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tc  \l 1 "Chapter 5
#                                                          "

tc  \l 1 "THE ENLIGHTENMENT
# " The Enlightenment

tc  \l 1 "The Authority of the Ancients
# "


The diligent achievement of the ancients is still in our possession; they make their own past present to our times, and we ourselves wax dumb: whence the memory of them liveth in us and we are unmindful of ours.  Notable miracle!  The dead live, the living are buried in their stead.

Questions to be Answered in Chapter 5

· How did medieval interpretations of Aristotle influence the chemistry, physics, and biology of the midievals?

· What was the effect of the work of Kepler, Galileo, and other scientists?  How that they promote an “enlightenment?”

· In what ways were Galileo’s contributions beneficial for science and harmful for psychology?

· In what important ways has Francis Bacon been misunderstood?  How is this shown in his parable of the ant, spider, and bee? 

· What were the two kinds of “experiments” Bacon described  And what were the four “idols” that lead to error?

· What did Hobbes mean when he said that all intelligence is artificial?

· How did Leviathan compare the individual with the state and what might Plato have thought of the comparison?

· Can our conscious experience be viewed as a “train” and if so, how does that account for the phenomena of daily life, like memory, imagination, thinking, and foresight?

· Why did Hobbes place such emphasis on “speech and concepts?”  In what way did he account for motivation/will?

· How did Descartes’ famous dreams reveal his goal in life?

· What was so important in his Discourse on Method?

· What were the arguments in descartes’ famous Meditations and what general criticisms were offered by Hobbes?

· What was the rationale for the mind/body distinction that was essential to Descartes’ thinking?  How did that find expression in his automaton theory of psychology?

· When LaMettrie criticized Descartes, how were his arguments reminiscent of Aristotle’s and the critique of Plato?


The science of Aristotle, transmitted in the commentaries and translations of Arabs like Avicenna and Averroes, remained authoritative for two thousand years.  It explained many common phenomena in perfectly satisfying ways and "Aristotle's universe" still has an appeal that is missing in the cold and impersonal mechanical universe of the Enlightenment. 

tc  \l 1 "Aristotelianism And The Enlightenment

# "Aristotelianism And The Enlightenment: The Authority of the Ancients

Aristotle described the universe as not only orderly, but as filled with purpose.  Objects were defined in terms of their natures, their essences that made them what they were and ex​plained their activities.  This was the most influential inter​pretation of nature for over two thousand years after his death, and for good reason, as we will see.  It is not surprising that Aristotle's views persisted so long in biology, since his acorn- to-oak-tree teleology makes a lot of sense when applied to living things.  Don't children seem to "unfold" as they mature and doesn't the puppy seem to contain the dog that it will "natural​ly" become?  However, it is less obvious why Aristotelian science survived so long in physics and chemistry, where things seem more stable.  Perhaps that stability is characteristic of the "nature" of inorganic things.  Consider first chemistry, where the influ​ence of what has been called Aristotelian
 thinking - the belief in essences - seems clearest.

tc  \l 1 "Chemistry
#
 "Chemistry: Phlogiston as Aristotelian Essence      



As late as 1800 leading chemists such as Joseph Priestly were certain that water was an element, as was air, and that combustion involved the release of phlogiston.  At the same time, metals were viewed as compounds.  The phlogiston doctrine was surely Aristotelian; combustibility was viewed as a property of some kinds of matter and that property existed as a literal essence, as phlogiston.  


As the "fire element," phlogiston joined water, earth, and air as the four constituents of reality proposed by the ancients.  And, from an Aristotelian appeal-to-common-experience argument, phlogiston should exist.  When things burn, they appear to become smaller - as if something (phlogiston) is removed as they are "reduced to ashes."  And as a thing burns, doesn't it appear that something is struggling to escape from it?  Don't we hear it hissing from the wood as it burns in our fireplace?


German chemists Becher and Stahl knew that the reduction in mass was only apparent and that burning actually causes a net increase in weight.  So phlogiston, which escapes when something burns, has a bizarre Aristotelian "nature" to account for the increase in weight.  It has "negative weight," or levity, so that losing phlogiston actually makes a body gain weight!  Does com​bustion mean the addition of oxygen, as we have been taught, or could it be the loss of phlogiston?


Into this situation stepped Antoine Lavoisier,
 who in 1772 conducted a survey of the field and predicted a revolution in the making.  It was he who actually showed that oxygen was an ele​ment, the "principe oxygine," or the "breathable."  By 1783 he showed that water was no element and that it could be broken down to hydrogen and oxygen and reconstituted to liquid.  With this in view, how could Priestly claim in 1800 to show the "Doctrine of phlogiston established and the composition of water refuted?"  Ancient ideas die slowly and the four elements - earth, air, fire, and water - had been "reality" for many centuries.  And Aristotle's essences, such as phlogiston, made a lot of sense.


But even Lavoisier could not escape the Aristotelian es​sences that had inspired the phlogiston doctrine.  As he saw it, oxygen was an irreducible element, following Boyle's seventeenth- century definition of an element as that which resists chemical analysis.  But it had an interesting property, the "principle of caloric," or heat.  Phlogiston is therefore no longer necessary, but its substitute is a weightless substance that appears as heat and light and which is possessed by oxygen, lending it oxidizing powers!                                                       


The history of chemistry shows us that people are prepared to believe in "things" as explanations, so that a hypothetical substance with negative mass is taken as the cause of combustion.  We should not be surprised when a "soul substance" or a "mind" is taken as the cause of psychological phenomena.  The irony is that such a view is not taken seriously in chemistry, though many chemists think it perfectly acceptable for psychology.

tc  \l 1 "Physics
# "Physics: Aristotelian Mechanics - Not So Bad                   


The earlier revolution wrought by Galileo and Newton was directed against a theory of mechanics that derived from the physics of Aristotle.  It is not a bad theory and, if observa​tions of physical occurrences are the data to be explained, it serves quite well.  To refute it required Galileo to imagine circumstances that do not exist in experience: the frictionless surfaces and weightless pulleys of elementary physics textbooks.  But what if we stick to real-life observations?  Consider a few examples and see that Aristotelian mechanics is appealing.

· Force and Velocity


First, the Aristotelian physics of Galileo's time held that a constant force applied to an object produces a constant veloci​ty, assuming that resistance remains constant.  Doesn't that make sense?  How would one falsify it in an age when scientists had to use their own pulse rate as a stopwatch?  For Aristotle, there were two kinds of motion: natural and violent.  Natural motion was any movement directed toward the center of the earth; this owed to the "nature" of heavy objects and required no further explanation.  All other motion was "violent" and required appli​cation of force.  As long as force was applied, motion continued and it continued at constant velocity, unless resistance (from the air, ground, and so on) changed.


What's wrong with that?  If I apply constant force (F) to a constant mass (M), given that friction does not change, I should observe a constant velocity.  It makes perfect "sense," in that it appears true in daily life, and so it was believed for millen​nia.  It took the genius-bordering-on-madness of Isaac Newton to show that constant force, mass, and resistance leads to accelera​tion, expressed in his second law of motion as F = MA or A = F/M.


Aristotle also believed, sensibly enough, that velocity increases as force remains constant and as resistance decreases.  In a vacuum there is no resistance and velocity would thus be unlimited - infinite - and for this reason Aristotle believed that a vacuum is impossible.  This is a belief shared by thinkers from Thales to Einstein and Galileo held it.
  But we now know, since Newton told us in his first and second laws, that this is not the case
.  

· Weight and Rate of Fall


One of Aristotle's principles that gained notoriety con​cerned the effect of weight on free fall.  "Weight" indeed refers to the attractive force exerted on an object by the earth, which is another way of describing what Aristotle would call a part of the object's "essence."  All heavy terrestrial bodies move natu​rally toward the center of the universe; for Aristotle, that was the earth
.  Since "heavy" means the tendency of an object to fall, a heavier object should fall faster - what else can "heavi​er" mean?
  


On earth it is awfully difficult to answer such a question.  In fact, in 1612 Coresio dropped objects from the Tower of Pisa and the heavier object reached the ground first.  It took the thought experiments of Galileo to show that the rate of accelera​tion of falling bodies is independent of weight or mass, given that air resistance is not a factor.  The reason that he rolled balls down inclined planes was to slow the rate of "fall" and thus determine the effect of weight on rate of falling.  He also considered the results of thought experiments, like this famous example.
                                                    


Consider a cannon ball weighing 30 pounds falling from the Tower of Pisa.  If a 15-pound ball is dropped at the same time, will it fall more slowly?  Coresio would say yes, for the good reasons above.  Imagine the situation as did Galileo.


Suppose the 30-pound ball is cut in half and the two 15-pound halves joined as a sort of dumbbell - no one would predict that it would now fall more slowly, as might be predicted if the two halves were entirely separate.  But what is the minimum "connection" that keeps them from being separate?  What if the bar joining the pieces were made thinner until it was just a thread?  When does the object change from a heavy whole to light​er halves?  Looking at the question in this way led Galileo to conclude that rate of fall could not depend on weight.  

tc  \l 1 "Kepler, Galileo, and Newton\: The Enlightenment
# "Kepler, Galileo, and Newton: The Enlightenment

Both Kepler
 and Galileo
 lived during the time that Francis Bacon was urging that science replace scholastic Aristotelianism.  But it was the accomplishments of Descartes and Newton that    convinced everyone that the universe is a gigantic machine, a mechanism that works as fatally as a clock.  Many extended that mechanism to humanity and writers like Hobbes in the seventeenth century and LaMettrie in the eighteenth could seriously argue that we are machines - living machines, but machines nonetheless.


Kepler had, through patient observation and calculation,
 shown that the orbits of the planets are elliptical, not circu​lar, as everyone had believed.
  That was his "first law," and the second was that a line drawn from a planet to the sun sweeps equal areas over equal times, regardless of where it is in its orbit.  Hence, the velocity of the planet is not constant; it moves faster when closer to the sun.  The third law says that the square of the period of revolution of a planet is proportional to the cube of its average distance from the sun.  This approxima​tion of an inverse square law may be expressed as r3/t2 = K.


These are amazing statements about planets in the solar system, whose movements were made predictable, though they had been mysteries for tens of centuries.  Kepler had contributed more to our understanding of the universe than had anyone before. He died in 1630 at the age of forty-eight, unemployed and impoverished, of a feverish illness that began after a journey on horseback searching for money to buy food for his children.  


