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      This unfinished Dialogue, Descartes’ biographer Baillet tells us, was intended to form two volumes written in French. A Latin translation appeared in an edition of 1701 published at Amsterdam. Leibniz was known to have ‘a Dialogue in French’ amongst the unpublished papers of Descartes, and this French text was sought for in vain by MM. Adam and Tannery at the Royal Library of Hanover where it was likely to be found. A young student named Jules Sire was, however, fortunate enough to discover, not Leibniz’s original copy but another. Leibniz was in Paris with Tschirnhaus, and he took Tschirnhaus to see Clerselier, who had what remained of Descartes’ papers. Tschirnhaus copied ‘The Search after Truth’ and sent it to Leibniz, and this was the copy discovered by Sire. We do not know whether Clerselier’s copy was incomplete, or Tschirnhaus’ transcription of it, but it does not give more than half of the Latin version of 1701. Leibniz himself added at the end, ‘I have the rest elsewhere.’ MM. Adam and Tannery thus published Tschirnhaus’s copy of the original in French, completing it from the Latin, and this is the edition here used. The date of the work is unknown.

      E. S. H.
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        The Search after Truth by means of the Light of Nature which alone, and without the assistance of Religion or Philosophy, determines what are the opinions which a good man should hold on all matters which may occupy his thoughts, and which penetrate into the secrets of the most curious of the sciences.

      

      

      A good man has no need to have read every book, nor to have carefully learned all that which is taught in the Schools; it would even be a defect in his education were he to have devoted too much of his time to the study of letters. There are many other things to do in life, and he has to direct that life in such a manner that the greater part of it shall remain to him for the performance of good actions which his own reason ought to teach him, even supposing that he were to receive his lessons from it alone. But he comes into the world in ignorance, and as the knowledge of his earliest years rests only on the weakness of the senses and the authority of masters, he can scarcely avoid his imagination being filled with an infinite number of false ideas, before his reason has the power of taking his conduct into its own hands; in consequence he requires to have good natural endowments or else instruction from a wise man, both in order to rid himself of the false doctrines with which his mind is filled, and for building the first foundations of a solid knowledge, and discovering all the means by which he may carry his knowledge to the highest point to which it can possibly attain.

      In this work I propose to show what these means are, and to bring to light the true riches of our souls, by opening to each one the road by which he can find in himself, and without borrowing from any, the whole knowledge which is essential to him in the direction of his life, and then by his study succeed in acquiring the most curious forms of knowledge that the human reason is capable of possessing.

      R. H.

      But in order that the greatness of my scheme may not to begin with seize your minds with an astonishment so great that confidence in my words can no longer find therein a place, I warn you that what I undertake is not as difficult as might be imagined. Those branches of knowledge which do not extend beyond the capacities of the human mind are, as a matter of fact, united by a bond so marvellous, they are capable of being deduced from one another by sequences so necessary, that it is not essential to possess much art or address in order to discover them, provided that by commencing with those that are most simple we learn gradually to raise ourselves to the most sublime. That is what I shall try to show you here by a system of reasoning so clear and yet so simple, that every one will be able to judge for himself that if he has not observed the same things, it is solely because he has not cast his eyes in the right direction, nor fixed his thoughts on the same considerations as I, and that no more glory is due to me for having discovered them, than is due to a casual passer-by for having accidentally discovered under his feet a rich treasure which had for long successfully eluded the searches of many.

      And certainly I am surprised that amongst so many distinguished minds which in a matter of this description should have succeeded much better than I, none have had the patience to find their way out of their difficulties; and that nearly all have followed in the footsteps of these travellers who, abandoning the main route in favour of a cross-road, find themselves lost amongst briars and precipices.

      But I do not desire to examine into what others have known or have been ignorant of. It will suffice for me to note that even if all the knowledge which we can desire is to be found in books, that which they contain of good is mingled with so many futilities, and confusedly dispersed in such a mass of great volumes, that, in order to read them, more time would be requisite than human life can supply us with, and more talent in discovering the useful than would be required in ascertaining it for ourselves.

      That is what makes me hope that the reader will not be vexed by here finding an easier path, and that the facts which I shall advance will not be the less well received, even although I do not borrow them from Plato or Aristotle, but show that they have current value in the world, just as has money which is in nowise of less value when it proceeds from the purse of a peasant than when it comes from the treasury. I have even made it my business to make them equally useful to all men; and I have not been able to discover a style better adapted to this end than that of genuine conversation, wherein each one familiarly explains to his friends the best of his thoughts. And under the names Eudoxus, Polyander, and Epistemon, I assume that a man endowed with ordinary mental gifts, but whose judgment is not spoiled by any false ideas, and who is in possession of his whole reason in all the purity of its nature, receives as his guests in the country house which he inhabits, two men the most distinguished and interesting of their time, one of whom has studied not at all, while the other is well acquainted with all that can be learnt in the Schools. And there (in the midst of other discourse which each one can imagine for himself, as well as the local conditions and particular surroundings from which I shall frequently cause them to take examples in order to make their conceptions more clear), they thus introduce the subject of which they will afterwards treat to the end of these two books.

      
        
        Polyander, Epistemon, Eudoxus.

      

      

      Polyander. I consider you are so fortunate in having discovered all these wonderful things in the Greek and Latin books, that it seems to me that if I had studied as much as you, I should be as different from what I now am, as angels are from you. And I cannot excuse the folly of my parents who, being persuaded that the study of letters would enfeeble the mind, sent me to the court and camps at so early an age, that I should all my life have had to bewail my ignorance, had I not learned something from my association with you.

      Epistemon. The best thing that you could be taught on this subject is that the desire for knowledge, which is common to all men, is an evil which cannot be cured, for curiosity increases with knowledge; and as the deficiencies that are present in our soul only trouble us in so far as we recognise them, you have a certain advantage over us, in that you do not see as we do, that many things are lacking to you.

      Eudoxus. Can it be, Epistemon, that you who are so well instructed, can believe that there is in nature any evil so universal that there is no remedy to be applied to it? As for me, I consider that just as there are in each country sufficient fruits and rivers to appease the hunger and thirst of all men, so there are truths that can be known in every matter sufficient to satisfy fully the curiosity of healthy minds; and I think that the body of a dropsical patient is not further removed from its normal condition than the mind of those who are perpetually worked upon by an insatiable curiosity.

      Epistemon. I have, it is true, heard in former times that our desires could not extend naturally to things that seemed to us impossible, and that it ought not to do so to those that are vicious or useless; but so many things can be known which appear possible to us, and which are not only good and agreeable, but also very necessary in the conduct of life, that I cannot believe that anyone ever knew enough of them not to have legitimate reasons always to desire to know more.

      Eudoxus. What, then, would you say of me, if I tell you that I no longer feel any desire to learn anything at all, and that I am as happy with my small knowledge as Diogenes used to be with his tub, and all this without my having any need of his philosophy? For the knowledge of my neighbours is not the limit of my own, as are their fields which here surround the small piece of ground that I possess; and my mind at its own will disposing of all the truths which it comes across, does not dream that there are others to discover. For it enjoys the same repose that the king of an isolated country would have were he so separated from all others as to imagine that beyond his frontiers there was nothing but unfertile deserts and uninhabitable mountains.

      Epistemon. If any other but you spoke to me thus, I should regard him as one whose mind was either very vain or else too little given to curiosity; but the retreat which you have chosen in this solitude, and the small amount of pains that you take to become known, removes from you the charge of vanity; and the time you have hitherto consecrated to journeyings, visiting learned men, and examining everything that is most difficult in each science, suffices to assure us that you are not lacking in curiosity. I can hence say nothing but that I consider you very happy and that I am convinced that you must be in the possession of a knowledge much more perfect than that of others.

      Eudoxus. I thank you for the good opinion in which you hold me, but I do not desire to abuse your courtesy to the point of desiring that you should believe what I have just said, solely on the faith of my words. We must not advance opinions so far removed from vulgar beliefs, without at the same time being able to demonstrate certain effects from so doing; that is why I beg you both to be good enough to spend this delightful season here, so that I may have the opportunity of openly showing you some part of the things that I know. For I venture to flatter myself that not alone will you recognise that I have some reason for being happy in this knowledge, but, in addition, that you yourselves will have much happiness from the things that you will have learned.

      Epistemon. I would not wish to refuse a favour that already I so ardently desired of you.

      Polyander. And I shall have great pleasure in being present at this discussion, not that I believe myself capable of deriving any good from it.

