
SCIENCE UNCOILED 
 

Book 1 Only 

Human 
1.0 Molecular Intelligence 

 1.1 Genetic Code 

1.2 Double Helix? 

1.3 Role of Protein 

 1.4 Memory 

 1.5 Counting  

1.6 Boundaries of mind 

1.7 Balance 

1.8 Origin of the zodiac 

1.9 Nine ways of thinking 

2.0 Through a Glass Darkly  

2.1 Numbers of things 

2.2 If I were you 

2.3 Colours 

2.4 Relating 

2.5 Occult  

2.6 Prophecy 

2.7 Ego 

2.8 God 

2.9 Freedom  

3.0 Aquarius 

3.1 Reliance on knowing goodness 

3.2 Reliance on understanding truth  

3.3 Reliance on creating beauty 

3.4 Striving to know peace 

3.5 Striving to understand love 

3.6 Striving to create progress  

3.7 Freedom from knowing stability 

3.8 Freedom from understanding 

justice 

3.9 Freedom from creating unity 

Conclusion: CIS  

 

Book 2 What's 

Natural? 
4.0 Molecular Control 

4.1 Genetic Pumps 

4.2 Genetic Control 

4.3 Carriers and hormones 

4.4 Differentiation 

4.5 Feedback 

4.6 Control 

4.7 Environment 

4.8 Copying 

4.9 Evolution 

5.0 In Sickness and in Health 

5.1 Motility 

5.2 Reproduction 

5.3 Excretion 

5.4 Respiration 

5.5 Growth 

5.6 Rigidity 

5.7 Assimilation 

5.8 Energy 

5.9 Osmoregulation 

5.0 In Sickness and in Health 

6.0 Evolution 

6.0 Evolution 

6.1 Change 

6.2 Time 

6.3 Survival of the fittest? 

6.4 Choice 

6.5 Perspective 

6.6 Evolution of thought 

6.7 Competition 

6.8 Dreams and reality 

6.9 Social evolution 

Conclusion: Life  

 

Book 3 Origin of 

Life  

7.0 Molecular Life 

7.1 Primordial soup 

7.2 Ice, the ordering force 

7.3 Pumps and cells 

7.4 Replication 

7.5 Diversification 

7.6 Molecular evolution 

7.7 Biochemical continuity 

7.8 Mind and muscle 

7.9 Photosynthesis 

8.0 In the Beginning 

8.1 Relativity 

8.2 Sun and stars 

8.3 Newton's apple 

8.4 Adam's apple 

8.5 Mathematics and models 

8.6 Theoretical evolution 

8.7 Heaven and earth 

8.8 Religion 

8.9 Space 

9.0 Being Myself 

9.1 Pilgrimage 

9.2 Intelligence 

9.3 Personality 

9.4 Helicore 

9.5 Selenium 



9.6 Cancer 

9.7 Leisure 

9.8 Equality 

9.9 Wisdom 

Conclusion: Science 

 

PREFACE 
To be, or not to be: that is the question: 

Whether 'tis nobler in the mind to suffer 

The slings and arrows of outrageous fortune, 

Or to take arms against a sea of troubles, 

And by opposing end them? To die: to sleep: 

No more; and, by a sleep to say we end  

The heart-ache and the thousand natural shocks 

That flesh is heir to, 'tis a consummation 

Devoutly to be wish'd. To die, to sleep; 

To sleep: perchance to dream: , ay there's the rub; 

For in that sleep of death what dreams may come 

When we have shuffled off this mortal coil, 

Must give us pause... 

SHAKESPEARE: HAMLET 

The Mundane Shell is a vast Concave Earth, an immense 

Harden'd shadow of all things upon our Vegetated earth, 

Enlarged into dimension & deform'd into indefinite space, 

In Twenty-seven heavens and all their Hells, with Chaos 

And Ancient Nights & Purgatory. It is a cavernous earth of  

labyrinthine intricacy, twenty-seven-folds of opakeness, 

And finishes where the lark mounts; ... 

BLAKE: MILTON  

A little learning is a dangerous thing; 

Drink deep, or taste not the Pierian Spring: 

There shallow draughts intoxicate the brain, 

And drinking largely sobers us again... 

POPE: AN ESSAY ON CRITICISM 

And the LORD God commanded the man, saying, Of every 

 tree of the garden thou mayest freely eat: 

But of the tree of knowledge of good and evil, thou shalt not  

eat of it: for in the day that thou eatest thereof thou shalt surely die... 