With Galileo, Newton, Descartes, and many others, the uni​verse seemed at last understandable.  It was a great machine and therefore it became less mysterious than was the universe of the scholastics, which was understood only by God.  Francis Bacon was the promoter of this "enlightened" perspective and the achieve​ments of Galileo and Newton were the evidence that science could lead to an understanding of the universe and of the humans who inhabit it.


Richard Rorty nicely summarized the effect of the Enlighten​ment as part of his argument showing that philosophy of science does not well describe or explain the course of science:
  

Galileo and his followers discovered, and subse​quent centuries have amply confirmed, that you get much better predictions by thinking of things as masses of particles blindly bumping each other than by thinking of them as Aristotle thought of them - animistically, teleologically, and anthro​pomorphically.  They also discovered that you get a better handle on the universe by thinking of it as infinite and cold and comfortless than by thinking of it as finite, homey, planned, and relevant to human concerns...When Galileo said that the Book of Nature was written in the lan​guage of mathematics, he meant that his new, reductionistic, mathematical vocabulary didn't just happen to work, but that it worked because that was the way things really were.  

T. V. Smith and Marjorie Grene
 expressed part of the same thought in similar words indeed:

Galileo declared and succeeding scientists like Boyle and Newton agreed with him, that nature was written in mathematical letters.  They agreed, 

that is, that mathematics is not only to be used as an instrument in physics but that the physical world really is the mechanical-mathematical system physics describes...

Galileo, Kepler, and their fellow scientists believed that the laws of mechanics they had "discovered" were successful because that was the way the universe worked.  Reality is composed of masses, forces, and resistances.  The demonstration of this great discovery should serve to counter the skepticism that was sweep​ing Europe, as the teachings of the Church seemed less and less plausible as descriptions of reality.  

tc  \l 1 "The Rise of Skepticism

# "The Rise of Skepticism       


Since the beginnings of history the common people, always uneducated, have believed in magic and the supernatural.  This was the appeal of Orphism in ancient Greece and it was the appeal of Neoplatonism and of astrology.  During the middle ages, the power and influence of the Church held such beliefs in check, since the Church had authority over the supernatural and could enforce belief if it had to.  What happened when science began to be successful?  It meant a diminishing in the authority of the dogma of the Church, since revelation was often contradictory to science.  For the Scholastics, the earth would always be the center of the universe, because it had to be.  


In the period 1450-1465 Cosimo de'Medici,
 first of the line of rulers of powerful Florence, began a collection of Greek    writings, including a number of Plato's dialogues, which had still not been translated from the Greek.  He also acquired an incomplete manuscript of the infamous Corpus Hermeticum, the book of magic and spells that was supposed to have originated in ancient Egypt.
  It had not been translated, except for a small part.   Medici's secretary was Marsilio Ficino and he was ordered to stop the translation of Plato and do the Corpus immediately.  Medici was to die the next year and may have had intimations of it, thus he hoped that this book of magic could help in some way.


Ficino, like many educated persons, really did believe in magic as an aspect of the Neoplatonism that had survived to his time.  As a blend of Pythagoras, Plato, Plotinus and the anima mundi, god and the universe were seen as one, a harmony that was expressed in music and in mathematics.  The magic spells were like keys that brought one "into tune" with the universe - as Ficino wrote, "When I sing a song to the sun it is not because I expect the sun to change its course but I expect to put myself into a different cast of mind in relation to the sun."
  


A reaction to this widespread skepticism and devotion to magic was the rise of philosophies to combat the skeptics and show that reason and sense experience can lead to certain knowl​edge.  The writings of Bacon, Hobbes, Descartes, and Locke are sprinkled with references to the skeptics, and how this or that argument "answers the skeptics" (Locke) or cannot be shaken by the skeptics (Descartes).  Whatever differences the English empiricists and continental rationalists may have had, they were united in their opposition to skepticism and their eagerness to show that real knowledge is attainable.
tc  \l 1 "The Enlightenment and Psychology
# "


The Enlightenment and Psychology


Galileo's work concerned mainly physics and astronomy.  He greatly improved the refracting telescope,
 defended the Coperni​chan view of the solar system, and successfully challenged Aris​totle's explanation for falling objects.  Galileo showed, via thought experiment and inclined planes, that heavier objects do not fall faster and thus there is no "nature" or essence in objects that guides them more or less quickly toward the center of the earth.  But Galileo went much further in dismissing the doctrine of essences.  Maybe he went too far.  

tc  \l 1 "Galileo's Separation of Physics and Psychology
# "Galileo's Separation of Physics and Psychology     


In 1623 Galileo published The Assayer, in which he threw the Aristotelian essences out of the physical world, leaving them in a limbo or in individual psyches.  The full repercussions of this would not be clear for at least a century.  Galileo asserted that material bodies have shapes, occur in different numbers, and move slowly or rapidly.  These would later be called primary qualities and they are the properties of things that are assumed to be part of the things themselves.
  Whether they are observed by us or by any other creature, those properties exist and constitute what Galileo meant by the natural world that he urged we investigate.


What of colors and scents and sounds, and tastes and touch​es?  What of the warmth of the fire and the green of the grass?  All such things are "mere names," he wrote, meaningless without noses and ears and eyes, and really not understandable.  All such secondary qualities, as they would later be called, are not part of the natural world and one can only "pass this over in silence."  This was the first clear delineation of the under​standable world of physics and the mysterious "world of the mind."  In the natural world, observations correspond to things that actually exist.  In the experienced world, observations may have no counterpart in physical nature.  Psychology may never be treated "scientifically," in the sense that Galileo understood science.


Colors, odors, tastes, touches, and sounds are only matters of interpretation by observers, just as Aristotelian essences, like jubilance and impetuousness, exist only in the observer, not in the phenomena of nature. But even if that is the case, it is possible to understand humans as parts of nature - this was the position taken by other Enlightenment thinkers, beginning with Francis Bacon and Thomas Hobbes.   

tc  \l 1 "Francis Bacon\: A Philosopher King?
# "
Francis Bacon: A Philosopher King?

    

I was the justest judge that was in England these fifty years; but it was the justest censure in Parliament that was these two hundred years.

It is given to us to calculate, to weigh, to measure, to observe; this is natural philosophy; almost all the rest is chimera.


Francis Bacon
 was born in London, son of Sir Nicholas Bacon, Keeper of the Great Seal for the first twenty years of Elizabeth's reign.  His mother was Lady Anne Cooke, daughter of the chief tutor of King Edward VI and sister-in-law of Lord Burghley, Lord Treasurer of England.  She was herself a linguist and a theologian, who often corresponded in Greek.  Interesting​ly, she took over her son's education, at least until the age of twelve, when he was sent to Cambridge.
 
After three years at Trinity College, Cambridge, Bacon was sick of the scholastics and their cult of "interpreted Aris​totle."  He was offered a post with the ambassador to France, which he accepted and kept until his father's death in 1579.  The death was a surprise and left him penniless.  He practiced law for a time and in 1583 was elected to parliament representing Taunton, a post to which he was repeatedly reelected.

tc  \l 1 "A Government of Laws, Not People
# "A Government of Laws, Not People     


The Earl of Essex was a powerful friend, who gave Bacon an estate at Twickenham,
 a gift that would ensure lifelong grati​tude in most recipients, but not in Bacon.  Essex arranged a conspiracy to imprison Elizabeth a few years later and Bacon wrote letter after letter urging him to abandon the plan.  None​theless, Essex tried, failed, and was imprisoned.  Bacon pleaded for his release and he was temporarily freed.  Incredibly, he then raised an army of sorts and attempted to incite revolution in London, actions that angered Bacon, who had in the meantime been appointed a prosecutor.  Essex was arrested, prosecuted by Bacon, convicted and executed.
  


In 1606 Bacon was appointed Solicitor-General, in 1613 Attorney-General, and in 1618 Lord Chancellor, the highest civil​ian post in the country.  But a few years later his fortunes changed much for the worse.  In 1621, a week after he was named Viscount St. Albans,
 he was accused of accepting bribes, pled guilty, and was fined #40,000 plus an indeterminate sentence in the Tower of London.  Those penalties were dropped after four days in the Tower, but a final sentence - disqualification from holding public office, remained.  

tc  \l 1 "Knowledge is Power
# "Knowledge is Power
     


Bacon was the great promoter of empirical science during the early seventeenth century.  He argued for science based on obser​vation, not authority or reason
 and he did so in an appealing and charming way.  In promoting science, he saw himself as argu​ing for reason as an alternative to the authority given to the ancients and to the faith based on revelation.  Science and reli​gion were two different things and what is certain to faith is nonsense to science.  But that is fine, as far as Bacon was con​cerned and he remained a religious man:
 

I had rather believe all the fables in the legend, and the Talmud, and the Alcoran, than that this universal frame is without a mind.

Science is separate and its goal is the mastery of nature.  The population of England and Ireland was only about five and a half million in 1600
 and the world was a wild place.  Bacon urged his contemporaries to make discoveries and improve life:
 

It is well to observe the force and virtue and consequence of discoveries, and these are to be seen nowhere more conspicuously than in those three which were unknown to the ancients, and of which the origin, though recent, is obscure and inglorious; namely, printing, gunpowder and the magnet (i.e., Mariner's Needle).  For these three have changed the whole face and state of things throughout the world.


Bacon wrote The Great Instauration as a reconstruction of philosophy to turn it from the sterile rationalism of the scholas​tics to the inductive empiricism of his science.  He began, "Frances of Verulam reasoned thus with himself, and judged it to be for the interest of the present and future generations that they should be made acquainted with his thoughts."  Novum Organum 

explains how this is to be done and The New Atlantis described a society in which science receives its proper due and makes its proper contribution.  The government of this advanced society includes no politicians and there are no parties, conventions, speeches, lies, or elections.  Only those of high scientific repute join the government and that government is composed of technicians, architects, astronomers, geologists, physicians, chemists, and even sociologists and psychologists.  But those in the government govern strangely, aiming to control nature: "The End of Our Foundation is the Knowledge of Causes and secret mo​tions of things, and the enlarging of the bounds of human empire, to the effecting of all things possible."
 

tc  \l 1 "Bacon And Induction\: Critics Were Wrong
# "Bacon And Induction: Critics Were Wrong

Bacon's great contribution was to argue eloquently for the method of induction, whereby instances are observed and classi​fied and empirical generalizations made.  Thus order is found in nature and, that being done, one may form hypotheses to "explain" the order that is found.  Many writers criticized Bacon for fail​ing to appreciate the importance of hypotheses formed in advance of observation, pointing out that what constitutes an observed "instance" is itself the product of such a hypothesis.  Despite Newton's famous motto hypothesis non fingo, "I frame no hypothe​ses," he clearly did and we clearly must.


