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tilat an CLusdilg CONULLIONS TNe TArust daue to
the stream of fluid finally leaving the vehicle
is substantially less than the weight of the
vehicle when loaded.

The invention in another aspect consists in
a vehicle which comprises means for causing
at least one stream of fluid to issue from the
lower part of the vehicle to form at least cne
curtzin of moving fluid which travels across
the gap that in operation exists between the
surface over which the vehicle is to hover or

1ine 13, for "Nespect! read "aspect!

line 63, for "periphery" read "pheripherally"
1ine 23, for ®fushion® read "cushion®

1ine 116, for "assymetrical! read "asymmetrical®
2%, for nif" read MofL"

42, for "rise" read "arlse"

after nto"

after vand" in the second occurrence.

17, for viast" read "least®

108, for "jet® read "jets"

after "case"

after “course"
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gas other than the said fluid, flows so as to
result in the formation of a pressurised cushion
or cushions by which the vehicle is wholly or
partly supported, the pressure of the cushion

75

causing, and in its turn being contained due to, -

a change of direction of the moving fluid which
results i a curvature of the curtain, and in
which the plan area of the said pressurised
cushion or cushions is a number of times larger
than the total cross-sectional area through
which the fluid is taken in, and the means for
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We, HOVERCRAFT DEVELOPMENT LIMITED,
a British Company of 7, Tilney Street, Lon-
don, W.1, do hereby declare the invention, for
which we pray that a patent may be granted
to us, and the method by which it is to be per-
formed, to be particularly desciibed in and by
the following statement: — "

This invention relates to vehicles for travel-
lig over land and/or water and may be ap-
plied to ships or aircraft or land-going
vehicles or to vehicles which represent a com-
hination thereof.

The invention in one respect consists in a

“vehicle which comprises means for causing a

fluid to issue from the lower part of the vehicle
in such a way 4s to result in the formation and
maintenance of at least one curtain of moving
fluid which travels across the gap that in
operation exists between the surface over which
the vehicle is to hover or travel and the struc-
ture of the vehicle and, together with the said
structure and surface, encloses a space into
which the said fluid, or a gas other than the
said fluid, flows so as to result in the for-
mation of a pressurised cushion or cushions by
which the vehicle is wholly or partly suppor-
ted, the pressure of the cushion causing, and
in its turn being contained due to, a change
of direction of the moving fluid which results
in a curvature of the curtain, and. in which
the means for forming the curtain are such
that in cruising conditions the thrust due to
the stream of fluid finally leaving the vehicle
is substantially less than the weight of the
vehicle when loaded.

The invention in another aspect consists in
a vehicle which comprises means for causing
at least one stream of fluid to issue from the
lower part of the vehicle to form at least one
curtain of moving fluid which travels across
the gap that in operation exists between the
surface over which the vehicle is to hover or

e
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travel and the structure of the vehicle and, to-
gether with the said structure and surface, en-
closes a space into which the said fluid, or a
gas other than the said fluid, flows so as to
result in the formation of a pressurised cush-
ion or cushions by which the vehicle is wholly
or partly supported, the pressure of the cush-
ion causing, and in its turn being contained
due to, a change of direction of the moving
fluid which results in a curvature of the cur-
tain, the plan area enclosed by the said stream
of fluid, the said surface and the structure of
the vehicle being a number of times larger than
the cross-sectional area of the stream of fluid,
and in which the means for forming the cur-
tain are such that in cruising conditions the
thrust due to the stream of fluid finally leav-
ing the vehicle is substantially less than the
weight of the vehicle when loaded.

The invention in yet another aspect consists
in a vehicle which comprises an intakefor a
fluid, means for drawing fluid through the in-
take and causing it to issue from the lower
part of the vehicle in such a way as to result
in the formation and maintenance of at least
one curtain of moving fluid which travels ac-
ross the gap that in operation exists between
the surface over which the vehicle is to hover
or travel and the structure of the vehicle and,
together with the said structure and surface,
encloses a space into which the said fluid, or a
gas-other than the said fluid, flows so as to
result in the formation of a pressurised cushion
or cushions by which the vehicle is wholly or
partly supported, the pressure of the cushion
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causing, and in its turn being contained due to, -

a change of direction of the moving fluid which
resulis i a curvature of the curtain, and in
which the plan area of the said pressurised
cushion or cushions is a number of times larger
than the total cross-sectional area through
which the fluid is taken in, and the means for
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. forming the curtain are such that in crulsmf’

conditions the thrust due to the stream of
fluid finally leaving the vehicle is substantially
less tmn the mwht of the vehicle when loaded.

