
944,504                                         3             Whilst the
flat plate is shown as being fitted   moved outwards slightly.  A vertical
cur-            inside the bottom  of the vehicle, it can  tain is not able
to support such a high pres-            readily be fitted on the outside
but is liable  sure in the cushion as a curtain having an            to be
damaged.  Again, the relative posi-  initial direction towards the cushion,
both         5  tionings of the ports and openings can be  curtains being
of the same flow. However, 70  reversed, the narrow ports 68 and 69 being
if desired, the weakening effect of moving           formed in the bottom
of the vehicle and the  the nozzle to a vertical direction can be
openings 66  and 67 being formed in the   mitigated  at least  to  some
extent by    sliding plate 65.                           arranging for the
nozzle to widen as it        10    Figures 6a and 6b illustrate diagram-
rotates. It will be seen that with the con- 75           matically a method
for moving the position   struction shown in Figures 7a and 7b with
of a port relative to  the bottom  of a  the walls of the nozzle pivoted at
78 and           vehicle. Mounted over a wide opening 71  79 to the bottom
of the vehicle, some           is a slidable flat plate 72 having a narrow
widening of the nozzle does in fact take     15  port 73. The port 73 may
be in the form of t place 'as it rotates to a vertical position. 80
an annular conifiguration.  As shown in   Again, the construction of such a
nozzle is           Fieure 6a. the port 73 is in its central posi-  simple
for straight ports, but suitable elas-           tion.  By movimn the plate
in or out, in a  ticity must he provided  in the case of
generally r:ed:al direction. the Position of  curved ports to allow for the
variation of        20 the port and thus the curtain, relative to the
peripheral extent of the other nozzles walls 85           centre of the
vehicle, can be varied. It will  as they are rotated.           be seen
that if the position of the port is   Whilst the vehicles described have
been           altered only on. for example, one side of  those having
simple curtain systems, the           the vehicle this will have the effect
of mov-  various methods of stabilising and altering       25 ing the edge
of the cushion. If the port 73  the trim described above can also be
applied 90           is moved inwards towards the centre of the  to
vehicles having more complex curtain           vehicle, as shown in Figure
6b the edge of  systems.  Examples of such systems are           the
cushion will be moved inwards which  those in which the curtains are in the
form           will have the effect of moving the centre of  of closed
vortices, and those in which at       30 pressure of the cushion away from
the  least part of the air forming the curtains 95           centre of
gravity of the vehicle, towards the  is recovered and re-energised. the
recovered           side remote from  that in which the port  air being
circulated back to the original           73 has moved and the vehicle will
tend to  curtain or being used to form an additional           drop on the
side where the port 73 has been   curtain.       35 moved. The movable
plate 72 is easily pro-     In the examples described above and 100
vided for straight portions of the ports in  illustrated  in the
accompanying drawings           the bottom  of the vehicle, but where the
the curtain-forming fluid is considered as           ports are curved, it
will be necessary to pro-  issuing from  the vehicle in a downwards
vide for the plates to slide one over the  direction at an angle to the
vertical, with a 



40 other as they are moved in and out to allow   component of direction
inwards toward the 105           for the variation  in  the circumferential
centre of the cushion. The angle may vary           distance. Both primary
and secondary cur-  but generally is between 45 and 60 to the
tain ports may be formed in this manner,  vertical.           the sliding
plates being moved together or    Where the moving of the position of a
45 independently.  Vanes, 74 may be provided   port or ports, is used for
varying the trim  110          in the side opening 71.
of a vehicle, this provides a convenient             Figures 7a and 7b
illustrate a further  means for maintaining the attitude of the
method of varying the position of a curtain,  vehicle over obstacles such
as rocky ground          and thus the edge of a cushion, relative to  or
waves at sea. Taking as an example, a       50 the centre of the vehicle.
The port is in the   vehicle travelling over waves at sea, the trim  115
form of a nozzle 76, the nozzle being annu-  of the vehicle can be
controlled by a simple          lar in form and of flexible construction,
or  mechanism, such as a gyroscopically con-          a series of separate
nozzles in an annular  trolled valve so that the vehicle remains on
configuration. The nozzle 76 is mounted in  a substantially even keel.
