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Foreword

AT the time of going to press, it is twelve years ago since Stephen
Darbishire photographed the Coniston saucer. Twelve years since the
writer first examined and correlated the Darbishire and Adamski photo-
graphs by orthographic projection in Space, Gravity and the Flying
Saucer.

At that time the scientific world was clamouring for ’just one tiny
shred of scientific evidence' to justify the existance of flying saucers.
r?10\N us just one' they said, "and we might begina think there is some-
thinginit’.

The anaysis of these two photographs was in the srictest sense scien-
tific, and the resulting conclusons were fair and unbiased. Yet athough
these offered something a little better than the 'iniest shred of scientific
evidence', for the only alternative amounted to a world-wide conspiracy,
the conspicuous silence which followed, both in the national dailies and
the scientific press, left no doubt as to their interest. Perhaps it was
simply a case of the lay public press not being able to understand, despite
my attempts to portray the claim simply. Maybe it was out of sheer
scientific aloofness that the technical press chose to ignore it. But the
fact remainsthe analysis did not fail to impress a |l those who read it.
And further, the claim is just as valid today as it was then; it still stands
up to sensible consideration.

Stephen Darbishire was nearly fourteen years old, when, accompanied
by his eight year old cousin Adrian, he photographed a saucer hovering
near Lake Coniston.

Then, over a decade later, the scene was dmost exactly duplicated in
the Sheffield area. Although on this occasion the players have been
changed, the circumstances remain strangely the same. This time,
another small boy, fourteen year old Alex Birch and his friends were
chosen for the principa parts. The circumstances of the event which
bear an amost uncanny similarity to the Coniston sighting, have aready
been published elsewhere.

It is interesting to note that, although it was Stephen Darbishire who
had the camera and subsequently photographed the saucer, it had been
his small cousin Adrian who had first spotted the object and had drawn
Stephen’s attention to it.

So with their more recent counterparts near Sheffield. It was Alex
Birch who had the camera and took the picture, but his young friend
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Stuart Dixon had first seen the saucers and excitedly pointed them out to
Alex and his other friend David Brownlow. Neither does the pattern
end there, for once again there has emerged far more than a 'tiny shred
of scientific evidence’, analysed in these pages, which is difficult to refute
or explain away as mere coincidence.

Once again the writer has been called upon to play a small part in this
up-to-date play, and time has forged our metal a little sharper. Indeed,
so much so, that the technically corroborative evidence for the flying
saucer is set out in the following pages in the form of an open challenge
to the scientific sceptic.

Over the last seventeen years or so, | have become increasingly con-
vinced that flying saucers, among other things, are extra-terrestrial space
ships powered by a form of gravitational manipulation (g field) the funda
mental concept of which was set out at some length in Space, Gravity
and the Flying Saucer.

The dual purpose of this subsequent book is to reconsider the 'G field
theory’ in terms of more recent sightings and to offer evidence of a
mechanical nature for the consideration of both the layman and the
technician alike. To this | would hasten to add, that those who might
hope to find the know-how of 'anti-gravity’ will na find it in these pages,
for obviously a scientific break-through of such magnitude could hardly
find its way into a book such as this. But | assure you, herein you will
find many, many clues, while allowing for such a technique to be realis-
able, the reader will find accompanying engineering problems which
dramatically supports many flying saucer witnesses' claims. It is accepted
of course that some of these facts will be more acceptable sometime in
the future than they are now.

Right from the beginning | would like to make one thing quite clear.
After many years of study, | do not know where flying saucers are
coming from, or why they are coming, though | have a suspicion why
officialdom chooses to keep the public ignorant of this truth. But | am
certain they are coming, as | am certain any unprejudiced person will be
if he studies the facts. Naturaly we can al be prolific with theories and
the ideas expressed in the following pages are also theory and | would
add that although mechanistic in conception, | think may be the correct
ones.

To offer some of the technical evidence for the existence of flying
saucers to the lay public is no mean task, for, however much we try to
simplify, it still remains technical. Yet | honestly believe, even the most
untrained person will be able to identify the pattern herein outlined. A
pattern which is there for the finding. | am merely pointing the way, the
theory itself requiring little more than an understanding of the inverse
square law. Because of the valuable evidence frequently left after land-
ings, much of the information herein was taken from the French records
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of that epic year of 1956/7. But esewhere the reader will find on inde-
pendent investigation similar evidence in abundance to endorse this
testimony.

This approach to the subject is ddiberately dua in nature and for a
dual purpose.

Dua Nature

1 To make a brief appraisal of current developments and generd state
of the art of aero-astronautics and to draw conclusions on where this
is taking mankind.

2. To review some technically corroborative evidence among flying
saucer sightings and incidents taken from a hard core of reliable
casss, to draw conclusions from this and compare with the previous
conclusions.

Dua Purpose

1 To offer information to flying saucer enthusiasts which may help to
designate what such craft are not, and what it may all imply.

2. To offer generally to the public evidence of a kind which has not
been heretofore presented, to verify the existence of visiting space
ships called Flying Saucers.

In the eighteen years or so since Unidentified Flying Objects were fird
brought to the attention of the general public, much has been said about
Hying Saucers. Books have been written, groups have been formed, and
an ever increasing number of ordinary people are becoming convinced
that 'there is something going on', and despite tak to the contrary,
reports of sghtings are just as numerous now as ever they were, no matter
how valid they may or may not be. In fact, since the publication of
Space, Gravity and the Flying Saucer in 1954, severd important factors
have emerged which have caused a great deal of controversy among
sceptics and the followers of "UFOlogy’ aike. Furhermore in present-
ing the evidence, | am acutdy aware of two radically opposed points of
view which has prompted me to be pertinent to volunteer as referee.

There have been books on the origin of Flying Saucers, books debunk-
ing Flying Saucers, books on contacts with visitors from Flying Saucers
and a whole hogt of conflicting and often fascinating literature. But
paramount among this debris of confusion stands one solitary and con-
crete fact which | have ventured to put forth in al humility and tolerant
goodwill. It is this. It is becoming al too apparent that there exists on
both sides of the 'camp’ a great deal of intolerane and prejudice which
is never worthy of any kind of scientific investigation. We are by now
most of us acquainted with the ogtrich technique o f the interplanetary
flying saucer sceptic, and unfortunately, the indifference of the so-called
scientific world at large. But equally there are students of UFOlogy who
will not, or cannot, appreciate that mankind has to crawl before he can
walk. The modern aircraft and the rocket may by comparison seem
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clumsy and ’'brute force-ish’, but in their own righ they represent near
miracles of engineering achievement which should be given their due
nevertheless. It must be stressed therefore that the inclusion of the first
three chapters is intended primarily to establish a comparison of the
present ' states of the arts' without which much corfiusion is apt to arise.

