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[57] ABSTRACT

An air cushion vehicle comprises a base comprising a
platform and an upstanding perimetric wall, a unit re-
movably mounted on the base amidships thereof and
including a power supply means, two axial flow fans
located on opposite sides of the fore-aft midline of the
vehicle and a stator for each fan, two scparate and in-
dependant duct systems each supplied, in use, by a re-
spective one of the fans and located on opposite sides
of the midline, and splitter means adjacent each fan
dividing each duct system into a propulsion duct and
an air cushion duct. The propulsion ducts extending
rearwardly, are positioned laterally closer to the sides
of the vehicle than the openings of the ar cushion
ducts to the fans and converge towards their outlets
whereby to pressurize the air cushion ducts. The air
cushion ducts extend rearwardly initially and for-
wardly subsequently, and the rearwardly extending
portion includes a diffuser debouching into a chamber
of relatively large cross-sectional area intermediate
the rearwardly and forwardly extending portions.

18 Clzims, 10 Drawing Figures
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PUCT SYSTEMS FOR AIR CUSHION VEHICLES

BACKGROUND OF THE INVENTION

1. Ficld of the Invention

This invention relates to duct systems for air cushion
vehicles and to air cushion vehicles.

The system of this invention is particularly but not
enclusively suited for air cushion vehicles of the type
which utlise a cell or jupe type of flexible skirt for the
mir cushion systom.

In spite of advantages when compared with other ve.
hicles, one of the problems associated with the design
and operation of air cushion vehicles lies in the fact
that to date they have proved difficult to control both
in direction and in stability particolarly when the vehi-
ele is very small. It is an ohject of the present ivmention
to provide a ducting system for this type of vehicle,
whether small or large which will cnable considerable
improvement in both directional control and stability.

2. Prior Ant

Variows constructions of air cushion vebicles which
have applicability to small vehicles have becn proposed
amd these include U.S. Pat. Nos. 3,198,274; 3,362,310,
1.486,577; 3,608,662, 3,671359. 3,718,203
3,730.298.

However, in many of these, one fan system s used for
‘propulsion and another fun or propellor is used for an
air cushion and this results in added complexity, in-
creased centre of gravity height, increased vehicle
noise, decreased safety, increased size and volume and
welght, and increased vehicle turn difficulties.

Other cruft which have vsed one fan for propulsion
and cushion have, however, used common plenum
chambers and this bus had the effect that air supplicd
to propulsion and cushicn is not ideally suited to the
particular purpose but is a compromise between pur-
poses,

SUMMARY OF THE INVENTION

The present invention peovides a propulsion and lift
system for an air cushion vehicle comprising & plurality
of independent duct systems and 4 corresponding plu-
rality of axial flow fans each adapted to dircct an air
. stream through cach of the duct systems, and wherein
- gach of the duct systems is adapted to divide the ro-
spective air stream into two components, 10 direct ong
of the components to provide a portion of the total pro-
pulsive force for the vehicle and (o direct the other of
the componeats to the air ceshion of the vehicle o pro-
vide a portion of the total lifting force.

A specific construction in accordance with this in-
vention will now be described with the aid of the ac-
* companying drawings which are given by way of exam-
e only.

. BRIEF DESCRIPTION OF THE VIEWS.OF THE
DRAWING

FIG. 1 is a front elevation partly ia cross.section of
" . & wehicle in sccordance with this invention,

FIG. 2 is a plan view of the vehicle with parts re-
" moved for clarity and showing a duet system of Lhe ve-
- higle,

L AIG. 3 is an isometric schematic view of the vohicle

4 Wowing the duct system.

FIG. 4 15 a partly cut-away rear view of the vehicle,

§
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FIG. 5 is an underneath perspectve view of the vehi-
cle showing skicts defining & portion of an air cushion
of the wehicle,

FIG. 6 is a perspective view of skirts defining another
portion of the air cushion of the vehicle,

FIG. 7 is a fragmentary view showing atiachment of
the skirts 1o the vehicle,

FiG. 8 5 a perspective view showing vent means of
the vehicle,

FIG. 9 is a perspective view shawing a scat mounting
means and control means of the vehicle, and

FIG. 10 is a side view showing transmission means of
the vehicle.

