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Introduction

The old foundations of scientific thought are becoming unintel-
ligible. Time, space, matter, material, ether, clectricity, mechanism,
organism, configuration, structure, pattern. function, all require
reinterpretation. What is the sense of talking about a mechanical
explanation when you do not know what you mean by mechanics?

The paradox is now fully established that the utmost abstractions are
the true weapons with which to control our thought of concrete fact.

So said the philosopher Alfred North Whitchead in his Science
and the Modern World, 1925. But surely weapons are not needed
to control belief in what is true in Nature. Abstraction can surely
have no lasting place in science. Physicists have had rather more
to assimilate than has been possible and have lapsed a little
into a world of abstraction. Whitchcad must be wrong. The
old foundations of scientific thought were intelligible to their
creators. To say that they were becoming unintelligible merely
implies developing weaknesses in the minds of later generations
of scientists. There was impatience at the difficulties of fathom-
ing and charting that sca of cnergy permecating space—the
acther. And so, many pretended that the aether does not exist
and did so by abstract mathematical formulations. History will
one day show that they were wrong. In this work we will
explore the modern evidence proving that the aether is a
reality. We will proceed without mathematics and we will attack
abstraction, and, in particular, we will attack Whitehead’s
problem of understanding mechanics, by explaining the
nature of mass.

A mathematical analysis is provided in the author’s book
Physics without Einstein, but this new work goes beyond the
scope of that book by incorporating the results of further research
and cxposing some weaknesses in existing theories. A solution
to the mysteries of the creation of the solar system is an impor-
tant original feature presented in this work. It is anticipated that
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the evidence provided will convince the reader that the ever-
present aether deserves his attention, but if the reader is left
with doubts it is hoped that this book will stimulate him to voice
them and to seek to resolve them constructively. The true
form of Nature is already set. It needs imagination and analysis
and a will to defend as well as criticize any theories put forward,
if we are to find a way to comprehend the sub-structure of
Nature. In this book the author has been ready to criticize and
has offered much that can be criticized, and if the reader is
left with doubts he did not have before, this book will have
served him well.



Nature’s Unseen World

There are innumerable niceties concerning notions, relations,
instants, formalities, quiddities and haecceities, which no one can pry
into, unless he has eyes that can penetrate the thickest darkness, and
there can see things that have no existence whatever.

ERrRASMUS, Moriae Encomium, 1509

Erasmus preceded Galileo, Descartes and Newton, men who
founded new disciplines leading us to classical physics, the
physics of an era of unquestioned belief in the existence of an
aether. This era passed at the beginning of the twenticth century.
The ideas of Einstein, Heisenberg and Pauli have changed our
physics. We have reverted to principles, concepts which to
Erasmus would be notions, relations and formalities. Our
physics are now founded upon abstract philosophical dogma,
whereas physical phenomena are still governed by an all-
pervading environmental influence which, as it must have a
source, signifies the existence of an aether. Because his eyes can-
not penetrate the thickest darkness, the scientist of today cannot
see what exists in apparently empty space, but he feels its effect
and should be ever-conscious of its existence. The cosmos is
linked by space and so space must be examined to find the
links between the phenomena of our universe.

Understanding the cosmos provides an exacting challenge.
But it is easy to find a starting point. Let us review some words
quoted from the book by Lincoln Barnett entitled 7The Universe
and Dr, Einstein:*

Today most newspaper readers know vaguely that Einstein had
something to do with the atomic bomb; beyond that his name is
simply a synonym for the abstruse. While his theories form part of

* Page 12 of sccond revised edition, Harper and Row, New York, 1957.
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the body of modern science, many of them are not yet part of the
modern curriculum. Tt is not surprising therefore that many a college
graduate still thinks of Einstein as a kind of mathematical surrealist
rather than as the discoverer of certain cosmic laws of immense
importance in man’s slow struggle to understand physical reality. He
may not realise that Relativity, over and above its scientific import,
comprises a major philosophical system which augments and
tllumines the reflections of the great epistemologists—Locke,
Berkeley, and Hume. Consequently he has very little notion of the
vast, arcane, and mysteriously ordered universe in which he dwells.

Clearly, we must start with Einstein’s Relativity. Yet,
where will this lead us? Will we follow like sheep into the
complexity of a philosophical system and be hopelessly lost
in a world of confusion? Let us avoid indoctrination which may
cause us to make our scientific evaluations on the basis of
aesthetic appreciation. It is not uncommon for scientists to
describe Relativity by the use of the term ‘elegant’, but the
truths of Nature arc all too often inelegant and if we arc to be
objective we should favour simplicity rather than complexity.
Disorder may come from order. Complexity may come from
simplicity. The fundamental structure from which we are formed
may therefore be simple, and should be assumed so in our
initial enquiries. The world we experience is one of threc dimen-
sions. It is, in its structural geometrical concept, rather simple.
It can be visualized. It is experienced and, in this sense, it must
be real. Yet, Relativity would have us believe in a different world,
a world of four space dimensions interlinked by time. Relativity
concerns ‘notions, relations, instants . . . which no one can pry
into, unless he . . . can see things that have no existence what-
ever.” These may seem to be words of a heretic but, in the spirit
of Erasmus, we will forge ahead with this assertion as a challenge
to the existing disorder of things.

Do we have any allies in this pursuit? A recently published
book by Harald Nordenson has critized the fundamental
foundations of Einstein’s theory.* In the final reflections in this
work Nordenson writes:

As I'have criticized Einstein very heavily in this book I am anxious to
point out that my criticism applics to his philosophical reasonings

* Relativity Time and Realiry, Allen and Unwin, London, 1969.
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and especially those of epistemological character. On the other hand
I have the greatest respect for his eminent contributions in other
domains of mathematics and physics.

I have often met persons, especially outside Sweden, who have
expressed their astonishment that Einstein was not awarded the
Nobel Prize for his Theory of Relativity, which many people consider
as one of the most outstanding achievements of this century. As a
member of the Swedish Academy of Science which distributes the
Nobel Prizes of physics I am on the other hand very glad that this
was not done, since the Theory of Relativity is not physics but
philosophy and in my opinion poor philosophy.

Nordenson has attacked the logical foundations of Einstein’s
theory. He has presented persuasive reasons, which we need
not review here. Our object is to portray reality and replace the
abstract, a point which is singularly pertinent if we look at
the review which Nordenson's book attracted from the British
Journal for the Philosophy of Science (August 1970):

The author of the book under review is led to the drastic conclusion
that Relativity Theory is logically incoherent, contains incon-
sistencies and must be rejected, even though he admits we have
nothing to put in its place.

It seems appropriate to mention that in September 1970
the Review Editor of this very journal wrote to the publishers
of the present writer's book Physics without Einstein explaining
the difficulty of finding a reviewer. About the book he wrote:

We noted its unusual interest and decided that we should like to
review it in our columns. Unfortunately we cannot do this if we
cannot find a reviewer, and so far all the five persons approached
have been unable to review the book for us.

It would seem that the modern physicist is so specialized
in the physics of today that he has lost the aptitude to adapt
to new ideas. Perhaps, however, we should be referring only
to the philosophers of science. Unable to adapt to new concepts
but unwilling to reject the old unless we have something to
substitute, the philosophers appears locked in a state of mental
stagnation. Relativity is sacrosanct.