      Eudoxus. On the contrary, Polyander, believe me it will be you who will derive advantage from it, because you are quite unprejudiced, and it will be easier for me to guide aright any one with an open mind than Epistemon, whom we shall often find in opposition to us. But in order to make you more easily understand the nature of the knowledge of which I am going to treat, I beg you to observe a difference which exists between the sciences and those simple forms of knowledge which can be acquired without the aid of reasoning, such as languages, history, geography, &c., or to speak generally, everything that depends on experience alone. I am ready to grant that the life of a man would not suffice to acquire a knowledge of all that the world contains; but I am also persuaded that it would be folly to desire that it should be so, and that it is no longer the duty of an ordinary well-disposed man to know Greek and Latin any more than it is to know the languages of Switzerland or Brittany; or that the history of the Empire should be known any more than that of the smallest state in Europe. And I consider that such a one should consecrate his leisure to good and useful things alone, and occupy his memory only with those that are most necessary. As to those sciences which are nothing but the judgments which we base on some knowledge previously acquired, some are deduced from common objects of which every one is cognisant, and others from rare and well thought out experiments. And I confess likewise that it would be impossible for us to treat in detail each one of these last; for we should first of all have to examine all the herbs and stones brought to us from the Indies; we should have to have beheld the phoenix, and in a word to be ignorant of none of the marvellous secrets of nature. But I shall believe myself to have sufficiently fulfilled my promise if, in explaining to you the truths which may be deduced from common things known to each one of us, I make you capable of discovering all the others when it pleases you to take the trouble to seek them.

      Polyander. - For my part I believe that this is likewise all that it is possible to desire, and I would have been satisfied if you had merely taught me a certain number of propositions which are so celebrated that no one can be ignorant of them, such as those that concern the Deity, the rational soul, the virtues, their reward, &c., propositions which I compare with those ancient families which every one recognises as the most illustrious, although the titles of their nobility are concealed under the ruins of antiquity. For I do not really doubt that those who first of all induced the human race to believe in all these things had excellent reasons for proving them; but their arguments have been so rarely repeated since, that no one knows them any longer: and yet they are truths so important, that the dictates of prudence tell us that we should believe them blindly at the risk of being deceived, rather than that we should await a future life in order to be further instructed in them.

      Epistemon. As far as I am concerned I am a little more curious, and I should like you to explain to me certain particular difficulties which suggest themselves to me in each branch of knowledge, and principally in what concerns the secrets of the human arts, apparitions, illusions, and in a word all the wonderful effects attributed to magic. For I believe it to be useful to know all that, not in order to make use of the knowledge, but in order that one should not allow one’s judgment to be beguiled into admiration of an unknown thing.

      Eudoxus. I shall try to satisfy you in regard to both; and, in order to adopt an order which we may make use of to the end, I wish first of all, Polyander, to talk with you of all things that the world contains, considering them in themselves, on the understanding that Epistemon shall interrupt our talk as little as possible, because his observations would often force us to leave our subject. We shall finally consider all these things anew, though under another aspect, in so far as they are in relation with us, and as they may be termed true or false, good or evil; and it is here that Epistemon will find occasion to set forth all the difficulties which will remain to him from the preceding discourses.

      Polyander. Tell us, then, the order that you will follow in your explanations.

      Eudoxus. We must commence with the human soul because all our knowledge depends on it; and after having considered its nature and effects, we shall reach its author; and when we come to know who He is and how He has created all things in the world, we shall observe what is most certain regarding other creatures; and we shall inquire how our senses perceive things, and how our reflections become false or true. Then I shall place before your eyes the works of man upon corporeal objects, and after having struck wonder into you by the sight of machines the most powerful, and automata the most rare, visions the most specious, and tricks the most subtle that artifice can invent, I shall reveal to you secrets which are so simple that you will henceforward wonder at nothing in the works of our hands. After that I shall reach the works of nature, and, after having shown you the cause of all its changes, the diversity of its qualities, and the reason why the soul of plants and animals differs from ours, I shall place under your consideration the whole building up of sensible things. The phenomena of the heavens, and those certain conclusions which we may derive from them being observed, I shall pass on to most sane conjectures regarding what man cannot determine positively, in order to try to give an account of the relation sensible things bear to intellectual, and both to the Creator, of the immortality of the creatures, and of their state after the consummation of centuries. Then we shall come to the second part of this discourse in which we shall treat in detail of all the sciences, selecting in each that which is most solid, and we shall support a method whereby they may be carried on much further, and find of ourselves, with a mind of ordinary ability, what those most subtle can discover. After having thus prepared our minds for judging perfectly of the truth, we must also apply ourselves to the direction of our wills in respect of distinguishing good from evil, and observing the true difference between virtue and vice. That being done, I trust that your desire for knowledge will not be so violent, and that all that I shall have said to you will seem so well established that you will come to believe that a man with a healthy mind, had he been brought up in a desert and never received more than the light of nature to illumine him, could not if he carefully weighed all the same reasons, adopt an opinion different from ours. In order to begin this discourse we must inquire as to what is the first knowledge man arrives at, in what part of the soul it is to be found, and why it is so imperfect to begin with.

      Epistemon. All that seems to me to explain itself very clearly if we compare the imagination of children to a tabula rasa on which our ideas, which resemble portraits of each object taken from nature, should depict themselves. The senses, the inclinations, our masters and our intelligence, are the various painters who have the power of executing this work; and amongst them, those who are least adapted to succeed in it, i.e. the imperfect senses, blind instinct, and foolish nurses, are the first to mingle themselves with it. There finally comes the best of all, intelligence, and yet it is still requisite for it to have an apprenticeship of several years, and to follow the example of its masters for long, before daring to rectify a single one of their errors. In my opinion this is one of the principal causes of the difficulty we experience in attaining to true knowledge. For our senses really perceive that alone which is most coarse and common; our natural instinct is entirely corrupted; and as to our masters, although there may no doubt be very perfect ones found amongst them, they yet cannot force our minds to accept their reasoning before our understanding has examined it, for the accomplishment of this end pertains to it alone. But it is like a clever painter who might have been called upon to put the last touches on a bad picture sketched out by prentice hands, and who would probably have to employ all the rules of his art in correcting little by little first a trait here, then a trait there, and finally be required to add to it from his own hand all that was lacking, and who yet could not prevent great faults from remaining in it, because from the beginning the picture would have been badly conceived, the figures badly placed, and the proportions badly observed.

      Eudorus. Your comparison places perfectly under our eyes the first obstacle which stands in our way; but you do not show the means of which we must avail ourselves if we wish to avoid it. And according to me it is this, that just as your artist would have done much better, after having effaced by drawing over it a sponge all the features of the picture, to begin it entirely over again rather than lose his time in correcting it, so each one who has reached a certain term of years known as the age of knowledge, should set himself once for all to remove from his imagination all the inexact ideas which have hitherto succeeded in engraving themselves upon it, and seriously begin to form new ones, applying thereto all the strength of his intelligence with such zeal that if he does not bring them to perfection, the fault will not at least be laid on the weakness of the senses, or on the errors of nature.

      Epistemon. That would be an excellent remedy if we could easily employ it; but you are not ignorant that the opinions first received by our imagination remain so deeply imprinted there, that our will alone, if it did not employ the aid of certain strong reasons, could not arrive at effacing them.

      Eudoxus. It is certain of these reasons that I hope to teach you; and if you wish to derive some fruit from this our intercourse, you must give me your whole attention, and allow me to converse a little with Polyander in order that I may begin by upsetting all the knowledge he has hitherto acquired. And as it is not sufficient to satisfy him, and it cannot but be bad, I may compare it to a badly constructed edifice whose foundations are not solid. I know no better remedy than absolutely to rase it to the ground, in order to raise a new one in its stead. For I do not wish to be placed amongst the number of these insignificant artisans, who apply themselves only to the restoration of old works, because they feel themselves incapable of achieving new. We can, however, Polyander, while we are busy destroying this edifice, at the same time form the foundations which may serve our purpose, and prepare the best and most solid materials that are necessary in order to succeed in our task; provided you are in any degree willing to examine with me which of all the truths men can know, are those that are most certain and easy of knowledge.

      Polyander. Is there anyone who can doubt that sensible things (I mean thereby those that can be seen and touched) are much more certain than the others? As for me I should be very much astonished if you would show me as clearly some of those things that are said of God and our soul.

      Eudoxus. That, however, is what I hope to do, and it seems to me surprising that men are credulous enough to base their knowledge on the certitude of the senses, when there is no one who is unaware that they frequently deceive us, and that we have good reason for always mistrusting those that have once betrayed us.

      Polyander. I am well aware that the senses sometimes deceive us when they are ill affected, just as a sick person thinks that all food is bitter; when they are too far from the object this is also so, just as when we look at the stars they never appear to us as large as they really are: and in general when they do not act freely according to the constitution of their nature. But all their errors are easily known, and do not prevent my being now perfectly persuaded that I see you, that we walk in a garden, that the sun gives light, and, in a word, that all that my senses usually offer to me is true.

