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How It Works — the Hovercraft

The hovercrafi* is an entirely new form of transport,
and is quite different from any wheeled vehicle®, ship or
aeroplane. However, the hovercraft combines many of
the capabilities of all three; it can carry heavy loads
over land®, it can operate on the sea and it is airborne in
operation,

Hovercraft hover, or ride, on a cushion of air and so they

are sometimes called air cushion vehicles or ground effect machines.*

If a vehicle can be made to float on a cushion of air, it

can easily be moved in any direction by a small force.

However, it could easily be moved of its course® by wind

or waves, so an accurate system of control is needed to
move it from place to place safely. Generally, a hovercraft
has no physical contact with the surface over whick it is travelling®
so the controls must be aerodynamic—rather like aircraft

controls.

An illustration of an SRN6, which is now in regular
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passenger-carrying service’, is shown below. The main features
of its design and their method of operation are described
in the following pages.
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Early Experiments: High Pressure Air Pads

Over the years, two separate lines of thought developed
regarding the application of the ‘hover’ principle to vehicles.!
One envisaged the support of a vehicle on ‘pads’ of high-
pressure air®, the other envisaged its support on a ‘cushion’

of low-pressure air®,

It was at first thought that pads of high-pressure air could
possibly replace wheels, the wheels of, say, a motor car.* However,
two main difficulties became apparent. The first was
that with pads of high-pressure air, it proved difficult and wasteful
of power to lift the car high enough for it to travel over any but
the smoothest surface.®* The second difficulty was that of
propulsion: as soon as physical contact with the ground
was severed, a new method of propulsion had to be devised
to replace that usually supplied by the wheels.

Because of® these problems, the hovercar concept has
tended to be confined to the hovertrain’. Rails provide an
ideal smooth surface for the high-pressure air pads, and

also overcome the problem of steering. The vehicle is
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then ideally suited for propulsion by some form of aero
engine or some type of electrical induction motors.
Diagrams below show the simple high-pressure air

Pad, and the type of air pad that could be used for
hovertrains,

High-Pressure Air Input

SIMPLE AIR PAD
High-Pressure Air Input

one of several
supporting train
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The Air-Cushion — or ‘Plenum Chamber’

The idea of supporting a vehicle on a cushion of air
developed from early attempts at producing vertical take-
off aircraft’, and also the wish to increase the speed of
boats by feeding air beneath them to ease their passage
over the water. Propellers, in the form of fans,® were used
to provide ‘lift’ by keeping full of low-pressure air a cavity
underncath the craft®. The air lifted the craft and escaped
around the edges. This cavity, or chamber, was called a

‘plenum’ chamber from the Latin word ‘plenum’, meaning “full’ A

In order to successfully maintain lift, the engine and
propeller had to be sufficiently powerful to provide a
‘high mass flow’ of air. The flow of air had, in fact, to
be greater than that which could escape from beneath
the edges of the plenum chamber. Evern 50,5 there was
no way of ensuring that the air would escape evenly all
round the edge of the chamber.

A vehicle resting on a plenum chamber full of air was rather
like you sitting on a large, very soft, rubber ballb—the slightest
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state of unbalance could cause you to roll off’. The
slightest state of unbalance could cause one edge of the
plenum chamber to dig into the ground, whilst most of
the air escaped from the other side.

High Mass Flow of Air

OPEN PLENUM CHAMBER 8
IN STATE OF UNBALANCE
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The Momentum Curtain

The plenum chamber type of hovercraft showed the most
promise of successful development, but it had problems
of stability and required tremendous power to maintain
a reasonable hover height®. Some of the early types used
high-pressure air jets® to balance, or ‘trim’, the craft, and
these were controlled from the cabin. However, stability
of the hovercraft on its cushion of air still remained a real
problem.

To solve these problems, a plenum ehamber with a
momentum curtain® was developed. The plenum chamber
was almost filled with a box-like structure, thereby forming
a slot round the plenum chamber wall® and which was, of course,
open at the bottom edge. A curtain of flowing air, which
inclined inwards and maintained the air-cushion, could
therefore be created.

This arrangement achieved higher heights with less
power. It also solved the stability problem, as the air
flow to the momentum curtain could be controlled by
the commander, and he could maintain balance of the

craft quite easily. Later, the bottom edge was closed
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and slots provided for the passage of air. (See top draw-
ing, Page 11.)

The box structure in the plenum chamber had the added
advantage that it could be made walertight, and thereby form

a buoyancy tank on which a hovercraft could float when at rest
on water.®
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Skirts

Waorkable hovercraft can be built using a plenum chamber
employing the momentum curiain technique.* In fact, the first
one to cross the English Channel? used this system. However,
the hover height was still too low unless great, and uneconomical,
power was used®. Simple obstacles suck as* quite small
waves, or a f/ide-formed® ridge of shingle on a beach, could

prove inconvenient.

These problems led to® the development of the ‘skirt’.
This is a shaped, flexible skirt fitted below the bottom
edges of the plenum chamber slot’.  As the hovercraft lifts,
the skirt extends below it to retain a much decper cushion of air.®
The development of the skirt enables a hovercraft to
maintain its normal operating speed through quite large
waves. It also enables it to pass over boulders or ridges.

The skirt of a hovercraft is one of its most sensitive

parts. The design must be just right, or an uncomfortable
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ride results®. Also, excessive wear of the skirt can occur®® if

its edges are flapping up and down on the surface of the
sea.

Air Flow through
Plenum Chamber Slot.

Chamber

Flexible Skirt
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Main Construction

As with any vehicle, fuel is wasted when moving any un-
‘necessary weight.! This is particularly true of an airborne
vehicle, and therefore aircraft techniques of construction
are used in the building of hovercraft. This ensures

maximum possible strength with the least possible weight,

The basic structure of the hovercraft is a flat-topped
plenum chamber of oval or rectangular shape, and the
cabin, engine, control gear® and plenum chamber air intake®
are all fitted above the floor formed by the top of the
plenum chamber. With single-engined vehicles, the air
intake and engine are at the 7ear*, and the passenger or freight
compartment® is forward. The air intake is as high as possible
to avoid the entry of spray and dust.®

The buoyancy tank is fitted within the plenum
chamber so that there is a space over the top of it and
an air slot around its edges. The whole of the space through
which the cushion air flows is finished with flush-headed rivets,
smooth bends and smooth edges to ensure an uninterrupted air
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