The relativistic method is so entrenched that few writers are
able to secure publication for their alternative ideas. Few readers
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can assimilate what is presented to them in texts on Relativity,
but the establishment has ordained that Relativity shall be the
accepted doctrine. To quote from a publisher’s summary of a
recent work on gravitation:

This book is a review of recent research developments pertaining
to the theory of gravitation. After consultation with many scientists
throughout the world working in relativity theory, the most impor-
tant topics being worked on today were selected for inclusion in the
book.*

Someone has decided, it scems, that only Relativity can lead
us to understanding gravitation.

Our challenge, therefore, is not merely presented by the
cosmos. Mankind has inertia just as docs mass. The challenge
in the quest for ultimate truths is to confront this barrier
presented by man himself. Later in this work we will consider
the nature of gravitation. Leading professors have expressed
themselves on this subject. Hoyle (1964) wrote:t

There is no such thing as gravitation apart from geometry . . . the
geometrical relationship between different localities is the pheno-
menon of gravitation.

On the same subject, Bondi (1963) wrote:

Gravity is a peculiar force and thus rightly described in a very
special way.

Our starting point could be Relativity, but what prospect of
lasting success? Perhaps that path will lead us to dispose
of the cosmos as some mathematical concept devoid of real
form and essentially peculiar. It seems better to retrace some of
the ideas of antiquity and examine how our basic ideas of the
cosmos developed. We must look at the problem of the void
in which we are immersed. Either there is some physical sub-
stance filling all space or there is not. If there is, then 1t must
yield its secrets if we pry into this unseen world with enough

* Gravitation: An Introduction to Current Research, Wiley.

T ‘A New Theory of Gravitation® by Hoyle, pp. 19-26 in 1964 BBC Publication
entitled 4 New Kind of Physics.

I “Acceleration and Gravity” by Bondi, pp. 5-12 in 1963 BBC Publication
entitled Relativity Todav.
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imagination and conviction. Eventually, we must discover the
elements of its structure and have enough verification from the
methods of physical science. If the void has no substance, it
has no existence. It can provide no links, no metric structure,
nothing by which the coherent properties of physical science
can be related. We are left to philosophize. Mathematical
formulations are the creation of our minds. They cannot provide
an aether in themselves. They can describe an aether if one exists
in Nature. In this work, therefore, our starting point must be a
firm belief in the existence of a medium filling the heavenly
void. The aether has to be real. If we fail to succeed then we leave
the task to others in the future who may have more luck in
fathoming this vital secret of Nature. We can pacify ourselves
by diverting to philosophy. We can embark on the Relativity
Journey and eventually be drugged by notions which cause us to
lose all sense of time. But let us see where we arrive in this pur-
suit.

Modern science has presented many facts to us which we can
understand in terms of our physics, but many of the problems
with which the ancients wrestled are unsolved to this day. It is
these problems which are important in any effort to under-
stand the cosmic world.
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“The Flight of Thunderbolts’

This was the title of a book written just a few years ago by Sir
Basil Schonland.* It tells of the thunderbolts, a phenomenon
which is as much a part of our cosmic world today as it was
when our forebears saw it as a weapon of their Gods.

Ignorance of the scientific foundation of lightning did for a
period, it seems, enhance one’s chances of death. Schonland
describes how in carly times in Europe, man, aware that light-
ning was an act of God, sought to protect himself by prayer. It
was usual to supplement prayer by the violent ringing of church
bells and, accordingly, bell ringing became a practice during
thunderstorms. Lightning has such an affinity for church steeples
that this custom resulted in tragedy. Schonland quotes a book
published in Munich in 1784 giving the data that in 33 years,
103 bell-ringers had been killed in this way. This was, of course,
before the implementation of the remedy which Benjamin
Franklin had found for protecting buildings from the effects of
lightning. He discovered that lightning was merely a flash of
electricity which could be diverted harmlessly to ground by the
use of a lightning conductor.

Lack of true knowledge of the physical world can be a
source of unnecessary hardship to mankind. It is interesting to
quote from Schonland thus:

Between 1926 and 1930 three accusations against witch-doctors
concerning crimes . . . which involved the control of lightning as a
guided missile, were brought before the native courts of the Kgatta
tribe in the Bechuanaland Protectorate. One was a charge of actual
murder by lightning; the accused pleaded guilty and admitted that he
had successfully directed a lightning flash to kill another man. The
other two cases were charges of malicious damage to property, both

* The Flight of Thunderbolts, Clarendon Press, 1964, p. 4.
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of the accused having set huts alight by directed lightning. All were
found guilty and punished; the confessed lightning murderer (to
make the punishment fit the crime) was, by order of the presiding
chief, severely branded in the mouth with a piece of burning wood.

We can discount this as ignorance or lack of civilization, but
surely ignorance is relative and we too will be judged ignorant
by future generations. Our modern knowledge of these destruc-
tive phenomena of Nature is not as great as many may believe.
The subject of thunderballs, an apparent by-product of thunder-
bolts, has been under scrutiny in the journal Nature* in 1970:
In some parts of the world, earthquakes are often accompanied by
ball lightning, stroke lightning and sheet lightning. The only causal
connection that seems possible is that seismic strains of the carth-

quakes cause an electric field in the air, which in turn produces ball
lightning and stroke and sheet lightning.

It would seem that we do not yet understand the processes
by which the electric origins of lightning are explained. Light-
ning is electricity, but how is lightning generated? There are
conventional explanations, but it scems that they are inadequate
to explain what happens in earthquake conditions. More will
be said about this later, but here we are confronted with the
problem of ball lightning, and this may not simply be dismissed
as electricity.

We have several reports of ball lightning floating for several seconds
down the aisles of metallic passenger aircraft, as well as into homes.

This is quoted from a paper by Altschuler and his colleagues,
writing from the High Altitude Observatory, National Center
for Atmospheric Research, Boulder in USA.* The authors also
mentioned observations of lightning balls which glow red, one
which measured about 60 cm in diameter. moved into the ground
and dug a trench, and another which moved into the water in a
rain barrel and dispersed itself heating the water. Analysis of
data showed that the balls have a very large energy density which
defies explanation. Their energy is released non-explosively.
They can move into objects carrying their energy into the core
of the substance. They appear able to float without inducing

convection effects, as if buoyantly supported in space. They are
* Natare, Vol. 228, p. 759, 1970. + Nature, Vol. 228, p. 545, 1970.

B
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stable and display certain electrical effects as well as generating
acoustic, visible, infrared and ultraviolet radiation. It is
evident that if they were to move into the human body there
could be fatal consequences, but what are they?

Seven years earlier, in 1963, D. J. Ritchie of the Bendix
Corporation in the United States wrote a paper* concluding:

No matter what may prove ultimately to be the proper explanation
of the phenomenon in nature, the manifold directions of research into
ball lightning are opening new possibilities for the service of mankind.

His paper was prefaced with the statement:

As with unidentified flying objects, the origins as well as the existence
of ball lightning have, in the past, been extremely controversial, with
some authorities insisting that such a phenomenon did not exist.
However, not only has recent work corroborated the existence of ball

lightning, but many data, both analytical and experimental, have
been produced.

Ritchic was experimenting on the assumption that the
thunderball is an ionized sphere of gas energized by the induc-
tion of short-wave electromagnetic oscillations produced in a
thunderstorm.

In his 1964 book Sir Basil Schonland commented :

A significant number of earlier reports on ball lightning has likened
their behaviour to that of soap bubbles.