      Eudoxus. Since it is not sufficient for me to tell you that the senses deceive us in certain cases where you perceive it, in order to make you fear being deceived by them on other occasions when you are not aware of it, I shall go further and ask if you have ever seen a melancholic man of the nature of those who believe themselves to be vases, or who think some part of their body is of enormous size; they would swear that they see and touch that which they imagine they do. And it is true that any ordinary man would be indignant if anyone were to say to him that he could not have any more reason than they to be certain of his opinion, since it rests equally with theirs on what the senses and his imagination represent to him. But you cannot be annoyed if I ask you whether you are not like other men subject to sleep, and if you cannot think when you sleep that you see me, that you walk in this garden, that the sun gives light, in a word all these other things that you imagine yourself now to be certain of. Have you never heard in comedies this expression for astonishment, “Am I awake or asleep?” How can you be certain that your life is not a perpetual dream and that all that you imagine you learn by means of your senses is not as false now as it is when you sleep? More particularly as you have learned that you have been created by a superior Being to whom as omnipotent it would not have been more difficult to make us such as I have described, than such as you believe yourself to be Polyander. Certainly these are reasons sufficient to upset all the knowledge of Epistemon if he is contemplative enough to give his attention to it; as for me, I should fear becoming in some degree crazy, if, never having applied my mind to study, or accustomed myself to turn my mind away from the things of the senses, I was going to apply myself to meditations which, as far as I am concerned, a little exceed my capacities.

      Epistemon. I think it very dangerous to proceed too far in this mode of reasoning. General doubts of this kind lead us straight to the ignorance of Socrates, or the uncertainty of the Pyrrhonists, which resembles water so deep that one cannot find any footing-in it.

      Eudoxus. I confess that it is not without great danger that one ventures without a guide when one does not know the ford, and many have lost their way in doing so; but you have no reason to fear if you follow after me. It is such fears, indeed, that have prevented many learned men from attaining to the knowledge of a doctrine which is solid and certain enough to deserve the name of science; when, imagining that there was nothing on which they could rest their faith more firm and solid than the things that we perceive by the senses, they built on this foundation of sand rather than by digging down further finding a firm substratum of rock or clay. It is not here that we must stop. There is more; even if you did not wish further to examine the reasons which I have just stated, they would yet already in their principal effect have attained to the goal I wished to reach, so long as they had so affected your imagination as to place you on your guard against them. That is an indication to show you that your knowledge is not so infallible that you may not fear to see its foundations shattered since they make you doubt all; and consequently you are made to doubt your very knowledge itself, and this proves that I have accomplished my end, which was to upset your knowledge by showing you its uncertainty. From fear, however, that you may lack more courage and refuse to follow me further, I declare to you that those doubts which alarmed you to begin with, are like those phantoms and vain images which appear in the night by the uncertain glimmer of a feeble light. Fear pursues you if you flee, but if you approach and touch them, you will find nought but wind and shadow, and you will ever after be better able to meet whatever may arrive.

      Polyander. Convinced by your reasoning I desire then to set before myself all these difficulties in the strongest manner possible, and to apply myself to doubt whether I have not been dreaming all my life, and whether even all these ideas that I thought could only enter into my mind by the door of the senses, might not have been formed of themselves, just as similar ideas are formed when I sleep, or when I am certain that my eyes are shut, my ears closed, and, in a word, that none of my senses are in operation. In this way I shall be uncertain not only as to whether you are in the world, if a world exists, if there be a sun, but also whether I have eyes, ears, a body, even whether I talk with you, whether you address me, in short I shall doubt all things.

      Eudoxus. There you are, well prepared, and this is the very point I wished to bring you to; but this is the very moment for your giving your attention to the consequences which I wish to derive from your argument. You see very well that you can reasonably doubt all things, the knowledge of which comes to you by the senses alone; but can you doubt of your doubt and remain uncertain whether you doubt or not?

      Polyander. I confess that this astonishes me, and the little sagacity which a sufficiently small amount of common sense gives me brings it to pass that I do not without stupefaction find myself forced to confess that I know nothing with certainty, but that I doubt all things and am certain of nothing. But what conclusions do you wish to derive from this? I do not see to what use this universal astonishment can serve, nor by what reason a doubt of this kind can be a principle which is able to carry us very far. Quite on the contrary, you have made the end of this our converse relief from all our doubts, and the discovery of truths of which Epistemon, wise as he is, may very well have been ignorant.

      Eudoxus. Just give me your attention; I am going to conduct you further than you think. For it is really from this universal doubt which is like a fixed and unchangeable point, that I have resolved to derive the knowledge of God, of yourself, and of all that the world contains.

      Polyander. You certainly make great promises and provided you carry them out it would certainly be worth our while to grant what you ask for. Keep, then, your promises and we will keep those we made to you.

      Eudoxus. Since, then, you cannot deny that you doubt, and that it is on the other hand certain that you doubt, and so certain that you cannot even doubt of that, it is likewise true that you are, you who doubt; and that is so true that you can no longer doubt of it any more.

      Polyander. I agree with you, for if I did not exist I could not doubt.

      Eudoxus. You are, then, and you know that you are, and you know it because you doubt.

      Polyander. All that is very true.

      Eudoxus. But in order that you may not be turned aside from your plan, go on little by little, and as I have said to you, you will feel yourself drawn on further than you think. You are, and you know that you are, and you know that because you know that you doubt. But you, who doubt all and who cannot doubt of yourself, what are you?

      Polyander. The reply is not difficult and I see very well that you have chosen me in place of Epistemon so that I may respond to your questions. You had no mind to put any question to which it is not quite easy to reply. I shall then tell you that I am a man.

      Eudoxus. You pay no attention to my question, and the reply that you make to me, simple as it may appear to you, will bring us into a labyrinth of difficulties, if I try ever so little to press you. Were I for example to ask Epistemon himself what a man is, and were he to reply, as is done in the Schools, that a man is a rational animal; and if, in addition, in order to explain these two terms which are not less obscure than the first, he were to conduct us by ail the steps which are termed metaphysical, we should be dragged into a maze from which it would be impossible for us to emerge. As a matter of fact, from this question two others arise, the first is what is an animal? The second, what is reasonable! And further, if, to explain what an animal is he were to reply that it is a living thing possessed of sensations, that a living thing is an animate body, that a body is a corporeal substance, you see that the question, like the branches of a genealogical tree, would go on increasing and multiplying; and finally all these wonderful questions would finish in pure tautology, which would clear up nothing, and would leave us in our original ignorance.

      Epistemon. I am sorry to see that you despise this tree of Porphyry which has always excited the admiration of the learned, and I am vexed that you wish to show Polyander what be is by another method than the one which for so long has been admitted by the Schools. In fact until now no better means has been found, nor a means more calculated to teach us what we are, than that of placing in sequence under our eyes all the successive items which constitute the totality of our nature, so that by this means, by ascending and descending all the steps, we may be made aware of what we have in common with other beings, and of that in which we differ. That is the highest point to which our knowledge can attain.

      Eudoxus. I neither have nor should I ever have any intention of condemning the method employed in the Schools; it is to it that I am indebted for the little that I know, and it is of its assistance that I have availed myself, in order to become aware of the uncertainty of all that I have learned there. Therefore although my teachers taught me nothing that was certain, I yet owe to them my thanks for having been taught by them to acknowledge this; and I now owe them all the greater thanks in that the things they taught me were doubtful, than had they been more in conformity with reason: for in that latter case I might possibly have contented myself with the small amount of reason that I should have discovered there, and that would have rendered me less zealous in the search after truth. The admonition that I gave to Polyander serves less to dissipate the obscurity into which his reply cast you than to make him more attentive to my question. I return then to my subject, and in order that we may not digress further I ask him a second time what he is, he who can doubt all things and cannot doubt of himself.

      Polyander. I thought I had satisfied you by saying to you that I was a man, but I now see that I did not calculate well. I see very well that this answer does not satisfy you, and, truth to say, I confess that it does not now satisfy myself, more especially since you have shown me the embarrassment and uncertainty into which it can throw us if we wish to get light upon it and understand it. As a matter of fact, whatever Epistemon may say, I observe great obscurity in all these metaphysical steps. If, for instance, we say that a body is a corporeal substance without saying what a corporeal substance is, these two words will not teach us more than the word body. In the same way if we say that what lives is an animate body without having first explained what body is, and what animate is, and if we likewise enquire into all the other metaphysical degrees, it may be to put forward words in a certain order, but it is to express nothing; for it indicates nothing that can be conceived or that can form a clear and distinct idea in our mind. Even when, in order to reply to your question, I said that I was a man, I did not think of all the scholastic entities of which I was ignorant, and of which I had never even heard, and which, as far as I am concerned, exist only in the imagination of those who have invented them. But I spoke of the things that we see, that we touch, that we feel, that we experience in ourselves, in a word, of the things that the simplest of men know as well as the greatest philosopher in the world, that is to say that I am a certain whole composed of two arms, two legs, a head, and all the parts which constitute what we call the human body, and which in addition is nourished, walks, feels, and thinks.