This is a very tiresome argument that is raised even by Ber​trand Russell
 and that has been taken up by almost every writer since.  It accuses Bacon of the absurd error later attributed to logical positivism, of treating phenomena as perfectly objective things that all can agree on and that all see.  That is hardly fair in Bacon's case and reveals a failure to actually read his work, particularly Novum Organon, the new "Method" meant to re​place Aristotle's logic as applied by the scholastics.


Bacon emphasized the necessity of a means of classification of observations, so that we avoid "simple enumeration," which could lead to an endless and useless mass of material.  One "lights a candle" with preliminary observations and experiments; that can mean only that observations are guided, as any reader of Bacon must conclude.  The passage was preceded by a discussion of deficiencies in meditation and in logic as paths to knowledge:
 

There remains simple experience; which, if taken as it comes, is called accident; if sought for, experiment.  But this kind of experience is no better than a broom without its band, as the saying is; - a mere groping, as of men in the dark, that feel all round them for the chance of finding their way; when they had much better wait for daylight, or light a candle, and then go.  But the true method of experience on the contrary first lights the candle, and then by means of the candle shows the way...even as it was not without order and method that the divine word operated on the created mass.  

Bacon illustrated this procedure in a perceptive analysis of heat, appearing in sections xi, xii, and xiii of Book II of Novum Organum.

tc  \l 1 "Spiders, Ants, and Bees
# "Spiders, Ants, And Bees     

 
In yet another illustration of method, Bacon compared the ways of seeking knowledge with the behavior of insects.  The ant appears to mindlessly gather items without order, in the manner of simple empiricism.  The spider gathers nothing, rather it spins everything out of itself, in the manner of a rationalist, such as the Neoplatonists, who seek truth in contemplation, or the scholastics, who defer to ancient authority.  The proper method is shown by the bee, who not only gathers, but arranges (and selects what it gathers!).

tc  \l 1 "The Two Kinds of Experiment
# "The Two Ways to Seek Knowledge

Bacon described two methods of seeking knowledge that were common in his day and are common today.  His point is best made by reference to recent issues.


Consider three examples of interpretation that seem well supported by observation.  Then consider how useful they really are.  First, children learn language with almost inconceivable rapidity, or so it seems to many observers who study the develop​ment of language.  They propose that children are innately pre​pared to learn grammar and effectively possess a "language acqui​sition device."  


Second, all humans and animals seem guided by the seeking of pleasures and the avoidance of pain.  It seems obvious that hedonism is thus the basis for all motivation.  Third, we seem to be able to keep track of about six or seven items at a time; for example, the digits in a phone number.  That means that we have a short-term memory store of a half dozen, more or less.
  Now consider aphorism number xix from Novum Organum:

There are and can be only two ways of searching into and discovering truth.  The one flies from the senses and particulars to the most general axioms, and from these principles, the truth of which it takes for settled and immovable, proceeds to judgment and to the discovery of middle axioms.  And this way is now in fashion.

This way seems ever in fashion, since the "mind longs to spring up to positions of higher generality, that it may find rest there; and so after a little while wearies of experiment."
 
The three examples above all exemplify this quick and easy scanning of data and leaping to an explanation that satisfies us.  But it is not the best explanation and that is certain.  Psychol​ogy is replete with theories that represent this inferior method of pursuing knowledge - in fact, any theory that can be summed up in a few words ("instinct," "cognition," "processing," "condi​tioning," "reinforcement," "brain centers") is apt to be of this kind.  


The proper method "derives axioms from the senses and par​ticulars, rising by a gradual and unbroken ascent, so that it arrives at the most general axioms last of all.  This is the true way, but as yet untried."  Bacon's study of heat was meant as illustration of this method.  Robert Boyle claimed that he did indeed follow Bacon's method, as we will see below.


What Bacon called the "method in favor," the easy but false method, begins with observations and flies to the highest axioms.  We see instances of action governed by pleasures and pains and we fly to hedonism as the basis for all motivation.  Having so concluded, we then work out the middle axioms, having decided that the highest axiom is correct and so seeking confirmation in the more particular axioms.  As another example, I fly from my observations of the learning of language in children to the positing of a "language acquisition device."  Then I try to discover the workings of this mechanism, constituting the search for middle axioms.  Axioms that are not related to the acquisi​tion device will not likely be discovered.


The alternative and the proper method is to pass from the observations through the making of further observations and the discovering of middle axioms.  Finally, our patience will be rewarded and we will discover the highest axioms.  This sure strategy is less appealing to most of us, who want the answer, now, even if it is a bad answer.

tc  \l 1 "Two Kinds of Experiments
# "Two Kinds of Experiments   


The two kinds of investigation were characterized as two ways of doing experiments.  Experimenta lucifera were experiments that "cast light" and consisted of manipulating things and noting consequences.  For example, what is the effect of intensive early training on the development of language use in children?  Once enough experiments of this type have been done and we thus know something about the process of learning language, we can do experimenta fructifera, those which "bear fruit."  This would mean that we have learned enough through observation and simple manipulation to allow hypotheses that are more than vague gener​alizations.  We will then have no reason to refer to "language acquisition devices."

tc  \l 1 "The Idols
# "The Idols


To clear our heads and observe nature wisely, we must do our fact-gathering "lucifera" experiments and we must beware of what Bacon called the "idols" that prejudice our observations.  The idols of the tribe refer to biases that arise because we are human and we suppose that our way of perceiving is the only way.  We live in a world of colors and of sounds and that is what we take to be reality.  But dogs and many humans do not share our world of colors; they live in a world of shades of gray.  The world of sounds is vastly different for dogs, as any owner of an ultrasonic whistle knows.  And the sun seems to rise in the east and set in the west, but it is we who are doing the moving (relatively speaking), not the sun.


Idols of the marketplace are misconceptions that are due to the careless and loose use of words.  All of us use the word "truth" and "the self," but do we mean the same things when we use them?  We may assume that "they" know what is really meant by such terms - that there is a body of experts somewhere who have the definitions down pat, just as the meter is defined by the standard in Paris.  But there are many groups of experts and each has its own set of definitions.  We cannot get far if we are using disparate definitions of the same terms.


Bacon's idols of the den are misconceptions held by our families or by whatever small social group surrounds us.  In rural New York State it is axiomatic that Republicans are good and that Democrats are bad.  In New York City the opposite is true.  Our family units and circles of friends may lead us to have such prejudices and those will blind us to whatever virtues may be possessed by individual candidates of whatever party.


Finally, and most damaging, are the idols of the theater, the dogmas of scientific, religious, and philosophical authori​ties, so called because they are presented to us as if they were on a stage in a theatrical production.  Many absurd ideas have been introduced with the words, "...modern science has shown..." and we believe it - otherwise, we are ignoring the wisdom of modern science.  If one is well versed in modern psychology, the "breakthroughs" presented in news magazines and newspapers are simply ludicrous when they refer to psychological matters.  Those concerning physics and chemistry seem far more plausible, as long as the reader is ignorant of those subjects.  When we lack knowl​edge, we are apt to accept the idols of the theater.

tc  \l 1 "Bacon's Influence
# "Bacon's Influence

Practicing what he preached, Bacon was on his way by car​riage from London to Highgate in March of 1626.  He was wondering how long meat might be kept if spoiling were prevented by packing it in snow.  He stopped and performed such an experiment on a chicken and in so doing was seized by chills and forced to a nearby house.  He died on April 9.


In addition to his emphasis on science, Bacon was a great contributor to popular psychology - he could be called the found​er of social psychology.
  He proposed in The Advancement of Learning that inquiry be made into the shapers of the mind - custom, exercise, habit, education, example, imitation, emula​tion, company, friendship, praise, reproof, exhortation, reputa​tion, laws, books, studies and so on.  This study too is part of science, as far as Bacon was concerned.


Did scientists follow Bacon's advice?  There is much dispute about that and the consensus is that Bacon's mainly-inductive model was not really the model that succeeded.  Bacon illustrated his method of selective classification and organizing to under​stand the phenomena of heat.  Robert Boyle believed that his research on that topic was strictly Baconian.

tc  \l 1 "Boyle's Baconian Methods
# "Boyle's Use of Baconian Methods    


Robert Boyle
 was a chemist and philosopher, a founder of the Royal Society and of chemistry, who first defined the chemi​cal element.  He is best known for improving the vacuum pump and, with that, discovering the laws relating gas volume and pressure, known as Boyle's Law.  And he was an avid admirer and devoted follower of Francis Bacon and of his methods.  Butterfield wrote:
 

Boyle sought in the first place to be an historian in Bacon's sense of the word - the sense that is implied in the term "natural history" - namely, to assemble the results of particular enquiries and to accumulate a great collection of data which could be of use in the future to any person wish​ing to reconstruct natural philosophy.  

Boyle nonetheless felt comfortable as an alchemist; he believed that he could turn water into earth and was sure that gold and silver could be transmuted from other materials.


His research on the atmosphere was important at a time when Galileo (his recent predecessor) had still clung to the ancient principle that "nature abhors a vacuum" as explanation for the operation of pumps.  Boyle improved the air pump and did much more.
 tc  \l 1 "Hobbes\: All Intelligence is Artificial
# "
Thomas Hobbes: All Intelligence is Artificial

Words are wise men's counters; they reckon by them: but they are the money of fools, that value them by the authority of an Aristotle, a Cicero, or a Thomas, or any other doctor whatsoever...

For seeing life is but a motion of limbs, why may we not say that all automata (engines that move themselves by springs and wheels as doth a watch) have an artificial life?   


