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  In the early 1960s Bronowski presented a series for BBC television called Insight. His last major project was to write and narrate the BBC television series The Ascent of Man, which was broadcast in 1973.
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  Bronowski suffered a heart attack and died on August 22, 1974, in East Hampton, New York.








  
PREFACE





  The four essays which follow owe their origin to The American Museum of Natural History, which invited me to inaugurate its newly founded series of lectures on Man and Nature. The essays were first given as four lectures at the Museum in New York on 8, 10, 15 and 17 March 1965. Their publication now gives me the opportunity to record my sense of the honor that the Museum did me, and my gratitude for the occasion that it gave me. To these I add my thanks to the Salle Institute for giving me the scholarly setting in which I could develop my subject, and to my biological colleagues there for helping to argue and to shape it.




  In one way, these essays begin from and enlarge a theme that I first broached twelve years earlier. In 1953 the Massachusetts Institute of Technology had asked me to examine the human content of science in a series of lectures which have since been published under the title Science and Human Values. I came to two radical conclusions there. One was, that the act of discovery in science engages the imagination (first of the man who makes it, and then of the man who appreciates it) as truly as does the act of creation in the arts. The other was, that though the findings of science are, of course, ethically neutral, the activity of science is not: it demands that those who practice it form and hold to a strict set of human values.




  These conclusions have since been widely conceded, and I have found nothing in them that I should want to change. Nevertheless, as I have reflected on them in the years that have passed, I have become aware that there remains something to be added to each of them. There is something more to be said about the imagination than that it is alike in science and in the arts. What are the fields over which the imaginative mind ranges in these two pursuits, and what does it bring back from them? Can what we learn from the arts be called knowledge, as what we learn from science can? And if so, what are the two modes of knowledge?




  And there is something more to be said about the human values than that science cannot exist without some of them, and must of itself generate these in any society in which it does not find them. What are the values which the arts generate? And where do these two sets of values overlap? These questions prompted me to write in a new preface to Science and Human Values in 1961:




  

     In only one respect would I want to enlarge what I have said here about science and human values, if I were starting afresh today to write about their relation for the first time. In the book as I have written it I have deliberately confined myself to establishing one central proposition: that the practice of science compels the practitioner to form for himself a fundamental set of universal values. I have not suggested that this set embraces all the human values; I was sure when I wrote that it did not; but at the time I did not want to blur the argument by discussing the whole spectrum of values. Now that the crux of my argument has been accepted, I would, were I beginning again, give some space also to a discussion of those values which are not generated by the practice of science—the values of tenderness, of kindliness, of human intimacy and love. These form a different domain from the sharp and, as it were, Old Testament virtues which science produces, but of course they do not negate the values of science. I shall hope to write about the relation between the two sets of values at another time, and to show how we need to link them in our behaviour.







  I made a beginning in that resolve on 17 February 1963 when I gave the substance of the third essay, Knowledge of the Self, at the American Academy of Arts and Sciences. When then I landed in New York on a lowering January day in 1964 and found waiting for me the invitation to give these lectures, I read it as an omen and a welcome. What I had written before had been in defense of science. Since then, the defense had won its case. It was now possible, and the time was here, to look beyond that argument at the whole range of the mind as one: the single identity of man. That is the theme that I had long carried about with me, and that these essays set out to present.




  J.B.
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  A MACHINE OR A SELF?
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  The title of this essay asks a question which is crucial to an inquiry into the identity of man. I take as the starting point for an answer, and for my inquiry, an equally crucial and basic proposition. My fundamental assumption at the outset of these essays is that man is a part of nature.




  This simple proposition seems innocent enough, and neutral. Nearly all educated men accept it now: the Bible readers as well as the agnostics, the Sunday strollers and the earnest haunters of museums. In the latter half of the twentieth century, it seems self-evident to say that man is a part of nature, in the same sense that a stone is, or a cactus, or a camel. How easily, indeed, these three childhood categories rise to our lips from Animal, Vegetable or Mineral to exhaust the universe. Yet this bland proposition contains the explosive charge which in this century has split open the self-assurance of western man.




  For to assert that man is a part of nature surely denies (or seems to deny) that he is unique. This is the hidden charge that troubles yet silences us; it is the perpetual heresy, for which men went to the stake at least as long ago as 1600. Giordano Bruno was asked then to abjure, and would not, his wild belief that the earth we stand on is not the only world, and that we are not the only chosen creatures in the multitude of worlds. This was a piece of Renaissance extravagance that was happy to have man play neither the master nor slave of fate, but simply play in the boundless plenty of nature, and to set both of them free together. But it did not, and still does not, win over the jealous man who wants to guard the sense of his immortal station. He wants to feel that he was cast from birth in a supernatural mold: larger than life, or at least larger than nature.