It is from this standpoint then that | would ask indulgence as we
review and attempt to corrdlate, step by step, some of the relevant issues
of this most important enigma of our times. But by all means let us
keep to the facts, then maybe we shall have earned the right to further
romantic speculation.

In the following pages evidence is re-examined which indicates al too
clearly, that if there is the remotest possible chance of a better way for
mankind to identify himsdlf with the infinitude of the cosmos, then we
should seek it. It is the author’s sincere belief that the accumulation of
this evidence illustrates a pattern which clearly exhibits unchalengesble
proof that there is a better way. It is for us to be, as it were, unpre-
judicia judges at a scientific hearing, while endeavouring to remember
that if this is a degree we cannot attain, then by all the truth in the mean-
ing of the word, let us gracefully leave the court room, for true scientific
pursuit of any portal, has no place for scientific snobbery of any kind.

Leonard G. Cramp.
Isle of Wight.
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1
Crossroads of Aerodynamics

AT the outset the inclusion of the subject matter of this chapter may
seem to have little to do with flying saucers or unidentified flying objects,
dedling as it does with the classicd development in aero-astronautics, at
best it may appear to be only a brief agppraisa of man’s present attempts
to fly faster and higher in the gaseous bubble he calls the atmosphere.
But it is set out here so that we might envisage a limit to feasble agria
travel as we know it today, at what point development may finaly stop
and into what exciting avenues it may lead designers of the future. At
this point 1 would only ask indulgence towards flying saucers while we
examine for oursdves where modern development is taking us. More-
over it is hoped this and the following two chapters may help to give a
little ingght to the laymen who otherwise might often and quite under-
standably make erroneous deductions concerning some aerial phenomena.
If by considering this information the reader arrives at the gravitationa
threshold and the gravitationa space ship it suggedts, then the objective
of this book will have been partly realised. But if in addition you are
guided to an acceptance of visiting space ships to this planet, then it will
have been fully justified.

In all scientific pursuits, as in nature, there are signposts available
for the guidance of the individuad who takes upon himsdf the task of
exploration and in the science of aero-astronautics he will find no excep-
tionto therule.

Therefore in order to lend a little colour to this story which has been
set out in the form of an enquiry, may | suggest that from now on we
imagine oursalves as travellers on a scientific exploration into unknown
country, bearing in mind that the journey before us may have been
trodden by others, long, long ago, and we have to look for clues left by
them, or natural signposts to guide us on the way. In the course of this
book we shall see plenty of them, they might be regarded as markers
down the exciting and unknown avenues which may one day lead man-
kind on his ultimate journey, a fantastic journey through time and space
to the distant stars.

We begin our story, not in the days of Wilbur Wright and his brother,
but in the present, with an up-to-date aeroplane, for we are here to
visualise the end of an erarather than the start of one.

There was nothing very specia about the morning of 17 July, 1962.
People dept, people dressed and prepared themselves for another day at
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PIECE FOR A JIG-SAW

the office, the factory, the shoe shop, and the hundred and one things
ordinary people do on an ordinary day. Yet in a way it was a very
specid day, for an earthman was about to qualify as an astronaut flying
an aeroplane.

On that particular day a Wendover Air Force Base, Cdlifornia, Major
Robert White of the U.S.A.F. was strapping himsdlf into the confined
and profusdy instrumented space caled the cockpit of the world's fastest,
highest flying machine, the X-15. As far as the Mgor was concerned it
was to be a day like any other, a little more exciting perhaps for he was
to push the little craft 'over the top’. But it didnot work out quite so
uneventful there was something el se.

Before we re-acquaint oursdves with this, by now well-known occasion
in the fidd of aero-astronautics, we shall benefit later on in these pages
if we take a brief look into the background of what has been called the
most thoroughly tested man-machine system for astronautical research,
the North American X-15.

It is an aircraft only in the strict sense of the word, for with a fusdage
length of some 50ft, and a wing spread of only 22ft, certainly the X-15
resembles a streamlined dart rather than the hypersonic aeroplane she
redly is. Primarily designed as a research vehicle for high speed missons
of more than 3,600 m.p.h. and altitudes above 100 miles, the X-15 is a
rocket powered, deek looking little craft of immense power.

Prodigious fud tanks serve to form the mgor part of her belly and her
stubby wings have been formed with solid leading edges, machined from
a specid dloy, known as Incondl X, which resigs the intensified aero-
dynamic heating through friction the little aircraft suffers when re-
entering the denser regions of the earth’ s atmosphee.

The X-15, the machine which was designed to meet the chdlenge of
launching a human being from earth into space with a glide return
journey, is the result of a nationa effort managed jointly by N.A.S.A.
(the United States Nationa Aeronautical and Space Administration), Air
Force and Navy. In the Spring of 1952, the National Advisory Com-
mittee for Aeronautics gave their orders to its laboratories, 'to study the
problems likely to be encountered in flight beyond the atmosphere and
recommended methods to explore these problems'.

The result of these labours was a decision in favour of an aeroplane
and in December 1955 a contract was placed with the Los Angeles
divison of North American Aviation Inc., to carry out basic research,
development and manufacture of three aircraft.

October 1958 saw the completion of the first, and in March 1959 the
machine had its first captive flight. In appearance it differs from most
other conventional high speed aircraft chiefly by the extraordinary small
wings and the fin which has a surprisingly thick trailing edge, Plate 1.
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CROSSROADS OF AERODYNAMICS

On re-entering the earth’s outer tenuous layers of atmosphere, the air-
craft could become unstable, therefore the wedge shaped fin has been
designed to act in a similar way to a smal parachuteit drags the
machine back a little and maintains its weathercock stability.

Fig 1. Basic flight programme of the X-15.

The aircraft has two basic flight programmes planned well ahead,
Fig 1. Research into high altitude ballistic flight and pure high velocity
flight and associated problems such as aerodynamic heating of the
machine as it plummets back through the atmosphere, and physical and
psychological effects on the pilot. We shall hear more about these effects
when dealing with the Flying Saucer later on.

The North American Co., planned to carry out a total of twenty test
flights before handing the aircraft over to the U.SAA.F. and N.A.SA.
Repeated use was made of the large room sized flight simulator which
the manufacturers had developed to simulate and check all the control
functions in the space aircraft. More than 2,000 such 'flights were made
by Scott Crossfield, North American Test Pilot and others on this elec-
tronic monster in order to familiarise themselves with the X-15's whims
before they finally took her into the air.

The test pilot wears a fully pressurised space suit and specia means
are provided to keep the cockpit temperatures normal. In the event of
an emergency in space, he will try to stay with the aircraft through the
re-entry stage, then using his gector seat, he will gect himself from the
machine. Should the velocity of the X-15 till be very high, the ejection
seat has been fitted with a small plate which creates a shock wave in front
of the pilot, thereby offering him some protection against the supersonic
blast he will be subjected to. The gjection seat has aso been fitted with
small fin-like stabilisers which will keep the seat and pilot on a straight
flight path, until the parachute deploys.