he curtain of fluid acts as an envelope
which encloses a cushion of air beneath the

~vehicle, and, where the duid is air, the air

prassure in the cushion can build up to an

‘ertent which is necessary to raise the vehicle

of “"ntact with the surface. Where the fluid

10 -
?mf air, but 1s, for instance, water, the vehicle
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is_provided with means for pumping air into
the space beneath the vehicle to build up the
pressure iif-such space to the n,quu»d vaiue.

n either case, the curtain of fluid acts after
“the manner of e walls of a pneumatic tyre
and serves to contsin the necessary pressure
for supporting the vehicle.

Since the total thrust of the jet of fluid
ferming the curtain is less than the weight of
the vehzcle, the vehicle of the invention is
distinct from vertical take-off crafi in which
the total downward thrust of the-jets employed

must be at least equal to the total weight that
bm' support. The cushion enclosed in the cur-
tain of fuid is not able to support the vehicle
of the invention at great and indefinite heights
above the ground, but can only raise it to a
height which depends upon inter-relationships
between the weight of the vebicle, the plan
area enclosed by the curtain and the power of
the means for discharging the fuid.

For a better understanding of the inven-
tion, and to show how the same may be car-
ried into effect, reference will now be made
to the accompanying diagrammatic drawings
in which: —

Fig. 1 is a side elevation of 2 vehicle for
travelling over land and/or water,

Fig. 2isa top plan view of the vehicle
shown in Fig. 1,

Fig. 3 is a bottom plan view of the vehicle
shown in Fig. 1,

. Fig. 4 is a front elevation of a modified
form of the vehicle,

Fig. 5 is a cross-sectional detail of part of
the vehicle shown in Fig. 1, and

Fig. 6 is a cross-sectional view of part of 2
medification of the vehicle shown in Fig. 1.

Referring now to Figs. 1 to 5 of the draw-
ings, there is shown a vehicle 1 for travelling
over land andfor water. The wehicle is
streamlined and generally egg-shaped in plan
View, being narrower at the rear end than at
the front end, and has a flat bottom. At its
front end, the vehicle has an air intake 2
in which a double, four-bladed fan 3 is moun-
ted, there being a motor 4 for rotating the fan
3 which is connected to the motor 4 by
neans of a driving shaft 5. The intake 2
i8ads into a chamber 6 formed in the vehicle,
and tie chamber 6 in turn communicates with
a periphery extending tunnel 7 leading to a
peripherally extending mouth 8 formed arcund
the bottom of the vehicle, ie., below its centre

y
in

of gravity. The mowth 8 is subdivided by a
plurality of vanes 9 which are so arranged that,
when a jet of air is forced through the mouth,
the jer is dirccied with a velocity component
which is inwards and with a mean resultant
velocity component which is rearwards of the
vehicle.

. Locatzd above the chamber 6 is a cockpit
10 for the pilot of the vehicle, from whence
the pilot can contral the vehicle. A hold, or
bay i1 is formed behind the chamber 6, the
wid 11 being adapted for the reception of the
load the vehicle is to carry. There are doors
12 which lead
can be leaded by conveying the goods up a
ramp, The hold 11 may, ho‘\ev“r, “be adapted
for the reception of passengers, in which case

the wails of the hold will be provided with

windows (not shown). The vehicle has, at its
rear end, a tailplane 14 which may be used to
ascist In steering the vehicle.

In the operation of the vehicle, the motor
4 rorates the fan 3 which induces a large vol-
ume of air into the chamber 6 from whence
the air passcs tbrouch the tunnel 7 and out
of the mouth 3. Assuming for the moment that

into the hold 11 and the vehicle -

«
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the vanes 9 do net direct the air with a velocity

component which is rearwards of the vehicle,
ie., the venes are effectively omitted, then the
air forms a curtain extending peripherally from
and enclosing the bottom of the vehick.

