 by the horizontal
partition 9 remains as load-carrying space, bounded by
the annular duct discharge at 19.

The flow of air into, through and from the duct 4 is
indicated by the arrows A, B and C in FIGURE 2.

Referring more particularly to FIGURES 2 and 3, the
air drawn through the fan inlet opening in the upper
surface 1, is discharged radially from the fan vanes 3a
through fixed guide vanes 11 round the annular mouth
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4z of the duct, into the latter and out through the duct
discharge 268. In turning through substantially a right
angle, the current of air exerts an upward lifting force
on the whole structure. Thus, the convex, lowermost
duct sarface de is preferably shaped to present a frontal
part to the airflow from the fan, as well as a continua-
tion from said frontal part towards the annular discharge
opening 19, conforming substantially to the leading edge
and upper surface portions of an aircraft aerofoil wing;
that is, the curvature at the iniet to the duct is described
by a smaller radius than at the discharge point of the
duct with graduation of the curvature between these two
regions. Likewise, the concave uppermost duct surface
4c preferably conforms in shape at least as to its frontal
region to the underside of an aerofoil wing surface;
whereby to create inside the duct by pressure reduction
over the surface 4c substantial lifting forces.

The guide vanes 11 interposed in annular disposition
about the periphery of the fan impeller are so devised as
to ensure true radial flow of the air therefrom into the
upper and inner end of the annular duct.

Circumferentially distributed tibs as at 12 in FIGURES
1 and 2 separating the duct surfaces may serve aiso to
maintain the air flow inside the duct in planes contain-
ing the axis of the structure.

Another feature of the invention as illustrated is the
provision, coaxially above the guide vanes and conven-
iently serving incidentally to support them, of an an-
nular fairing formation 13 of convex flared internal pro-
file, which provides a stream-lined air intake throat to
the fan impeller.

Yet another feature of the illustrated example con-
sists in mounting above the fan impeller and across the
said air intake an adjustable louvre, the slats 14 of which
are arranged parallel to one another on individual axes,
supported also by the fairing 3, across the intended di-
rection of forward flight, indicated by arrows F in FIG-
URES 1 and 2, and separately or collectively moveable
about such axes between a closed position when they
cooperate to obturate the air intake completely and so
render the fan impeller ineffective and partiaily or wholly
opened positions for generally controlling the effective
operation of the fan in delivering air into the duct afore-
said, whether circumferentially uniformly or differentially
into different circumferential regions of the duct. In-
stead of obtaining control as aforesaid by the air intake
louvre system, such control may be obtained, and the
like effects secured, by making the aforementioned an-
nularly disposed guide vanes round the fan impelier in-
dividuaily or selectively or collectively moveable.

In the operation of an aircraft embodying the inven-
tion as set forth above, for vertical take-off, with the fan
set in operation and the air flow controlled by the louvre
and/or guide vanes for blowing uniformiy in ail directions
into the duct (when the air is also discharged evenly from
the annular discharge opening) the required lift is pro-
duced and its force is regulable by regulating fan speed
and/or general adjustment of the louvre or the like.
With the aircraft elevated to desired altitude and dur-
ing vertical and forward flight, balance or trim or lateral
stebility thereof is under the differentially controllable
movement of the louvre slats and/or guide vanes deter-
mining the moment, about the structure axis, of the re-
suitant of the lift forces caused, as above, by the air
stream traversing, as well as by its leaving, the annular
duct from the fan in the generally downward direction.
Air vanes may be distributed as at 15 in the outlet re-
gion 16 of the annular duct and made regulable for con-
trolling the structure in the yawing plane, to provide re-
sistance to torque, and/or for creating or assisting for-
ward flight of the structure.
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Adverting to other features which may be included in
construction of an aircraft according to this invention,
the interior space & defined to the inside of the innmer
of the duct-forming members, may in some cases con-
veniently house the motor controls for normal flying and
all such controls as need to be accessible to the pilot
for whom a nacelle may be provided as at IV and any
necessary further wisibility can be obtained from said in
terior space by panels of transparent material suitabiy
positioned or distributed as at 16 in the duct-forming
members. The motor or motors is/are housed in the
annular duct for direct air cooling by the air stream
therein, as shown in the drawings above described. The
aforementioned space can also or alternatively provide
passenger and/or other load-accommodating space.
Whereas the domed exterior surface 1 of the structure
may be caused to have sufficient aerofoil characteristics
for the support of the aircraft in the z2ir in normal for-
ward flight, its lifting surface may be augmented as re-
quired by the provision of wings, tail planes and/or other
ancillary aerofoil surfaces.

The aforesaid structure, or more than one thereof, op-
erable as explained above, may not itself/themselves con-
stitute the entire or any major part of the aircraft body
but can be included, e.g. set suitably into, an aircraft of
more or less presently conventional design in efiicient
manner to provide or contribute to its propensities for
~ wertical take-off, and landing.

I claim:

1. A vertical take-off and landing type aircraft com-
prising at least one structure of domed generally flat-bot-
tomed external configuration having in the central upper
region and on the axis of symmetry of said configuration
a radialflow air fan, said structure having an opening
coaxial with said configuration forming an intake for said
fan axially through said opening above said fan, an an-
nular duct in said structure for the air flow centrifugally
from said fan, said duct having a lower convex and an
upper concave surface, said duct being centered on said
axis and curves smoothly and convergently outwardly and
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downwardiy through substantially a right angle to ter-
minate as an annular discharge opening in the neighbor-
hood of the bottom of said structure and said lower duct
surface having a raised frontal edge presented to the out-
flow from said fan and a steadily decreasing curvature
from such edge to said discharge opening.

2. An aircraft as claimed in claim 1 including fixed
guide vanes arranged around said fan between said fan
and said duct.

3. An aircraft as claimed in claim 2 wherein said fixed
‘guide vanes impart true radial fiow of the air therefrom
into said duct.

4. An aircraft as claimed in claim 2 including an an-
nular fairing conformation of convex flared internal pro-
file, coaxially above said guide vanes and defining said
intake opening to said fan.

5. An aircraft as claimed in claim 2 wherein said guide
vaues are movable.

6. An aircraft as claimed in claim 1 including circum-
ferentiaily distributed ribs separating said duct surfaces,
said ribs extending in planes containing the axis of sai
structure. :

7. An aircraft as claimed in claim 1, including across
said air intake opening an adjustable louvre comprising
slats arranged parallel to one another on individual axes
transverse of the intended direction of forward flight of
the aircraft and movable about such axes between a
closed position to obturate said intake opening completely
and opened positions.
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