The X-15 isthe first research aircraft to be fitted with three different
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PIECE FOR A JIG-SAW

control systems; an ordinary conventional control column between the
pilot’s knees, a second aerodynamic system fitted with a miniature control
column for wrist operation when high accelerations are encountered, and
finally a baligtic control system, aso fitted with a short control column
which operates jet control nozzles fitted to fusdage and wing tips. These
are used during the balistic phase of the flights, where at extreme dlti-
tude the outer layers of the atmosphere are so tenuous as to render
ordinary control surfaces inoperable. In order to control or re-orientate
the machine, the pilot operates the small column which controls the jets
so that the wings are virtually pushed up or down as he wishes. Note,
we shall observe smilar stabilising techniques e sewhere as we progress,
meanwhile the reader is asked to retain it in mind.

As the speed of descent from extreme altitude increases, the plum-
meting X-15 begins to get hot through air friction and the pilot must
guide her back into denser atmosphere straight and true, otherwise the
machine may suffer an extreme buffeting which may cause it to bresk up.
At a predetermined height, the pilot begins to pull the machine out of its
screaming dive, and but for the 'anti G’ suit he iswearing he would
black out in the process. Even so, the majority of untrained people
could not tolerate pressures of the magnitude he has to withstand.

But we must now return to that day of 17 July when Major White
piloting the X-15, was at the top of his climb. The height was 58 miles,
making him the first man to qualify as an astronaut by flying a winged
craft, and the fifth man digible to wear the United States Space Wings.
But at that moment such thoughts were far from his mind, for Mg or
White dramatically reported over his radio, 'Thereis a thing out here,
there absolutely isl” He said later, ’'| have no ida what it could be. It
was greyish in colour and about 30 to 40ft away’.

In this respect it is perhaps appropriate therefore to begin our story
with the X-15, for it will be UFO reports like this, given by men like
these, which will ultimatdy help to smash the officid silence about extra
terrestrial visitors. An isolated case perhaps ? Hardly, for another pilot
of the X-15 reported a sighting which very much upset the flying saucer
applecart. This time it was Joe Walker, but he had a film to prove it.
When showing his film to the Second National Conference on the
peaceful uses of Space Research in Seattle, Washington, U.S.A., he said
'| don't fed like speculating about them. All | krow is what appeared
on the film which was developed after the flight'. The atitude had been
50 miles above the earth.

The objects numbering about five or six, appeared to be cylindrical
or discoid in shape and Walker admitted that this was the second
occasion on which he had filmed UFOs in flight. The camera was
mounted in the rear of the X-15 and the objects appeared as he reached
the arc of hisflight and began heading back for earth.
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CROSSROADS OF AERODYNAMICS

A later communique from N.A.SA. stated that the objects had since
been identified as ice flakes breaking off the aircraft. We shall hear
more about chunks of falling ice as the story unfolds.

As this book goes to press the latest information on the X-15 rocket
aeroplane says that in addition to heights of 67 miles and speeds of
equal to Mach 6.3 (about 4,100 miles per hour), the little craft had made
important contributions to the subject of man's ability to exercise his
powers in space and to the study of manned flight generally.

Now her designers are taking steps to develop a ramjet to fit under
the rear part of the fuselage. With this she will be capable of speeds up
to Mach 8!

With the X-15 man has met the challenge of pricking the gaseous
bubble which surrounds the globe. It is a great pity that such an achieve-
ment has not received the publicity the rocket shots have received, for
the dart-like aeroplane will ultimately do all that a capsule can do, and
more, for it can be brought back to base fully controlled.

But space in this chapter is running out, so we must leave the X-15
feeling a little satisfied we have given her some of the public attention
she and her team deserve, and return now to developments in nearer to
earth aircraft. What for instance of the huge transporters, the service
and civil aircraft?

Well, in a matter of ten years or so, flying speeds of civil and service
aircraft have increased by no less than 50 per cent and their speeds are
gtill going up. But one of the associated problems confronting the air-
craft designer of today is keeping the landing and take off speeds corres-
pondingly down. This is usualy achieved only by a compromise in the
design requirements and to some extent, cruising speed suffers most.

In the case of the military aircraft of course the compromise is not so
rigidly adhered to, therefore as cruising speeds increase, so landing
speeds are apt to get frighteningly higher and higher. A present day
combat aircraft for instance will touch down at something like 150-200
knots, while the supporting wings have been reduced in area and
thickness, so drastically, that it is often difficult, if not impossible for
designers to find sufficient space to accommodate the undercarriage, as
has been the practice in the past.

In order to match these increased touch down speeds, runways have
become prohibitively longer, while a great deal of research work has been
done into the problem of checking the speed of an aircraft after touch
down. In the case of the older propeller driven aircraft, this was achieved
with the aid of the reversible pitch propeller such as those employed in
the Britannia, Vanguard and the Lockheed Electra.

The introduction of the pure jet brought its own particular problems
and one solution was to install baffle plates or deflectors, which in effect
reversed the thrust of the jet efflux, thereby reducing the landing run of
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PIECE FOR A JIG-SAW

the larger aircraft. But this offers only a partia solution to the problem
and at best will offset the main difficulty alittle longer.

So we arrive at the first signpost in modern aeronautical science, for
there must be a limit to runway length as speeds get even higher. There-
fore quite clearly aircraft must be designed to take off and land in shorter
distances and ultimately, vertically.

In this respect the helicopter type aircraft wins hands down, but on
the debit side of the comparison, it is dragticaly handicapped by forward
speed limitations, which regtricts its employment to specidised fields of
application. Therefore designers are being encouraged to seek solutions
in other aerodynamic avenues.

This has given hirth to arcraft with swivdling wings, swiveling pro-
pdlors, ducted fans and downward facing jets. All of which are funda-
mental approaches to the same problem, that of getting an aircraft off
the ground verticaly. The advent of this approach to the problem has
introduced new terms into the aircraft industry, VTOL (Vertical take
off and landing) and V/STOL (Vertical/short take off and landing).

The Doak experimental aircraft built for the army by the Doak Air-
craft Company and powered by an 850 h.p. Lycoming T53 gas turbine
in the centre of the fuselage, was a typical example of this type of air-
craft, Plate 4. For take off, the ducted fans are swivelled about the
longitudinal axis of the short fixed wing, so that the thrust is absorbed in
a downward direction. Once into the air, the fans are tilted a little
forward so that they give a dlight forward thrust component to the
aircraft.