The curtain initially extends almost horizon- -

tally beneath the vehicle and soon sufficient
pressure builds up beneath the vehicle to des
flect the curtain so that it imp'nocs upon the
c'r"i
closed berween the curtain, the bottom of the
vehicle and the ground, the pressure will act
upon the bottom of the vehicle and will lift
the vehicle. The pressure will also act upon
the curtain and will further deflect the same
to a position where, when seen in vertical sec-
ticn, the curtain will follow a curved path

with a mean radius of curvature equal to about

2l the height of the bottom of the vehicle
frc‘n the ground and with centres of curva-
ture disposed outside the envelope and sub-
<f'zn=:-31!v vertically beneath the peripheral
edge of the bottom of the vehicle, as shown
in Fig. 1 where the curtain is shown in chain-
dotied lipes. Thus the Lurmm—formmg jet
while emsrging from’ the mouth in an inward

rdumnm is caused by the cushion pressure to

change its direction to such an extent that it
u!smatp"' fowvs outwards. The pressure with-
in the eavelope can build up rapldly to the
point vhere the vehicle is supported upon the
axr trapped within the envelope so that the
vehizle is sustained over the ground upon an
air cushion just as eﬁecnvelv as though the
vzhicle were resting upon a balloon tyre.

The vehicle is eunaorted mainly by the air
cushion rather than bv the thrust of the curtain
,ie and the vertical component of thrust of the
ist emerging from the mouth is in fact sub-

und, As the pressure rizes in the space en-

9

10(

1K

11¢

1(

125

130



854,211 3

10

15

20

25

30

35

40

45

50

55

60

65

stantially less than the weight of the loaded

vehicle. The plan area of the cushion is con--

sequently many times greater than the cross-
sectional area of the air intake 2, that is to
say, in the example shown in Fig. 1, of the
order of twelve times the latter area. Likewise
the plan area of the cushion is many times
greater than the cross-sectional area of the
stream of fluid issuing from the mouth § to
form the curtain, as will be evident from in-
spection of Fig. 3.

As indicated above, the pressure within
the envelope will automatically build up to
that required for the support of the vehicle jt-
self. It will, however, be appreciated that once
the continuous curtain has been established

with the aid of the jet, the envelope may be-

directly filled by forcing air through an ap-
propriate orifice in the bottom of the vehicle
as will be explained hereinafter.

Once the vehicle is in spaced relationship
from the ground and supported upon the air
fushion within the described envelope, the
vehicle is propelled forwardly over the ground
by the overall backward inclination of the jet
curtain due to the overall backward inclina~
tion of the vanes 9, since the jet curtain posses-
ses a component which will react upon the
vehicle in a horizontal plane to cause the same
to be translated over the ground whilst in

- spaced relation therefrom. Although for sim-

plicity the movement of the vehicle has been
considered- in two parts, namely purely ver-
tical movement with the vanes 9 effectively
omitted and forward movement due to the
backward inclination of the vanes, it will be
appreciated that the actual movement .of the
vehicle is a combination of the two movements
and that the curtain of air will have a some-
what different shape from that described. -

As the vehicle gathers speed, the head pres-
sure will increase and may well approach the
pressure of the air within the envelope on
which the vehicle is supported. Tt will be evi-
dent that when the head pressure and the en-
velope pressure are equal there is no necessity
to maintain that part of the curtain at the for-
ward end of the vehicle, although, of course,
sufficient of the sides of the curtain and the after
end thereof must be preserved as will ensure
that the appropriate pressure will be maintained
beneath the vehicle fof the support thereof.