  Thus the statement that man is a part of nature, Animal, Vegetable or Mineral, still carries its perpetual heresy, though that has changed its form from century to century. There have been three memorable forms in history, which were in their day not merely religious but intellectual heresies, and outraged revelation and common sense together. Two of these heresies are now so familiar that they offend no one; they were fought for and established by the giants of science, and I need not do more than recall them with a glance. The third gnaws at us still, and makes the subject of this essay and, in the end, of this book.




  The first heresy was Bruno’s, that our world is not exceptional: whatever exists in the universe is made of the same matter everywhere. The followers of Aristotle did not think so. They thought that the starry heavens are filled with something else and finer than earthly matter—a fifth element, the quintessence; and the Church had made this pagan picture a part of Christian faith. This belief was broken when Galileo broke the crystal spheres by tracing the sunspots and the hills on the moon, and in 1610 by observing that Jupiter has moons which run round it like a clockwork (and Galileo proposed to use them for a clock). Step by step, the laws of earthly mechanics came to command the sky, until it could not be doubted that the star is one with the stone: Mineral.




  The second heresy attacked the other flank of Animal, Vegetable or Mineral: it asserted that man is not unique because he falls into the first category. Specifically, it claimed that man has evolved from a common stock to which other living animals can also be traced back. This heresy was documented in such detail by Charles Darwin in 1859, and championed by Thomas Huxley with such force thereafter, that it has equally become an educated commonplace. None of us doubts that the answer to a question about man begins with Animal.




  2




  The scene, then, is set for the last act in the smoothing out: we sense that there is no break in the continuity of nature. At one end of her range, the star has been linked with the stone; and at the other end, man has been put among the animals. What now remains is between these ends to make a single chain of Animal, Vegetable or Mineral, along which nature becomes one with her creatures. An unbroken line runs from the stone to the cactus and on to the camel, and there is no supernatural leap in it. No special act of creation, no spark of life was needed to turn dead matter into living things. The same atoms compose them both, arranged only in a different architecture. This is the third and modern form of the perpetual heresy.




  Lest I seem to have overworked the word heresy, I will quote chapter and verse. The belief that there is no difference in kind between dead matter and living was uttered to a hushed and shaken public by John Tyndall when he was president of the British Association for the Advancement of Science at Belfast in 1874. Tyndall granted that he had no experimental evidence, and indeed that he could not picture the step from dead atoms to their living arrangement. He scrupulously rejected the spurious evidence for spontaneous generation which was then fashionable; he would have no truck with that to support his belief. And yet, he said,




  

     Believing, as I do, in the continuity of nature, I cannot stop abruptly where our microscopes cease to be of use. Here the vision of the mind authoritatively supplements the vision of the eye. By a necessity engendered and justified by science I cross the boundary of the experimental evidence, and discern in that Matter which we, in our ignorance of its latent powers, and notwithstanding our professed reverence for its Creator, have hitherto covered with opprobrium, the promise and potency of all terrestrial Life.







  Four days later, on 23 August 1874, a London merchant petitioned the Home Secretary to prosecute Tyndall for blasphemy, under a seventeenth century act.




  And Tyndall’s blasphemy was not only religious; it outraged many who no longer believed that man had been given life in a divine act of creation. They also wanted to feel that life, so tenuous, so delicate, so tender and so transient, is distinguished from the dust which gave it birth and to which it returns by some vital spark. To this day, skeptics and philosophers as well as churchgoers long to believe that something outside the natural processes of physics is needed to set matter alight and make it live.




  I do not share this anxiety to find a special dispensation beyond the laws of nature to breathe life into some of the unexpected configurations of atoms. And indeed, I think this is something of a philosophers’ fraud. Certainly man is wonderful, and so is life; but they are wonderful in different ways; and it seems to me a poor exchange for the dignity of man dethroned to take refuge in the miracle of life. Whatever makes man unique, it is not the divine spark of life, or the élan vital that enraptured Henri Bergson. Man is above the other animals not because he is alive as they are, but because he has a life unlike theirs.
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  What is it that troubles us in the assertion that living things are made from the same atoms as dead, and ruled by the same physical laws? We may pretend that our difficulties are intellectual, and that we are merely puzzled how this could come about. But our uneasiness lies deeper. It lies in a feeling that if the dance of atoms in our bodies is not different in kind from the pattern in the star and the stone, then we have suffered some loss of personality: a denial of the mind in our sense of human self. The great Bishop Butler in The Analogy of Religion had felt this long ago in 1736, and John Tyndall (who was morbidly fair) punctiliously included in his blasphemous speech a modern version of the bishop’s scruples.