      Eudoxus. I saw at once by your reply that you had not quite understood my question, and that you replied to more things than I asked of you. But as you have just numbered in the things of which you doubt, the arms, legs, head, and all the other parts composing the human body, I did not wish to interrogate you on any of these things of whose existence you are not sure. Tell me, then, what you really are inasmuch as you doubt. It is on this point alone, the only one which you can know with certainty, that I desired to question you.

      Polyander. I now see that I have been mistaken in my reply and that I have gone further than I should, inasmuch as I did not properly understand your idea. That will render me more circumspect in future and at the same time it causes me to marvel at the exactitude of your method, whereby you conduct us little by little by simple and easy paths to the knowledge of the things that you wish to teach us. I have however reason to call the error that I have committed happy, since, thanks to it, I know very well that what I am inasmuch as I doubt, is in no wise what I call my body. And more than that, I do not even know that I have a body, since you have shown me that I might doubt of it. In addition to this I may add that I cannot even absolutely deny that I have a body. Yet, while entirely setting aside all these suppositions, this will not prevent my being certain that I exist. On the contrary, they confirm me yet more in the certainty that I exist and that I am not a body; otherwise, doubting of my body I should at the same time doubt of myself, and this I cannot do; for I am absolutely convinced that I exist, and I am so much convinced of it, that I can in no wise doubt of it.

      Eudoxus. That is beautifully expressed and you bring out the matter so well that I should not do better myself. I see very well that all that now remains is to leave you entirely to yourself, merely taking care to set you on the right road. Nay, further: I think that in order to find the most difficult truths, provided we are well guided, the only necessity is to have common sense, to put it vulgarly; and, as I find you very well provided with that, as I had hoped, all I have to do is to show you the road you should henceforward follow. Continue then to deduce by yourself the consequences which flow from this first principle.

      Polyander. This principle seems to me so fertile, and it offers me so many things at once, that it seems as though I should want a great deal of work to reduce them to order. This one admonition that you have given me to consider who I who doubt am, and not to confound myself with what I formerly believed to be me, has thrown such a flood of light upon my mind, and so dissipated the mists, that by the light of this torch I see more accurately in myself what is not visible to the eyes, and that I am more persuaded that I possess what cannot be touched, than I ever have been of possessing a body.

      Eudoxus. This warmth pleases me infinitely well although it may displease Epistemon who, because you have not shewn him his error, or placed under his eyes a part of the things that you say are contained in this principle, will always believe, or will at least fear, that the torch offered to you is similar to those wandering fires that are extinguished and vanish away when they are approached, and that so you may fall into your original darkness, i.e. into your former ignorance. And it certainly would be marvellous if you who have never studied nor opened books of philosophy, should all at once gain wisdom at such a small cost. So we should not be astonished that Epistemon judges in this way.

      Epistemon. Yes, I confess I took that to be the result of mere enthusiasm, and I thought that Polyander who has never meditated on the great truths which philosophy teaches, was so transported by the discovery of the least of them that he could not prevent himself from letting you know of it by his shouts of joy. But those who like you have travelled this road for long, have expended much oil and trouble in reading and re-reading the writings of the ancients, and in unravelling and expounding all that is most complicated in the philosophers, are no longer astonished by this enthusiasm, and make no more of it than they do of the vain hopes which frequently lay hold of one in commencing mathematics, when the threshold of the temple alone has so far been saluted. These novices have scarcely been given the line and the circle, and shown what is a straight line and a curved, when they believe that they are going to square the circle and duplicate the cube. But we have so frequently refuted the opinion of the Pyrrhonists, and they themselves have derived so little fruit from this method of philosophizing, that they have been in error all their lives, and have not been able to get free of the doubts which they have introduced into philosophy. They thus seem never to have worked for anything but learning to doubt: that is why, with Polyanders permission, I shall doubt whether he himself can derive anything better from it.

      Eudoxus. I see very clearly that you speak to Polyander in order to spare me; your pleasantries are all the same evidently directed against me; but let Polyander speak and after that we shall see which of us will laugh last.

      Polyander. I will do so willingly; nay, I fear that this dispute will become hot between you two and that if you plunge into the matter too deeply, I shall end by understanding nothing at all.

      Thus shall I lose the fruit which I promise myself in returning to my original studies. I pray then that Epistemon may permit me to nourish this hope for so long as it pleases Eudoxus to lead me by the hand in the path in which he has placed me.

      Eudoxus. You have already clearly recognized in considering yourself simply as doubting, that you are not body, and that as such you would not find within you any of the parts which constitute the human machine: that is to say, that you have neither arms, nor legs, nor head, nor eyes, nor ears, nor any organ which may serve for a sense of any kind. But notice whether in the same way you cannot reject all the things that you formerly understood by the description which you gave of the idea which in former times you had of man. For, as you judiciously remarked, that was a fortunate error that you committed in passing beyond the limits of my question. Thanks really to it, you can arrive at a knowledge of what you are by removing from you and rejecting all that you perceive clearly does not belong to you, and by simply admitting what so necessarily pertains to you that you are as certain of it as of your existence and doubt.

      Polyander. I thank you for thus setting me on my way; I did not know any longer where I was. I said first of all that I was a whole formed of arms, legs, a head, and all the parts which form the human body, besides which I walk, am nourished, feel and think. It has been necessary for me, in order to consider myself simply as I know myself to be, to set aside all these parts or all these members which constitute the human machine; that is to say, I must consider myself as ‘without arms, legs, head, and, in a word, without body. But it is true that what in me doubts is not what we call our body; so then it is also true that I, inasmuch as I doubt, do not eat or walk, for neither of these two things can be done without body. Further, I cannot even state that I, inasmuch as I doubt, can feel. As feet really serve for walking, so do eyes for seeing, and ears for hearing. But as I have none of these organs because I have not body, I cannot say that I feel. In addition to that, I have often in dreaming thought I felt many things that I did not really feel at all, and as I resolved to admit nothing here but what was so true that I could not doubt of it, I cannot say that I am a perceiving thing, that is, one that sees with eyes and hears with ears. It might indeed be that I thought I perceived although none of these things happened.

      R. H.

      Eudoxus. I cannot prevent myself from stopping you here, not to turn you aside, but to encourage you, and make you consider what common sense can do if it is well directed. As a matter of fact, is there anything in all this which is not exact, which is not legitimately argued, and well deduced from what precedes? And all that is said and done without logic, or rule, or a formula for the argument, but with the simple light of reason and with a just sense which, acting alone and of itself, is less exposed to error than when it anxiously tries to follow a thousand diverse routes which art and human idleness have discovered, less to bring it to perfection than to corrupt it. Epistemon even seems to be in this matter of our opinion; for while saying nothing of the matter, he gives us to understand that he approves what we have said. Go on, then, Polyander, and show him how far good sense can carry us, and at the same time what consequences can be derived from our principle.

      Polyander. Of all the attributes which I bestowed upon myself, only one remains for me to examine and that is thought; and I see that it is the only one that I cannot separate from myself. For if it is true that I doubt just because I cannot doubt that I do so, it is also equally true that I think; for what is doubting but thinking in a certain way? And in fact if I did not think, I could not know whether I doubt or exist. Yet I am, and I know that I am, and I know it because I doubt, that is to say because I think. And better, it might be that if I ceased for an instant to think I should cease at the same time to be. Likewise the sole thing that I cannot separate from me, that I know certainly to be me and that I can now affirm without fear of deception — that one thing, I repeat, is that I am a thinking thing.

      Eudoxus. What, Epistemon, do you think of what Polyander has just said? Do you find his argument to be halting or inconsequent? Should you have thought that an unlettered man, and one who had not studied, would have reasoned so well and followed out his ideas so rigorously? Here, if I do not mistake, you must begin to see that he who knows how properly to avail himself of doubt can deduce from it absolutely certain knowledge, better, more certain, and more useful than that derived from this great principle which we usually establish as the basis or centre to which all other principles are referred and from which they start forth, viz it is impossible that one and the same thing should both be and not be. I shall perhaps have occasion to demonstrate the utility of it to you. But let us not interrupt Polyander’s discourse, or remove ourselves from our subject; as to you, see if you have anything to say or any objection to make.

      Epistemon. Since you lay the blame on me and even exasperate me, I shall show you what logic can do when it is roused, and at the same time I shall raise difficulties and obstacles of such a nature that not only Polyander but you yourself will have much difficulty in getting free of them. Let us then go no further, but stop here and severely examine your principles and deductions. As a matter of fact with the aid of true logic, and after your own principles, I shall show that nothing of what Polyander has said rests on a legitimate foundation or brings about any conclusion. You say that you are and that you know that you are, that you know it because you doubt and because you think. But do you know what doubting or what thinking is? And as you do not desire to admit anything of which you are not certain and do not know perfectly, how can you be certain that you are by means of attributes so obscure and consequently so uncertain? It would have been better first of all to have taught Polyander what doubt is, what thought is, what existence is, so that his reasoning might have the strength of a demonstration, and that he might first of all understand himself before applying himself to make others comprehend.