...And the woman said, The serpent beguiled me, and I did eat. 

GENESIS: CHAPTERS 2 & 3 

Half-way between Pooh's house and Piglet's house was a Thoughtful  

Spot where they met sometimes when they had decided to go and see  

each other, and as it was warm and out of the wind they would sit 

 down there for a little and wonder what they would do now that they  

had seen each other. One day when they had decided not to do anything,  

Pooh made up a verse about it, so that everybody should know what the  

place was for.  

MILNE: IN WHICH PIGLET DOES A VERY GRAND  

 THING 

 The most beautiful thing we can experience is the mysterious. It is  

the source of all true art and science. He to whom this emotion is  

a stranger, who can no longer pause to wonder and stand rapt in awe, 

 is as good as dead: his eyes are closed. The insight into the mystery 

 of life, coupled though it be with fear, has also given rise to religion. 

 To know that what is impenetrable to us really exists, manifesting  

itself as the highest wisdom and the most radiant beauty which our  

dull faculties can comprehend only in their most primitive forms ï  

this knowledge, this feeling, is at the centre of true religiousness.  

In this sense, and in this sense only, I belong in the ranks of devoutly 

 religious men. 

EINSTEIN: I BELIEVE
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FOREWORD   

 

 

Here are three small books, each with twenty-seven chapters, designed 

 to beguile the reader to discover more of science, and that of a science 

 yet undreamt, which may justify its followers in being called holy men.  

History rewritten becomes more false; science rewritten becomes truer. 

 When it is true, we will be able to travel freely through it in any direction. 

 Try doing that in these books; where there is an obstacle, seek a new way. 

I must Create a System or be enslavôd by another Man's. 

I will not Reason and Compare; my business is to Create. 

BLAKE: JERUSALEM 

 

BOOK 1 ONLY HUMAN  

 
The mind of man is a truly wonderful piece of equipment. This book 

is a voyage of discovery of mind, starting with the author's discovery of the 

'minion', or building-block of mind, and ending with the interaction of one 

mind with all others. This book is not a biology, psychiatry, psychology or 

sociology book, but a philosophy book. It is not intended to answer any 

specific question, but rather to indicate ways of answering questions in 

general. These ways are not new ways - they are everyone's ways. Yet some 

people are blind to ways which others take for granted. 

'The greatest study of mankind is man': the most available subject is 

oneself. When we would find fault with the world about us, that fault lies also 

within ourselves - for we have an image of it in our minds. In our time on 

earth, we do well to take full advantage of every opportunity open to us. 

Sulking over the wrongs of others, or over our own misdeeds, does us no 

good. Imagining better pasts is futile - what's done is done. Let us imagine a 

better future, and start right now putting it together with the flotsam and 

jetsam about us.  

Using a Biblical analogy, the time has come to build an ark, 

salvaging all that is or might be useful in an unknown future. Only when 

every living soul is aboard, can we afford to look for leaks. We have found 

the goodness, truth and beauty of Plato; we must learn peace, love and 

progress to survive the flood, then sit back and enjoy stability, justice and 

unity. On the other side, there are no barriers - goodness, truth, beauty, peace, 

love, progress, stability, justice and unity are balanced.  

 The ark, flood and 'other side' are only metaphors. Changes take 

time; 'Aquarius' will not be achieved overnight, nor by revolution, decree or 

instant conversion. Every man and woman must discover 'Aquarius' for 

themselves. For each the way is different. This book is about ways. 

 

     1.0 MOLECULAR I NTELLIGENCE  

 
 However ephemeral we consider mind to be, it is undeniably true 

that it appears to be associated with people. It is therefore reasonable to 

suppose that there must be some physical part of a person which connects him 

with his mind.  

In this Part, the nature of such an interface is described, and its 

limitations correlated with the acknowledged boundaries of perception.  

By understanding the limitations of any system, we are better able to 

exploit the accessible parts. The present analysis does not seek to contain the 

mind with rules like the psychologist, nor to explore its contents like the 

psychiatrist, but to relate it to a mathematical model. Deficiencies of this 

model render it a lesser entity than that which it describes, and do not imply 

abnormalities or deficiencies of mind.  