DETAILED DESCRIPTION

As shown in the drawings the vehicle comprises a
base 1 comprising 4 platform 2 havieg an upwardly and
outwardly projecting wall 3 perimetric thereol

The platform 2 compriscs a foam-filled buoyancy
chamber sealed top and bottom by rigid skins 4 and &
and has apertures 7 therein for supplying the air cush-
ion of the vehicle.

The wall 3 has apertures 8 therein for supplylng the
air cushion of the vohicle.

The base 1 has semicircular front {9) and rear (11)
ends and this scmigircubar form s presént in both the
platform 2 and wall 3 <0 that there are bow 5 and stern
10 sections which are curved as well as inclimed. This
arrangement provides a bow area which s stiff enough
to act as an impact ared in the event of a wave penétrat-
ing the air cushion and contacting the base and the bow
area will act as an impacting surfnce and force the vehi-
cle upward on initial impact thus lessening the severity
of any following impacts.

The base 1 is sufficiently rigid 2nd strong coough to
et ns a mounting base for all other systems in the vehi-
cle and is also large enough in volume to provide a
buayuncy force of one and one halfl times the all-up
weight of the vehicle.

A propulsion and lift system for the vehicle com-
prises a pair of axial flow fans 12 mounted oa the base
which supply air via stators 13 to Lhe duct system which
comprises two splitter blades 14.

The stators 13 remove at beast part of the swirl com:.
ponent from the air flow of the axial flow fans thus pre-
venting large air turbulence losses within the duct sys-
tem particudarly in the region of the splitter blades 14.
The stators 13 also serve to reduce the difficulty of cy-
clic fan-blade loading which could be induced by oper-
atian of the fang in close proximity to a bluff obstruc-

. tiom such as the splitter blades 14,

&)

as

The duct system of the vehicle comprises a portion
mounted o one side of the vehicle and a portion
mounted o the opposite sade of the vehicle and, apart
from being mirror images, those portions are identical.

The twu portions of the duct system are each sup-
plied by one of the funs 12 and cach of the portions
comprisex & propulsion duct 16 and an air cushion sup-
ply duct 17 which are separated from cach other by the
splitter hlades 14,

The splitter blades 14 may be made movable 5o as to
vary the relationship between the portion of the air di-
rected to propubdon ducts 16 and air cushion sapply
duets 17 but this ik not necessary and it has been found
mode proctical w use fixed splitter blades 14,

Considering firstly the propuldion ducts 16, it will be
apparent that the thrust mir proceeds directly through
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these ducts 16 which are short, straight and coatract in
cross-sectional area towards their outlets 18 where they
provide the propulsive force for the vehicle. It is to be
noted that the contraction area of the propulsion ducts
16 is such as to provide the correct static pressure for
cushion inflation purposcs at the inlct to the air cushion
supply ducts 17.

Cascade blading 19 s provided in each outlet and is
operable by control means to be discussed below, The
cascade blading 19 is mounted lor pivoting about a ver-
tical axis to provide a turming moment for directional
ar trim control of the vehicle, It s to be noted that the
cutlets 18 are located at the rear of the vehicle and thus
a particularly effective turning moment will he pro-
duced. Further, since cascade blading is wsed rather
than an isolated aerofoil blading substantially the whole

of the air stream will be deflected rather than only a-

small part of i1,
Each outlet 18 is also provided with an air scoop 21

which is operable by the contrel means described be- 2

low. The gir scoops 21 are mounted for independant
pivotal movement about a horizontal axis from an "up™
pasition in which the vehicle proceeds, if both scoops
are “up.” in a forward direction without any imped-
ance by the regpective scoop 21 of the thrust ar, 10 a
“down™ position in which the respective scoop 21 en-
ters the stream of thrust air and reverses its direction
of flow, This will have a bruking effect when both
scoops 21 are “down. " Scoops 21 pivet about pivots
20.

The outlets 18 are spaced out fram the vehicle fo-
reaft midline and when one scoop 21 s “up™ and the
other scoop 21 i “down™ an appreciable uming mo-
ment is generated due W dilferential thrust. With ap-
propriate setting of the scoops 21 it is possible 1o turn
the vehicle through 360" without producing any for-
wird or rearward thruat,

Thus it will be seen that the scoops 21 are particu-
larly cffective at providing yaw control at zero or par-
tial forward thrust whereas the cascade blading 19 is
particularly effective at providing vaw control with for-
wiard thrusi

In a modification of the above cascade blading 19 is
mounted for pivoting about a horizontal axis for con-
tral of longitudinal trim and the scuops 21 are mounted
for pivoting about a vertical axis to obtain a hraking or
turning effect.