55 the bottom of the vehicle so that it projects  The operation is as
follows.            120          through the bottom  surface of the vehicle
When the front of the vehicle meets a          and the angle of ejection of
the air issuing   wave, which causes a locally reduced height          from
it can be rotated about a horizontal  and thus a locally increased pressure
rise in          axis.  Figure 7a shows the nozzle in its  the cushion, the
vehicle tends to lift at the       60 normal position, the curtain 77
issuing in a  front. A suitably controlled valve detects 125
direction towards the cushion which the  this rise and varies the position
of the cur-          curtain  is supporting.  By rotating  the  tain
forming port or ports, so that the          nozzle until it is vertical, as
shown  in  centre of pressure moved in a sense to          Figure 7b the
curtain 77 issues vertically  counteract the lifting tendency caused by
65 and the edge of the cushions will have  the wave. A reverse effect is
created when 130  .I                              4
944,504                      the front end is over a wave trough. Such  and
form  at least one curtain of moving                     a trim  control
can be used to counteract  fluid which flows towards the surface above
undesirable movements of the vehicle at any  which the vehicle is
supported, said curtain                      point on its periphery.  The
vehicle thus  forming at least part of the boundary of at         5
operates on a substantially even keel and  least one cushion of pressurised
gas beneath 70 



does not have imposed upon it undesirable  the vehicle.
vertical accelerations due to passing over   4. A vehicle as claimed in
claim I and                      obstructions.
claim 3 wherein the means for varying the                        However,
when a vehicle is operating  position of the centre of pressure of the
10 over waves a number of times longer than   cushion comprises means for
moving the 75                      the length of the vehicle, or over land
un-  effective position of at least part of the cur-
dulations having characteristics similar to  tain of moving fluid.
long waves, there is not the same need to    5. A vehicle as claimed in
claim 2 and                      maintain the vehicle on an even keel as
the  claim 3 in which at least part of the curtain                   15
vertical accelerations are quite moderate.  of moving fluid forms the said
common 80                     The vehicle can thus travel at a constant
boundary between the primary cushion and                     height form
the surface following the sur-  a secondary cushion wherein the means for
face profile.  In order to obtain such an  varying the position of the
centre of pres-                     operating  mode when  a control means
sure of the primary cushion  comprises                   20 responsive  to
attitude  variation  of the  means for moving the effective position of 85
vehicle is used for the said curtain position  the said part of the curtain
of moving fluid.                      variation, it is necessary to provide
an over-    6. A vehicle as claimed in claim 4 or ride which renders the
control means in-  claim 5 in which the fluid for forming the
operative when for example the vertical  curtain issues through a supply
port formed                   25 accelerations or the frequency of the
verti-  in the lower part of the vehicle, wherein 90
cal movement is below  a predetermined  the means for moving the effective
position                      value.  Alternatively the response of the  of
the curtain comprises means for moving                      control means
responsive to attitude varia-  the supply port.         tions may be given
a suitable time constant    7. A  vehicle as claimed in claim  6         30
rather than over-ride so that its effectiveness  wherein the means for
moving the effective 95                      gradually approaches zero for
very slow   position of the curtain comprises a member
variations.                                mounted in the lower part of the
vehicle                        Attention is drawn to specification No.  for
movement in a direction normal to the                      9900 59 (Serial
No. 944502) from which the  periphery of the cushion of pressurised gas,
35 present application is divided.             the supply port being formed
in the mov- 100                        WHAT WE CLAIM IS:-
able member.                        1. A  gas cushion  supported  vehicle
8. A  vehicle as claimed in claim  6                      comprising means
for forming beneath the  wherein the means for moving the effec-
vehicle a supporting gas cushion the boun-  tive position of the curtain
comprises a                  40 dary of which surrounds the vertical axis
movable  structure  depending  below  the 105                      through
the centre of gravity of the vehicle  bottom  of the vehicle, at least the
lower                      wherein means are provided for varying the
position of the  part of the structure being capable of move-
centre of pressure of the cushion relative to   ment in a direction normal
to the periphery                      the vertical axis through  the centre
of  of the cushion of pressurised gas, the fluid                  45
gravity of the vehicle so as to provide a  forming the curtain issuing from
the lower 110                      stabilising moment on the vehicle.
part of the structure.                        2. A gas cushion supported
vehicle com-    9. A  vehicle as claimed in claim  8
prising, means for forming beneath  the  wherein said structure comprises
at least one                      vehicle a primary supporting gas cushion
nozzle, the outlet of which forms a supply 



50 the boundary of which surrounds the verti-  port.