If writing about molecular intelligence seems to be reducing the 

sublime to the ridiculous, then it must be stated at the outset, that we are 



concerned only with the medium upon which information is stored, and by 

means of which it is manipulated and communicated. The nature of the 

information is of no concern to us, nor is the motivation behind its acquisition 

or utilization.  

For an analogy, consider a news agency sending out cameramen to 

an incident, each with identical cameras. The restriction of their medium (the 

camera) might be such as to preclude night-time photography, to give always 

a restricted field of view, to be unable to focus clearly closer than a certain 

distance. Those restrictions limit the transmission of information from the 

incident to the TV screen. The skill of the cameraman and the quality of the 

individual pictures do not concern us - it is the construction and limitations of 

the camera which is involved in Part 1. Parts 2 and 3 will explore the 

consequences of these factors for the individual and for society respectively. 

This book is written for all men and women - for homo sapiens, 

meaning the man who is wise. It is intended as a basis for study, for reader 

and author alike. It leaves many questions unanswered. To take part of it as a 

fait accompli does no credit to either. 

For every reader, a philosophy book looks different. To some trivial, 

to others profound. Whether we study many years at university or can barely 

read, whether we are nine or ninety, another's point of view has a peculiar 

quality. If I am arrogant and premature in presenting mine, then I can but 

plead that I am only human. 

 

1.1 GENETIC CODE 
 

.Biologists have for long understood the way in which Nature passes 

genetic information from generation to generation. This information is stored 

on the chromosomes in the form of a sequence of paired nucleic acid bases. 

These base-pairs, or quits, as I shall call them, are grouped in threes to form 

codons. A typical codon is shown in Fig 1. 

 
Figure 1 

The chemical complexity of nucleic acids need not concern us in this 

book, so a schematic version of the chemical formula will be used. The 

simplified version of the codon in Fig 1 is inset. In Fig 2, the rudiments of the 

process of replication of the codon are shown. 



 
Figure 2 

First, the hydrogen bonds, shown as dashed lines in Fig 1, are split. 

Then pairing occurs with energized bases, square with cross, triangle with 

star. These are then zipped together to yield copies of the original codon. 

Such copying may occur millions of times without an error. When an error, 

termed a mutation, does occur, the organism may change in some way. Where 

such a change is advantageous, evolution is said to have occurred, and this 

may be confirmed by the survival of a greater proportion these advantaged 

individuals. 

Biochemists have shown how the information transmitted on the 

chromosomes may be translated into a sequence of amino acids to make the 

proteins which catalyze the chemical reactions occurring in the cell and which 

provide the building blocks of such tissues as muscle and hair. 

Thus, we may regard the genetic information as a blueprint for 

building the body. It is essentially unchanging, however important such 

changes as do occur may be long term. Where there are exceptions to this 

unchanging formula, as in immunology, I will show in 4.4 that this is due to 

the use of a different mechanism. 

We start our study of molecular intelligence with this brief survey of 

the genetic code, because a belief has grown up that memory is stored from 

hour to hour and from year to year in the form of protein, although no one has 

come up with a mechanism for this process. If the nucleic acid sequence is 

not to be altered, then the only method for this would be selection from the 

3,000 million quits of a suitable sequence. Supposing a typical sequence to be 

at least 100 codons, this only allows 10 million or so thoughts, unless 

overlaps are possible, and even then only an order of magnitude greater. The 

memory model considered in this book allows more than 10
32

 (1 followed by 

thirty-two zeroes) thoughts.  

To give some idea of how much memory this represents, imagine a 

3-colour, 625-line television with 10 intensities for each colour, changing at 

625 points along each line16 times each second. In one minute, that is 3 x 625 

x 10 x 625 x16 x 60 = 11,000,000,000 pieces of information. Watching the 

television for a million years, remembering everything, therefore needs  

11,000,000,000 x 60 x 24x 365 x 1,000,000 = 5,000,000,000,000,000,000,000 

pieces of information. Even if we were eating, drinking, listening and feeling 

the same amount of information at the same time since life began nearly 5 

billion years ago, we could only have stored 

600,000,000,000,000,000,000,000,000 pieces of information - the memory 

model still has almost a million more ways to choose from! 

There is something else to be learnt from the genetic code, however. 

That is the fact that the information is encoded. If you, reading this book, are 



to understand it at all, then it is necessary that you should understand the 

language in which it is written. Your understanding of the meaning of the 

book is relative to your understanding of the words in which it is written, and 

of the rules of grammar which apply to their groupings. If a novel object or 

notion is to be conveyed in a language, then an analogy has to be made, either 

with mathematical formalism or with some familiar situation. 