Referring to theories advanced to explain them he says:

Some of these suppose that part of the highly ionized channel of a
flash is detached (for reasons not understood). But for this detached
portion to continue to glow for a few seconds is inexplicable unless
some other outside agency supplies it with energy and . . . there
is no evidence at all for any such source, which would have to be

prodigious.

After dismissing all prospective explanations, the 1970
Altschuler paper resorted to the suggestion that the energy
source might be nuclear in origin, but concluded also that there
were numerous and difficult theoretical objections to this
nuclear hypothesis.

Dare one suggest that they are nothing more than simply a

* Journal of the Institution of Electrical Engineers, 1963, p. 202.
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phenomenon of the unseen aether medium? A rotating sphere
of aether would have all the properties evidenced by the
thunderball. The writer, having a firm belicf in the aether,
showed that the energy content of the thunderball can also be
explained easily and in perfect relation with other theory he
has presented elsewhere.* However, the journal Nature declined
to publish such an account for the reason that ‘it is not of
sufficiently wide significance’.

It is curious to see what man does regard as significant. The
writer well remembers his flight from London to New York
on June 15, 1970 (BOAC flight No. 591), when the pilot an-
nounced the sighting of ‘an unidentified flying object’ crossing
above our flightpath ahead—a spinning object. The passengers
were invited to view it. | heard no morc of it after the flight.
Presumably this is not an unusual occurrence and therefore not
particularly significant, but [ wonder what might have happened
had we flown into it. An event of some personal significance
may well have occurred. Would perhaps we have had a rather
large thunderball floating down the aisle of the aircraft?

If the thunderball is to become a nuclear phenomenon instead
of simply a turbulence, eddy or whirlpool in the aether, this is
in line with history. We do not know what it is for certain. If
we like to believe it to be nuclear then that is our open choice.
It is probably the same with our understanding of the heat
source which sustains our lives, the sun. We have not known of
nuclear energy for that many years, but we are now assured that
the sun is one massive nuclear furnace. We do not know quite
why it does not blow up in one large bang, but, for want of a
better explanation, it keeps us content to imagine that the sun’s
energy is of nuclear origin. At the risk of appearing cynical,
dare it be suggested that perhaps it is a very large thunderball,
or rather a very large ball of the kind we associate with the
thunder and lightning phenomena.

One might wonder if the men of ancient times cver perceived
these thunderballs as miniature suns, after noticing their
bouyancy in spacc and witnessing them dipping into water and
dispersing encrgy.

* Physics without Einstein, Sabberton Publications, Southampton, 1969.
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In The Story of the Hearens, Sir Robert Stawell Ball* relates:

The old mythology asserted that after the sun had dipped in the
western ocean at sunset (the Iberians, and other ancient nations,
actually imagined that they could hear the hissing of the waters when
the glowing globe was plunged therein), it was seized by Vulcant and
placed in a golden goblet. This strange craft with its astonishing cargo
navigated the ocean by a northerly course so as to reach the east
again in time for sunrise the following morning. Among the more
sober physicists of old, as we are told by Aristotle, it was believed
that in some manner the sun was conveyed by night across northern
regions, and that the darkness was due to lofty mountains which
screened oft the sunbeams during the voyage.

The object of these early ideas was to explain, not the nature,
but the apparent motion of the sun. Nevertheless, it was con-
ceived as a ball of fire, the origins of which were beyond specula-
tion. It is of interest to wonder how the physicist contrived to
explain the source of the sun’s heat before the advent of nuclear
theory. One viewpoint attributed to Sir William Herschel in a
book published in 1852 is expressed in the words:

In order to account for the various appearances of the spots (on the
sun), he supposed the sun to be surrounded by a transparent atmo-
sphere, in which are suspended two distinct strata of clouds at
different elevations. The upper stratum is composed of self-luminous
clouds which constitute the source of solar light. The lower stratum
is composed of opaque clouds, which shine only by the reflexion of
the luminous regions above them.

The fact is that the centres of the sunspots expose lower
regions within the sun and, by the physics we accept, these
inner central regions are darker and therefore at lower tempera-
ture than the outer regions. Herschel's argument that the energy
source is a shell enveloping the sun can have some truth in it.
Furthermore, there are still some voices left to argue that the
sun’s energy is not direct nuclear radiation. For many years a
scientist named Bruce has been urging a theory that the solar
radiation comes from continuous lightning discharges at the

* Published by Casscll, London, 1897.
*+ The Roman god of fire, son of Zeus.
L History of Physical Astronomy, by Robert Grant, Bohn, London, 1852.
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surface of the sun. Sir Basil Schonland mentioned this in the
last words of his book. He writes:

Many hot stars, including our own sun, emit radio waves of high
frequency which penetrate our ionosphere; their sources are hot
plasmas in stellar magnetic fields and hardly qualifying for descrip-
tion as thunderstorms. But whether any of the dying stars have
relatively cold atmospheres in which thunderstorms could be created
is an interesting speculation. Bruce has developed ingenious theorics
to explain in this way the periodic bursts of light from the long-period
variable stars which make them on the average 100 times and some-
times 10,000 times brighter at maximum than at minimum. It is too
early to form a judgment on his many remarkable proposals which
extend to lightning discharges in ncbulac with channels 1,000,000
light years long.

To the writer, the idea of a shell of the solar atmosphere being
the source of radiation by clectric discharges has appeal. The
reason is that, as such, it would not be at a uniform temperature
and would appear hotter from observations assuming uniform
temperature. Thus, the inner parts of sunspots could be at the
same temperature, or nearly at the same temperature, and yet
appear darker. The problem envisaged by Schonland of the
sun being too hot to sustain the mechanism by which thunder-
storms are created can be swept aside, as we shall see in Chapter
5. We have reason to see that the cosmos provides a powerful
mechanism by which electric fields and consequent electric
discharges are produced. If the modern scientist cannot yet be sure
how breakdown level electrical charges can be produced in our
own atmosphere, then he should think seriously about Bruce’s
claims that this fundamental mechanism is at work at the surface
of our sun.

If progress can be made along a new track for explaining the
origins of solar radiation, we may vet explain the origin of the
solar system and the primordial encrgy source of our universe.

Taking note that rotating glowing spheres can be produced
from lightning discharges, the thunderballs seen on the carth,
is it not possible that Bruce's theories about cosmic lightning
discharges might spell for us the origins of our own sun?
The sun could be a rotating sphere of acther evidenced by its
electrical action in ionizing co-extensive gascous matter. The
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sceptical reader might say that it could equally be explained by
many other notional concepts. However, that is negative think-
ing and what is proposed here is constructive.

Let us risk a little speculation. If a spherical volume of the
unseen acther medium rotates, it may result in an electric
displacement effect radial from its axis of rotation. It is well
known from Maxwell’s work that a vacuum exhibits electric
displacement propertics so we are not making an unreasonable
proposition. Rotation of a sphere of acther would then develop
a magnetic ficld. It is easy then to say that if such a sphere
housed an ionized plasma rotating with it, then both the radial
clectric field and the magnetic ficld would be cancelled. How-
ever, we know that the sun has a magnetic field and we also
know that ‘lightning balls have been known highly to magnetize
metallic objects such as gun-barrels’.* Therefore, the cancella-
tion may only be partial and we can examine with justified
curiosity the properties of the rotating acther medium.