The sir stream in ¢ach of the air cushion supply ducts
17 is initially directed towards the rear of the vehicle
and passes through a diffuser 22 to reduce the velocity
therenl while keeping loss of stutic pressure 10 a mini-
mum. After passing through the diffuser 22 the air
stream is Jed around an abrupt comer 23 into a4 cham-
ber 24 having a substantially large cross-sectional area.
Such velacity reduction before a change in direction
reduces large pressure losses associated with high ve-
locity abrupt air flow direction changes even though
the corner 23 is aerodynamically rough. Further, a par-
ticular advantage is thal rough corners are casicr 1o
eonstruct than smooth corners and hence construction
expenses can be kept lower. Further, it enables wht
ptherwise would be bulky ducting to be installed in a
compact form.

From the chamber 24 the air stream passes to the ap-
ertures T and 8 via, in the case of those apertures 7 and
£ which are relatively forward, a duct 25 formed by the
plutform 2, wall 3 and a flexible material covering 26.

5

10

15

25
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It & to be noted that none of the two propulsion dicts
16 and the two air cushion supply ducts 17 are inter
connected at any point between their inlets and their
respective outlets and thus flow rates and pressures in
each duct are substantially independant of flow condi-
twons n other ducts.

The apertures 7 and 8 feed the air cushion.

The aw cushion is defined by an inner skirt system
and an outer skirt system.,

The inner skirt system comprises 8 number of jupes
27, The jupes 27 are formed by flexible skirts 28 which
depend from a sheet of Aexible material 29, The sheet
29 covers the underside of the base 1 and is drawn
taught thereover and thercagainst 5o as o hold the
skirts 28 in a proper vertical and horizontal position re-
lated to the vehicle.

The sheet 29 extends to the extremitics of the vehicle
and is fastened by lashing M passing through eyclets 32
and holes 33 in the upper end of the wall 3 which, it will
be realized, 15 elevated and well away from the corro-
sive and erosive environment which exists under the
base 1 and thus the fastening of the sheet 29 1o the base
1 s bess susccptible to damage from corrosion, erosion
or impact. A further advantage is that the fastening is
casy to get at and there 15 no under-hull fastening and
thus the sheet 29 can be released or adjusted in tension
without having to have acoess to the underside of the
base. A still further advantage is that the sheet 29 has

~ an ability to deflect or deform on impact and it is much

A5
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35

65

less prone to damage than an altemative system in
which the skirts 28 are fixed about the apertures 7 and
8. A particular advantage is that it protects base 1.

It is to be noted that the jupes 27 extend as far as pos-
sible owards the luteral extremities of the vehicle so as
to give the maximum lateral stability of the vehicle for
given lateral pressure differential. The jupes 27 and
shoet 29 are shapod to fit the contour of the base 1.

The outer skirt system comprises a perimetric skirt
34 of flexible material which is fastened 1o the upper
cnd of the wall 3 by means of cords 36 which pass
through eyelets 37 and the holes 33 and co-operate
with a rod or rods 38. This form of fastening has similar
advantages o those discussed with respect to the shect
29,

The skirt 34 has a taper towards the centre of the ve-
hicle so that the least cushion area is at the bottom of
the skirt 34 and this together with the semicircular
form at bow $ and sterm 10 gives stability 1o the cushion
when inflated.

Two diaphragms 39 of flexible matenal arc fastened
across the skin 34 and thus tie one side of skirt 34 w
the other. These diaphragms 3% help w preven out-
ward billowing of the skirt 34 but, more importantly,
thev restrict flow of cushion air longitedinally of the ve-
hicle as is discussed below, Further, the diaphragms 39
divide the air cushion, as defined by the skint 34, into
three cells 41 formed of arc segments of approximately
the same radius s that of the bow and stern ends of the
skirt 34,

It is to be noted that the jupes 2T on one side of the
viehicle and the jupes 27 on the other side of the vehicle
are independantly supplied and that the air cushion in
cells 41 and external of jupes 27 is supplied only from
leakage at the boltom periphery of the jupes 27. Lat-
eral or roll stability is thus mpnly dependant on the dif-
ferences in pressure, and hence lift, between the two
cushion supply ducts 17, The limiting pressure diffe rens