Electronic brains are not susceptible of grasping analogies very well. 

For a computer to understand a new situation, it needs to be programmed by 

an analogy-making person, the programmer. The computer cannot, in fact, 

learn or remember anything for which it is not programmed. The human 

brain, on the other hand, appears capable of interpreting almost any novel 

situation (both real and imaginary), and remembering it more or less well. 

I say appears advisedly, since this appearance is only to other human 

observers. We shall return to consideration of the limitations of the brain 

later. For the moment, let us assume that there is no such restriction. 

This human ability to accommodate novel situations with ease suggests that 

information is not sorted out and stacked in the brain. It certainly suggests 

that it is not fed through a series of logical steps like a computer program, 

since there is no program-writing stage apparent in its action.  

The method of memory storage which vies with protein synthesis for 

priority is that the storage consists in the arrangement of nerve fibres 

throughout the brain, forming a sort of storage network with the cell bodies as 

pigeon-holes for the stored information. According to this model, the location 

of a thought in the brain determines its meaning to some extent. This model 

seems very weak, for it would seem to suggest that a once-for-all allocation 

of pigeon-holes should occur; this is inconsistent with the flexibility of the 

human mind for coping with a variety of novel situations. Once again, the 

number of possible thoughts is much less than the 10
32

 of the present model. 

The protein-synthesis and nerve-fibre-network models might be 

equated with a photograph album and a digital computer respectively. Both 

suffer from the defect that destruction of even a small part must result in loss 

of a proportionate part of the information stored. The human brain does not 

appear to behave in that way. A person can have a severe brain tumour with 

extensive damage to brain cells, there fibres and the proteins inside them, 

without substantially impairing memory. The brain behaves more like a 

holograph. 

A holograph is rather similar to a photograph, in the sense that it 

stores a picture. It differs, however, in that the whole picture is stored up in 

every fragment of the holographic plate. We shall see that the brain is capable 

of storing information diffusely, in an analogous way. 

There is more than one way of communicating information with 

codons as building blocks. The genetic code may be likened to the written 

version of a human language. Let us consider the spoken version, as it were, 

of the genetic language. 

  

1.2 DOUBLE HELIX?  
  

So far, we have been concerned solely with one codon of nucleic 

acid. On the chromosome, some 1000 million codons are strung together in a 

small number of continuous molecules. The total length of this collection 

would be around one metre if laid end-to-end, yet they are all packed into 

cells so small as to be visible only under the microscope. 

This leads us to ask whether the nucleic acid is packaged up in any 

way, and then to wonder whether the mode of packaging has any effect upon 

the properties of the nucleic acid as compared with a random arrangement. 

Many readers may have heard of the double helix. This is the structure which 

nucleic acids assume when i Many readers may have heard of the double 

helix. This is the structure which nucleic acids assume when isolated from the 

cell and formed into a crystal. It was on the basis of observations of the 

helical form of nucleic acid, that Watson and Crick made their important 

discovery of the genetic code which we considered in 1.1. 



Fig 3 shows a section of double helix, with the notation for quits 

used in the previous diagrams used to represent the chemical complexity of 

the molecule. There is roughly one turn of the double helix every ten quits - 

that is roughly one turn every three codons. In our 1 metre length of nucleic 

acids, there would be 300 million turns. Even in one hundredth part of the 

nucleic acid, there would be 3 million turns.  

This means, that if a double-helical segment of nucleic acid is to 

divide as indicated in Fig 2, then the original coil has to unwind and the two 

new coils wind up 3 million times during the division phase. If that phase 

were as long as one hour, the coil would still have to unwind at 1000 

revolutions per second. It seems improbable that this should occur. To get 

round the difficulty without abandoning the double helix, it has been 

proposed that the nucleic acid is broken up into short sections for replication. 

This suggestion is difficult either to prove or disprove. It is certainly not 

proven. 

Another difficulty with the proposition that the double helix occurs 

in the living cell is its lack of directionality. Looking at Fig 3, we see that the 

genetic message might be read from either end of the nucleic acid segment, 

with totally different meanings. Supposing that only one of the meanings is 

sensible, the cell must have some way of knowing which end to start from 

when reading it. 