In the arrangement described above, the
mouth 8 through which the jet is projected
directs the jet mainly inwards. As an alterna-
tive the mouth 8 may be such that the jet is
directed vertically downwards so that the cur-
tain strikes the ground with the result that the
air will flow both inwardly beneath the bot-
tom of the vehicle and outwardly away from
the bottom of the vehicle. Hence, pressure will
begin to rise in the space enclosed between
the cortain, the underside of the vehicle and
the surface beneath the vehicle, The pressure
will again act upon the whole of the under-

side of the vehicle so tending to lift the vehicle
and will also act upon the enveloping curtain
thereby causing the lower part of the curtain
adjacent the ground to become bell-mouthed.
Thus as seen in vertical section, as in Figure
4, the curtain will not appear as a vertical jet
but will be an arcuately extending jet having
a centre of curvature outside the envelope for-
med by the curtain and a radius of curvature
substantially equal to the height of the bottom
of the vehicle from the ground. Again the pres-
sure within the envelope can build up rapidly
to the point where the vehicle is supported
upon the air trapped within the envelope so
that the vehicle is sustained over the ground
upon an air cushion just as effectively as
though the vehicle were resting upon a balloon
tyre.

It will be appreciated that because the
vehicle is supported upon an air cushion, the
vehicle will tend to be unstable in the sense
that if one side of the vehicle is moved down-
wardly there will be no tendency for the vehicle
to right itself. One way of overcoming this
difficulty is to divide the air cushion by means
of further jets of air which are projected
through slots 15 (Figure 3) formed in the bot-
tom of the vehicle, the slots 15 being in com~
munication with the chamber 6. By forcing
air through the slots 15, there is also obtained
the result that the envelope formed by the
curtain is directly filled with air as hereinbe-
fore referred to.

"The “vehicle shown in Figures 1 to 5 is in-
tended for predominantly forward travel and
is steered only by the tailplane 14, the for-
ward propulsion being obtained by virtue of
the backward inclination of the vanes 9. How-
ever, where it is desired to move the vehicle
in any direction it becomes necessary either to
provide means for altering the inclination of
the vanes 9, or to provide means for locally
altering the width of the mouth 8 since by
making the jet curtain thinner at one side of
the vehicle than the other the vehicle will move
in the direction of the attenuation of the cur-
tain. This is due to the fact that the vehicle
drops at the position at which the curtain is
attenuated, with the result that the curtain
pressure produces a resultant thrust towards
that position. By assymetrical attenuation of
the curtain at two points it is possible to pro-
duce a turning moment on the vehicle for
steering. It will be understood that local
attenuation of the curtain alters the trim of

the vehicle and conversely a lack of trim can

be adjusied by local attenuation of the curtain,
Referring now to Figure 6, there is shown an
arrangement for attenuating the jet curtain at
one or the other side of the vehicle. Two flaps
16 are pivotally secured at 17 in the mouth 8.
Each flap 16 is displaceable about its pivot 17
with the aid of a hydraulic motor 19. Thus on
one side of the vehicle a flap 16 can be dis-
placed outwardly so as effectively to reduce
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the width of the mouth 8, whilst on the
other side of the vehicle the flap 16 can re-
main in its inmer position. In this way the
vehicle will tend to turn about that side
where the flap has been outwardly displaced.

The vehicles so far described are capable
of travelling over land or over sea at_high
speeds, and.the body of the vehicle is designed
to obtain aerodynamic lift, so as to assist in
supporting the vehicle. The invention may also
be applied to aircraft for the purpose of safely
landing the aircraft. Thus an aircraft may be
provided with means for producing 2 support-
ing air cushion when-the aircraft is near to the
land or sea surface, so that in effect the air-
craft will land upon thé.cushion employing
the same instead of the conventional undercar-
riage of land or sea aircraft.. .

In describing the construction of a vehicle
made in accordance with the invention, refer-
ence has been made to the employmient of air
jets. It will be understood that in principle any
gaseous medium can be employed instead if
air. Moreover, a curtain could also be formed
by discharging water through the jet mouth to
form a liquid envelope in like manner.

In the above description; reference has been
made to the building up of a pressure within
the jet curtain sufficient to support the weight
of the vehicle. It is convenient to consider that
an air cushion of uniform pressure can be
established. In practice, the pressure within the
cushion will not be uniform, but this is of little
consequence provided that the mean pressure,
when multiplied by the plan area of the sur-
face on which it acts, is equal to the weight of
the vehicle less the, or any, resultant down-
ward thrust which may be obtained from the
jet curtain itself, and less any aerodynamic lift
that the vehicle may experience during motion.
Although the motion of the vehicle may, in the
way described above, rise as the result of asym-
metry of the jet curtain itself, it is to be under-
stood that the vehicle may be equipped with
engines specifically and separately for the
purpose of propelling it. -