      Polyander. That is beyond me, so I give it up leaving you to unravel this knot with Epistemon.

      Eudoxus. For this occasion I undertake it with pleasure, but on the condition that you will be judge of our differences; for I dare not hope that Epistemon will give way to my reasoning. He who is like him, full of opinions and prepossessed with a hundred prejudices, finds it difficult to hand himself over to the light of nature alone; for long he has been accustomed to yield to authority rather than to lend his ear to the dictates of his own reason. He likes better to interrogate others, to weigh what the ancients have written, than to consult himself on the judgment which he should form; and as from his childhood he has taken as reason what rested only on the authority of precepts, now he gives his authority as a reason and desires that others should pay to him the tribute which he formerly paid them. But I shall have reason to be content and I shall believe myself to have sufficiently answered the objections which have been proposed to you by Epistemon, if you give your assent to what I shall say, and if your reason convinces you of it.

      Epistemon. I am not so rebellious nor so difficult to persuade, nor is it so difficult to satisfy me as you think. And further, although I had reasons for mistrusting Polyander, I would willingly submit our case to his arbitration; and as soon as he favours you I promise you to confess myself vanquished. But he must guard himself from being deceived and falling into the error for which he reproaches others, that is to say, from taking as a motive for persuasion the esteem which he has formed for you.

      Eudoxus. If he allowed himself to rest on so feeble a support he would look badly after his own interests and I presume that he will attend to them. But let us return to our subject matter.

      I am quite of your opinion, Epistemon, that we must know what doubt is, what thought is, before being fully convinced of the truth of this reasoning I doubt therefore I am; or, what comes to the same, I think therefore I am. But do not go and imagine that in order to know this we must do violence to our mind and put it to torture in order to ascertain the proximate species and the essential difference, and form from it a definition by rule. All that must be left to him who is going to be a professor or to dispute in the Schools. But whoever desires to examine things by himself and judge of them as he conceives them, cannot be so devoid of mental power not to see clearly whenever he is willing to give attention to it, what doubt is, or thought or existence, and to be required to learn their distinctions. Further I declare that there are certain things which we render more obscure by trying to define them, because, since they are very simple and clear, we cannot know and perceive them better than by themselves. Nay, we must place in the number of those chief errors that can be committed in the sciences, the mistakes committed by those who would try to define what ought only to be conceived, and who cannot distinguish the clear from the obscure, nor discriminate between what, in order to be known, requires and deserves to be defined, from what can be best known by itself. And in the number of the things which are clear in the way above explained and which can be known by themselves, we must place doubt, thought, and existence.

      I do not think that anyone has ever existed who is stupid enough to have required to learn what existence is before being able to conclude and affirm that he is; the same holds true of thought and doubt. Indeed I add that one learns those things in no other way than by ones self and that nothing else persuades us of them except our own experience and this knowledge and internal testimony that each one finds within himself when he examines things. In vain shall we define what white is in order to make it comprehensible to him who sees absolutely nothing, while in order to know it, it is only requisite to open one’s eyes and see the white; in the same way in order to know what doubt is, or thought, it is only requisite to doubt and think. That teaches us all that we can know of it, and explains more respecting it than even the most exact definitions. It is thus true that Polyander ought to have known these things, before being able to draw the conclusions which he has advanced; but since we have chosen him as judge, ask him if he has ever been ignorant of what is.

      Polyander. I certainly confess that it is with the greatest pleasure that I have heard you disputing regarding a thing which you have not been able to know but from me, and it is not without some joy that I see, at least on this occasion, that it is necessary for me to be recognised as your master and for you to recognise yourselves as my pupils. Therefore in order to put both of you out of pain and quickly to resolve your difficulty (as a matter of fact we say that a thing is promptly done when it is done beyond all hope and expectation), I can state for certain that I never doubted what doubt is, although I never began to know it, or rather to think of it until the time when Epistemon desired to place it in doubt. You no sooner showed me the small amount of certainty which we have as to the existence of things which are only known to us by the evidence of the senses, than I commenced to doubt of them, and that sufficed to make me know doubt and at the same time my certainty of it, in such a way that I can affirm that as soon as I commenced to doubt I commenced to know with certainty. But my doubt and my certainty did not relate to the same object; my doubt regarded things only which existed outside me, my certainty concerned me and my doubt. Eudoxus then spoke truly when he asserted that there are things that we cannot know without seeing them; therefore to learn what doubt is, what thought is, it is necessary only that we ourselves should think and doubt. The same holds good of existence; it is only necessary to know what we understand by this word; we know at the very same moment what the thing is, at least in so far as we can know it, and there is no necessity here for a definition, which will more confuse than clear up the matter.

      Epistemon. Since Polyander is satisfied I likewise give my assent, and I shall not push the dispute further. However I do not see that during the two hours that we have been here and that we have been arguing, he has advanced much. All that Polyander has learnt by the help of this wonderful method of which you so boast, consists solely of the fact that he doubts that he thinks and that he is a thinking thing. A wonderful knowledge in truth! Many words for small results! as much could be said in four words and we should have all given our assent. As for me if I had to employ as many words and as much time in learning something of so small an importance, I confess I should not resign myself to it without regret. Those who are our instructors tell us much more about the matter; they are much more confident; nothing stops them; they take everything upon them and decide about all. Nothing turns them aside from their plan, nothing astonishes them, whatever happens; when they feel themselves pressed too hard, an equivocation or the distinguo saves them from all embarrassment. And more, be certain that their method will always be preferred to that of one like you who doubts all and who fears so much to trip that he keeps treading the same spot and thus makes no advance.

      Eudoxus. I never intended to prescribe to anyone the method he ought to follow in the search after truth, but merely to expound that of which I have availed myself, so that if it were found bad it would be set aside; if it were found good and useful others would avail themselves of it in turn; and I always left full liberty to all to set it aside or to admit it. If it is now said that it has advanced me little, it is for experience to decide as to that: and I am certain, provided that you continue to lend me your attention, you will yourself confess that we cannot take too many precautions in the establishment of our bases, and that once they are well established we shall push the consequences further and with much more facility than we had dared to promise ourselves; so that I believe that all the errors which are found in the sciences come from the fact that we have in the beginning formed our judgments too precipitately by admitting as principles obscure things of which we had no clear and distinct notion. The truth of this is shown by the modicum of progress that we have made in the sciences whose principles are certain and known by all; for, on the other hand, in the others, whose principles are obscure or uncertain, those who desire sincerely to express their thought will be forced to confess that after having employed much time, and having read many great volumes, they have to recognise that they know nothing and have learnt nothing.

      It must not then appear astonishing to you, my dear Epistemon, if, desiring to lead Polyander in the way that is surer than that in which I was trained to walk, I am so careful and exact that I hold that only to be true of which I have a certainty equal to that with which I am aware that I am, I think, I am a thinking thing.

      Epistemon. You seem to me to resemble these tumblers who always fall back on their feet, so ceaselessly do you return to your principle. Yet if you proceed by this path you will go neither far nor quickly. How, as a matter of fact, shall you always find truths of which you are as certain as of your existence?

      Eudoxus. That is not as difficult as you think; for all the truths succeed one another and are united by a common bond; the whole secret consists simply in beginning with the first and most simple, and in rising little by little, and so to speak by gradations, to those more remote and complicated. Who now will doubt that what I have set forth as first principle is the first of the things which we might come to know with the help of a method? It is certain that we cannot doubt it, even were we to doubt of all things in the world. As then we are certain of having begun well, we must take pains not to deceive ourselves in what follows, we must apply our whole care not to admit that to be true which is liable to the smallest doubt. Pursuing this plan we must in my opinion allow Polyander to speak; for as he follows no guidance but that of his common sense, and as his reason is corrupted by no prejudices, it is difficult for him to be deceived, or at any rate he would easily perceive that this was so, and he would without any trouble return to the right road. Let him then speak, and set forth what he himself alleges he has seen in your principle.

      Polyander. So many things are contained in the idea of a thinking thing that whole days would be required to develope them. We shall only treat of the principal ones and those that can make the notion clearer and hinder our confounding it with what bears no relationship to it. I mean by a thinking being....
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            Chapter One On The Difference Between Our Sensations And The Things That Produce Them

          

        

      

    

    
      In proposing to treat here of light, the first thing I want to make clear to you is that there can be a difference between our sensation of light (i.e. the idea that is formed in our imagination through the intermediary of our eyes) and what is in the objects that produces that sensation in us (i.e. what is in the flame or in the sun that is called by the name of “light”). For, even though everyone is commonly persuaded that the ideas that are the objects of our thought are wholly like the objects from which they proceed, nevertheless I can see no reasoning that assures us that this is the case. On the contrary, I note many experiences that should cause us to doubt it.