 

    Your atoms are individually without sensation, much more are they without intelligence. May I ask you, then, to try your hand upon this problem. Take your dead hydrogen atoms, your dead oxygen atoms, your dead carbon atoms, your dead nitrogen atoms, your dead phosphorus atoms, and all the other atoms, dead as grains of shot, of which the brain is formed. Imagine them separate and sensationless; observe them running together and forming all imaginable combinations. This, as a purely mechanical process, is seeable by the mind. But can you see, or dream, or in any way imagine, how out of that mechanical act, and from these individually dead atoms, sensation, thought, and emotion are to rise? Are you likely to extract Homer out of the rattling of dice, or the Differential Calculus out of the clash of billiard-balls?







  Here we are, in one stride, from the most lowly duck-weed, past the cactus and the camel, to the mind of man. This is where the fulcrum of our fears lies: that man as a species, and we as thinking men, will be shown to be no more than a machinery of atoms. We pay lip service to the vital life of the amoeba and the cheese mite; but what we are defending is the human claim to have a complex of will and thoughts and emotions—to have a mind




  The pith of the problem that nags at our self-esteem is there, and is old and yet peculiarly modern. Other ages phrased it differently: they called it the problem of the soul at one time, of free will at another, and the mind-body problem at a third. We live with it today in a new metaphor that we innocently coined to describe the most awesome of the automata of our age. What we ask now is how a man’s brain, if it is full of electric networks, can possibly differ from an electronic brain.




  In its general form, of course the question is not new. Descartes argued that animals are and men are not machines; and at this very meeting in Belfast in 1874, Thomas Huxley added to his friend Tyndall’s troubles by reading a paper On the Hypothesis that Animals are Automata—and for good measure stretched the title to include man among the animals. But such general speculations can now be left behind. For the fact is that what we now know about machines gives a new point and exactness to the question, How far is the brain an automatic machine?




  I must not go forward to this cold question without a farewell to Tyndall, who asked it and earned only pulpit thunder and private odium. Poor Alpine hero, he was not prosecuted for blasphemy. Fate lay in wait for him patiently with a more macabre trick. Two years after the Belfast speech, he married a woman twenty-five years younger than he. As time went on, they lived a more and more hidden life in the country. Tyndall dosed himself with the drugs of the day, and one December day in 1893 his wife by mistake gave him a spoonful of chloral which killed him. Yet this was not the last irony. In her remorse, his wife determined to write a worthy biography, in which no detail (she hoarded every scrap that Tyndall had touched) would be out of place. Nothing could be published while she went on pottering; she lived to be ninety-five, and the biography came out five years after her death, in 1945. By then John Tyndall and his scientific work were forgotten.
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  We have to accept the subtle but closely woven evidence that man is not different in kind from other forms of life; that living matter is not different in kind from dead matter; and therefore that a man is an assembly of atoms that obeys natural laws of the same kind that a star does. And this has been brought sharply to a head in the last decade, first by the elucidation of the atomic architecture of the hereditary material in man, and then by recent progress in analyzing the electrical and chemical processes in the brain.




  The atoms in the brain as much as those in the body constitute a mechanism, which ticks with. the same orderly regularity, and abides by similar laws, as any other interlocking constellation of atoms. Men have uneasily pushed this thought out of their heads because they wanted to avoid the conflict with their rooted conviction that man is a free agent who follows only the promptings of his own will. But we cannot hide this contradiction for ever.




  The central theme of these essays is the crisis of confidence which springs from each man’s wish to be a mind and a person, in the face of the nagging fear that he is a mechanism. The central question that I ask is: Can man be both a machine and a self?




  As I put it, the question is sharply defined. It concerns man and not any other animal; and it concerns his brain and his nervous system, and not all those other bodily functions which he shares quite exactly with other animals. I am not asking about the spark of animal life, but about the working of the human mind.




  I think that we are fortunate to have the question put to us thus, as a question about the machinery of mind. For I believe that in this form, the question can be answered; and these essays are meant step by step to construct an answer. In this form, what I shall construct by way of an answer is a philosophy for modern man. I do not mean by that a philosophy which merely makes us comfortable with modern machines. I mean a total philosophy which shows how a man thinks and feels, how he makes his values, what man is—which integrates afresh the experiences which always have been and are human. And on this we can ground a contemporary ethic which is of a piece, because it does not divide the identity of man into the unworthy and the worthy, the irresponsible and the responsible: into machine and self. What is modern about this is simply the setting; we have the luck to receive the question when for the first time it can be answered.
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