As the machine moves slowly forward a small amount of lift is
generated on the wings which gradualy builds up as the fans are lowered
further. Lowering the fans still more produces a greater forward speed,
until finally al the thrust from the propellers is absorbed in a longitudina
direction and the aircraft now moving horizontally at normal speed is
fully supported by wing lift.

Most of the aircraft being built to investigate the problems of vertica
take off and landing have a common design difficulty, the trangtion from
the hovering condition to the normal forward flight pattern. That point
where the wings are at too steep an angle to offer useful lift from forward
motion and the point where the aircraft might lose lift from the fans
when they are being lowered down. This is the transition period from
fan lift to wing lift which is presenting designers with many new and
difficult problems.

As propellers and ducted fans are not suitable forms of propulsion
for high speed aircraft, downward facing and swivelling jets are aso
being used for vertical lift. This was the principle employed with the
British Rolls Royce 'flying bedstead’ and then late, the Short S.C.I.
Plate2. Thisaircraft was successfully flown both asaVTOL aircraft
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CROSSROADS OF AERODYNAMICS

and as a conventional airplane off the runway. It was also the first
VTOL aircraft to be put through the transition manoeuvre successfully.
In fact her test pilot Tom Brooke-Smith of Short Bros., claimed that
there was no change at all in the behaviour of the machine. He said that
it was as easy as getting into a car and driving away. The S.C.1. rose
verticaly, gained speed and transferred from jet lift to wing lift so
smoothly that the uninformed passenger would have been quite unaware
of the rather wonderful feat of aeronautical engineering taking place.
Experimental aircraft like the S.C.1. were the forerunners of the high
performance aircraft now being developed. For example the Hawker
P. 1127, VTOL fighter aircraft which employs a fixed turbo-j&t, fitted with
turbo fan and swivdling jets for take off and forward flight, Plate 3.
Hovering flights on this machine commenced on 21 October, 1960 and
were successfully completed. The Griffiths supersonic VTOL 'dart’ air.
liner designed by Dr A. A. Griffiths of Rolls Royce, Plate 5, was to
employ a multi-banked lift engine system for take off and landing, and
forward facing turbine ramjets for transitional flight. In this configura-
tion the fusdage of the aircraft virtually formsthe lifting wing itself.

The vehicle would be capable of speeds around Mach 2-3. With the
exception of this and a few similar designs, many VTO projects are
somewhat pendised in the vertica take off role by the fact that they have
to lift the weight of their wings.

This may yet prove to be one of the fina radical developments in the
history of the aeroplane as such, for aready plans are being laid for a
type of aerid vehicle which can hardly be termed aircraft at dl. In fact
one can sddom browse through an aeronautical magazine nowadays
without coming across severd of these unusua futuristic configurations.

Topping the ever growing list is the work being done on a new concept
called the 'Aerodyne’ by Dr Alexander M. Lippisch & Cedar Rapids,
lowa. Dr Lippisch, designer of the famous war time Me. 163 'tailless
fighter’', suggests that the modern aircraft is afte all only a powered
glider and that the drag penalty suffered by most modern winged aircraft
is largely a needless one. He points out that a wing is a means of deflect-
ing a relatively large mass of air downwards, which in turn gives an
upward component of reaction. If the propulsive efflux be this a high
velocity stream from a thin jet, or a low velocity stream from a large
propeller is partidly directed downwards through a duct, then the nett
result can be comparable to a wing and the ordinary wing becomes
obsolescent, Plate 6(a) and (b). This is of course the principle expressed
in smpleterms, it becomesfar more complicated in actuality.

The aircraft, as we know it, might well disappear therefore, and its
counterpart of the future may look something like a streamlined shell
which houses the payload and power plants, with jet streams facing
rearward and downwards, to both propel and help support it in mid air.
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PIECE FOR A JIG-SAW

Of course, with less drag, such a vehicle can attain far higher speeds,
in fact its efficiency increases with forward speed. This gain can either
be used to transport payloads cheaper, or faster, or both. But if past
experience is any guide, it will amost certainly be ultimately employed
'to get therefaster’.

Other prominent designers visuaise the day when aircraft speeds permit
the use of pure badUdtic flight in the rarefied atmosphere at high dtitudes,
in which centrifugal force generated by the trgectory of such a craft,
will virtualy replace aerodynamic lift for the mgor part of the journey,
then the combined effort of extendable wings and jet lift will bring it
safely down at its destination.

If in this particular role centrifugal force might offer some assistance,
it can be a positive disadvantage in another, for because of it, manoeuvra-
bility of high speed combat aircraft is serioudly restricted. An idea of
the stress magnitudes generated by centrifugal force can be gained by
remembering that a modern fighter aircraft flying around Mach 2, must
turn in a circle no tighter than three miles radius in order to comply with
the regulation 6g limits imposed, and in order to withstand this, the pilot
must be wearing an ' anti-g suit’ or he would blackout.

As there is a limit to the dtitude in which an air breathing engine will
function and as hypersonic aerodynamic heating can become a formidable
problem which may inhibit further increases in speed at lower atitudes,
we might be judtified to pause a while and ask the question "whither
now? Will we in fact be able to fly aerodynamic passenger aircraft
faster, and higher, or are there other factors which will set even greater
limits? Indeed, at present, it rather looks as if the latter will prove to
be the case, for there are two other mgjor problems which we have not
yet considered the sonic boom and cosmic radiation.

Although taken for granted by many, the sonic boom may still yet
prove to be one of the greatest insoluble limitations of the aeroplane.
For ingtance, as a measure of its severity, a 180 ton Mach 2 or 3 arrliner
flying a 70,000ft, perhaps carrying 100 passengers or so, would sweep
across the Earth's surface with a thunder-like noie along the entire
supersonic flight path, often rattling and breaking windows in its wake
and awaking people from their deep within a band disturbance of some
70 miles wide! More recently it has been estimated that the Concord
airliner flying overhead will probably sound like thunder a five miles
range.

On this possible future nuisance, no nation has yet decided its policy,
but they must very soon.

One leading expert has been quoted as saying, 'Neva before in
history would so many have been disturbed so much, by so few’.

We might ask the question, ’is it justifiable that millions of people the
world over in populous areas, should have disturbed sleep, so that a
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relative handful of passengers might gain an hour or two in some other
place on our globe? Clearly the answer is no. For there could be no
deterrent, no moving away from the intolerable nuisance as one might
from a noisy railway shunting yard. We should have the unbelievable
task of having to learn to live with it. We shall see later that other
kinds of research may help to solve this problem in a revolutionary
kind of way, down another road.