Furthermore, the association of earthquakes and lightning
implies a link between gravitation and lightning. The form of this
link may be the acther medium. The prospect that cosmic
electricity can produce tremendous electric discharges which
may induce aether rotation and the formation of bodics like
the sun is an exciting thought. The problem is how to proceed
with these ideas. In the next chapter we will follow the early
background of gravitational theory in the hope that this may
help us to forge the links we seek.

* Quoted from the Ritchie paper referenced on page 10. Also note that since
the Altschuler paper referenced on page 9 was published, A. A. Mills writing in
Nature Physical Science, October 18, 1971, p. 131, has questioned the nuclear
hypothesis. Mills tested a piece of church masonry known to be struck by ball
lightning, looking for radiation dosage. He concluded tentatively that ‘the
incident at St. George’s provides no evidence to support a ball lightning mechan-
ism involving a strong source of radiation’.
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Discovering Gravitation

The nature of gravitation was accounted for by Aristotle
(383-322 BC). Bodies comprised four elements: fire, air, water,
earth. These elements could interchange, one being transmuted
into the other. Each one sought an ‘end’. This accounted for its
tendency to move. Thus, fire moves upwards, whereas other
elements move downwards. Everything seeks an end and has a
final cause. Bodies gravitate because they seek to reach the
centre of the earth.

Aristotle’s philosophical notion about the naturc of the
force of gravity prevailed for eighteen centuries. Then man’s
understanding of the behaviour of bodies under the action of
gravitation developed rapidly. The techniques of experimental
research began to develop. The concepts of vectors, both force
vectors and velocity vectors, and new mathematical skills
emerged alongside the discovery of the telescope. The motions
of heavenly bodies could be analysed in detail and found to be
subject to behaviour patterns indicating compliance with
Nature’s laws, the laws of physics.

A Dutch military engineer Stevinus (1548-1620) is credited
with the discovery that a uniform chain laid over a double
incline must rest in equilibrium if its ends are in the same hori-
zontal plane. What the long part gains in weight it loses in that
only a part or component of it is effective downwards. Hence
emerged the difficult idea of what we call a vector component.
About the same time Galileo (1564-1642) discovered the
vector propertics of velocity. The prevailing notion was that a
body could have but one velocity at once. Galileo established
that a body could have two separate components of velocity
which varied independently. Galileo also helped to correct the
idea that all bodics slowed down when not acted upon by force.
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It was erroneously believed that a constant force on a body
would produce a constant motion. Hence the need to demon-
strate that bodies of different weight fall at the same rates.
Stevinus reports such an experiment:
. . . The experiment against Aristotle is this: let us take (as [ have
done in company with the learned H. Jan Cornets de Groot, most
diligent investigator of Nature's mysteries) two leaden balls, one ten
times greater in weight than the other, which allow to fall together
from the height of thirty feet upon a board or something from which
a sound is clearly given out, and it shall appear that the lightest
does not take ten times longer to fall than the heaviest, but that they
fall so cqually upon the board that both noises appear as a single
sensation of sound. The same, in fact, also occurs with two bodies of
equal size, but in the ten-fold ratio of weight.

De Beghinselen des Waterwichts, Simon Stevin, 1586*

Galileo used a pendulum to show that the time of swing does
not depend upon the amplitude of the swing and then argued
mathematically that this implies that gravity is increasing the
speed of the bob by equal amounts in equal times, the discovery
of the acceleration of the earth’s gravity.

When some Dutchmen discovered the telescope, Galileo
quickly made a series of revolutionary discoveries in astronomy.
Then Kepler (1571-1630) formulated his laws of planetary
motion, demonstrating that their orbits are elliptical. To account
for the force acting on the planets governing their motion,
Kepler chose magnetism. It was Newton (1642-1727), several
years later, who was to introduce the concept of universal
gravitation. His idea was that there is a single universal force,
the force of gravity. Gravity acts between all elements of matter
in proportion to the product of their masses and in inverse
proportion to the square of the distance between them. This
relationship introduces the Constant of Gravitation G, a
universal constant, verified as such by Newton by comparisons
made for threc systems:

(a) The actions between the sun and a planet, treated mathe-
matically as two point bodies with the planet moving in
an clliptical orbit about the sun as focus,

* Quoted from Scicnee Past and Present, by F. Sherwood Taylor, Heinemann,
London, 1945, p. 82.
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(h) The actions between the moon and the carth, as two finite
spheres, and

(¢) The actions between the earth and a small body close to
its surface, treated as a point body close to a large sphere.

Newton had to apply then-complex mathematical principles to
verify hislaw for the general case, and his law of gravitation stands
as one of the cardinal achievements in the history of science.

Although Newton succeeded in relating the various effects
and associating them all with one phenomenon, he did not
explain the naturc of this phenomenon. Newton did not claim
to understand the origins of the force of gravity. He studied
its effects on the motions of bodics. His discovery was the
Constant of Gravitation G and its universal character, but he
could not understand why G was a constant, nor. indeed, could
he evaluate G in his time. Its evaluation depended upon know-
ledge of both of the interacting mass quantities. Astronomical
masses could not be measured. They are estimated today from
our knowledge of G.

G was estimated in about 1740 by the mountain measurements
of Bouguer. In the experiment the deflection of a plumb-line
from the vertical due to the side-ways gravitational attraction of
the mountain was observed. The difficulty was to evaluate the
size and density of the mountain. Later, in 1797-8, Cavendish,
using the torsion balance, was able to measure the force of
attraction between two small bodies in the laboratory and there-
by determine G.

Still the nature of the force of gravity was not understood.
Then in 1836 Mossotti proposed a theory of some interest. He
suggested that there existed electrical charge which was mutually
repulsive and that mass was also mutually repulsive. Further,
mass and charge had an affinity for one another. This attraction
effect between mass and charge was assumed to be somewhat
greater than the repulsive force, giving an overall attraction
which represented gravity. Weber and Zollner later developed
this idea. They regarded molecules of mass as associations of
positive and negative electricity and imposed the condition that
the force of attraction between charge of opposite polarity
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is somewhat greater than the force of repulsion between charge
of like polarity.

Such was the speculative state of man’s understanding of
gravitation, when things began to go wrong with the basic
law of gravity. The cosmos was withholding its secrets and the
laws governing the motions of heavenly bodies evidently had
some finer points which needed examining. This we will come
to presently in Chapter 6 when we discuss Einstein’s theory of
gravitation. For the moment, it is appropriate for us to take
stock of how physical scicnce had really been developing since
the end of the sixteenth century. Gravitation had captured the
scene in the astronomical field, but essentially therc are three
other important scientific topics to follow in our quest to under-
stand cosmology. The unscen acther medium is one of prime
importance. The development of electrical science is probably
even more important than the progress in mechanical science.
Then there is the question of the source of energy sustaining the
universe. Besides these, gravitation is merely a secondary issue,
and not a foundation on which to build an understanding of the
physical nature of the cosmos.