Thomas Hobbes was born (prematurely) in 1588, along with his twin, "fear."  His mother was frightened by the invading Spanish Armada, sent by Philip II, during Thomas' birth.  She could not know that the armada would be quickly defeated and dispersed by such captains as Howard, Drake, and Hawkins.  Hobbes attributed aspects of his adult personality to that experience, but it did not shorten his life or limit his productivity.  As Russell
 wrote of Hobbes, "I cannot discover that he wrote any large books after the age of eighty-seven."                              


Hobbes' father was a poor and ignorant country vicar but a well-to-do tradesman uncle helped him prepare for the university.  He received the same sort of scholastic education at Oxford that Francis Bacon received at Cambridge and, like Bacon, he carried away a dislike for universities.


In 1608 he began a lifelong association with the family of Lord Cavendish, as his son's tutor, companion, and later, secre​tary.  Hobbes knew Bacon but seemed unaffected by his views and became interested in science and psychology only when he was around forty.  He visited Galileo in Italy in 1634.          


Thereafter he became concerned with the conflicts between King Charles I and Parliament that later led to the civil war and the beheading of the king.  During the war Hobbes was in Paris, where he spent eleven years associating with the intellectuals  there, many of whom were displaced royalists like himself.  And he tutored the Prince of Wales, later to become King Charles II after the restoration.                                       

tc  \l 1 "Leviathan
# "Leviathan

During this period, Hobbes was anxious to improve government by analyzing the principles that determine the behavior of indi​vidual humans and of the aggregate of humans, the state.  He published Leviathan in 1651
 as part of a larger work, but his fame rests largely on it alone.  For Hobbes, a devout believer in science and reason,
 there was need for improvement in government and, like Plato, he turned to the individual as the microcosm corresponding to the state as macrocosm.  Hobbes was convinced that the proper government was an absolute monarchy, and he opposed democracy for some of the same reasons that Plato opposed it.
  The state is a machine just as is the individual and the parts of both of these types of mechanism show a clear and natu​ral correspondence:

Hobbes: The individual and the State
 

            Leviathan/Commonwealth/State               An Artificial Man
 Sovereignty of the King
An Artificial Soul
 Magistrates, Administrators
Artificial Joints
 Reward, Punishment (Motives)
Artificial Nerves
 Individual Citizens' Wealth
Bodily Strength
 The People's Safety
A Person's Business
 Counselors
Memory
 Equity and Laws
Artificial Reason and Will
 Concord, Peace
Health
 Sedition (Treason)
Sickness
 Civil War
Death
 Constitution
God's Creation of Humanity


Hobbes fully accepted the mechanistic implications of the new science of Kepler, Galileo, 

and Descartes,
 as his inter​changes with Descartes over the Meditations clearly shows.  Life is "motion of limbs," so machines have life - albeit it an arti​ficial one.  And, as atoms comprise matter that comprises ma​chines and living things, the humans that make up a state func​tion as invisible parts of that greater whole.

           If it is natural to view one's own body as machinery - the heart a spring, the nerves strings, and the joints wheels, with sensation and imagination produced by movement of atoms, then why not view a sovereign's counselors as a sort of memory?  Why not view the laws of a nation as equivalent to reason in the individ​ual?  For Hobbes, memory and reason in the individual are products of "industry" - education and practice, just as the skill of the counselor or the wisdom of the law come from human training and experience.  Hobbes would say that they arise "by art," meaning that they are human-produced, artificial. 

tc  \l 1 "Hobbes' Psychology
# "
Hobbes' Psychology     

tc  \l 1 "Our Conscious Experience
# "Our Conscious Experience     

           Aristotle saw conscious experience as imagery, meaning rela​tions with objects of sensation.  Plato and the Platonists saw it as a barrier, a screen, a veil of appearances, blocking out the real world beyond.  Hobbes, interested in explaining experience so that he could explain politics, described what he called the train of thoughts.  First, what are thoughts?  "All fancies are motions within us, relics of those made in the sense."
  Thoughts are "relics," remains, leftovers, residues, mementos, souvenirs.
  Whatever is an idea was present earlier as sensation.  This does not mean that thoughts resemble the objects that produced the original sensation.  


          Objects affect us either immediately, as in the case of taste and touch, or mediately, as in seeing, hearing, and smell​ing.  The sense organ is pressed and this pressure transmitted as motion via nerves or "other strings and membranes of the body," to the brain and heart.  Those organs exert a counter pressure directed outward, thus making the source of the sensation seem external.  We react outward when we sense; we do not passive absorb stimulation.  All of this "motion" appears to us as "fancy, the same waking as dreaming."   When we press, rub, or strike the eye, Hobbes noted, it makes us fancy a light and pressing the ear causes noise.  "So do the bodies also we see or hear, produce the same by their strong though unobserved action."

          

Sensations, or fancies, are thus secondary qualities, a term coined by Robert Boyle,
 Hobbes' contemporary.  As thoughts occur in trains, their appearance is not "alto​gether so casual" as it seems to be.  A thought appeared in the past as sensation (and as prior thought) and it was then followed by some other sensation or thought.  That is what will happen the next time that the thought appears - it will be followed by whatever followed it in the past.  And that is the truth.


However, sometimes the earlier sensation, say the sight of a seagull, was succeeded by one thing - a summer sunset, and on other times by other things - fishing boats, and so on.  What will succeed that, or any idea, this time?  Hobbes wrote, "...only this is certain, it shall be something that succeeded the same before, at one time or another."  

· tc  \l 1 "Unguided Thought and Regulated Thought
# "Unguided Thought and Regulated Thought     


Thought goes on constantly, even when we are paying no mind, are not trying to remember something, and when we are not reason​ing explicitly.  This "mental discourse" may be unguided, without design, "wherein there is no passionate thought
 and the thoughts wander, as in a dream.  This is life for those with no company and with no cares about anything.  Yet, we may "ofttimes perceive the way of it," as in his example of a "dis​course during our present civil war."
  

what could seem more impertinent than to ask, as one did, what was the value of a Roman penny?  Yet the coherence to me was manifest enough.  For the thought of the war introduced the thought of the delivering up of the king to his enemies; the thought of that brought in the thought of the delivering up of Christ; and that again the thought of the thirty pence which was the price of that treason; and thence easily followed that malicious question, and all this in a moment of time; for thought is quick.

Thus, even thought that seems completely random can be seen to have "a way to it;" it is a train of association by contiguity in time and space.  In this case, merely substitute King Charles I for Christ and some one of his enemies as the betrayer, Judas.  Regulated thought comes in two kinds and Hobbes' description is worth quoting:      

The second is more constant, as being regulated by some desire, and design.  For the impression made by such things as we desire, or fear, is strong, and permanent...so strong it is sometimes as to hinder and break our sleep...in all your actions, look often upon what you would have, as the thing that directs all your thoughts in the way you attain it. 


Regulated thought either seeks causes for an observed effect or imagines effects that may issue from a given "cause;" we "imagine what we can do with it once we have it."  In the first case, either man or beast can react to hunger pangs with thoughts of hours since feeding, as well as innumerable other effect-to-cause cases.  But, in Hobbes' opinion, only humans can think from causes to possible effects - this being curiosity, which he saw as absent in animals.
 

· tc  \l 1 "Reason, Prudence, and Memory
# "Reason, Prudence, and Memory



Since thought is ordered, the relics/thoughts that make up the train are signs, or "Signes," as Hobbes wrote.  A person with much experience can act prudently, since the future is predict​able to such an individual.  Many thoughts now present will act as cues, or signs based on "a like past...As he that foresees what will become of a criminal, re-cons what he has seen follow on the like crime before...the crime, the officer, the prison, the judge, and the gallows."
  Naturally, the more frequent has a course of things been observed, the more certain is the sign.

· tc  \l 1 "The Future as Fiction
# "The Future as Fiction      


Hobbes' "mental train" is a stamped-in copy of an objective world that chugs by - all that one needs is the five senses to record it.
  Prudence, recall from memory, and other faculties amount to no more than replays of this recorded sequence.  That being the case, only that which has been "recorded" can be "replayed" and this means that words like infinity and time cannot be conceived.  "When we say anything is infinite, we signify only that we are not able to conceive the ends, the bounds of the things named; having no conception of the thing, but only of our own inability."
 


And what of time: past, present, and future?  Examine expe​rience and we find that they are illusory, "The present only has a being in nature; things past have a being in the memory only, but things to come have no being at all; the future being but a fiction of the mind, applying the sequels of actions passed (sic), to the actions that are present..."
  Augustine had 1200 years earlier argued for the subjective nature of time; Kant would do so two centuries later and William James follow suit in 1890.  Hobbes mentions it as a matter of fact, one of the most obvious conclusions drawn from a consideration of the "mental train" that is our experience.  

tc  \l 1 "Speech and Concepts
# "Speech and Concepts     


Speech transfers our mental discourse into verbal form, "or the train of our thoughts into a train of words...".  Basically, words serve to mark things so that they are remembered and to signify relationships among things.  However, words are also the source of greatest possible danger, when used improperly.  One may, first of all, register one's thoughts wrongly, by inconsist​ently relating specific words to specific thoughts.  In so doing, we may deceive ourselves, by registering with a word that which we never conceived.  Does my word infinity really correspond to a thought?  


A second misuse of words is metaphor, the use of words "in other sense than that they are ordained for, and thereby deceive others."
  Lying and causing grief in others are two other abuses of language.  Like Bacon argued when warning against the Idols of the Marketplace, Hobbes believed that "truth consisteth of the right ordering of names in our affirmations," so that we had better remember what every name that we use stands for and use it accordingly, or we will find ourselves "entangled in words, as a bird in lime twigs, the more he struggles, the more belimed."
  Nature is never mistaken, closed Hobbes, "and as men abound in copiousness of language, so they become more wise, or more mad, than ordinary."
 
Hobbes' concern was shared by later, even twentieth-century philosophers and psychologists who warned against, the misleading use of metaphor and other figurative language.  Hobbes
 warned of the effect of giving the names of bodies (i.e., things) to acci​dents or of accidents to bodies.  By "accident," Hobbes meant what the ancients and scholastics meant, incidental or nonessen​tial properties of things.  Water is usually clear, but cloudy water is still water - clarity is an accident.  