Perhaps Air Marshal Sir Victor Goddard was strolling aong with
us for a while, when in the 'Shell Aviation News 1%9', he said,
'Is there no royal road to excellence in al the esentials of economic
long-range aviation? Can progress towards an ever receding summit
of economic excellence only be gained by those who, following well-
trodden paths as far as they go, reserve their courage and energy for the
later part of the ascent where they aspire to demonstrate their own par-
ticular contribution to progress ? Must we continue for ever to beat the
air as though it were the enemy of flight ? Or, is it possible that all paths
have hitherto been leading to a barrier that cannot possibly be economic-
ally scaled, but may be avoided by abandoning not the idea itself but
the latterly-accepted paths? All history shows that when the irresistible
force of the spirit of man meets an immovable body of technical opposi-
tion, the spirit of man eventually overcomes his pride and the dilemma
by going round the obstacle by a new route’.

We may now ask, what is this new route? An aircraft is essentially
a device which obtains support by air displacement. The bulk of this
air mass displacement and the velocity at which it is displaced are the
limiting factors. So we go on improving design, making aircraft less
susceptible to aerodynamic heating and drag as velocities get higher, but
somewhere along the line we can see the end. Somewhere along the road
where designers contemplate such limits as protecting aircraft surfaces
by magnetic shields to repel the ionised searing gas which, split seconds
ago was the earth’s atmosphere. A typical example is seen in Plate 7.
Problems like this are not so very far off we are b eginning to see the
turning point.

The possibility of finding a solution to the problem in some major
advance in aerodynamics is remote indeed, for while the very nature
of our airborne vehicles demands that they rend and push their
thunderous way through the air, so there must be a reaction and that
reaction is experienced by human beings as noise.

If the sonic boom caused by future airliners is likely to prove a
major problem for the earth’s slumbering inhabitants, the passengers of
such vehicles may themselves be subject to an even greater hazard, that
of cosmic radiation. For it is now well known that at 70,000ft altitude
at which such aircraft will probably operatethe s o-called total
ionisation due to cosmic rays can reach a maximum. The intensity in
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this region is often 200 to 300 times stronger than at the earth’s surface,
and the primary cosmic rays (chiefly extremdy energetic protons) can
penetrate to this level.

During solar storms, such radiation can intensify greatly, accompanied
with an abundant production of neutrons where the rays encounter
solid matter like an aircraft. On the possible harm caused to passengers
who might constantly fly at such atitudes, we can only be guided by the
experts. But even the experts are in disagreement. Some are inclined
to believe that there will be no danger at al, while others are concerned
a the possble cancer risk and with the younger pa ssengersiong
standing genetic effects of radiation. Certainly these are the limitations
which must be tackled first and in tackling these we may well find fresh
and more hopeful avenues to explore. We might find down these avenues
signposts which clearly indicate alternative and exciting approaches to
our problems. We may find that harmful radiation, air drag and sonic
phenomenon can al be by-passed quietly and without fuss, down another
road.

To the Flying Saucer sceptic, may | repeat once more the inspiring
words of Sir Victor Goddard, 'Must we continue for ever to beat the
air as though it were the enemy of flight?. We midht find that there
is an dternative, and what is more, the technicaly corroborative sight-
ings of UFO behaviour which we shall examine later on, suggests that
others may have achieved this very dternative and are employing the
technique to visit us now!
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Aerodynamic Saucers

THE materia in this chapter is offered to both sceptics of flying saucers
and believers alike, for its primary intention is to show some of the things
that saucers are definitely not. For despite some of the excellent aero-
dynamic qualities of disc type aircraft, it must be understood such designs
are subject to all the aerodynamic limitations discussed in the previous
chapter.

It is of course natural when attempting to diagnose certain phenomena,
to interpret the unknown in terms of the known, but caution must be
applied diligently to avoid unnecessary misinterpretation. In fact one
might say that one of the natural stages in acceptance of extra-terrestrial
flying saucers is the aerodynamic interpretation, which, if there appears
to be evidence to substantiate it initially, there is more to dismiss it later
on. In order to present more fully some of the available information
on disc aircraft, it is necessary to look back in time, but first a more
up to date example.

Several years ago a small gathering of people stood watching as a
test pilot climbed into the cockpit of a small prototype 'flying saucer’.
Mechanics busied around the sleek looking craft for a few minutes
preparing her for a test flight. Barely audible, from within the internals
of the vehicle, a soft whine murmured, gradually rising in intensity and
pitch. Around the perimeter of the craft a slight shimmering haze was
seen. Then dslowly the dark shadow underneath became deeper and
deeper, until a line of daylight separated it from the circular vehicle,
testifying that it was now airborne. As the shining craft lifted, it turned
slowly onits axis, reflecting shafts of light from the early morning sun.

Watching intently, the onlookers saw the vehicle lift higher and higher,
then gracefully move off to circle the airfield. Suspended beneath could
be seen the three dark blobs which was her undercarriage and as the
pilot manoeuvred the craft, a semi plan form view indicated nothing in
the way of wings, fins, or control surfaces. A dark space in the centre
and a peripheral dot were the only distinguishing markings. Apart from
that the craft resembled a rather streamlined, perfectly circular doughnut
of polished metal.

This particular account is not fictitious, neither is it an account of a
futuristic film set. It is in fact a brief review of a test flight made on the
AV RO Canadair aerodynamic flying saucer, originally designated ' Omega’
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and now more officidly known as the AVRO ’Avrocar. This particular
aircraft on which the author was allowed some pleas ing speculation in
Space, Gravity and the Flying Saucer was origindly  designed as an
experimenta vehicle for the Canadian Government in 1953, then before
the design work on the project was completed, it was quietly and myster-
ioudy cancelled. Rumour had it at the time, that the real reason was,
"there had been a mgjor break through in anti-gravities, rendering the
project redundant. On the validity of this report and others like it,
there seems to be no substantiation. As it was, the American Govern-
ment retrieved the drawings of 'Omega’ from the aepnautica waste
paper basket and work on the project was finaly recommenced under
contract for the American Defence Department. Even so, this machine
athough extremely advanced, was an aeroplane in the strict sense of the
word, Plate 8.

No matter how sceptical about flying saucers some aeronautical
engineers may be, continued reports of UFO sightings sooner or later
stirs many a hushed little pipe dream into activity, and with pencil and
dide rule doing overtime, the agrodynamic merits of the flying disc is
once again born.

From the hardcore of rdiable UFO sightings, the Topcliffe R.A.F.
Station incident offers an admirable case in point.

A drange thing was seen by two R.A.F. officers and three aircrew while
standing near Coastal Command Shackleton Squadron H.Q. at Topcliffe
one day in November 1953.

They had just landed after a flight and were watching a Meteor coming
into land at the neighbouring Dishforth R.A.F. Station.

One of them, Hight Lieut. John W. Kilburn, 31, of Egremont, Cum-
berland, then spotted ’'something different from anything | have ever
seen in 3,700 flying hoursin avariety of conditions'.