Descartes (1596-1650) published in 1644 his Principles of
Philosophy, which contained his expositions on mechanics,
on what he termed the ‘visible world’, and also the subject ‘of
the Earth’. Descartes advocated belief in an aether medium
of which all parts are in motion. He envisaged a plenum com-
posed of eddies, whirlpools or any kind of turbulent motion.
Gravitation was attributed to some special substance which
entered a body and had the property of seeking to reach the
centre of the earth. The sun's energy source posed a more
difficult problem. He likened the sun to a flame but could not
understand how the sun was sustained in the absence of sur-
rounding air and a source of fuel. At the end of the 22nd section
of part 3 of his work he writes:

We do not see that the sun is dissipated by the surrounding sub-
stance; this is why we have no way of judging whether it needs
sustenance like the flame: and at all times [ hope I may come to see
in the future that it is still similar in that constantly material enters it
in one form and leaves it in another form.
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Given an aether medium one might wonder why Descartes
could not have looked to this for his source of solar cnergy.
This would have raised the difficulty that all astronomical bodies
might need to be fiery infernos as well, but answers to this diffic-
ulty may be there to be found if one accepts the acther medium.

Naturally, ideas about the acther were based on mechanical
analogies. Electricity, as the really fundamental property,
could not be countenanced. With the development of Newtonian
mechanics there was scope to analyse models of the acther
medium. The progress made in understanding optical phenom-
cna and the properties of solid and fluid substances was such
that the mechanical aether was to the fore. Therefore, as
electrical science developed and particularly as magnetic pheno-
mena were discovered, it seems that every effort was made to
explain the acther’s electrical phenomena in terms of mechanics.

At the end of the nineteenth century the concept of mass
stood alongside the concept of electric charge. They were used
jointly in explaining physical phenomena. The idca of Weber
and Zollner about the uneven interactions of charge and mass
as an account of gravitation is typical of this intermixing of
properties to explain fundamentals. Rather than explaining
gravitation, it would be more direct to explain mass itsclf in
terms of electric charge. Alternatively, the object should have
been to explain electric charge in terms of mass properties.
However, not knowing what either is in terms of the other, and
not knowing what gravitation is either, the undaunted physicist
goes on in his attempts to relate phenomena. He runs the risk
of explaining a cause in terms of its effect rather than solving
his problems the right way around. But to achieve any logical
relation is progress. This brings us to the work of Helmholtz,
who took note of the fact that gravitation itsclf could be a
source of energy. He propounded the theory that the contraction
of matter forming the sun releases energy and is the source of
the sun’s heat. This idea has now captured the imagination of the
astrophysicist. It has taken on a different form in the concept
of ‘gravitational collapse’ and leads to the fantasies of ‘black
holes’ in space. We will come to this later. In the meantime,
we examine the beginnings on which this concept is founded.
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At this stage, the writer interjects the thought that at a time
when the aether was accepted by physicists the logical energy
source was the aether itself. Otherwise, we merely assume the
existence of matter, derive encrgy from its coalescence, and are
left with the ultimate problem of still explaining the origins of
matter and the energy needed to set it apart in the first place.

Also, it is appropriate to interject another observation
addressed to those readers who remain sceptical about the acther
medium and treasure their thoughts about four-dimensional
space. The point concerns the stability of motion under New-
ton’s law of gravitation. 1 quote from the work of a science
historian:*

Laplace (1749-1827) was the supreme mathematician of Newton’s
planetary theory. The greatest single missing link-—and a great one
it was-—which he supplied in Newton's work was his partial proof
that the system would be a stable one; but it was his prodigious
power in dealing with both the detail and the general features of the
subject which gave him his characteristic place in scientific history.
Laplace died 100 years after Newton. Newton's theory, it
seems, needed confirmation on a point of stability and it took
so long a time before somcone realized and resolved the difficulty.
Now, one may wonder whether anyone has bothered to check
the stability of the ncar-elliptical orbits of the planets in
Einstein’s four-dimensional space using Einstein’s modification
of Newton’s law of gravitation. The passage of time since the
inception of Einstein’s Theory is no warranty that this point
has been checked. On the contrary, one can begin to wonder all
the more on reading the following:
Have you ever wondered why ordinary space is three-dimensional?
Although this may seem to be a ludicrous question, it has been the
subject of considerable thought by scientists and philosophers since
the time of Aristotle. . . . However, you do not need to worry that
space has been five dimensions without you knowing because general
physical arguments have revealed that three is the only combination
that works.

Dr. Ira Freeman has recapitulated the reasoning in a translation of
W. Biichel's article *“Warum hat der Raum drei Dimensionen?’

* Science Since 1500, by T. Pledge, H.M. Stationery Oflice, London, 1939, p.71.
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(American Journal of Physics, Vol. 37, p. 1222). Dimensions larger
than three can be discounted if we accept that the gravitational force
varies as the inverse square of the distance between two masses. This
law, originally derived by Newton, will only allow for stable clliptical
planetary orbits if spatial dimensions are three or less.*

It is difficult to imagine how Relativity’s very small change in
the law of gravitation from the form postulated by Newton
could permit the remarkable step of introducing a new fourth
space dimension. Perhaps a Laplace is needed to rescue Relativ-
ity.

Laplace proposed a ncbular hypothesis in 1796. Quoting
from a 1835 edition of his work:

... thec atmosphere of the Sun originally extended beyond the orbits
of all the planets, and . . . it has gradually contracted itself to its
present limits.t

Laplace was, of course, concerned with the formation of the
planets, but that is not our immediate interest here. It is the
application of Laplace’s idea by Helmholtz which is of concern.
Helmholtz's work dates from 1854:

When the nebulous chaos first separated itself from other fixed star
masses . . . an immense dower was bestowed in the shape of the
general attraction of all the particles for each other. The force, which
on the earth exerts itself as gravity, acts in the heavenly spaces as
gravitation. As terrestrial gravity when it draws a weight downwards
performs work and generates kinetic energy so also the heavenly
bodies do the same when they draw two portions of matter from
distant regions of space towards each other. . . . When, through con-
densation of the masses, their particles came into collision and clung
to each other, the kinetic energy of their motion would be thereby
annihilated, and must reappear as heat. . . . Calculations show that,
assuming the thermal capacity of the sun to be the same as that of
water, the temperature might be raised to 28,000,000 of degrees, if
this quantity of heat could ever have been present in the sun at one
time. This cannot be assumed, for such an increase of temperature
would offer the greatest hindrance to condensation. It is probable
rather that a great part of this heat, which was produced by con-
densation, began to radiate into space before the condensation was
complete. But the heat which the sun could have previously developed

* New Scientist, February 19, 1970, p. 343.

+ Quoted from Science Past and Present, by F. Sherwood Taylor, Heinemann,
London, 1945, p. 195.
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by its condensation, would have been sufficient to cover its present
expenditure for not less than 22,000,000 of vears of the past.*

We well know, today, that the earth is older than this by a
factor measured in hundreds. Hence, Helmholtz’s theory has
no place in modern opinion. One may, nevertheless, wonder
what Descartes’ whirlpools in the acther would make of the
chaos of all this energy coming together to form the sun. Might,
perhaps, the aether contrive to form itself into a rotating unit,
a whirlpool, co-extensive with the form of the sun and absorb
some of the energy released by the gravitational compaction of
matter ?