]
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tial will >cour when the static pressure in the jupes 27
om one side of the vehicle 1= equal to the fan tolal pres-
sure and the static pressure in the jupes 27 on the other
ade of the vehicle is equal to the pressure of the air
cushion in cells 41 external of the jupes on that other
sade. As the Fan total pressure in operation is preater
than such pressure of the air cushion, the lateral stabil-
ity moment is large. Longitudinal or pitch stability is
provided by the presure differentinls which wall acour
due b the pressurs of cells 41 and jupss 27, The pres-
sure dilferentials lngitedinally are nog ac I;l:rgn s later-
ally, but, dus to the greater distance botween the centre
of pressure of the bow cell 41 and jupes 27, the stern
call 41 and jupes 27 and the middle el 41 and jupes
17, the longitudinal stabilicng moment s smilar to the
lateral stabilizing moment.

The duct system of the above described construction
bz oumber af other advantages among which are
thist wir cushion and propuelsion are not o substantisl
compromise between the requirements for each and air
for cushion is slowed by the diffuser 22 and chamber
24 to be suitnhle for eushion air whersns wir for pru:rpu'l-
giom 1% el shvaed and 15 particularly suitable therefor,
Because of the forwardly facing Gans advantspe may ba
taken of “rarm air"’ due o forward motion of the vehicle
and, further, the duct system is particulacly wnconpl:-
cated. Still furthar, the duct system may be construcied
e offer & low profile ao as to reduce drag and to lower
the centre of gravity of the wehicle. In addition, the
duct system can be designed to enable all rotating ma-
chinery to be compacted nto a low profile which leads
to improvements in safety, noise pollution, aesthetic
appeal and a low thrust line.

The aforesand cascade blading 19 and scoops 21 are
aperable by control means which includes a push-pull
cilale 42 for operating both sets of blading 19 and push-
pail] cables 43 and dd for operating, independantly, a
respective one of the scoops 21, The cables 4244 arc
themselves operable by levers 46 and 47 which are
mounted on a shaft 48 for lelt or righl movement o op-
crate cable 42 or, individually, foreard and aft move
ment to aparate, respectively, cables 43 or 44,

The conteni system i3 arrange:d o give a logical sense
of control maotion and resulting control effect. A for-
ward movemeni of levers 36 and 47 inercascs torward
thrust by putting scoops 21 in the “'up™ position while
i rearward movement theroof gives a braking effect by
puiting the scoops 21 in the “down’™ position. Differen-
1l fore-aft movement of the levers 46 and 47 will give
@ turning effect. A tateral movemant of the levers 46
and 47 10 the right produces a rning effect e the right
and a lateral movement to the lelt produces a tuming
cffect to the Lefl

Two seal cails 49 are mounted o the base 1 and carry
o seat and control means supporting frame 51. A seat
52 is positioned on frame 51 and it will be observed
that the levers 46 and 47 and shaft 48 are also mownted
on frame 51. The frame 51 is movable fore and aft the
vehicle and in se domg lovers 46 and 47 move with it
and maintain a constant rclation to the seat 51, The
rails 49 are of sufficient length to enable the frame 51,
weut 52, lovers 446 and 47 and an operator o move fore
and aft of the vehicle so that tnm conteol can be
achicved without the nced for additional trimming
weights or devices. Lock means to lock the frame 31 in
a desired position on rails 49 is cperable by mesns of
lever 53,

20
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To prevent the accumulation of winer in the vehicle
the platform iz camberad on ity upper surface so that
water 1wis o drainage apertures 54, The drainage ap-
ertures 34 feed to the cushion via apertures T and in
order to prevent air loss from the cushion and spray
generation they are fitted with a flexibla flap 56 which
is hinged at the top of each apertere 54 and placed so
the under water free conditions i1 is forced against the
apertutes 7 by air pressure, Buildup of water in the ap-
ertures 7 will build up pressure o deflect the flap 1o
allow drainage and, in additios, a venlun @iTect will
also tend 1o draw water through the apertures 54,

A roll-bar 57 is provided for the wehicle and rein-
forced 1ift points 58, each capable of supporing one
hall of the all-up weight of the vehicle are provided at
the =ides and stemn of the vehicle. These Lift poinis 58
are arrangad so that they constitute convenient lifting
ar owing poimts, An inflatable bumper 59 s prowvided
arpund the perimeter of the vehicle and is an effective
barrier against structural damage caused by low-spoed
collizions with obstacles.