"It was 10.53 am. on Friday. The Meteor was coming down from
about 5,000 feet. The sky was clear. There was sunshine and unlimited
visibility.

'The Meteor was crossing from east to west when | roticed the white
object in the sky. This object was silver and circular in shape, about
10,000 feet up, some five miles astern of the aircraft. It appeared to be
travelling at alower speed than the Meteor, but was on the same course.

'| said: 'What the hdl’s that? and the chaps loakd to where | was
pointing. Somebody shouted that it might be the engine cowling of the
Meteor faling out of the sky. Then we thought it might be a parachute.
But as we watched the disc maintained a dow forward speed for a few
seconds before starting to descend. While it was descending it was
swinging in a pendulum fashion from left to right. We shal hear more
about this pendulum motion later, meanwhile the reader is asked to
retainitin mind.
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'As the Meteor turned to start its landing run the object appeared to
be following it. But after a few seconds it stopped its descent and hung
in the air rotating as if on its own axis. Then it accelerated at an
incredible speed to the west, turned south-east and then disappeared.
It is difficult to estimate the object’s speed. The incident happened
within a matter of 15 to 20 seconds.

"During the few seconds that it was rotating we codd see it flashing
in the sunshine. It appeared to be about the size of a Vampire jet air-
craft at asimilar height.

"We are dl convinced that it was some solid object We redised very
quickly that it could not be abroken cowling or a parachute.

"There was not the dightest possibility that the doject we saw was a
smoke ring or was caused by vapour trail from the Meteor or from any
jet aircraft. We have, of course, seen this, and we are al quite certain
that what we saw was not caused by vapour or by smoke.

'We are adso quite certain that it was not a weathg observation
balloon. The speed at which it moved away discounts this atogether.

"It was not a small object which appeared bigger inthe conditions of
light. Our combined opinion is that it was about the size of a Vampire
jet and that it was something we had never seen bef  ore in a long experi-
ence of air observation.’

Hight Lieutenant Marian Cybulski, 34, who was in a Polish Squadron
during the war and has flown 2,000 hours said:

"I agree with everything that Flight Lieutenant Kilburn says about this
mysterious object. There may be flying saucers and there may not be.
But this was something | have never seen before.’

Master Signdler Albert W. Thomson, 29, of Abbey Road, Barrow-in-
Furness, who has been with the R.A.F. for 14 1/2 years said, ' | saw just
the same. It was there in the air, a round shape which hung for a few
seconds. What it was | simply don’t know.’

Sergt. Hight Engineer Thomas B. Deweys, 20, of Bedworth, Warwick-
shire, also saw the object.

L. A.C. George Grime, 22, of Sdford, said, '| sawa sort of halo shining
in the centre of the object. It appeared to be going round and to shine
asitturned. It wasasolid object with no marksonit.’

A sixth flyer who saw the incident, Flight Lieutenant R. M. Paris of
Brighton, was on a flying exercise the day before and could not give a
personal account.

Now we shdl see later that a bi-conic shaped disc will in fact oscillate
from ’'side to side’ (or more technicaly, stal, fom side to side) when
descending, as in the Topdliffe incident, and witnessing this, many an
aerodynamicist might naturaly assume the craft to be aerodynamic in
operation, but it would be wrong to assume from such behaviour that
saucers arein fact totally aerodynamic.
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The aerodynamic qualities of the disc are of course by no means
unknown. In fact every complete work on aerodynamics of the aero-
plane mentions at |east one or two designs.

Of the earlier attempts, perhaps the following deserves the highest
credit, for born as it was in the days when even the conventiond fusdage-
tail-wing system was ill in the early expearimentd stage, a disc wing
embodying VTOL capabilities was indeed years beforeitstime.

It concerns the work of Capt. Alexander Sipowicz, who in 1927 res-
ponded to an officia circular issued by the Tenth Department of the
Polish Minigtry of War, Air Force Command, inviting ideas for improve-
ment in Service equipment. Sipowicz's contribution was a VTOL
vehicle of annular disc plan form: he called it the Helipan.

Fig 2. Artist’ simpression of Sipowicz’'sVTOL 'Hejpan'.

Fig 2 shows this to be of the ducted fan type aircraft in common use
today. The annular wing (1) supported the 'cabin’ ), over the middle
of the annulus on four struts. Beneath this and mounted within the
annulus was a four bladed fan, powered by two engines (3). The bottom
ring of the annulus was extended by attachment of the centrd duct (4)
which aso housed four sets of differentialy operated rudders or control
surfaces (5).

In operation, the fan was to draw air from above and below the wing,
thereby producing a pressure differential plane which would augment
the downward directed air jet. In addition Sipowicz clamed that the
parachute type wing would reduce the rate of descent in the event of
an enginefailure.

Stability, manoeuvre and rotation about the longitudinal axis was to
be effected by the use of the differentialy operated rudders. To this
end, Capt. Sipowicz conducted exhaustive tests with flying scale models
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powered by 0.5 h.p. engines. From this he estimated that a 200 h.p.
engine, or two 100 h.p. engines geared together, would provide sufficient
power to lift a craft of some 1,7641b weight and that under these con-
ditions a 13ft diameter propdler would create an airstream velocity of
about 65.61ft per sec, enough for the internal control surfaces to provide
adequate manoeuvrability.

The April 1929 issue of the Polish Aviation monthly, Lot Polski’
carried an apped by Capt. Sipowicz for practical assistance in completion
of the Helipan, but owing to the loss of many records during the last
war, it is not certain if in fact he received such help, or if the project was
ever completed, but there can be little doubt, Sipowicz's VTOL machine
was indeed years before its time.

Although Capt. Sipowicz's disc wing aircraft was esentially a VTOL
project, down through the romantic years of early aviation there are
records of earlier attempts to exploit the pure aerofail quality of circular
wings. One of the earliest successful attempts was the Lee-Richards
annular wing monoplane, a model of which is exhibited in the Science
Museum at K ensington, L.ondon.

In 1910, a Mr G. H. Kitchen did some original experimental work on
the annular wing and accordingly took out patents which were later
procured by Cedric Lee and Tilghman Richards.

After numerous attempts, a promising design was arrived at and a
little monoplane took shape in the sheds at Shoreham Aerodrome.
Gordon England, an experienced pilot of that time, having been flying
since 1909, sgned on as an independent test pilot, meanwhile the work
continued behind locked doors and a shroud of great secrecy, to say
nothing of the armed guards patrolling the establishment at night!

Then the great day arrived, and in the early hours of a bleak morning,
the little craft was whedled from the sheds. At 30 miles per hour, Gordon
England had covered little more than 400ft of the first taxiing trials,
when he found to his extreme surprise that he was airborne and climbing

rapidly! But so responsive were the controls he decided to stay in the
air.