From the description above it would appear
that the jet curtain may be directed mainly
inwards, ie., horizontally, or, alternatively,

vertically downwards. In practice, the jet cur=

tain will be directed at angles between the
horizontal and vertical depending upon the
component of downward thrust it is desired
to employ for counteracting the weight of the
vehicle. This component will in turn be de-
termined by the ratio of the total jet throst
in relation to the weight of the vehicle, and by
the locality in the vehicle where the latter is
asymmetrical in plan. It will be understood
that since the jet is of finite width, the flow
therein ‘will not be perfectly parallel through-
out the length of the jet, and that reference
to the direction of the jet means the mean in-
tegrated direction of flow of the fluid forming

the jet.

WHAT WE CLAIMIS: —

1. A vehicle which comprises means for
causing a fluid to issue from the lower part
of the vehicle in such a way as to result in the
formation and maintenance of at least one cur-
tain of moving fluid which travels across the
gap that in operation exists between the sur-
face over which the vehicle is to hover or travel
and the structure of the vehicle and, together
with the said structure and surface, encloses a
space into which the said fluid, or a gas other
than the said fluid, flows so as to result in the
formation of a pressurised cushion or cushions
by which the vehicle is wholly or partly sup-
ported, the pressure of the cushion causing,
and in its turn being contained due to a change
of direction of the moving fluid which results
in a curvature of the curtain, and in which the
means for forming the curtain are such that
in cruising conditions the thrust due to the
stream of fluid finally leaving the vehicle is
substantially less than the weight of the vehicle
when loaded. —

2. A vehicle which comprises means for
causing at least one stream of fluid to issue
from the lower part of the vehicle to form at
least one curtain of moving fluid which travels
across the gap that in operation exists between
the surface over which the vehicle is to hover
or travel and the structure of the vehicle, and
“together with the said structure and surface,
encloses a space into which the said fluid, or &
gas other than the said fluid, flows so as to re-
sult in the formation of a pressurised cushion
or cushions by which the vehicle is wholly
or partly supported, the pressure of the cusi-
ion -causing, and in its turn being contained
due to, a change of direction of the moving
fluid which results in a curvature of the cur-
tain, the plan area enclosed by the said stream
of fluid, the said surface and the structure of
the vehicle being 2 number of times larger than
the cross-sectional area of the stream of fluid,
and in which the means for forming the cur-
tain are such that in cruising conditions the
thrust due to the stream of fluid leaving the
vehicle is substantially less than the weight of
the vehicle when loaded.

3. A vehicle which comprises an intake for
a fluid, means for drawing fluid through the
intake and causing it to issue from the lower
part of the vehicle in"such a way as to result
in the formation and maintenance of at least
one curtain of moving fluid which travels ac-
ross the gap that in operation exists be-

“tween the surface over which the vehicle is to

hover or travel and the structure of the vehicle
and, together with the said structure and sur-
face, encloses a space into which the said fluid,
or a gas other than the said fluid, flows so as
to result in the formation of a pressurised
cushicn or cushions by which the vehicle is
wholly or partly supported, the pressure of the
cushion causing, and in its turn being con-
tained due to, a change of direction of the
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moving fluid which results in 2 curvature of
the curtain, and in which the plan area of the
said pressurised cushion or cushions is a
number of times larger than the total cross-
sectional area through which the fluid is taken
in, and the means for forming the curtain are
such that in cruising conditions the thrust due
to the stream of fluid finally leaving the vehicle
is substantially less than the weight of the
vehicle when loaded.

4. A vehicle as claimed in claim 3 wherein
the means for drawing fluid through the in-
take is a fan mounted on a substantially hori-
zontal axis.

5. A vehicle as claimed in any of the pre-
ceding claims wherein the upward cushion
pressure acts over an area equal to at last the
major part of the bottom of the vehicle.

6. A vehicle as claimed in any of the pre-
ceding claims wherein the fuid issues from
the vehicle below its cenire of gravity.