      You well know that words bear no resemblance to the things they signify, and yet they do not cease for that reason to cause us to conceive of those things, indeed often without our paying attention to the sound of the words or to their syllables. Thus it can happen that, after having heard a discourse, the sense of which we have very well understood, we might not be able to say in what language it was uttered.2 Now, if words, which signify nothing except by human convention, suffice to cause us to conceive of things to which they bear no resemblance, why could not nature also have established a certain sign that would cause us to have the sensation of light, even though that sign in itself bore no similarity to that sensation? Is it not thus that she has established laughter and tears, to cause us to read joy and sorrow on the faces of men?

      But perhaps you will say that our ears in fact cause us to hear only the sound of the words, or our eyes to see only the countenance of him who laughs or cries, and that it is our mind that, having remembered what those sounds and that countenance signify, represents their meaning to us at the same time.3 To that I could respond that it is nonetheless our mind that represents to us the idea of light each time the action that signifies it touches our eye. But, rather than lose time in disputation, I would do better to adduce another example.

      Do you think that, even when we do not pay attention to the meaning of words and hear only their sound, the idea of that sound, which forms in our thought, is anything like the object that is the cause of it? A man opens his mouth, moves his tongue, forces out his breath: in all these actions I see nothing that is not very different from the idea of the sound that they cause us to imagine. Also, most philosophers assure us that sound is nothing other than a certain vibration of air that strikes against our ears. Thus, if our sense of hearing were to report to our mind the true image of its object, then, instead of causing us to conceive of sound, it would have to cause us to conceive of the motion of the parts of air that then vibrate against our ears. But, because not everyone will perhaps want to believe what the philosophers say, I will adduce another example.

      Of all our senses, touch is the one thought least misleading and most certain, so that, if I show you that even touch causes us to conceive many ideas that in no way resemble the objects that produce them, I do not think you will find it strange if I say that sight can do the same. Now, there is no one who does not know that the ideas of tickling and of pain, which are formed in our thought when bodies from without touch us, bear no resemblance whatever to those bodies. One passes a feather lightly over the lips of a child who is falling asleep, and he perceives that someone is tickling him.4 Do you think the idea of tickling that he conceives resembles anything in this feather? A soldier returns from battle; during the heat of combat he could have been wounded without being aware of it. But now that he begins to cool off, he feels pain and believes he has been wounded. A surgeon is called, the soldier’s armor is removed, and he is examined. In the end, one finds that what he felt was nothing but a buckler or a strap, which was caught under his armor and was pressing on him and making him uncomfortable. If, in causing him to feel this strap, his sense of touch had impressed its image on his thought, there would have been no need of a surgeon to show him what he was feeling.

      Now, I see no reason that forces us to believe that what is in the objects from which the sensation of light comes to us is any more like that sensation than the actions of a feather and of a strap are like tickling and pain. Nevertheless, I have not adduced these examples to make you believe absolutely that this light is something different in the objects from what it is in our eyes, but only so that you will doubt it and so that, forbearing from being preoccupied by the contrary, you can now better examine with me what light is.
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      I know of only two sorts of bodies in the world in which light is found, to wit, the stars and flame, or fire.5 And, because the stars are without a doubt farther from human knowledge than is fire or flame, I shall try first to explicate what I observe regarding flame.

      When flame burns wood or some other similar material, we can see with our eyes that it moves the small parts of the wood and separates them from one another, thus transforming the subtler parts into fire, air, and smoke, and leaving the grosser parts as ashes. Hence, someone else may, if he wishes, imagine the form of “fire,” the quality of “heat,” and the action that “burns” it to be completely different things in this wood.6 For my part, afraid of misleading myself if I suppose anything more than what I see must of necessity be there, I am content to conceive there the motion of its parts. For, posit “fire” in the wood, posit “heat” in the wood, and make the wood “burn” as much as you please. If you do not suppose in addition that some of its parts are moved or detached from their neighbors, I cannot imagine that it would undergo any alteration or change. By contrast, remove the “fire,” remove the “heat,” prevent the wood from “burning:” provided only that you grant me that there is some power that violently moves the subtler of its parts and separates them from the grosser, I find that that alone will be able to cause in the wood all the same changes that one experiences when it burns.

      Now, insofar as it does not seem to me possible to conceive that one body could move another unless it itself were also moving,7 I conclude from this that the body of the flame that acts against the wood is composed of small parts, which move independently of one another with a very fast and very violent motion. Moving in this way, they push and move with them the parts of the body that they touch and that do not offer them too much resistance. I say that its parts move independently of one another because, even though several of them often act in accord and conspire together to bring about a single effect, we gee nonetheless that each of them acts on its own against the bodies they touch. I say also that their motion is very fast and very violent because, being so small that we cannot distinguish them by sight, they would not have the force they have to act against other bodies if the quickness of their motion did not compensate for their lack of size.8

      I add nothing concerning the direction in which each moves. For, if you consider that the power to move and the power that determines in what direction the motion should take place are two completely different things and can exist one without the other (as I have set out in the Dioptrics),9 you will easily judge that each part moves in the manner made least difficult for it by the disposition of the bodies surrounding it.10 Moreover, in the same flame there can be some parts going upward, and others downward, some in straight lines, and others in circles; indeed, they can go in all directions, without changing anything of the flame’s nature. Thus, if you see almost all of them tending upward, you need not think that this is for any other reason than that the other bodies touching them are almost always disposed to offer them greater resistance in any other direction.

      But, having recognized that the parts of the flame move in this manner, and that it suffices to conceive of their motions in order to understand how the flame has the power to consume the wood and to burn, pray let us examine if the same will not also suffice to make us understand how the flame heats us and how it sheds light for us. For, if that is the case, it will not be necessary for the flame to possess any other quality, and we will be able to say that it is this motion alone that is called now “heat” and now “light” according to the different effects it produces.

      Now, as regards heat, the sensation that we have of it can, it seems to me, be taken for a type of pain when it is violent, and sometimes for a type of tickling when it is moderate.11 Since we have already said that there is nothing outside our thought that is similar to the ideas we conceive of tickling and pain, we can well believe also that there is nothing that is similar to that which we conceive of heat; rather, anything that can move the small parts of our hands, or of any other part of our body, can arouse this sensation in us. Indeed, many experiences favor this opinion. For merely by rubbing our hands together we heat them, and any other body can also be heated without being placed close to a fire, provided only that it is shaken and rubbed in such a way that many of its small parts are moved and can move with them those of our hands.

      As regards light, one can also well imagine that the same motion that is in the flame suffices to cause us to sense light. But, because it is in this that the main part of my design consists, I want to try to explain it at some length and to take up my discourse from anew.
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      I consider that there is an infinity of diverse motions that endure perpetually in the world. After having noted the greatest of these (i.e. those that bring about the days, months, and years), I take note that the vapors of the earth never cease to rise to the clouds and to descend from them, that the air is forever agitated by the winds, that the sea is never at rest, that springs and rivers flow ceaselessly, that the strongest buildings finally fall into decay, that plants and animals are always either growing or decaying; in short, that there is nothing anywhere that is not changing. Whence I know clearly that it is not in the flame alone that there are a number of small parts never ceasing to move, but that there are also such parts in every other body, even though their actions are not as violent and they cannot, due to their smallness, be perceived by any of our senses.

      I do not stop to seek the cause of their motion, for it is enough for me to think that they began to move as soon as the world began to exist. And that being the case, I find by my reasoning that it is impossible that their motions should ever cease or even that those motions should change in any way other than with regard to the subject in which they are present. That is to say, the virtue or power in a body to move itself can well pass wholly or partially to another body and thus no longer be in the first; but it cannot no longer exist in the world. My arguments, I say, are enough to satisfy me above, but I have not yet had occasion to relate them to you. In the meantime, you can imagine if you choose, as do most of the learned, that there is some first mover which, rolling about the world at an incomprehensible speed, is the origin and source of all the other motions found therein.

      Now, in consequence of this consideration, there is a way of explaining the cause of all the changes that take place in the world and of all the variety that appears on the earth. However, I shall be content here to speak of those that serve my purpose.

      The difference between hard bodies and those that are liquids is the first thing I would like you to note. To that end, consider that every body can be divided into extremely small parts. I do not wish to determine whether their number is infinite or not; at least it is certain that, with respect to our knowledge, it is indefinite and that we can suppose that there are several millions in the smallest grain of sand our eyes can perceive.

      Note also that, if two of these small parts are touching one another, without being in the act12 of moving away from one another, some force is necessary to separate them, however small it may be. For, once so placed, they would never be inclined to dispose themselves otherwise. Note also that twice as much force is necessary to separate two of them than to separate one of them, and a thousand times as much to separate a thousand of them. Thus, if it is necessary to separate several millions of them all at once, as is perhaps necessary in order to break a single hair, it is not surprising that a rather sensible force is necessary.