The Constant of Gravitation has only been measured on this
our carth. Newton has shown it to be a universal constant in this
our solar system. We assume that the sclf-same value of the
constant applies throughout the universe. We make this assump-
tion even though it leads us to believe that some stars are so
dense that tons per cubic inch are inadequate units for con-
venient expression. In the solar system we are dealing with
bodies whose densities fall within the densities of the substances
used by Cavendish in his experiment to measure G. What if G
is different when the density becomes really high? Then, our
ideas about the white dwarf stars. for example, will need drastic
revision. We do not know exactly what gravitation is and so we
assume G to be a universal constant throughout the whole
universe and apply it to all matter concentrations however
dense. With a very dense star we are then led to realize a
problem. As the energy of the star is spent by radiation it will
eventually have to cool down. Then its matter must regain a
more normal density because the temperature will have origin-
ally stripped electrons from its atoms and permitted the tight
compaction and the recovery process must lead to its physical
expansion. As Eddington puts the problem:

An intolerable situation—the star could not stop losing heat, but it
would have insufficient energy to be able to cool down!t

* Quoted from Scicnce Past and Present, by F. Sherwood Taylor, Heinemann,
London, 1945, p. 196.

T The Nature of the Pliyvsical World. by A. S, Eddington, Cambridge University
Press, 1929, p. 204,
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Work has to be done against the force of gravity in the ex-
pansion process. It does seem so absurd that a star could find
itself in such a plight. Eddington said that the answer to the
difficulty came from the development of new statistical mech-
anics. Another answer could be that the ever-present acther,
being an energy source itsclf, helps the star out of its difficulty.
If there is an aether it seems likely that it will play a role in
communicating gravitational force. Force is measured in terms
of an energy gradient. If there is no energy available, then there
can be no energy gradient and so no force. Gravitation is not
guaranteed by Newton’s law. If gravitation is a secondary
property of the acther medium, the lack of energy will rule out
the action of any force. The star will expand and the acther will
react to assert gravitation, drawing upon whatever energy sources
it has available to feed the energy requirements.

This may lead us to the thought that changes in the gravita-
tional compaction of matter and the deployment of the encrgy
involving the prospective aether may occur with carthquakes.
With the overall compaction of a large body of stellar dimen-
sions the energy density may become so great that the aether
may be able to absorb the energy. For the ecarth, however, we
may expect not so much an energy exchange, but an angular
momentum exchange. Conservation of angular momentum is a
consequence of a central law of force such as Newton’s Law
of Gravitation. Thus if the effect of the earthquake is to decrease
the effective radius of the earth and reduce its moment of inertia,
the earth will begin to rotate faster. If the earth is permeated by
an aether medium which rotates at the same angular velocity,
then this too will rotate faster.

This chapter has not taken us much further in our quest. It has
served its purpose in bringing us to wonder whether gravitation-
al potential energy has an exchange relationship of some kind
with energy stored in the aether medium and possibly with
energy associated with acther rotation.

This idea will be turned to good account in the next two chap-
ters.



4
The Lodestone

A true understanding of Nature can only come from the correct
interpretation of reliable facts. Experimental science is the
source of an ever-increasing number of facts, more or less
reliable, depending upon the degrec of success of the experiment
and the assumptions implicit in the technique or the analysis
of the results. We have a vast amount of data but progress
towards certainty is still rather slow. One would think, how-
ever, that in modern times we can depend less upon imagination
and hypothesis than did our forebears. We should be living in an
age of empirical certainty coupled with a clear insight into the
reasons for Nature's mysterics as presented by Nature herself.
We should have real confidence in the certainty of our know-
ledge if we are to feel proud masters of mysteries of our physical
environment when we look back to the amusing ignorance of the
philosophers of the past. Unfortunately this is not true. Anyone
looking at physics as an outsider would think that everything
had been revealed to the discerning scientist of today. It is so
complex and it is founded upon careful research and enquiry
by so many workers all over the world. It must be founded well
and present a truthful picture of the inner workings of Nature.
Yet it does not. Nor do we see an elimination of hypothesis and
an account logically founded on factual beginnings. Sometimes
one cannot trace the facts which the mathematics are supposed
to be explaining. Most published accounts of the physical
features of Nature, except, of course, the clementary texts for
the school reader, tell their story as if the universe would not
exist were it not for certain hypotheses such as the Uncertainty
Principle of Heisenberg, the Exclusion Principle of Pauli and the
Principle of Relativity of Einstein. Hypothesis and theory
dominate all the experimental data. Is it really so different from
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four centuries ago? Man'’s ego is such that he has to explain his
knowledge with conviction. He is reluctant to appear weak and
insecure, even when he is trying to develop interest in that vast
environment in which we all exist and which will, as a matter
of mere logic, never yield to complete understanding by mere
mankind.

In this book we are treading our path confident only that
there is uncertainty about many if not all of our current scientific
beliefs. We stand ready to change our minds, and if somcone
expresses certainty we will question. How otherwise can we be
any more knowledgeable than Aristotle ? If we superimpose our
imagined convictions upon our quest to understand Nature,
we will have theorized about ourselves, rather than about
Nature alone. [ believe that there is an acther. I cannot be certain
but I can show stronger reason for belicving in the aether than
is afforded to the contrary by the counter-arguments in the
literature. [ want to understand the portrayals of Nature
found in so many textbooks, but I am unhappy about their
foundations. They do not scem strong enough to support the
grand edifice built upon them. What is mass? What is gravity?
Why are all electrons alike? Why does light travel at a definite
speed ? What is magnetism? If you appeal to a principle, have
you explained anything until you eventually explain the principle
itself? We know so much more today, but relate our know-
ledge in such a complicated way that one wonders if we really
understand any better.

Comparisons to judge man’s progress in his intrinsic ability
to understand cannot be made by measuring our knowledge of
new experimental facts. Effective comparison can only be made
from a consideration of the progress of our knowledge in
understanding the results of the earliest scientific experiments.
[t was towards the end of the sixteenth century that experimental
science began to develop as an accepted method of enquiry.
Much credit in this pioneer effort must go to William Gilbert
(1540-1603), who devoted his life to the study of the properties
of the magnet. His treatisc De Magnete was published in 1600.
Gilbert’s contemporaries well knew of the magnetic properties
of the mineral iron oxide, called by the name lodestone. The

C
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concept of poles and their properties of mutual attraction or
repulsion were also known. The tendency of the lodestone to set
itself in a preferred North-South direction was one of Nature’s
recognized mysteries usefully applied in compasses for naviga-
tion. Hypothesis had it that the lodestone tended to align itself
with some northerly star or that it was magnetically attracted
to point towards a large lodestone mountain in Arctic regions.
Experimental verification of such hypotheses was not an easy
task for Gilbert to undertake. He did contrive an experiment
to verify his own hypothesis that the earth was a very large
magnet and that this could account for the observed behaviour of
the compass. Using a lathe, he machined a sphere of lodestone
and by using tiny magnets at different positions on its surface
he demonstrated that the orientations of the compasses, includ-
ing their angles of dip, were analogous to the behaviour of
compasses reacting to the earth,

Gilbert can be said to have discovered that the earth is a
large magnet and it seems that this discovery will stand as
firmly established as any ever made by man, but does the modern
physicist understand why the earth is a magnet? He thinks he
does because he has, in recent times, discovered that a thermally-
agitated electrical medium can induce a magnetic field when
rotating. We have what is called a theory of hydromagnetism.
If the earth has a hot rotating fluid core it is natural to rely
on this to account for the earth’s magnetism. We do not appar-
ently need any other explanation, even though there is no
reasonably certain quantitative verification of the theory.