7. A vehicle as claimed in any of the pre-
ceding claims wherein the iniegrated mean
direction of fluid flow at the exit from the
vehicle has substantially no outward component
and the said change of direction of the cur-
tain causes the mean integrated direction of
flow of the fluid to have an outward com-
ponent, disregarding in each case any super-
imposed asymmeiry which may be used for or
to assist in propulsion of the vehicle,

8. A vehicle as claimed in any of claims
1—6 wherein the integrated mean direction
of fluid flow at the exit from the vehicle is
inwards at a substantial angle to the vertical
and the said change of divection of the cur-
tain causes the mean integrated direction of
flow of the fluid to have an ouiward com-
ponent, disregarding in each case any super-
imposed asymmeiry which may be used for or
to assist in propulsion of the vehicle.

9. A vehicle as claimed in any of the pre-
ceding claims, wherein the said fiuid is water
and further means are provided for forcing a
gas into the said space at a pressure suffi-
cient to support the vehicle,

10. A vehicle as claimed in any of the pre-
ceding claims, wherein more than one cur-
tain of moving fluid is formed.

11. A vehicle as claimed in any of the pre-
ceding claims, which comprises control means
for acting on the fluid during its discharge so
as to produce or eliminate 2 resultant horizon-
tal thrust or turning moment on the vehicle.

12. A vehicle as claimed in claim 11, where-
in the control means comprises vanes in the
exit for the fluid which are arranged to im-
pait to the fluid a component of moiion in the
direction opposite to that in which it is de-
sired to propel or steer the vehicle.

13. A vehicle as claimed in claim 11, where-
in the control means are such as to cause at-
tenuation of the curtain at a selected location
or locations,

14. A vehicle as claimed in claim 13, where-
in the control means control locally the effec-
tive area of the exit for the fluid.

15. A vehicle as claimed in any of the pra-
ceding claims, comprising additional means for
discharging fluid from the lower part of the
vehicle to form one or more additional cur-
tains of fluid which form compartments in
the aforesaid space.

16. A vehicle as claimed in any of the
preceding claims, which further comprises
at least one engine for propelling the vehicle.

17. A vehicle substantially as described
with reference to Figs. 1, 2, 3 and § or Fig. 4
or Fig. 6 of the accompanying drawings.

G. A. BLOXAM,
Agent for the Applicants.

PROVISIONAL SPECIFICATION

- Improvements in or relating to Vehicles for Travelling Over
- Land and/or Water

We, HOVERCRAFT DEVELOPMENT LIMITED,
a British Company, of 7, Tilney Strect, Lon-
don, W.1, do hereby declare this invention to
be described in the follewing statement:—

This invention relates to vehicles for travel-
ling over land and/or water and may be ap-
plied to ships or aircraft or land-going vehicles
or to vehicles which represent a combination
thereof.

In accordance with the invention a vehicle
is provided with means for downwardly dis-
charging at least one jet of fluid in the form
of a curtain which can act as an envelope
effectively enclosing a space beneath the un-
derside of the vehicle and a surface over which
the vehicle is to hover or travel, whereby the
pressure within the envelope may be raised

to the extent that is necessary to support the
vehicle out of contact with such surface. Thus
the curtain of fluid acts after the manner of

the walls of a pneumatic tyre and seives to

contain ‘the necessary pressure for lifting the
vehicle. The toial thrust of the jet of fluid
forming the curtain does not need to approach
the total weight of the vehicle that is suppor-
ted in spaced relation from the surface. In
this sense the invention is distinct from ver-
tical take-off craft in which the total down-
ward thrust of the jet employed must be at
least equal to the total weight that they sup-
port.

To indicate how the invention may be
carried into effect, it will be supposed that the
invention is applied to a vehicle having a cir-
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cular flat bottom. A peripherally extending
mouth is arranged around the circular bottom
of the vehicle in such a way that by pumping
air at high velocity through the mouth, an an-
nular jet of air issues therefrom such jet
being directed vertically downwards. The jet
thus forms-a circular section curtain extending
peripherally from and enclosing the bot-
tom of the vehicle. Assuming that the
vehicle is initially supported at a short
distance from the ground, the annular
curtain will strike the ground with the result
that the air will flow both inwardly beneath
the bottom of the vehicle and outwardly
away from the bottom of the vehicle. As a re-
sult, pressure will begin to rise in the space
enclosed between the curtain, the vehicle bot-
tom and the ground beneath the bottom. The
pressure will act upon the whole of the vehicle
bottom, so tending to lift the vehicle, and will
also act upon the enveloping curtain thereby

causing the lower part of the curtain adjacent.