Climbing with nose well up, the speed of the machine increased to
about 85 miles per hour and very soon England was at the 2,000 feet
level, where he carried out a series of gentle turns. Thus he continued
for 30 minutes before descending to the aerodrome. Then a 700 feet the
little Gnome engine decided to cut out without warning and despite the
pilot's efforts to regain control, up shot the noseuntil the little plane
was completely inverted, whereupon it completed an exemplary loop.

Unfortunately, recovery from this unexpected manoeuvre brought it
very close to the ground and after striking some telephone wires the
little craft ended up very ungainly in a nearby ditch, close to the aero-
drome sheds.

PIB
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There was a breathless pause, then the somewhat bedraggled figure of
Gordon England painfully extricated himsdf from the pitiful wreckage,
stood looking at it for a moment, then somewhat shaken but none-the-
less enthusiastic about the little annular wing monoplan€’s latent possi-
bilities, he walked away.

A later examination of the wreck revealed that the fud tank (athough
undamaged and the right way up) was completely empty, wheresas it had
origindly contained sufficient fuel for some three and a hdf hours' flying.
The cause of this mystery was never discovered.

Later the aircraft was redesigned and rebuilt and many successful
flights were made until the officia interest in it changed and the project
faded into obscurity. Plate 9 shows how advanced the little craft was.

Then in 1913 a French Engineer in Dijon, M. Bourgoin, began experi-
menting with a smilar annular-wing aeroplane. True the tests were
unsatisfactory, but one interesting feature of the design dlowed for the
incidence of the annular-wing to be varied during flight.

In 1933 the German sculptor, Antes, created much local interest by
successfully demonstrating his annular-wing type models.

Then more recently in 1937, N. H. Warren and Th. R.Young secured
a patent for what they claimed was a non-stalable monoplane of 'rhom-
boidal shape', i.e. the forward wing curved backward and the trailing
wing curved forward, so that the wing tips merged together. A conven-
tional tail was provided at the stern of along fusdage. In 1943, a model
for a two-seater fighter of similar design was brought out, but now the
tail had been omitted, special emphasis being laid on the triangular shape
of each wing. Although this design was based on sound aerodynamics,
nothing more was heard of it.

Later, in 1944, L. Peel brought out a further claim for the annular
wing, in which two engines and their two airscrews were st in line and
facing each other primarily as a means of offsetting torque.

It is interesting to note that while wind tunnel tests proved beyond
doubt the admirable stalling properties of wings of very small aspect
ratios, i.e. ratio of wing span to width or chord, this was never serioudy
utilised by subsequent designers. Yet even in the early days of the old
"box-kites', when the centre of gravity was often fr too far back, the
square shaped tailplane may have saved many a pilot’s life, by refusing
to stal even under extremely provoking conditions. But the science of
aerodynamics was rushing ahead by leaps and bounds and one of the
revelations was that a tailplane of 'good’ aspect etio was more efficient,
S0 it was, but this in turn made the stall worse when the centre of gravity
was moved somewhat aft.

It is none-the-less interesting to note that wings of circular or square
plan form were tested in the early days at incidences of up to 90 degrees,
while normal aerofoil tests were restricted to rather small incidences
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which generdly excluded the range of sal. Despite the extraordinary
capacity of circular wings to produce a very gradua stall even at very
high incidences, it is strange that apart from the barest few, designers
seemed to ignore the fact that such wings promised more safety in flight,
though it was long ago established from practical experience that flying
at the stall, known as the 'second regime’, can bepositively dangerous.
On the other hand, spinning at that time was attributed to high wing
incidences and no doubt many of the lightly loaded rectangular wings of
that day made the stall comparatively harmless. Even s0, the nose dive
foggNi ng accidenta staling was known to be the cause of most serious
crashes.

Early researchers such as Eiffd, Riabouchinsky, Prandtl, Dines €c.,
conducted wind tunnd tests on aerofoils of low aspect ratio, and Eiffd’s
results showed clearly that while the ratio of the resulting forces was
highest for wings of low aspect ratios and that dender wings gave greater
drag at 90 degrees incidence, disc wings gave the least resistance of al.
The work of Riabouchinsky established that disc wings attained their
greatest lift at only 12 to 14 degrees incidence, and beyond their critica
incidence they gave a gradua decrease of lift. Whereas it is well known
that wings of normal aspect ratio give avery abrupt and unsteady decline.

But the rea pioneer of the disc wing was Charles H. Zimmerman, an
engineer of N.A.C.A., who in 1930 subjected the properties of disc wings
to extensive wind tunnel investigation and it is interesting to note that
not only does the report of this work ill form the basis of some present
research, but a good deal of it confirms qualitatively some of the experi-
ments made 20 years before.

Zimmerman set himself the task of developing a redly fool-proof
aeroplane which anyone could fly, with particular regard to the stalling
problem. Among other things, this work showed that very small varia-
tions in aspect ratio and wing tips produced marked differences, and that
induced drag of circular or square wings is by no means as prohibitive as
theory would indicate.

One of the chief advantages which Zimmerman's reseach reveaed
was the fact that disc wings gave less profile drag at small incidences,
due to the reative reduction of the thickness of the aerofoil sections.
Indeed this might be one of the chief advocates for the disc wing where
high speed flight is concerned, for at twice the velocity of sound the drag
is almogt entirely dependent upon the thickness/chord ratio of the wing.
As an aeroplane, the structurd simplicity of the disc has much to offer.
Concerning this and other attractive features, the author published an
article entitled, The Disc Type Aircraft, in Aeronautics, December
1958. It is felt that an abridged version of it might be of interest here,
even if to show the UFO student that the aerodynamic qualities of the
disc have been given due consideration, though it is obvious from the
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beginning that in many respects saucers do not fit in with established
aerodynamic technology. It is fair also to point out that the following
similar conclusions were arrived at independently, the above materia
concerning the work of the pioneers not being available at the time.

The Disc TypeAircraft.  Aeronautics, December 1958

The object of this article is to urge that the case for the disc type
aircraft be given further investigation, for it is felt that it does in fact
posess certain inherent advantages which have been largely overlooked
and are here briefly outlined in this text. The following summary shows
some of the advantages which are a naturd consequence to an aircraft
employing this type of wing.

1 It has been found that a wing so constructed offers a vastly superior
strength-weight ratio to more conventional types.

2. The design inherently advocates the employment of vertical take off
and landing.

3. Because of the extremely light structure plus VTOL characterigtics,

the aircraft offers its crew greater chances of survival than those

now accepted.

It has now been established that the disc type aircraft offers the best

compromise for re-entry into the earth’ s atmosphere

In addition to the above, it is suggested that by rotating the disc

wing, leading edge aerodynamic heating may be considerably delayed.

Due to the extremely light structure, the aircraft would have a

greater payload capacity and/or greater range.