Hobbes warns of saying that "faith is 'infused'," as if faith were a fluid or other substance that could be transported.  Related to that is the giving of names of bodies to names and speeches.  These cases of reification assign a permanence to qualities or states of things; they assign a "thingness" to activities.  Modern examples of this fallacy are terms like personality, character, intelligence, learning, motivation, cognition, and other activities, processes, or states that we treat as if they may be poured like a fluid or otherwise treated as things, though they do not really refer to discrete entities.

tc  \l 1 "Hobbes and Motivation
# "Hobbes and Motivation    


Hobbes was a hedonist, though he made no great issue of it, taking for granted that pleasure and pain are constant accompani​ments of our activities.  Animals are characterized by two sorts of motions, as he put it, the vital motions and the voluntary motions.  The first refers to processes of digestion, circula​tion, respiration and other aspects of the scholastic vegetative soul.  Voluntary motion, on the other hand, is another name for the passions and refers to movement that is initiated internally, by means of "fancies in the mind."


Voluntary action is either appetite (desire) or aversion - approaching or withdrawing - and the objects that provoke such actions are what we call "good" and "evil."
  From approach and withdrawal, Hobbes proposed a list of simple passions, derivative from desire and aversion.  Those are appetite, desire, love, aversion, hate, joy, and grief.  They gain different names de​pending on four things: the likelihood of obtaining what is de​sired, the nature of the object loved or hated, the consideration of many of them together, and, finally, from the alternation or succession of them.  He gave many examples, such as:

hope is appetite with opinion of attaining.

fear is aversion with possible hurt.

courage is the same, with hope of avoidance.

confidence is constant hope.

curiosity is the desire to know, and why.

religion is fear of invisible power...imagined from        

      tales publicly allowed.

superstition is fear of invisible power...imagined from

      tales not allowed.

panic terror is fear without apprehension of why, so

      named from fables that make Pan the author.  (Pan

      was god of shepherds and such fear - later called 

      agoraphobia - often afflicted travelers in open

      fields and desolate areas, Pan's domain.)

pity is grief for calamity befalling another.

compassion is imagining the same befalling oneself.

tc  \l 1 "Hobbes and Will
# "Hobbes and Will       


Hobbes described many more derivatives of desire and aver​sion, corresponding to dozens of "passions."  He viewed experi​ence as a constantly-changing combination of thoughts and pas​sions, rising and falling, alternating, and coming and going.  The sum of desires, aversions, hopes and fears continues until action is taken or decided to be impossible and this is what Hobbes called deliberation.
  And this occurs in beasts as well, since the succession of appetites, aversions, hopes, and fears is no less than in man - "and therefore beasts also deliberate."


This leads to one simple interpretation of will, the classic view adopted by later associationists, that interprets volition as a passive and derivative process.  Hobbes put it well, as he argued against Augustine, Aquinas, and the Scholastics, who posited a faculty of will:

.In deliberation, the last appetite or aversion immediately adhering to the action, or to the omission thereof, is that we call the will, - the act, not the faculty, of willing.  And beasts that have deliberation, must necessarily also have will.

Hobbes would have made an interesting legal consultant, given he views on reason and voluntary action: 

The definition of the will given commonly by the Schools, that it is a rational appetite, is not good.  For if it were, then there could be no voluntary act against reason.  For a voluntary act is that which proceedeth from the will, and no other.  But if instead of a rational appetite, we shall say an appetite resulting from a precedent deliberation, then the definition is the same that I have given here.  Will, therefore, is the last appetite in deliberating.


Hobbes' view would be adopted by many others who viewed mind as a passive vessel and the power to influence thought and action is in the contents of mind itself - the thoughts themselves.  This is exemplified in Hobbes' treatment of will as the last thought in mind when action occurs, following a "combat" of sorts among thoughts.  

tc  \l 1 "The Duchess of Newcastle
# "The Duchess of Newcastle             


Atomism became very popular in seventeenth-century England and one of its defenders was the eccentric Margaret Cavendish, Duchess of Newcastle.
  It was the "Newcastle Circle" of English emigres composed of Margaret, her husband William, Thomas Hobbes, and others who spent years in Paris when Cromwell was in power in England.  Cavendish was extreme in her arguments for atomism and her fourteen books were widely read, though even proponents of atomism were often shocked by the extremity of her views.  For example, she saw the soul as material, much as did Democritus and Epicurus.  In Poems and Fancies she wrote:
                  *I

Small Atomes of themselves a World may make,

As being subtle, and of every shape

And as they dance about, fit places finde

Such Formes as best agree make every kinde...

So atomes, as they dance, find places fit

They there remaine, lye close and fast will sticke.

"Mad Madge," as she was called, complained of her lack of educa​tion (she had been tutored) that limited her effectiveness as a scholar.  Her biography, Margaret the First, was published in 1957 by Douglas Grant.
#

tc  \l 1 "Descartes' Medieval Rebuttal of Skepticism
# "
Descartes' Rebuttal of Skepticism

       

                      I am - I exist: this is certain; but how often?

I am what I am.    

The Chancellor Bacon had shown the road which science might follow...But then Descartes appeared and did just the contrary of what he should have done: instead of studying nature, he wished to divine her...This best of mathematicians made only romances in philosophy.

tc  \l 1 "Descartes' Life
# "Descartes' Life      


Rene Descartes was born in 1596, the son of a counselor for the parliament of Brittany.  On his father's death, Descartes inherited estates, which he later sold and invested the proceeds, leaving him an income sufficient to live on the rest of his life.  He had been schooled at the Jesuit College at La Flech,
 which seemed to produce the same aversion to Aristotle and to the Scholastics that their educations at Cambridge and Oxford pro​duced in Bacon and Hobbes.
  Like Bacon, Descartes placed his faith in science and, like Hobbes, he had faith in reason, though reason was not the product of "industry," as Hobbes believed.


Descartes never married, but had a daughter who died at five, an event he called "the greatest sorrow"
 of his life.  He dressed well and always wore a sword;
 he worked short hours and read little.    Some suggested that he pretended to work less than he actually did.
 He left France to spend twenty years in Holland and took few books with him, but among those he took was the Bible and Thomas Aquinas. According to Elisabeth Haldane,
 most of what one could call his "library" consisted of books that he had been given as presents, so it appears that he was not much of a reader.

tc  \l 1 "Descartes' Schooling
# "Descartes' Schooling   


The Jesuit College at La Flêche was created to be the best school in Europe, and it probably was that.  Descartes remained forever grateful for his education there and his room remains (on the third floor and with a great view) as monument to him.  He admired his teachers, with whom he corresponded for decades and to whom he always sent his latest book, but he was critical of the curriculum then in fashion.
                             


The courses offered seem little different from those com​prising the trivium and quadrivium of five centuries before.  Descartes did give credit to some studies, but criticized far more.  The study of Greek and Latin is useful, he thought, ena​bling one to read the classics, but that itself is overdone and many readers remain ignorant of contemporary work.  Literature is removed from reality and provides models that cannot really be emulated.
  Poetry fascinated him as a youth, but he learned that poetry writing is not a subject that can be taught.  And the study of rhetoric should be unnecessary to convince another of the truth of a statement.  The writings of moralists are like "very magnificent palaces which were built on nothing but sand and mud."
  Theology will always be beyond comprehension and phi​losophers will continue the same debates with never a resolution. 
Physics, medicine, and law were little better, based as they were on Aristotelian principles, which he found repellent.  On the other hand, mathematics was wonderful, because of the cer​tainty it provides and the clarity it requires - its only flaw is that it is not used enough.  What disinterested Descartes were the humanities and what interested him were science and mathemat​ics, if only the former could be nonaristotelian and the latter could be applied more widely and interestingly.   He criticized the Aristotelian concepts of form actualizing through matter as unnecessary complication:
 

Do not these people really seem to use magic words which have a hidden force that eludes the grasp of human apprehension?  They define motion, a fact with which everyone is quite familiar, as the actualization of what exists in potentiality, in so far as it is potential!  Will not everyone admit that those philosophers have been trying to find a knot in a bulrush?


While in his early twenties and living in St. Germaine, De​scartes was bothered by friends who sometimes failed to respect his unusual hours.  As a student he had been sickly and so was allowed to remain in bed through the morning, a practice that he continued through life, until his move to Stockholm in 1649.  To gain peace from such visitors, he joined the Dutch Protestant army of Maurice of Nassau, then engaged in the Thirty Years' War
, serving from 1617 to 1619. He then moved to join the Catho​lic army of Maximilian of Bavaria and spent the winter of 1619 to 1620 in the city of Neuburg, near Ulm, where he had the experi​ences described in his Discourse on Method.

tc  \l 1 "Soldiering and Mathematics
# "Soldiering and Mathematics: The First November 10     


Prince Maurice of Nassau
 was engaged in fighting the Span​ish and Austrian Catholic regimes, and he was headquartered in Breda, Holland in 1618.  Peace dragged on for a year after De​scartes arrived and on November 10, 1618 he was examining a mathematical puzzle posted on a wall.
  Descartes had not learned Dutch and asked a passerby to translate - that was Isaac Beeck​man, a doctor and mathematician from Middleburg who had come to Breda to help in his uncle's butcher business and to seek a wife.  That chance meeting began a friendship of many years.


Beeckman instructed him in the combining of physics and mathematics - the study of falling bodies, mechanics, geometry, and hydraulics.  At Beeckman's request, Descartes wrote a trea​tise on music, dated December 31, 1618.  In 1630 Beeckman claimed to have originated Descartes' ideas, leading Descartes to testily reply that"...one knows that I am accustomed to instructing myself even with ants and worms, and one will think that is how I used you."
  That was a dispute to come much later and to last only briefly.  His relationship with Beeckman was almost always cordial and there is no doubt that the older man influenced Descartes greatly.  Beeckman envisioned the uniting of the sciences, a goal that was to occupy Descartes for life.

· tc  \l 1 "Dreaming Near Ulm

# "Dreaming Near Ulm      


In November, 1619, Descartes was housed for the winter in the town of Neuburg, on the Danube near Ulm, deep in Bavaria between Stuttgart and Munich.  He had just returned from the coronation of the Emperor Ferdinand at Frankfurt and had spent the previous twenty months with his mathematical friend, Isaack Beeckman.  Ulm was a center for mathematical studies and home of Johann Faulhaber, most famous mathematician in the country and a member of the Rosicrucians, outlaws in both Holland and France.