 

  
Figure 3 

The words on this page are held flat by the paper on which they are 

printed. The direction in which the words are to be read is understood by 

convention to be from left to right, or more generally from leading capital 

letter to terminal full-stop. The paper, capitals and full -stops are a necessary 

part of the book. If we were to be able to float the words off the page and then 

compact them to a sort of crystal, they might very well be found to curl up. 

We would be wrong to deduce from that that they are curled up when in the 

book. 

The biological equivalent of paper, capitals, and full-stops are the 

histones, a class of proteins always found associated with human nucleic 

acids. In 1.3 we will examine how they operate. 

 

1.1 ROLE OF PROTEIN  

  

Histones are proteins found especially associated with nucleic acids. 

They typically contain a good deal of the amino acids alanine, lysine and 

proline. If we consider just the part of these protein molecules containing 

these components, we have a molecule of which part is shown in Fig 4.   



  
Figure 4 

The structure shown here will be familiar to the biochemist as an 

anti-parallel ɓ-pleated sheet composed of alternating alanine and lysine 

residues. The non-biochemical reader need only note that the molecule in the 

diagram, drawn to the same scale as that of the nucleic acid in Fig 1, consists 

once again of 3 similar subunits of similar size to the nucleic acid. 

Whereas the codon in Fig 1 is prone to form a helix as in Fig 3, the 

histone in Fig 4 tends to lie flat. Whereas the codon has 6 negative charges 

associated with the phosphate residues, shown (-), the histone has 6 positive 

charges associated with the lysine residues, shown (+). Thus, by sticking 

charges together, the codon may be tied down to the histone bed. 

The length of the histone bed appears to be that of 3 codons, or 9 quits. This 

is the length of one turn of the putative helix, is equal to a whole number of 

codons, and accords with the composition of numerous histones. Thus the 

possibility of 12 quits per histone may be excluded on the grounds that 

histones do not contain enough lysine or alanine per molecule. On the other 

hand, they appear to have too much for only 6 quits. If the number of quits 

per histone was other than a multiple of 3, then models for protein synthesis 

would be far more complicated. 

A schematic version of the histone appears in Fig 5, where a whole 

histone unit is presented. It should be mentioned here, that there will in 

general be a considerable quantity of protein continuing the left-hand end of 

the histone. In order to make the sharp turns at the ends of the histone, 6 

proline residues may be necessary, 2 at the open end and 4 at the closed end. 

Proline is an amino-acid often 'used' to make kinks in protein 

molecules. Together with 18 lysine and 18 alanine residues, there are usually 

at least 6 proline residues per histone molecule. The U-bend of the histone 

will not be symmetrical, and is shown diagonal in the schematic version of 

the 3-codon+histone unit, which I shall call a memeron, being the basic unit 

of memory.  

The memeron, unlike a turn of the double helix, is flat, and can split 

down the middle without uncoiling. It is also directional, splitting readily at 

the left-hand end, but not so readily at the right-hand end, where the U-bend 

in the histone holds the sides of the nucleic acid together. Any enzyme 

approaching the memeron will have no difficulty in ascertaining at which end 

to start work. 

 



  

 Figure 5 
In a long strand of nucleic acid, the memerons lie end-to-end. Even 

with the help of proline, the ends of the histones must abut on one another 

quite tightly, so that the asymmetry of the U-bend will cause a bend in the 

nucleic acid between memerons. The result must be a circular coil. This is 

shown schematically in Fig 6. 

 
Figure 6 

The number of memerons which form a circle cannot be readily 

deduced from molecular models of memerons. However, beads carrying 

nucleic acids have been found to carry about 200 quits. With the benefit of 

hindsight, the 22
2
/9

th
 memerons which this suggests become 21 memerons 

exactly. The basis for choosing 21 will emerge in 1.5. There is no reason at 

the moment for choosing any other number. 

When a coil such as that in Fig 6 forms, the next question is the 

arrangement of adjacent coils. For reasons which will become apparent, I 

shall call the coil a concept. These will stack as shown in Fig 7. Because of 

the bare phosphate and the other residues exposed on the outside, histones 

will tend to bind vertically, causing the formation of a natural unit of 9 

concepts. This arrangement of beads has been observed (they hydrolyze into 

groups of 9 before splitting to individual beads).  

Calling the natural unit of 9 concepts a minion, which we shall see to 

be the unit of mind, these in turn will stack as shown in Fig 7. Figs 14 and 15 

give a more detailed picture of the vertical connections. That these 