115                      cal axis through the centre of gravity of the  10.
A vehicle as claimed in claim 9 in-                      vehicle, means for
forming at least one  cluding means for rotating said nozzle about
secondary supporting gas cushion at least  a horizontal axis extending
substantially                      part of the boundary of which is common
parallel to the periphery of the cushion.                  55 with at least
part of the boundary of the    11. A vehicle as claimed in any one of 120
primary cushion and means for varying the  the preceding claims in which at
least part                      position of the common boundary whereby  of
a boundary of a cushion is formed by a                      the position of
the centre of pressure of at  curtain of moving fluid, wherein the fluid
least the primary cushion is varied relative  is ejected with an
inclination inwards away                  60 to the vertical axis through
the centre of  from the boundary of the cushion.         125
gravity of the vehicle so as to provide a     12. A  vehicle as claimed in
claim  11                      stabilising moment on the vehicle.
wherein the curtain forming fluid issues at                        3. A
vehicle as claimed in claim  1 or  an  angle between 45[err] and  60[err]
to the                     claim 2 comprising means for causing a fluid
vertical.                  65 to issue from the lower part of the vehicle
13. A  vehicle as claimed in claim  10 130                  4
944,504            the front end is over a wave trough. Such  and form at
least one curtain of moving           a trim  control can be used to
counteract  fluid which flows towards the surface above
undesirable movements of the vehicle at any  which the vehicle is
supported, said curtain   point on its periphery. The vehicle thus  forming
at least part of the boundary of at          5 operates on a substantially
even keel and  least one cushion of pressurised gas beneath 70    does not
have imposed upon it undesirable  the vehicle.            vertical
accelerations due to passing over   4. A vehicle as claimed in claim 1 and
obstructions.                              claim 3 wherein the means for
varying the               However, when a vehicle is operating  position of
the centre of pressure of the         10 over waves a number of times
longer than  cushion comprises means for moving the 75             the
length of the vehicle, or over land un-  effective position of at least
part of the cur-             dulations having characteristics similar to
tain of moving fluid.             long waves, there is not the same need to
5. A vehicle as claimed in claim 2 and             maintain the vehicle on
an even keel as the  claim 3 in which at least part of the curtain
15 vertical accelerations are quite moderate.  of moving fluid forms the
said common 80             The vehicle can thus travel at a constant
boundary between the primary cushion and             height form  the
surface following the sur-  a secondary cushion wherein the means for
face profile.  In order to obtain such an  varying the position of the
centre of pres-             operating  mode when a control means  sure of
the primary cushion comprises 



20 responsive to  attitude  variation  of the  means for moving the
effective position of 85             vehicle is used for the said curtain
position  the said part of the curtain of moving fluid.
variation, it is necessary to provide an over-    6. A vehicle as claimed
in claim 4 or             ride which renders the control means in-  claim 5
in which the fluid for forming the             operative when for example
the vertical  curtain issues through a supply port formed         25
accelerations or the frequency of the verti-  in the lower part of the
vehicle, wherein 90            cal movement is below  a predetermined  the
means for moving the effective position-            value.  Alternatively
the response of the  of the curtain comprises means for moving control
means responsive to attitude varia-  the supply port.         tions may be
given a suitable time constant    7. A  vehicle as claimed in claim  6
30 rather than over-ride so that its effectiveness  wherein the means for
moving the effective 95            gradually approaches zero for very slow
position of the curtain comprises a member            variations.