Faulhaber had just published a book on arithmetic and alge​bra and (mockingly) asked Descartes to solve a problem.  De​scartes, irritated, solved all the problems that Faulhaber could pose and even aided the master in solving problems posed by a rival in N}remberg, Peter Roten.
  This experience, similar to the months spent with Beeckman, was very exciting for Descartes. 


  Because of this, his biographer described him as "greatly overstimulated."
  At twenty-three, he was concerned about how to best spend his life and his experiences soldiering were not promising to date.  He was showing himself to be unusually skilled at mathematics and other forms of "philosophy," but it was not clear that this should be his vocation.  He retired for the winter in a rented house where, because of these circum​stances, he had a memorable experience that changed his life.  He recorded on X Novembris, 1619 that the foundations of the Admira​ble Science and of his vocation were revealed in a set of dreams that he considered supernatural.  He described the dreams in the greatest detail and many subsequent readers, including Freud, have considered their significance.  This all happened after a day of meditation in a heated room and perhaps even in the stove.
  In the first dream, Descartes felt himself walking on the street near the church of the College of La Flêche.  He was on his way to say his prayers but was caught up by a "tempestuous wind" that whirled him about so that he could barely stay on his feet.  At one point he turned to show courtesy to a man he had neglected to greet, but the wind blew him violently against the church.  Then someone off in the courtyard of the college shouted that a friend had a melon to give him.  At that point he awoke in pain, turned onto his right side, and prayed for protection against any evil effects of the dream.  But he fell asleep again, only to have a second dream that filled him with terror.


In the second dream he heard a loud noise like a bolt of lightning and saw his room filled with sparks.  This was followed by a third dream in which he saw his table with a dictionary and a book of poetry, open at a passage of Ausonius: quod vitae sectabor iter? (What path shall I follow in life?).  A man he did not know handed him a bit of verse and he caught the words Est et Non.  
What does all this mean?  Freud had little to say about it
  and interpretations given by others are of little interest, since we have Descartes' own interpretation, made while he still slept!  Descartes decided while asleep that it was a series of dreams and interpreted them.


He saw the dictionary as representing all the sciences grouped together and the poetry book signifying philosophy and wisdom linked together.  The Est et Non is the "Yes and No of Pythagoras," and represents truth and falsity in human attain​ments and science.  The quod vitae sectabor iter marks the good advice of "a wise person, or even moral theology."
  The wind that threw him against the church was, in his words, a malo spiritu, an evil genius trying to force what should be voluntary.  The lightning was the spirit of truth descending and possessing him - leaving only the melon to interpret.  The sleeping De​scartes, interpreting his dreams, viewed the melon as his love of solitude that he now reproached himself for having sought.  


The first two dreams concerned his past life and the third predicted the future.  The Spirit of Truth wanted to open for him the treasure of the sciences and Descartes added that "the genius that heightened in him the enthusiasm that had been burning within him for the past several days had forecast these dreams to him before he had retired to his bed."
  


August Comte found it annoying to find at the origin of modern philosophy a "cerebral episode," which could easily be diagnosed as pathological.
  And Descartes was definitely inter​ested in the Rosicrucians at the time and had spent much time with  Professor Faulhaber of Ulm, a mathematician and ardent Rosicrucian.
  Hence, his mental state could have been suspect.  Or could he have had too much wine?  The celebrations of Saint Martin's eve
  were always accompanied by revelry, as was the case in France, but Descartes had tasted not a drop of wine for three months.  Rather than a mystic or pathological experience, it seems that Descartes had given a lot of thought to his future and the dreams were the culmination of this.

tc  \l 1 "Rules for the Direction of Our Intelligence
# "Rules for the Direction of Our Intelligence

It was probably in 1628, just before his move to Holland and nine years after his idea for the New Method, that Descartes wrote a set of rules to guide thinking - his attempt to educate his readers.  The piece was not published until 1701, a half-century after his death, and what was published was a copy left in Holland; the original was irretrievably lost.  It is here that Descartes referred to "simple natures," and similar reference is found nowhere else in his work, though all else in the Rules appears later in other works.  Hence, this is his one clear reference to what amount to the primary qualities of Boyle.


According to Descartes, there were to be 36 rules - 12 describing the new method, 12 showing mathematical applications, and 12 applied to general philosophy.  But the text ends after number XXI and the last three of those are presented without discussion.  In the later Discourse on the Method, we are left with four only.
 In the Rules, Descartes first defined his most important terms, one of which is intuitions.  These are often conceived of as innate ideas, though he definitely did not view them that way.  Here is what he said and what a modern commentator wrote.  Both concern what we may know with certainty, which is to say, clearly and distinctly. 

tc  \l 1 "What May We Know as Clear and Distinct?
# "What May We Know As "Clear and Distinct?"               


The only two sources of knowledge are intuition and deduc​tion (Rule III).  Intuitions are clear and distinct and hard to come by for some people:

There are indeed a great many persons who, through their whole lifetime, never perceive anything in a way necessary for judging of it properly; for the knowledge upon which we can establish a certain and indubitable judgment must be not only clear, but also distinct.  I call that clear which is present and manifest to the mind giving attention to it, just as we are said clearly to see objects when, being present to the eye looking on, they stimulate it with sufficient force, and it is disposed to regard them; but the distinct is that which is so precise and different from all other objects as to comprehend in itself only what is clear...Nevertheless I before received and admit​ted many things as wholly certain and manifest, which yet I afterwards found to be doubtful.  What, then were those?  They were the earth, the sky, the stars, and all the other objects which I was in the habit of perceiving by the senses.  

Descartes considered the example of an investigator reasoning out the properties of light rays, based on what is known concerning light (Rule III).  The point of the illustration is to urge that the method of deduction must sometimes rely on empirical knowl​edge gained from specialists, as is the case when we wonder what happens to light rays as they enter a denser or less dense medium - reason fails us there and only observation suffices.  But this has nothing to do with clear and distinct ideas, since sensory observations never have that characteristic; never, unless they refer to intuitive knowledge:
 

And with regard to the ideas of corporeal objects, I never discovered in them anything so great or excellent which I myself did not appear capable of originating...As belonging to 

the class of things that are clearly apprehended, I recognize the following, viz., magnitude or extension in length, breadth, and depth; figure, which results from the termination of extension; situation, which bodies of diverse figures preserve with reference to each other; and motion or the change of situation; to which may be added substance, duration, and num​ber...By intuition I understand, not the fluctuat​ing testimony of the senses...the fact that he exists, and that he thinks; that the triangle is bounded by three sides only...

He later expressed doubt about the reality of sensation in gener​al, especially what were later called by Boyle "secondary quali​ties."  He concluded that for such ideas, "it is not necessary that I should assign any author besides myself ... because they exhibit so little reality that I can not even distinguish the object represented from nonbeing..."
  


Empirical phenomena that are clear and distinct are simple natures; "the cognition of which is so clear and distinct that they cannot be analyzed by the mind into others more distinctly known.  Such are figure, extension, motion, number, and so on; all others we conceive to be in some way compounded out of these."  (Rule XII).

tc  \l 1 "Discourse on Method
 # "Discourse on Method
     Discourse on the Method of Rightly Conducting the Reason and Seeking for Truth in the Sciences was originally published with three illustrative essays on optics, physics, and geometry and they will be described below.  The work was published anonymous​ly, as Descartes insisted, by Jan Maire of Leiden, Holland in 1637.  This was Descartes' first published work, at the age of forty-one.
  The original French edition was succeeded by a Latin version published by Louis Elzevir.
  Descartes' anonymity was lost when Mersenne revealed to everyone that Descartes had au​thored it.  Descartes' income from the book was 400 copies of it.


The most famous passage in the book deals with the four rules of method that he found to be "quite sufficient."

   The first of these was to accept nothing as true which I did not clearly recognize to be so...and to accept...nothing more than what was presented to my mind so clearly and distinctly that I could have no occasion to doubt it.

    The second was to divide up each of the diffi​culties which I examined into as many parts as possible, and as seemed requisite in order that it might be resolved in the best manner possible.

    The third was to carry on my reflections in due order, commencing with objects that were the most simple and easy to understand, in order to rise little by little, or by degrees, to knowledge of the most complex, assuming an order, even if a fictitious one, among those which do not follow a natural sequence relative to one another.

    The last was in all cases to make enumerations so complete and reviews so general that I should be certain of having omitted nothing.


The six parts of this work were meant to accompany the three essays (on optics, physics, and geometry) that illustrated appli​cations.  But his science was lacking and the essays were soon dated anyway, so that the Discourse was left on its own.  In it Descartes considered the sciences, discussed rules of method, derived rules of morality, proved the existence of God and the soul, considered questions regarding physics, circulation, medi​cine and the man/beast distinction.  Finally, he suggested ways  to advance knowledge and explained why he wrote this treatise. 


In the course of this he summarized his lost book, The World," discussed dissection and Harvey's recent demonstration of the circulation of the blood, wrote of automata and the obvious machine nature of the body, and he compared animals to clocks.tc  \l 1 "Descartes' Mathematics and science
# "
Descartes' Mathematics and Science
   

 It seems to me that he (Galileo), lacks a great deal in that he is continually digressing and never stops to explain one topic completely, which demonstrates that he has not examined them in an orderly fashion and that, without having consid​ered nature's first causes, he has sought only the reasons for a few particular effects, and thus he has built without a sure foundation.


Since he arrived in Holland in 1618, Descartes had ceaseless​ly written and experimented in algebra, geometry, physics, and op​tics.  His aim was to show the mathematical unity of all the sciences and, as shown in his Rules for the Direction of the Mind, the Discourse on Method and accompanying essays, mathematics was synonymous with science and any discipline that was a science was subject to order and measurement.   One of his first tasks was applying his method to space, after which he would analyze motion, as Galileo was doing at the same time.


La Geometrie was the third essay accompanying the Discourse, but surely the first conceived.  He had worked on the application of algebra to geometry since his early twenties and by 1628 he had developed the method of drawing tangents to curves and even before that he considered a new form of notation.


He introduced the modern notation for powers, which at the time used the letters R, Q, and C for root, square, and cube.  He suggested also using alphabet letters to stand for variables, so that x + 4x2 - 7x3 would replace the old notation, which would be 1R + 4Q - 7C.
 