The physicist constantly discovers new experimental facts.
The sun is also a magnet. Its magnetism can be measured by
examining the spectrum of solar radiation. But there is a prob-
lem here. The sun’s magnetism is changing and it appears that
it may reverse cyclically over a period of years. Indeed, evidence
has been afforded by some stars showing that their magnetic
poles exchange positions every few days. Even the earth is now
believed to reverse its magnetism cvery million years or so.
Writing about the rapid reversals of the stellar magnetic fields,
S. K. Runcorn said in The Times (London) of April 26, 1965:

This is one of the most stimulating challenges of cosmic magnetism.
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This is no understatement. The star itself, contrary to ob-
servation, would have to change its direction of rotation for the
existing theory to explain the magnetic reversals. We cannot
then assert any reasonably confident knowledge of the nature of
cosmic magnetic properties. Certainly, we must doubt the
current theory of the earth’s magnetism.

Even the nature of the intrinsic ferromagnetism of the lode-
stone has remained one of the cardinal problems of theoretical
physics. There are so many alternative physical models side-
by-side in modern texts on magnetism, all purporting to explain
the samc phenomenon, that no one can assert that we truly
understand today the fundamental magnetic naturc of the
lodestone. Curious though it is, the carliest discoveries—light-
ning, magnetism, gravitation—are the ones which present the
greatest problems, no doubt because they are so fundamental.

There is really nothing sacrosanct about the physicist’s
present interpretation of Nature. We are all free to think things
out for ourselves and we can explore our own ideas without being
obliged to conform to the pattern already set by others. If we
are to fathom the basic structure of Nature we cannot be timid
in the approach we take. Let us explore here a hypothesis of
our own, boldly forging a link between gravitation and magnet-
ism. Take the idea of Weber and Zollner already presented and
develop it one step further. If gravitation were attributable to a
greater force of electrostatic attraction between charge than of
repulsion, then possibly charge of different polarity may dis-
play a similar inequality in producing a magnetic field. For
example, suppose that a small fixed proportion of all positive
charge, say, is ineffective in producing any mutual repulsion
with its counterpart in other positive charge and that it is
ineffective in inducing magnetism as well. Then, given the mass
of any element of neutral material, we can associate with it a
virtual negative charge, in electrostatic units, given by its mass
in grams multiplied by the square root of the Constant of
Gravitation G. This follows from the comparison of Coulomb’s
law of electrostatic interaction and Newton's law of gravitation.
If any body of material is rotated it then follows that it will
induce magnetism as if this virtual negative charge were set in
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rotation. Analysis shows that for any such body the ratio of the
magnetic moment as expressed in electrostatic units to the
angular momentum is simply one half of the square root of G.
Hence our hypothesis has something to predict, both quali-
tatively and quantitatively. It can be tested.

In fact, something very similar to this hypothesis emerged
historically and from empirical study, as the subject developed
over the years. Schuster (1912) and Wilson (1923) have shown
that the magnetic moments and angular momenta of the sun
and carth are approximately related by a common ratio. This
led to the hypothesis, the so-called Schuster-Wilson hypothesis,
that a fundamental property exists which causes any rotating
body to have a magnetic moment. A particularly significant
result emerged from the quantitative aspects of the hypothesis.
[t was shown by Wilson that the right order of magnitude for the
magnetic fields of the earth and the sun is obtained if it is
assumed that a moving mass, measured in gravitational units,
has the same effect as a moving negative charge, measured in
electrostatic units. It was then realized that the possibly coinci-
dental result of the Schuster-Wilson hypothesis might develop
the long-sought link between magnetism and gravitation.

Wilson carried out laboratory experiments. He made magnetic
tests on a large swinging iron bar. The magnetic field predicted
by using the hypothesis did not exist. The hypothesis stood
refuted. Then, two decades later, there was a revival of interest.
Babcock (1947) succeeded in measuring the magnetic field of the
star 78 Virginis. It now became possible to apply the hypothesis
to three bodies instead of two. Coincidental results might stem
from a comparison between two astronomical bodies. Co-
incidence was unlikely if the hypothesis worked on the only three
large bodies for which the parameters being compared had been
measured. The hypothesis was verified. It was fully applicable
to them all, notwithstanding the fact that angular momentum
involved in the comparison was for the star 10,000,000,000
times greater than for the earth. Blackett (1947) was quick to
draw this to attention.* Seemingly, if we accept Wilson’s
experiment, there is something special about large bodies. Their

* Nature, Vol. 159, pp. 658-66.
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ability to induce magnetic fields seems different from that of
simple iron bars. Blackett then set about the task of carrying
out a much more sophisticated experiment to check the hypo-
thesis in the laboratory. Meanwhile, in this period, unsettling
anomalies were being discovered. For example, Babcock (1948),
Thiessen (1949) and Von Kluber (1951) were discovering that the
solar magnetic field varies. Changing magnetic moment is not
consistent with the hypothesis. Blackett (1952) made tests on a
large gold cylinder fixed in position in a remote test location.
It rotated with the carth. It was of very dense material and, by
the Schuster-Wilson hypothesis, this concentration of mass
rotating slowly with the earth should be the seat of a magnetic
moment. Very delicate and extremely sensitive magnetometer
measurements were made. The remote location minimized any
ambient interfercnce from noise and vibration or other man-
made causes. The instrument was sensitive enough to detect
the proverbial needle in a haystack, even at a distance measured
in hundreds of yards. But, there was no evidence substantiating
the hypothesis. The gold body exhibited no magnetic effects
attributable to its rotation with the earth. The hypothesis
again stood refuted.

Furthermore, Runcorn and others (1950 and 1951) made
measurements on the variation of the earth’s magnetic field over
a range of depths below the earth’s surface and were able to
analyse the shape of the earth's field. The magnetism which
would arise if the implications of the Schuster-Wilson hypo-
thesis are given meaning has a different field form to that which
arises merely if there is, in cffect, a large magnet at the centre
of the earth.

The principal and clear distinction to be drawn between
these two concepts is that for one the horizontal component of
the geomagnetic field should increase with increasing depth
below the earth’s surface, whereas for the other this component
should decrease with increasing depth. The result found experi-
mentally went against the Schuster-Wilson hypothesis. It is
refuted and it stands refuted. So our own version of the hypo-
thesis is short-lived. We are left with the inevitable challenge
of still finding the real answer.
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A little reflection here might help. Had the hypothesis been
verified, what would that have really told us? Would we not
then have confronted just another problem, one still more
elusive? What is virtual charge? Why should there be the non-
symmetrical behaviour of charge of opposite polarity? Surely,
it is just as well that the hypothesis failed. Nature should be
simple and never non-symmetrical in its endowment of proper-
ties to electric charge of different polarities. We should not
invent a pattern of scientific behaviour and expect Nature to
conform. We should perceive Nature’s own pattern. Our
examination of Nature’s phenomena will lead us to the answer.
The clues to this great mystery are there if only we can sce them.
Yet, as I write this, I am mindful of a private communication
I have just received from a young French scientist presently in
North America. Edouard Rocher's thesis is that space-time
has a metric composed of two four-dimensional systems inter-
acting in conjunction with an operator j, the symbol for the
square root of minus one, as used by the electrical theorist. It
symbolizes the act of half-reversing a vector, that is a phase
change through a right angle. By using it in conjunction with
field theory one can make attractive interactions repulsive and
vice versa. Rocher’s eight-dimensional universe is his starting
point in an attempt to relate gravitation and magnetism, and
he takes encouragement from the Schuster-Wilson hypothesis,
notwithstanding its rejection. Rocher’s ideas may gain strength
if Einstein’s principles survive, but I believe they will collapse
alongside Einstein’s. Nevertheless, Rocher is undaunted by the
rejection of the hypothesis under study. Therefore, let us keep
it in mind as we now look for the signs Nature is presenting to us
to help us in our quest.