Supports for the wehicle which are skid pads 61
sheathed with abrasive resistant materml are fstenesd
to the underside of the platform 2 in the region of the
aperturcs T and scive o protect the anderside of the
platform in regions other than thoss covered by sheet
29 [rom abrasion. It i 10 be noted that the pads 61 are
fo located and sized that in no position that the skirs
28 and 34 may take up will those skins wnderlie the
pads 61 o0 as to avold damage e those skirts when
landing.

The fams 12 are of low ip speed and hence low noise
type and are mownted on drive shalts which are held at
Lhe rear by bearings, sach supported by three radial
struts amdd at the front by bearings 62 mounted on
pedestal-type mounts 63, The radial struts anre bolted 1o
fan meounting rings &4 by studs which gave an adjustable
micunting.

A mator 66 15 provided and drves the Tuns 12
thiough a transmission comprising 8 single duplex ral-
ler chain &7 which wansmits power from an engine
drive sprocket 68 to fan drive sprockets 69, An adler
sprocket 71 is cammied on a swinging arm T2 which 15
Futed e the motor G6 and provides o convenient ¢hivm
tension adjwsirment by adjustment of the angular posi-
tion of arm 72, The slack side of the chain 67 passes
from the cngine drive sprocket 68 and is threaded
arcund the idier sprocket 71 In so doing an adegquate

30 angle of contact is achieved.

The motor 66, the transmssion, the fans 12X, fan
enounting rings 64 and other fan and motor mownting
equipment and the stators 13 are all mounted upon a
base 73 which is a raft like platform and is fself sup-

35 morted on shock absorbing mountings so as to isolate

t

enging and wransmission vibrations from the rest of the
wehicle, This methed of supporting the whole of the
machinery assembly on vibration absorbing mounts
rather than supporting sach vibration producing com-
poment separately on vibration absorbing mounts has
the advantage of allowing the component of the ma-
chimery to be held in sigid, permanent and accurate
alignment with one another. Fusther, of particular ad-
vantage is that the whole of the machinery may be re-

" moved a5 & unit,

The base T3 cam, if desared, accomodate a multiple-
enging installation or a single-engine of a different
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weight distribution but the choice of ] single enpine 15
more sdvaniageaus.

Itis particuliarly to be noted that the machinery is le-
cuted at the centre-of-aren of the cushiom a2nd thus the
weight of the machinery docs not significantly affect
the trim of the vehicle. 5 ;

The compact arrangement 2nd low profile of the ma.
chinery and duct assemblies enables an acsthetically
pleasing body 1o be designed for the vehicle, Other im-
portant features of the body are low aerodynamic diag
and, since all moving and potentially bazardous compio-
ments of the machmery are covered, a high arder of op.
eraliomial safely,

The body shape iz 5o designed that there are no areas
where any significant quantity of water, grass or sand
can collect and this makes 0 easier W clean the body
and avonls oul of trim doe o buald up of contaminants,
A section ol the body is hingedly mounted a0 a8 to peo-
vide aceess W the machinery and wo provide an opening
through which the machinery, in tote, can be removed
or instalicd.

Adir intake apertures for the fans 12 are provided in
the by and are covered with mesh 74 o prevent ac-
coss doring normal operation,

The above described vehicle s considered a particu-
lagly good sxample of its ¢lass and performance figures
of a so constructed vehicle have been very pleasing,

It will be apparent 1o those skilled in the art that
many modifications and vanations may be made to the
ghove described vehicls without depacting from the
spiril and scope of this invention and the mvention is
to be understood a5 encompassing within its ambit all
such modification and vanations.

We claim: ;

1. An air cushion vehicle comprising:

a fase,

power supply means located on the base compriging

v axial Bow fans located on opposite sides of the
fore-all mad-line of the vehicle:;

stator means immediately downstream of said fans;

two scparate and independeni duct systems cach

connected to and supplied, in wse, by a respective
one of said fans and located on opposite sides of
gaid mid-ling;
aplitter means positionad immediately downsiream of
said stator means for dividing each duct system into
a propulsion duct and an air cushion duet;

the propulsion ducts extending rearwardly to adja-
cent the rear end of the vehicle, sanl propulsicn
ducts being positioned laterally closer w the sides
of said vehicle then the openings of the air cushion
duets to saicd Tans, and said propulsion ducts con-
verging towards their outlets to provide means to
pressurize said air cushion ducts; and

zajd air cushion ducts ezch including & first portion

axtending rearwardly and a second portion extend-
ing forwardly of the vehicle, said rearwardly ex.
tending portion including 8 diffuser debouching
intey & chamber of relatively large cross-sectionel
area intermediate said rearwardly and forwardly
extending portions.