Descartes' contribution has been incorporated into all of the texts on analytic geometry of our day and few fail to appreciate his invention of Cartesian coordinates, the familiar x - y axes of life.  He proposed that unknown quantities be designated by the letters x and y as well.


Les Meteores  is not just an essay on meteors - it is De​scartes' physics.  Here again he applied his method, illustrating the principles of the Discourse and making the universe a mechan​ical place, free of mysticism.  He treated meteorology, avalanch​es, and even parahelia, false suns that appeared over Rome in 1629.
  He explained them as he did the rainbow, as due to re​fraction, not reflection as the Aristotelian view held.  But the essay is as noted for its errors as for its achievements.  For example, Descartes knew nothing of electricity and did not connect lightning and thunder.  Probably his writing on storms and tem​pests was most useful and it was incorporated into a standard work on navigation (Fournier's).


The third essay was Descartes' optics, or La Dioptrique, concerning the "science of miracles."  Knowledge of optics al​lowed one to produce the same illusions that magicians produced with the help of demons, or so Descartes wrote.  He proposed a machine for grinding telescopic lenses and considered the nature of light and color.  Light is a movement in bodies which are luminous and refraction shows light affected like a bouncing ball.  Thus, as is true of all of his physics, light affects us by being transmitted through matter and striking our receptors.
  



All the universe operates by "impact;" there is no action at a distance, as Newton proposed, and Cartesians of the later seventeenth and early eighteenth centuries criticized Newton and his followers for resorting to such magic.  Descartes was the first to propose that color has something to do with the speed of actions meeting the eye.  He had dissected animal eyes and sug​gested lenses to treat various visual problems.  


Descartes quickly assumed scientific authority in France.  This provided the pulpit for his philosophy, published in 1641 in Latin, and intended as a scientific proof of the basic tenets of religion.  This was titled Meditations of First Philosophy.

tc  \l 1 "Descartes' Meditations
# "Descartes' Meditations

This famous work was published in its second edition in Amsterdam in 1642
 by Louis Elzevir, with the objections and replies that were missing in the first edition published in France.  Descartes wrote these six meditations as a sort of autobiography and a means to serving the highest purpose.  He attached a letter "...to the most wise and illustrious the dean and doctors of the sacred faculty of theology in Paris."  He claimed that his "excellent motive" was to prove the existence of God and the soul's immortality so that infidels, who cannot believe through faith, may be persuaded through reason.
  It is in the Meditations that Descartes tried to state his case most clearly, though it is stated also in the Discourse on Method and in Principles of Philosophy
   


Descartes pretended to be filled with doubt about the cer​tainty of everything, so as to determine what is left as clear and distinct and thus true.  People view themselves as bodies which can be seen with their eyes and which therefore seem most real, while the idea of the soul and of God is "clearly" less distinct.  Echoing Plato and the Platonists, at least on this particular, Descartes tried to describe what he meant by "doubt​ing" and "knowing" and "clearness" and "distinctness."


In the first meditation he explained doubting and the possi​bility that an evil genius may be deceiving him - of what can he be certain?  His body may change and all that he sees and hears and feels may be illusion.  In fact, there is no way to be cer​tain that he is not dreaming at any given moment.
   


Depending on whether one reads the first or the second edition, the famous statement echoing Augustine has assured Descartes' place in history - "Je pense, donc je suis," or "Cogito ergo sum."  The fact that doubting can occur assures a doubter and a mind,
 the certain truth from which he began to explain all of nature.  In the second meditation the soul is verified as clear and distinct
 and immortal.  Here we find Descartes even considering the possibility that he exists only when thinking:  "I am - I exist: this is certain; but how often?"


Descartes concluded that he existed even when dreamlessly asleep and that this "thinking thing" has faculties: it doubts, understands (conceives), affirms, denies, wills, refuses, imag​ines, and perceives.


God is conceived as clear perfection in the third meditation and the idea of Him must mean a source, or else the idea would exist only in the mind of Descartes, who would therefore be perfect and all powerful!  Hence God exists and, in the fourth meditation, Descartes argued that He does not deceive us, since that would be an imperfection in him, impossible in a perfect being.  The fifth and sixth meditations elaborate arguments for God and discuss imagination versus understanding.


Perhaps the best thing about this work is that objections to it were solicited by Mersenne and published in the Elziver second edition, along with replies by Descartes.  They add something that the bare Latin original lacks.

tc  \l 1 "Replies to Hobbes' Criticisms of his Meditiations
# "Replies to Hobbes' Criticisms of His Meditations     


Thomas Hobbes, out of favor in England where Cromwell was in power, was in Paris at the time of publication of Descartes' work.  He was asked by the publisher to join several other crit​ics and to list his objections to the main points of the Medita​tions.  These were published as accompaniment to that work, along with replies by Descartes.  The following excerpts were chosen because Descartes expressed himself in a less formal manner than is the case in most of his writings.  The replies are those of Descartes and are the only writings that I know that bring De​scartes to life - as a man with wit and temper.
  The objections were written by Hobbes, whose work is always entertaining.

· tc  \l 1 "Are We Asleep or Awake?
# "Are We Asleep or Awake?   


Hobbes' First Objection begins by noting that Meditation I makes it obvious "that we have no criterion for distinguishing dreaming from waking and from what the senses truly tell us...and therefore...we shall be justified in doubting whether or not anything exists."  But, Hobbes then noted, Plato and many others considered the uncertainty of sense data and everyone knows that dreaming and waking may be difficult to distinguish.  So Hobbes concluded, "I should have been glad if our author, so distin​guished in the handling of modern speculations, had refrained from publishing these matters of ancient lore."


Descartes replied that he was not trying to "retail" these ideas as new, but merely wanted to prepare the readers' minds for considering intellectual from corporeal matters.

· A Clear Idea of God?   


The fifth of Hobbes' objections concerns the interesting question of what exactly is meant by the word "idea."  In partic​ular, what is meant by "clear ideas," such as the idea of God?

One can imagine a person or a physical object easily enough, but when we imagine an angel, the object is a "fair winged child," or whatever, and we are quite certain that this is not what angels are like.  This being the case, how can we have a clear and distinct idea of God, as Descartes claims that we do?  As Hobbes put it:

   It is the same way with the most holy name of God; we have no image, no idea corresponding to it.  Hence we are forbidden to worship God in the form of an image, lest we should think we can conceive Him who is inconceivable.

Hobbes compared knowledge of God with the blind person's concep​tion of fire.  Though blind, one can feel oneself growing warm and infer that the warmth is caused by something.  When that cause is called "fire" by someone else, the blind person may conclude that she has a knowledge of fire, though there is no image of it.  Similarly, our "idea" of God can be no more than a conclusion drawn from other experiences, so that we conceive of an eternal and all-powerful being and one "merely gives a name to the object of his faith or reasoning and calls it God."        


But Descartes claimed an "idea of God in our soul" as the starting point of his reasonings, so Hobbes objected that "he should have explained this idea of God better, and he should have deduced from it not only God's existence, but also the creation of the world."


Hobbes seemed to be asking a lot and his question reflected the common misunderstanding shown when someone says that the body is clearly and distinctly perceived but the idea of God is not clear.  This shows failure to understand what Descartes meant by "clear and distinct," since perceptions, such as those of one's body, are never clear and distinct.  


Descartes' answer is worth quoting:

REPLY 

 Here the meaning assigned to the term idea is merely that of images depicted in the corporeal imagination; and, that being agreed on, it is easy for my critic to prove that there is no proper idea of Angel or of God.  But I have, everywhere, from time to time, and principally in this place, shown that I take the term idea to stand for whatever the mind directly perceives; and so when I will or when I fear, since at the same time I perceive that I will and fear, that very volition and apprehension are ranked among my ideas.  I employed this term because it was the term cur​rently employed by philosophers for the forms of perception of the Divine mind, though we can discover no imagery in God; besides I had no other more suitable term.  

· tc  \l 1 "An Idea of the Soul?
# "An Idea of the Soul?   

Is there an idea of the soul?  That is Hobbes' seventh question and the object of strong disagreement between the two men.  In the following centuries, both Hume and Kant would agree with Hobbes - there is no idea corresponding to the soul.

OBJECTION VII 

   If there is no idea of God (now it has not been proved that it exists), as seems to be the case, the whole of this argument collapses.  Further (if it is my body that is being considered) the idea of my own self proceeds (principally) from sight; (if it is a question of the soul) there is no idea of the soul.  We only infer by means of the reason that there is something internal in the human body, which imparts to it its animal motion, and by means of which it feels and moves; and this, whatever it be, we name the soul, without employ​ing any idea.

Later writers will make the same argument; Descartes disagrees:

REPLY

   If there is an idea of God (as it is manifest there is), the whole of this objection collapses.  When it is said further that we have no idea of the soul but that we arrive at it by an inference of reason, that is the same as saying that there is no image of the soul depicted in the imagina​tion, but that which I have called its idea does, nevertheless, exist.  

We know God and we know the soul, Descartes replied, but our ideas of those things are not images nor are they describable in sensory terms.  One cannot help recall Plato's forms, likewise indescribable unless talent and effort is invested.

· tc  \l 1 "God's Guarantee
# "God's Guarantee  


We can tell whether we are dreaming, but can an atheist?  That is Hobbes' final objection.

FINAL OBJECTION 

   I ask whether it is really the case that one, who dreams he doubts whether he dreams or no, is unable to dream that his dream is connected with the idea of a long series of past events.  If he can, those things which to the dreamer appear to be the actions of his past life may be regarded as true just as though he had been awake.  

REPLY

   One who dreams cannot effect a real connection between what he dreams and ideas of past events, though he can dream that he does connect them.  For who denies that in his sleep a man may be deceived?  But yet when he has awakened he will easily detect his error...But an atheist is able to infer from the memory of his past life that he is awake; still he cannot know that this sign is sufficient to give him the certainty that he is not in error, unless he knows that it has been created by a God who does not deceive.

tc  \l 1 "Passions of the Soul\: We are Machines
# "Passions of the Soul: We are Machines

The mechanism that is the universe extends to our bodies, as is pretty obvious to most of us.  But it is far from clear how best to interpret that fact.  Are we composed of living material, as Aristotle believed, so that life and mind are natural phenome​na?  Or are we machines, like any other machine, with a magical mind added?  That is Descartes' position, which we have seen has merit as a prophylactic device for science.  How does his "human machine" work?