the ground to be deflected radially outwards.
The vehicle will rise under the action of the
pressure in the envelope until a certain height
is reached where a state of equilibrium is at-
tained. In the equilibrium condition the cur-
tain, as seen in vertical section, will appear as
a semi-circularly extending jer having a
centre of curvature outside the envelope for-
med by the curtain and a radius of curvature

-substantially equal to the height of the bot-

tom of the vehicle from the ground. With
an appropriate jet velocity, the pressure within
the envelope can build fairly rapidly to the
point where the vehicle is supported upon the
air trapped within the envelope so that the
vehicle is sustained over the ground upon
an air cushion just as effectively as though
the vehicle were resting upon a balloon
tyre.

As indicated above, the pressure within the
envelope will automatically build up to that

-required for the support of the vehicle itself.

It will however be appreciated that once the
continuous curtain has been established with
the aid of the annular jet, the envelope may be
directly filled by pumping air through an ap-
propriate orifice in the bottom of the vehicle.

In the arrangement described above, it will
be noted that the annular mouth through which
the jet is projected, directs the jet vertically
downwards. As an alternative, the mouth may
be such that the jet is directed with a com-~
ponent which is mainly radially inwards rather
than downwards. A curtain will form as before
and will act as an envelope, but in this case
after a state of equilibrium has been reached,
the curtain when seen in vertical section will
follow a substantially semi-circular path with
a radius of curvature equal to about half the
height of the bottom of the vehicle from the
ground and with a centre of curvature dis-
posed outside the envelope and substantially

vertically beneath the peripheral edge of the
bottom of the vehicle.

Once the vehicle is hovering in spaced re-
lationship from the ground and supported
upon the air cushion within the described en-
velope, the vehicle may be readily propelled
over the ground in the desired direction. Pro-
pulsion can conveniently be effected by de-
flecting the jet curtain so that the axis of sym-
metry thereof is no longer vertical but is in-
clined to the vertical in the direction in which
the vehicle is desired to travel. The jet cur-
tain will then possess a component which ‘will
react upon the vehicle in a horizontal plane
to cause the same to be translated over the
ground whilst in spaced relation therefrom.
As the vehicle gathers speed, the head pres-
sure will increase and may well approach the
pressure of the air within the envelope on
which the vehicle is supported. It will be evi-
dent that when the head pressure and the en-

_velope pressure are equal there is no necessity

to maintain that part of the curtain at the
forward end of the vehicle, although, of course
sufficient of the sides of the curtain and the
after end thereof must be preserved as will
ensure that the appropriate pressure will be
maintained beneath the vehicle for the support
thereof,

It will be appreciated that because the
vehicle is supported upon an air cushion, the
vehicle will tend to be unstable in the sense
that if one side of the vehicle is moved down-
wardly the opposite side will rise correspond-
ingly and there will be no or insufficient, ten-
dency for the vehicle to right itself. To over-
come this difficulty, the air-cushion must be
compartmented. The divisions necessary to
form the compartments can be established with
the aid of further jets of air extending fore-
and-aft and athwartship in relation to the in-
tended direction of travel.

The vehicle so far described, will be capable
of travelling over land or over sea at high
speeds. The body of the vehicle may be de-
signed to obtain aerodynamic lift, so as to
assist in supporting the vehicle. The invention
may be applied to aircraft for the purpose of
safely landing -the aircraft. Thus an aircraft
may be provided with means for producing a
supporting air cushion when the aircraft is near

- to the land or sea surface, so that in effect the

aircraft will land upon the cushion employing
the same instead of the conventional undercar-
riage of land or sea aircraft.

In describing the construction of a vehicle
made in accordance with the invention, refer-
ence has been made to the employment of air
jets. It will be understood that in principle any
gaseous medium may be employed instead of
air. Moreover, a curtain could in principle also
be formed by discharging water through the
jet mouth to form a liquid envelope in like
manner.
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