2. A vehicle as claimed in claim 1, wherein the fors
wardly extending portions of the air cushion ducts are
at least in part defined by the base and a flexible mate-
rial attached o the base. . )

3. A vehicle as claimed in claim 1, whersin the sur
cushion of the vehicle is defined at least in par* by Dexi-

It

5

D

25

A

=

40

45

a0

8
bile skirt mzans, snd thal part of the aic cushion vn one
side of the vehcile 15 substantially mdependant of that
part of the air cushion on the other side of the vehicle.

4, M vehicle as clymed in claim 1, wherein the bass
has therein first aperturcs adapted o supply the air
cushiomn, and whercin the vehicle includes a shect of
flexible material attached to and clozely conforming 1o
the underside of the baze and having second apertures
therein adaptad tn co-operate with the first apertures
to supply the air cushion, and wherein the sheet has a
plurality of depending skirts of flexible material at-
tached thereto and surrounding the second apertures to
deling jupes.

5. A vehicle as claimed in claim 4, wherein there are
a numbser of jupes on one side and & number of jupes
an the other side of the wehicle; the jupes on said one
aide being supplied, in wse, by one of said air eushion
ducts wnd the jupes on gaid other gside being supplied,
in use, by the other of sud air cushion ducts,

6. A vchicle as claimed in claim 1, further comprising
a perimetric skirt depending from the base.

7. A vehicle as claimed in claim &, further comprising
meens attached o sand pecmerdic skirt transverse of
the vehicle to inhibit against billowing out of samd peri-
metric skirt laterally of the vehicle and to inhikit
sgeinst longitudinal movement of air within the air
cushion.

4. A vehicle as claimed in claim 1, further comprising
cascale hlading located at the outlet of cach of the pro-
pulsion ducts and adapted o optionally act on air
whereby to induce turning of the vehicle,

9. A vehicle ag claimed in claim 1, further comprising
flow reversing means adapied w optionally act an air
izsuing from one or both of the propulsion ducts
wherehy, in use, to cause air to be directed forwardly
of the vehicke,

10. A vehicke as claimed in clyim 9, wherein said re-
versing means includes at least one scoop which is piv-
oially mounted and movable from a first position out of
interaction with air issuing from the propulsion ducts to
a second position in which air is, in use, directed for-
wardly.

11. A wehicle as claimed in claim 10, and including
one such scoop for each of the propulsion ducts, the
scoops being operable independantly of one another,

12 A vchicle as claimed in claim 11, further compris-
ing reversing conbrol means comprising two membors
cach independantly movable fram a forwaed position in
which a respective one of the scoons 18 in ssid first posi-
tion to a rearward position in which a respective one of
the scooms 1% in said second position.

13 A vehicle as claimed in claim 1, further compris-
ing mounting means for a seat for an operator of the ve.
hicle; the mounting means being positioned for move-
ment fore and aft of the vehicle whereby, with the seat
and operator, to vary the trim of the vehicle, and
wherein at least part of control means for controlling
the vehicle 2 mounted on the mounting means to be
mawvible with the seat and operator fore and aft of the
vehicle.

14. A vehicle as claimed in claim 1, wherein the base
15 %o shaped to provide means for causing shipped
water to ow w vent means adapted to pas such
shipped water out of the vehicle.

15. A vehicle as claimed in claim 14, wherein the
vent means incledes a flexible flap which is normally,
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in use, closed by cushion air pressure but which is
openable by pressurc of shipped water thereabove.,
16. A vehicle as cluimed in claim 1, further compris-
ing & skirt depending from said base, supports for the
vehicle located on the underside of the base; said sup-
poris being so constructed and arranged and said skir
means being so constructed and arranged that in no po-
sition that the skirt means may take up does the skirt,
means underlie said supports. :

10

17. A vehicle as claimed in claim 4, wherein supports
which are skid pads arc Incated within the jupes.

18. A vehicle as claimed in claim 1, wherein the
power supply means additionally comprises a motor
adapted to drive the fans and wherein the motor, fans
and stator means are mounted as a unit which is separa-
ble from the vehicle, located generally amidships of the

vehicle and in communication with said duct systems.
L4 = L] & *