mounted in the lower part of the vehicle               Attention is drawn
to specification No.  for movement in a direction normal to the
9900:59 (Serial No. 944502) from which the  periphery of the cushion of
pressurised gas,         35 present application is divided.            the
supply port being formed in the mov- 100              WHAT WE CLAIM IS:-
able member.              1. A  gas cushion  supported  vehicle    8. A
vehicle as claimed in claim  6            comprising means for forming
beneath the  wherein the means for moving the effec-            vehicle a
supporting gas cushion the boun-  tive position of the curtain comprises a
40 dary of which surrounds the vertical axis  movable  structure  depending
below  the 105            through the centre of gravity of the vehicle
bottom  of the vehicle, at least the lower            wherein means are
provided for varying the position of the  part of the structure being
capable of move-            centre of pressure of the cushion relative to
ment in a direction normal to the periphery            the vertical axis
through the centre of  of the cushion of pressurised gas, the fluid
45 gravity of the vehicle so as to provide a  forming the curtain issuing
from the lower 110            stabilising moment on the vehicle.
part of the structure.               2. A gas cushion supported vehicle
com-    9. A  vehicle as claimed  in claim  8            prising, means for
forming beneath the  wherein said structure comprises at least one
vehicle a primary supporting gas cushion  nozzle, the outlet of which forms
a supply         50 the boundary of which surrounds the verti-  port.
115            cal axis through the centre of gravity of the   10. A
vehicle as claimed in claim 9 in-            vehicle, means for forming at
least one  cluding means for rotating said nozzle about
secondary supporting gas cushion at least  a horizontal axis extending
substantially            part of the boundary of which is common  parallel
to the periphery of the cushion.         55 with at least part of the
boundary of the   11. A vehicle as claimed in any one of 120
primary cushion and means for varying the  the preceding claims in which at
least part            position of the common boundary whereby  of a
boundary of a cushion is formed by a            the position of the centre
of pressure of at  curtain of moving fluid, wherein the fluid
least the primary cushion is varied relative  is ejected with an
inclination inwards away         60 to the vertical axis through the centre
of  from the boundary of the cushion.         125            gravity of the
vehicle so as to provide a    12. A  vehicle as claimed in claim 11
stabilising moment on the vehicle.         wherein the curtain forming
fluid issues at              3. A vehicle as claimed in claim  I or  an
angle between 45 and 60  to the 



claim 2 comprising means for causing a fluid  vertical.         65 to issue
from the lower part of the vehicle   13. A  vehicle as claimed in claim  10
130                                                  944,504      and claim
11 including means for widening  mined value.
25     the nozzle as it rotates to assume a more    17. A  vehicle as
claimed in claim  15     vertical inclination.                 including
over-ride means responsive to the       14. A vehicle as claimed in any one
of frequency of the variations in attitude of   5 the preceding claims in
which at least part  the vehicle, said over-ride means operating     of a
boundary of a cushion is formed by a  to over-ride said control means when
the 30     curtain of moving fluid, wherein the curtain  frequency of the
variations in attitude of     is in the form of a closed vortex.
the vehicle is below a predetermined value.       15. A vehicle as claimed
in any one of    18. A vehicle as claimed in claim  15 10 the claims 4 to
10 including control means  wherein said control means includes means
connected to the  means for moving the  for varying the response of the
control 35     effective position of the curtain and respon-  means in
accordance with a time constant,     sive to variations in attitude of the
vehicle,  whereby the operation of the control means     said control means
being arranged to operate  reduces as the frequency of the attitude 15 the
means for moving the effective position   variations of the vehicle
reduces.     of the curtain so as to produce a stabilising  19. A vehicle
substantially as described 40     moment on the vehicle in opposition to
said  herein and as illustrated in Figures 1, 2 and     variations in
attitude of the vehicle.     3 and Figure 4 or Figure 5 or Figures 6a
16. A vehicle as claimed in claim 15 in-  and 6b or Figures 7a and 7b of
the accom- 20 cluding over-ride means responsive to ver-  panying drawings.
tical accelerations of the vehicle, said over-     ride means operating to
over-ride said                  H. W. GRACE,     control means where the
vertical accelera-          Chartered Patent Agent,     tions of the
vehicle are below a predeter-          Agent for the Applicants.
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