Let us go back in time to that period following Benjamin
Franklin’s discovery of the electrical nature of lightning.
Some years thereafter, in 1774, Joseph Priestley (1733-1804)
wrote:

There is nothing in the history of philosophy more striking than the
rapid progress of electricity. Nothing ever appeared more trifling
than the first effects which were observed of this agent in nature, as
the attraction and repulsion of straws and other light substances. It
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excited more attention by the flashes of light which it exhibited. We
were more seriously alarmed at the electrical shock, and the effects of
the electrical battery; and we were astonished to the highest degree by
the discovery of the similarity of electricity with lightning, and the
aurora borealis, with the connection it seems to have with water-
spouts, hurricanes, and earthquakes, and also with the part that is
probably assigned to it in the system of vegetation, and other the
most important processes in nature.*

As already noted, we read in Nature in 1970 that the light-
ning accompanying earthquakes is difficult to explain. There
seems no link between the two phenomena, and yet the relation
has been a feature demonstrated, it seems, for so long and
commented on in records two centuries ago. What is the use of
theories, such as Einstein’s, when we cannot explain those
powers of destruction commanded by Nature and called light-
ning and earthquakes. Surely, we can explain each of them, but
it seems that something is lacking if there is a definite link
which we cannot explain. What does Einstein have to say about
lightning? He docs not explain lightning at all. Franklin did
that! To Einstein, lightning is merely a flash of light which is
signalled at the speed of light. He uses lightning to explain his
concept of time, in his discussion of what is and what is not
simultaneous.T Given two flashes of lightning Einstein argues
that they are simultancous only if they are seen simultaneously
by the observer. Yet, his argument is based upon the acceptance
that it takes time for their light to travel to the observer at a
finite speed. Therefore, the observer may see them simultaneous-
ly and know that they are not simultaneous. The observer may
then well wonder why his time measure has to be modified to
suit Einstein. Do we really live in a world of makebelief?
Time is one of the most basic sense references we have for under-
standing our environment and as a basic reference its constancy
ought really to be taken as ‘timeless’. It is so fundamental. We
will proceed on this conviction. We will see whether we can
come to understand more about phenomena such as lightning,
on this foundation, rather than following Einstein and bringing

* Quoted from Scicnce Past and Present, by F. Sherwood Taylor, Heinemann,

London, 1945, p. 129,
T Relativity, by A. Einstein, Crown Publishers, New York, 1961, p. 25.
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lightning and other such physical experiences into account to
explain variations in the measure of time while yet not explaining
the nature of time.

Nordenson (1969)* is highly critical of Einstein’s ideas on
simultaneity. He writes:

According to this declaration the concept of simultaneity does not
exist @ priori. 1t is only by performing certain physical experiments
that the concept achieves any sense. This is a most remarkable philo-
sophical proclamation in any context.

However open-minded we are, surcly we must believe that an
instant in time is universal. No apparition can shatter such
belief. It is necessary if only as a matter of definition. If we
appeal to definition we can, I suppose, adopt Einstein’s definition
instcad. But why complicate things? Usc the natural sense
conception of time. It must be right and Nature must be capable
of more straightforward interpretation if we stay with this
notion. If, after checking the synchronous running of my wrist-
watch against a clock in my house, I went away on a one-day
trip and returned to find these chronometers disagreeing by
one hour, and could trace this to no normal cause, I would still
believe simultancity had meaning divorced from signal propaga-
tion considerations. Time is fundamental. The chronometers
may behave in a queer fashion, evidencing some interesting
physical phenomenon, which hopefully would yield to eventual
explanation. But if time has to be redefined to provide an ex-
planation one might as well take, as scientific, observations
made in one’s dreams. To resort to abstract thinking merely to
satisfy one’s ego that one can find explanation for Nature’s
elusive behaviour and then to project such ideas is to render
science a disservice. It is the universality of time, the sharing of
the succession of instants in time by mankind which constitutes
the related existence about which man can usefully philosophize.
Time has to be fundamental.

Adherents to Einstein’s theory talk of ‘time dilation’. Some
elementary particles are unstable. They have a finite lifetime
before they decay into something else. Like man, they die after

* Relativity Time and Reality, by H. Nordenson, Allen and Unwin, London,
1969, p. 45.
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their due lifespan. Experiment shows that the faster they travel,
the longer their expectancy of life. They do not share man’s
experience in this regard. Scientists attribute this increased
lifetime to Einstein’s ‘time dilation’. In a frame of reference
moving faster than ours time passes more quickly—or is it
more slowly? Then again, how fast are we moving in space?
No, it is the relative velocity which counts, and it is better not to
try to explain this in words. Mathematics can extricate us from
the confusion. Or do mathematics really obscure the problem?
The increase in stability with speed might have been explained
before the days of Relativity had the observation been presented.
Perhaps the clementary particle, being electrically charged and
having all its charge elements mutually repelling according to
statistical energy considerations, would find that at speed it has
a mutual magnetic attraction between its charge clements which
offsets the repulsion and delays the likelihood of disruption
to a degree depending upon speed. The experiment supports the
idea of time dilation, to be sure, if one merely seeks a meta-
physical explanation, but the physicist ought really to look first
for a truly physical explanation before abandoning his cause.

Time is measured by the pendulum because, thanks to gravity,
the pendulum has the property of relating displaced mass with a
restoring force proportional to displacement distance, and
because mass, force and distance are appropriately related by the
time parameter. Time may be measured by a spring controlled
device in which the restoring force is linearly related with dis-
placement by virtue of the elastic properties of the spring.
Clocks and watches are useful because they keep time and time
keeps constant itself. Since time and its constancy are inherent
to Nature as its prime universal property, Nature is not dis-
similar from the mechanism of the clock. Our unseen aether
medium, if this is the universal clock, has its own harmonious
oscillations. Tt must have a feature by which its distortion is
opposed by forces linearly proportional to displacement. If it
is a subtle electrical substance, we can imagine a negatively
charged system somehow swinging as a whole within a cancell-
ing positive charge. If the unseen aether medium is a plenum of
electrical charge and there are, therefore, no voids, then the
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motion is more likely to be a cyclic rotary motion, with the
whole system of negative charges rotating in harmony in balance
with the positive charge. Russell (1946)* tells us how the early
Greeks believed that there had to be a void as, otherwise, there
could be no motion. But Russell contests this by the words:

It will be seen that there was one point on which everybody so far
was agreed, namely that there could be no motion in a plenum. In
this, all alike were mistaken. There can be cyclic motion in a plenum,
provided it has always existed.

This is quoted not merely to support the argument that the
motion of charge in an electrical acther is likely to be cyclic,
but also to suggest that if we had to wait for Russell to correct
the thinking of the ancient Greeks, we cannot take as certain
the present state of rejection of aether ideas by the modern
cosmologists. Besides, the modern cosmologists are mere
disciples of great thinkers such as Einstein and Dirac, who have
both, in their own way, suggested the existence of an aether
having a universal harmonious motion. We will come to this
specifically later, when we also examine the ideas of a relatively
unknown French cosmologist, Véronnet. All three have pre-