      By contrast, if two or more of these small parts touch one another only in passing and while they are in the act of moving, one in one direction and the other in another, certainly it will require less force to separate them than if they were in fact without motion. Indeed, no force at all will be required if the motion with which they are able to separate themselves is equal to or greater than that with which one wishes to separate them. Now, I find no difference between hard bodies and liquid bodies other than that the parts of the one can be separated from the whole much more easily than those of the other. Thus, to constitute the hardest body imaginable, I think it is enough if all the parts touch each other with no space remaining between any two and with none of them being in the act of moving. For what glue or cement can one imagine beyond that to hold them better one to the other?

      I think also that to constitute the most liquid body one could find, it is enough if all its smallest parts are moving away from one another in the most diverse ways and as quickly as possible, even though in that state they do not cease to be able to touch one another on all sides and to arrange the~selves in as small a space as if they were without motion. Finally, I believe that every body more or less approaches these extremes, according as its parts are more or less in the act of moving away from one another. All the phenomena on which I cast my eye confirm me in this opinion.

      Since, as I have already said, all the parts of flame are perpetually agitated, not only is it liquid, but it also renders most other bodies liquid. Note also that, when it melts metals, it acts with no different power than when it burns wood. Rather, because the parts of metals are just about all equal, the flame cannot move one part without moving the other, and hence it forms completely liquid bodies from them. By contrast, the parts of wood are unequal in such a way that the flame can separate the smaller of them and render them liquid (i.e. cause them to fly away in smoke) without agitating the larger parts.

      After flame, there is nothing more liquid than air, and one can see with the eye that its parts move separately from one another. For, if you take the effort to watch those small bodies that are commonly called “atoms” and that appear in rays of sunlight, you will see them flutter about incessantly here and there in a myriad of different ways, even when there is no wind stirring them up. One can also experience the same sort of thing in all the grosser liquids if one mixes them together in different colors, in order better to distinguish their motions. Finally, the phenomenon appears very clearly in acids13 when they move and separate the parts of some metal.

      But you could ask me here at this point why, if it is only the motion of the parts of flame that cause it to burn and make it liquid, the motion of the parts of air, which also make it extremely liquid, do not at all give it the power to burn but, on the contrary, make it such that our hands can hardly feel it? To this I reply that one must take into account not only the speed of motion, but also the size of the parts. It is the smaller ones that make the more liquid bodies, but it is the larger ones that have more force to burn and in general to act on other bodies.

      Note in passing that here, and always hereafter, I take a single part to be everything that is joined together and is not in the act of separation, even though the smallest parts could easily be divided into many other smaller ones. Thus, a grain of sand, a stone, a rock, indeed the whole earth itself, may hereafter be taken as a single part insofar as we are there considering only a completely simple and completely equal motion.14

      Now if, among the parts of air, there are some that are very large in comparison with the others (as are the “atoms” that are seen there), they also move very slowly; and, if there are some that move more quickly, they are also smaller. If, however, among the parts of flame there are some smaller than in air, there are also larger ones, or at least there is a larger number of parts equal to the largest of those of air. In addition, these larger parts of flame move much more quickly, and hence it is they alone that have the power to burn.

      As far as the smaller parts are concerned, one may guess that they penetrate many bodies of which the pores are so narrow that even air cannot enter. As far as the larger parts are concerned (or the equally large parts in greater number), one sees clearly how air alone does not suffice to nourish flame. The violence of their action is enough to show us that they move more quickly. Finally, that it is the largest of these parts that have the power to burn, and not the others, is apparent from the fact that the flame that issues from brandy, or from other very subtle bodies, hardly burns at all, while on the contrary that which is engendered in hard and heavy bodies is very hot.
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      But we must examine in greater detail why air, although it is as much a body as the others, cannot be sensed as well as they. By doing so, we will free ourselves from an error with which we have been preoccupied since childhood, when we believed that there were no other bodies around us except those that could be sensed and thus that, if air were one of them, then, because we sensed it so faintly, it at least could not be as material nor as solid as those we sense more clearly.15

      On this subject, I would first like you to note that all bodies, both hard and liquid, are made from the same matter, and that it is impossible to conceive of the parts of that matter ever composing a more solid body, or one occupying less space, than they do when each of them is touched on all sides by the others surrounding it. Whence it seems to me to follow that, if there can be a void anywhere, it ought to be in hard bodies rather than liquid ones; for it is evident that the parts of the latter can much more easily press and arrange themselves against one another (because they are moving) than can those of the former (which are without motion).

      For example, if you are placing powder in a jar, you shake the jar and pound against it to make room for more powder. But, if you are pouring some liquid into it, the liquid spontaneously arranges itself in as small a place as one can put it. By the same token, if you consider in this regard some of the experiments the philosophers have been wont to use in showing that there is no void in nature,16 you will easily recognize that all those spaces that people think to be empty, and where we feel only air, are at least as full, and as full of the same matter, as those where we sense other bodies.

      For pray tell me what reason would there be to think that nature would cause the heaviest bodies to rise and the most solid to break — as one experiences her doing in certain machines, rather than to suffer that any of their parts should cease to touch one another or to touch some other bodies — and yet permit the parts of air — which are so easy to bend and to be arranged in all manners — to remain next to one another without being touched on all sides, or even without there being another body among them that they touch? Could one really believe that the water in a well should mount upward against its natural inclination merely in order that the pipe of a pump may be filled and [yet] think that the water in clouds should not fall in order that the spaces here below be filled, if there were even some little void among the parts of the bodies that they contain?17

      But you could propose to me here a rather considerable problem, to wit, that the parts composing liquid bodies cannot, it seems, move incessantly, as I have said they do, unless there is some empty space among them, at least in the places from which they depart by virtue of their being in motion. I would have trouble responding to this, had I not recognized through various experiences that all the motions that take place in the world are in some way circular. That is to say, when a body leaves its place, it always enters into that of another, and the latter into that of still another, and so on down to the last which occupies in the same instant the place left open by the first.18 Thus, there is no more of a void among them when they are moving than when they are stopped. And note here that it is not thereby necessary that all the parts of bodies that move together be exactly disposed in the round, as in a true circle, nor even that they be of equal size and shape; for these inequalities can easily be compensated for by other inequalities to be found in their speed.

      Now, when bodies move in the air, we do not usually notice these circular motions, because we are accustomed to conceiving of the air only as an empty space. But look at fish swimming in the pool of a fountain: if they do not approach too near to the surface of the water, they cause great speed. Whence it clearly appears that the water they push before them does not push indifferently all the water of the pool, but only that which can best serve to perfect the circle of the fishes’ motion and return to the place they leave behind.19 This experience suffices to show how these circular motions are easy for nature and familiar to her.

      Now, however, I want to adduce another experience to show that no motion ever takes place that is not circular. When the wine in a cask does not flow through an opening at the bottom because the top is completely closed, it is improper to say (as one ordinarily does) that this takes place owing to horror vacui. One well knows that the wine has no mind to fear anything; and, even if it had one, I do not know for what reason it might fear that void, which is in fact nothing but a chimera. Rather, one should say that the wine cannot leave the cask because outside everything is as full as it can be and that the part of the air, whose place the wine would occupy should it descend, cannot find another place to put itself anywhere in the rest of the universe unless one makes an opening in the top of the cask, through which this air can rise circularly to its place.

      Nevertheless, I do not want to make certain that there is no void at all in nature. I fear my discourse would become too long if I undertook to unfold the whole story, and the experiences of which I have spoken are not sufficient to prove it, although they are enough to persuade us that the spaces where we sense nothing are filled with the same matter, and contain at least as much of that matter, as those occupied by the bodies that we sense. Thus, for example, when a vessel is full of gold or lead, it nonetheless contains no more matter than when we think it is empty. This may well seem strange to many whose [powers of] reasoning do not extend beyond their fingertips and who think there is nothing in the world except what they touch. But when you have considered for a bit what makes us sense a body or not sense it, I am sure you will find nothing incredible in the above. For you will know clearly that, far from all the things around us being sensible, it is on the contrary those that are there most of the time that can be sensed the least, and those that are always there that can never be sensed at all.

      The heat of our heart is quite great, but we do not feel it because it is always there. The weight of our body is not small, but it does not discomfort us. We do not even feel the weight of our clothes because we are accustomed to wearing them. The reason for this is clear enough; for it is certain that we cannot sense any body unless it is the cause of some change in our sensory organs, i.e. unless it moves in some way the small parts of the matter of which those organs are composed. The objects that are not always present can well do this, provided only that they have force enough; for, if they corrupt something there while they act, that can be repaired afterward by nature, when they are no longer acting. But if those that continually touch us ever had the power to produce any change in our senses, and to move any parts of their matter, in order to move them they had perforce to separate them entirely from the others at the beginning of our life, and thus they can have left there only those that completely resist their action and by means of which they cannot be sensed in any way. Whence you see that it is no wonder that there are many spaces about us in which we sense no body, even though they contain bodies no less than those in which we sense them the most.