It is believed that this type of aircraft does not require a conven-

tional fin, rudder and talplane assembly, which again offers a

considerable weight and drag saving.

8. As practicaly the whole aircraft contributes to lift in forward flight,
most of the dead weight of a conventiona fusdage is largdy €im-
inated asin anormal flying wing.

9. Being a VTOL aircraft, a conventionad type undercarriage is un-
necessary smdll castering type shock absorbers woul d suffice. This,
together with a greatly reduced hydraulic system, also represents a
considerable saving in weight.

10. Due to the total wing area being formed into a circle, obviating the
need for fusdage and tailplane, this type of aircraft would greetly
facilitate stowage in restricted spaces for instance, aircraft carrier
hangar decks, Fig 3(a).

It is accepted that some of the above items could be true of any other
"flying wing' type of aircraft, but the prime reasm why they would be
especialy applicable to this design is discussed below.
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In the past, employment of a piano bi-convex wing would not have
been considered, but with present day supersonic aircraft it can be
shown to have certain advantages.

Fig 3. Two plain cones automatically provide aerofoil shapes for avery
lightweight structure.

The basic proposa of this incorporated design suggests that a plane
circular wing be constructed in much the same fashion as an ordinary
bicycle wheel, which, because al interconnecting members are under
tension loading, is immensely strong and resilient. It follows, to illustrate
the principle simply, that a glider type aircraft could be built comprising
little else than an outer rim, central disc or cupola, connected by a series
of turnbuckle tensioned wires, the whole then being covered with doped
fabric. This structure employs neither ribs nor spars, but in fact is the
stronger. This has since been done in the Soviet Union. Reports say
the pilot finds the aircraft will land itself and is practically crash proof.
A typical part structural version of the author’s is shown in Plate 12.
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By way of example, amodel aircraft with awing span of 7ft and a
gholrk;j of 1ft having a wing area of 7 sg. ft, has an al up weight of

Blb,
giving a wing loading of some 14ozs/sg.ft. A 3ft diameter circular wing
having approximately 7sg.ft of wing area was built on the whee
principle which weighed some 150zs, giving a wing loading of about
20z9/sq.ft. This model when dropped from a considerable height on to
the rim sustained barely any damage. The weight saving in this case
was no less than eighty-five per cent.

Fig 3(b) shows a cross section A-A through such a structure, rep-
resented by an upper and lower cone. It follows that section B-B is,
in fact, part of a parabola and forms a bi-convex wing section. This
holds good for gpproximately two-thirds the radius of the wing, gradualy
changing to section A-A. Fig 3(c) depictsthis more graphicaly.

It must be stressed that this is a natural function of a plane conical
shape, therefore no formed ribs are necessary; the bi-convex shape being
relative to air stream, which can be in any direction. A feature of this
wing is the fact that it could even be rotated as stated, but because of its
uniformity it presents an aerofoil to any flight path.

Due to this, should the aircraft dip or receive a Sde gust, it meets the
flow normal, and lift is maintained. There are certain rolling character-
istics associated with this, but these can be compensated. Fig 3(d)

It is suggested that it would not be necessary to rotate the whole
aircraft on change of course, reorientation of the centre portion may
suffice. Should a disc of asymmetrical bi-convex section be rotated at
speed, a vertica lift component due to the 'coandd effect would be
generated, Fig 4(a), the exact value of which can be determined by
experiment. It is also suggested that a rotating disc may suffer less drag
in a moving fluid than a stationary one, due to the local pressure rise at
the 'trailing’ edge, Fig 4(b).

A limited amount of work has been done by the author in this respect,
without any satisfactory conclusions being reached. But the theory
indicates that the combined effects of centrifugal and lineal flow induce
a divergent and consequently decderated air stream with an accompanying
pressure rise. To some useful amount, this may offset normal drag.
A 'magnus’ or side lift effect from this might be dfset by counter-
rotation (later discussed in terms of UFOs).

We have seen that as aircraft flying speeds have increased, one of the
accompanying disadvantages has been the correspondingly increased
landing and take off speeds, which have in turn demanded longer runways.
To this end, wing leading and trailing edge flaps on more conventiona
type aircraft have been successfully exploited. Fig 4(c) shows this to be
in effect an attempt to change a high fineness wing section to one with
high-lift characteristics, which, of course, has certain aerodynamic and
mechanica limitations. It is suggested that a variant of the conic
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Fig 4. Some of the aerodynamic advantages of the Disc-type Wing.

wing aircraft however might contribute a useful solution whichis briefly
outlined as follows.

Fig 4(d) shows a modified bi-conic wing having an annulus in the
centre which is formed by a radiused wall, section A-A. It follows that
as with section B-B in Fig 3(b) a development at the section making a
tangent with the inner annulus, reveals a naturaly formed high lift type
aerofoil section of usable shape. This would seem an advantage, as it
has been arrived a without the employment of complex and weighty
mechanisms. It follows therefore, that if an airstream is passed outwards
over the wing, tracing a near tangentia path to the annulus, a usable lift
should be generated. Work has been done on this and the system works
quite successfully, athough complications are experienced due to the
rather unusual divergent flow conditions over the wing, and the lack of
data concerning it. It will be appreciated that between sections A-A
and B-B, Fig 4(d) there are effective agrofoil sections of varying thick-
ness/chord ratios which can be selected by a variable nozzle type
cascade device such as that employed by the writer.
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Unlike the comparatively thin trailing edge of the conventional wing,
the disc wing leading-trailing edge is more rounded and to some extent
lift is augmented by the downward deflection due to 'coanda effect over
this part of the wing as in Fig 4(a). It is possible that the effect might
be even further enhanced by the provision of an annular flap situated at
the periphery of the disc.

In the VTOL role the centre of lift would normally be situated at
the centre of the wing, which would demand a similarly placed e.g.
position. With the aid of the variable guide vanes however, an
asymmetrically-placed centre of lift can be arranged, giving the aircraft a
bias in any chosen direction. Work has been done in this respect, and
the result suggests that at low speeds helicopter type manoeuvrability
may be possible.

Rotating a portion of the wing would offer an attractive aternative
means of sabilising the vehicle, particularly when operating in rarefied
atmosphere at high altitudes, or hovering.

Fig 5. Changes of airflow during VTOL and Transitiond flight.

Airflow conditions from radia to longitudinal, such as would be
experienced in trangtiona flight, may not involve insurmountable diffi-
culties as might be expected, but careful matching of the radial airstream
velocity over the wing, and that due to the forward velocity of the
aircraft will be necessary.

Fig 5 gives a diagrammatic idea of the generd conception of hovering,
trangitional and directiona control technique as at present visudised by
the writer. While the sectiona moded and the test rig shown in Plate 12
illustrates the general idea further.
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