      But one need not therefore think that the coarse air that we draw into our lungs while breathing, that is converted into wind when agitated, that appears solid when enclosed in a balloon, and that is composed only of exhalations and smoke is as solid as water or earth. Here one should follow the common opinion of the philosophers, who all assure us that it is rarer, as one also easily recognizes from experience. For the parts of a drop of water, separated from one another by the agitation of heat, can make up much more of this air than the space that held the water can contain. Whence it follows most certainly that there is a great quantity of small intervals among the parts of which the air is composed; for there is no other way to conceive of a rare body. But, because these intervals cannot be empty, as I have said above, I conclude from all this that of necessity there are mixed with the air some other bodies, either one or several, which fill as exactly as possible the small intervals left among its parts. Now there remains to consider only what these other bodies can be; thereafter I hope it will not be difficult to understand what the nature of light can be.
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      The philosophers assure us that there is above the clouds a certain air much subtler than ours. That air is not composed of vapors of the earth as it is, but constitutes an element in itself. They say also that above this air there is still another, much subtler body, which they call the element of fire. They add, moreover, that these two elements are mixed with water and earth in the composition of all the inferior bodies. Thus~ I am only following their opinion if I say that this subtler air and this element of fire fill the intervals among the parts of the grosser air we breathe, so that these bodies, interlaced with one another, compose a mass as solid as any body can be.

      But, in order better to make you understand my thought on this subject, and so that you will not think I want to force you to believe all the philosophers tell us about the elements, I should describe them to you in my fashion.

      I conceive of the first, which one may call the element of fire, as the most subtle and penetrating fluid there is in the world. And in consequence of what has been said above concerning the nature of liquid bodies, I imagine its parts to be much smaller and to move much faster than any of those of other bodies. Or rather, in order not to be forced to admit any void in nature, I do not attribute to this first element parts having any determinate size or shape; but I am persuaded that the impetuosity of their motion is sufficient to cause it to be divided, in every way and in every sense, by collision with other bodies and that its parts change shape at every moment to accommodate themselves to the shape of the places they enter. Thus, there is never a passage so narrow, nor an angle so small, among the parts of other bodies, where the parts of this element do not penetrate without any difficulty and which they do not fill exactly.20

      As for the second, which one may take to be the element of air, I conceive of it also as a very subtle fluid in comparison with the third; but in comparison with the first there is need to attribute some size and shape to each of its parts and to imagine them as just about all round and joined together like grains of sand or dust. Thus, they cannot arrange themselves so well, nor so press against one another that there do not always remain around them many small intervals into which it is much easier for the first element to slide than for the parts of the second to change shape expressly in order to fill them. And so I am persuaded that this second element cannot be so pure anywhere in the world that there is not always some little matter of the first with it.

      Beyond these two elements, I accept only a third, to wit, that of earth. Its parts I judge to be as much larger and to move as much less swiftly in comparison with those of the second as those of the second in comparison with those of the first. Indeed, I believe it is enough to conceive of it as one or more large masses, of which the parts have very little or no motion that might cause them to change position with respect to one another.

      If you find it strange that, in setting out these elements, I do not use the qualities called “heat,” “cold,” “moistness,” and “dryness,” as do the philosophers, I shall say to you that these qualities appear to me to be themselves in need of explanation.21 Indeed, unless I am mistaken, not only these four qualities, but also all the others (indeed all the forms of inanimate bodies) can be explained without the need of supposing for that purpose any other thing in their matter than the motion, size, shape, and arrangement of its parts. In consequence whereof I shall easily be able to make you understand why I do not accept any other elements than the three I have described. For the difference that should exist between them and the other bodies that the philosophers call “mixed” or “composite” consists in the forms of these mixed bodies always containing in themselves some qualities that are contrary and that counteract one another, or at least do not tend to the conservation of one another, whereas the forms of the elements should be simple and not have any qualities that do not accord with one another so perfectly that each tends to the conservation of all the others.

      Now I could not find any such forms in the world except the three I have described. For the form I have attributed to the first element consists in its parts moving so extremely fast and being so small that there are no other bodies capable of stopping them. Beyond that, they require no determinate size or shape or position. The form of the second consists in its parts having such a middling motion and size that, if there are in the world many causes that could increase their motion and decrease their size, there are just as many others that can do exactly the opposite. Thus, they always remain balanced as it were in that same middling condition. And the form of the third consists in its parts being so large or so joined together that they have the force always to resist the motions of the other bodies.

      Examine as much as you please all the forms that the diverse motions, the diverse shapes and sizes, and the different arrangement of the parts of matter can lend to mixed bodies. I am sure you will find none that does not contain in itself qualities that tend to cause it to change and, in changing, to reduce to one of the forms of the elements.

      Flame, for example, the form of which demands its having parts that move very fast and that in addition have some size (as has been said above), cannot last long without being corrupted. For either the size of its parts, in giving them the force to act against other bodies, will be the cause of the diminution of their motion, or the violence of their agitation, in causing them to break upon hurtling themselves against the bodies they encounter, will be the cause of their loss of size. Thus, little by little they will be able to reduce themselves to the form of the third element, or to that of the second, and even also some of them to that of the first.22 Thereby you can see the difference between this flame, or the fire common among us, and the element of fire I have described. You should know also that the elements of air and of earth (i.e. the second and third elements) are none the more similar to that grosser air we breathe nor to this earth on which we walk, but that generally all the bodies that appear about us are mixed or composite and subject to corruption.

      And nevertheless one need not think therefore that the elements have in the world no places that are particularly destined for them and where they can be perpetually conserved in their natural purity.23 On the contrary, each part of matter always tends to be reduced to one of their forms and, once having been reduced, never tends to leave that form. Hence, even if God at the beginning had created only mixed bodies, nevertheless since the world began all these bodies could have had the chance to leave their forms and to take on those of the elements. Thus, there is now much reason to think that all the bodies that are large enough to be counted among the most notable parts of the universe each have the form of only one of these elements alone, and that there cannot be mixed bodies anywhere but on the surfaces of these large bodies. But there, of necessity, there must be some mixed bodies; for, the elements being of a very contrary nature, it cannot happen that two of them touch one another without acting against each other’s surfaces and thus lending the matter there the diverse forms of these mixed bodies.

      Apropos of this, if we consider in general all the bodies of which the universe is composed, we will find among them only three sorts that can be called large and be counted among the principal parts, to wit, the sun and the fixed stars as the first sort, the heavens as the second, and the earth with the planets and the comets as the third. That is why we have good reason to think that the sun and the fixed stars have no other form than that of the wholly pure first element, the heavens that of the second, and the earth with the planets and comets that of the third.

      I link the planets and the comets with the earth because, seeing that they, like she, resist light and reflect its rays, I find no difference between them. I also link the sun with the fixed stars and attribute to them a nature totally contrary to that of the earth because the action alone of their light is enough to make me know that their bodies are of a very subtle and very agitated matter.

      As for the heavens, in as much as they cannot be perceived by our senses, I think I am right in attributing to them a middle nature between that of the luminous bodies whose action we perceive and that of the solid and heavy bodies whose resistance we perceive.

      Finally, we do not perceive mixed bodies in any other place than on the surface of the earth.24 And, if we consider that the whole space that contains them (i.e. all that which stretches from the highest clouds to the deepest mines that the greed of man has ever dug out to draw metals from them) is extremely small in comparison with the earth and with the immense expanses of the heavens, we will easily be able to imagine to ourselves that these mixed bodies taken all together are but as a crust engendered on top of the earth by the agitation and mixing of the matter of the heavens surrounding it.

      And thus we will have reason to think that it is not only in the air we breathe, but also in all the other composite bodies right down to the hardest rocks and the heaviest metals, that there are parts of the element of air mixed with those of earth and, consequently, also parts of the element of fire, because they are always found in the pores of the element of air.

      But one should note that, even though there are parts of these three elements mixed with one another in all bodies, nonetheless, properly speaking, only those which (because of their size or the difficulty they have in moving) can be referred to the third element compose all the bodies we see about us. For the parts of the two other elements are so subtle that they cannot be perceived by our senses. One may picture all these bodies as sponges; even though a sponge has a quantity of pores, or small holes, which are always full of air or water or some other liquid, one nonetheless does not think that these liquids enter into its composition.

      Many other things remain for me to explain here, and I would myself be happy to add here several arguments to make my opinions more plausible. In order, however, to make the length of this discourse less boring for you, I want to wrap part of it in the cloak of a fable, in the course of which I hope that the truth will not fail to appear sufficiently and that it will be no less agreeable to see than if I were to set it forth wholly naked.
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