The work titled Passions of the Soul was written and pub​lished in French in the winter of 1645-6, only four years before his death.  It was the last work he published - he was reluctant, as always, to publish and the publisher, Louis Elziver, was hardly eager, since all of Descartes' publishers complained about the small sales of his books.  It was Chanut, French ambassador to Sweden, and others who urged it through and the final copies were probably received by Descartes in Sweden before his death.  Here, more clearly than elsewhere, he argued for the "human machine" with the supernatural soul.

tc  \l 1 "Living and Dead Bodies
# "Living and Dead Bodies    

Death never comes to pass by reason of the soul, but only because some one of the principal parts of the body decays; and we may judge that the body of a living man differs from that of a dead man just as does a watch or other automaton (i.e., a machine that moves of itself), when it is wound up...from the same watch when it is broken and when the principle of its movement ceases to act.

Thus Descartes compared a human body and a watch,
 much as Hobbes was comparing humans and machines during the same period.  De​scartes had done quite a number of dissections and was struck by the obvious mechanism of the body, just as is anyone who performs dissection.
 
Descartes was also impressed by the mechanical statues that were the rage in the gardens of the nobility during this period.  Not only had engineers devised hydraulic statues of Greek dei​ties, such as Diana and Neptune, but even mechanical ducks that swam and excreted pellets!  He referred when young to a so-called "Palace of Marvels" and a curious magnetized automaton that is not mentioned in later writings.
  Dissection and the mechanical amusements fit the larger theme of universal mechanism that Descartes, Newton, and a host of lesser savants were populariz​ing.  For Descartes the "human machine" was a given, but his previous conclusions required also a soul that was of different substance.

· tc  \l 1 "Why Mind and Body?
# "Why Mind and Body?   


The argument for the fundamental distinction between mind and body was obviously not original with Descartes - it was common in the folklore of the masses since written records began and was a staple of the Pythagorean/Platonists.  And, needless to say, it was a prime feature of many religions.  But Descartes was different.  For one thing, he did not always make the distinc​tion, and in early writings he described matter as having an "active principle, love, charity, and harmony."
  As he wrote to the clerics at Paris when he published the Meditations, his argument for God and for the soul was a reasoned one, not a statement of faith, and this was unique, at least since Aquinas' attempt to convince intelligent "gentiles."
   In several of his writings Descartes argued for the mind/body distinction on grounds that only cogito is clearly and distinctly perceived, while all that pertains to body is uncer​tain.  Mind cannot be doubted, but matter can be.  Retaining the ancients' concept of substance, he referred to matter as extended substance, meaning that it occupies space.  It also obeys mechan​ical principles (natural law), moves, generates heat, and does not think.  Animals are constructed solely of extended substance.


Mind, the thinking aspect of the soul, is nonextended sub​stance, is free, occupies no space, and is never experienced as sensation, any more than is God.  Mind thinks and experiences in two ways: as actions and passions.
  Actions are "desires" of the soul, including will and aspects of reason (such as doubting, conceiving, affirming, denying, imagining, and refusing).  All of these were supposed to be independent of the body.


The passions, on the other hand, required the body and include all of the senses and emotions.  The senses were enumer​ated in the usual way, with vision by far the most important, and the emotions were conventional also (wonder, love, hatred, aver​sion, joy, and sadness).  Animals experience the passions as well, though they were supposed to lack the active part of the soul and their chances for an afterlife were slim indeed.  Note again that all sensation lacks distinctness, since it depends on the body.
 

· tc  \l 1 "Evidence That The World Is Not Merely Sensation
# "Evidence That The World Is Not Merely Sensation     


Descartes realized that sensation is unreliable and depend​ent on the condition of the perceiver; nonetheless, as undepend​able as sensation is, we may know that there is indeed real extended substance at the root of it.  He illustrated this by noting that wax has a specific taste, color, texture, and smell and that it makes no sound when we strike it with a rod.  But if it is heated, all of these properties change.  Yet, despite the ringing sound that now is made when it is struck and the differ​ence in appearance and taste, we still know that it is the same piece of wax.  This owes to innate ideas of substance that do not depend on specific sensory evidence.


Perhaps a more accurate reason for his assuming the dualism of mind and body appears in a reply to one of Hobbes' objections in the second edition of the Meditations.  Descartes wrote: "On the other hand, both logicians and as a rule all men are wont to say that all substances are of two kinds, spiritual and corpo​real."
 

· tc  \l 1 "Will and Understanding
# "Will and Understanding

The relation between the passions and desires (the passions and actions) of the mind, or thinking part of the soul, are clear when we consider the will and the understanding.
 The understanding is what we might call "thought" and requires two sources - innate ideas
 and the passions, including sensa​tion, memory, imagination and all other body activities.  This is the source of all error.  Thought also has access to innate ideas, existing as potential to which form is given - these include "ideas" of self, God, perfection, substance, quality, infinity, unity, and perhaps others.


As thought throws out ideas of sensation, and imagination, mixed with glimmers of innate ideas, will freely chooses to assent, dissent, attend, or ignore.  A "wise" person will choose to attend to clear ideas and remains free of error.  A fool has a foolish will that attends to sensory ideas as if they were clear and complains that the idea of God is vague!

· tc  \l 1 "The Machine of Our Body
# "The Machine of Our Body
     


A thinned version of the blood pumped from the heart fills the cavities in the skull and is released when tiny tubes are opened by tiny valves.  Descartes frequently referred to his essay on optics and the nerves and muscles that he saw operating the eye - these were the basis for his interpretation of the body machine in general.  These animal spirits flow into the muscles and swell them, causing contraction (and elongation of antago​nists).  


The sensory nerves may be viewed as bell ropes that are pulled or vibrated or cut and so cause sensations of color, warmth, and pain.  Even humidity causes specific patterns of release of animal spirits and the accompanying sensations.  Specific pores in the brain correspond to specific sensory memo​ries and the "swishing" of animal spirits to them triggers those memories.  Attention means that the spirits are still and imagin​ing and dreaming, like sensing, means that the spirits are ac​tive.  Sleep comes when the sensory "lines" loosen and the valves shut, draining the spirits from the head.  Worn paths account for memory and habit and some paths come preworn, as is the case when we interpret a retinal image and pupil size as "a far object."  Other preset connections show just how much a machine the body is:
 

If someone quickly thrusts his hand against our eyes as if to strike us, even though we know him to be our friend, that he only does it in fun, and that he will take great care not to hurt us, we have all the same trouble in preventing ourselves from closing them...

In the same work, Descartes proposed a biological basis for the development of habits. In Article XVI he remarked that "the machine of our body" is formed such that movement of the animal spirits causes them to open some pores and paths more than oth​ers.  And nerve paths joined to sense organs may be opened fre​quently, allowing easier passage of spirits.  Together, "move​ments that we make without our will contributing thereto" are habits that are no different in kind from the movements of a watch.


Experience may also change a bird dog's natural reaction to the sight of game and the sound of a gun, and it may change our reaction to food:
 

.this custom can be acquired by a solitary action, and does not require long usage.  Thus when we unexpectedly meet with something very foul in food that we are eating with relish, the sur​prise that this event gives us may so change the disposition of our brain, that we can no longer see any such food without horror, while we former​ly ate it with pleasure...And the same thing is noticed in brutes...

tc  \l 1 "A Thought on Descartes' Mind/Body Separation
# "A Thought on Descartes' Mind/Body Separation   

     Descartes was condemned in his day and thereafter for his mind/body dualism.  Some criticisms were (and are) frivolous; for example, he had proposed the pineal body as the point of interac​tion between mind and body.  The pineal was the only organ that he could find that did not occur as a pair, bilaterally symmetri​cal, like the arms, legs, eyes, teeth, and most internal organs, including brain structures.  In Descartes' mechanical person, the pineal acted almost as a valve, directing animal spirits from the ventricles through the tubes (nerves) to inflate the muscles.  Through the pineal the body affected the soul and vice versa, recalling that the body could run just fine without the soul. 


Now, pineal means "shaped like a pine cone" and the pineal body serves some function in governing diurnal cycles - the third eye on the top of some reptiles' heads
 projects to the pineal.  The point is that reptiles have pineal bodies, as does a host of other animals, including the ox, a favorite dissection species for Descartes.  He chose the pineal because he believed it oc​curred only in humans and only humans have souls.  In this re​spect, he clearly was wrong.  But that is of little matter - whatever organ he may have proposed as the point of interaction of mind and body would have been equally wrong.  Let's forget the pineal body.
  


What of the mind/body distinction itself, apart from the problem of interaction?
  That is the distinction of common sense, the same common sense that supposes that demons and gods cause fire, rain, and drought.  It is also the position taken by the ancient dualists, Pythagoras and Plato and their myriad descendants and followers, including many religious and mystical writers, such as Plotinus and Augustine.


Ancient scientists, on the other hand, were apt to be mo​nists, who disregarded or denied mind/body dualism.  This in​cludes the Milesians and Eleatics, both of which were materialist monists, and Aristotle and his followers over the centuries.  Averroes and Aquinas are included in that group and the latter's theology can easily be seen to be more congenial to science than that of Augustine, which it replaced.


Given this affinity between monism and science, how can Descartes, who was beyond any doubt a scientist, go to such lengths to argue for the substantial difference between mind and body?  The answer is not hard to find and also explains Galileo's position, as well as that of many subsequent and contemporary scientists.  In short, Descartes (and Galileo) wanted to explain the universe as a neat mechanism, involving matter, local motion, and forces that were transmitted by impulse only.  It was a universe from which all Aristotelian essences had been expunged - matter was matter, whether a person's arm or a block of wood.  The only difference was density and composition of corpuscles.
  Everything that was not matter was outside their explanatory scheme and should be considered outside nature.  The Aristoteli​ans had mixed the natural and unnatural and the contribution of the Enlightenment was to unmix them.

Christina of Sweden


Descartes' wishes to be left in peace were thwarted through his life, but never more so than when he was put into correspond​ence with Queen Christina of Sweden.  This was the doing of the French ambassador, Chanut, and led to Descartes' premature death. 


Christina was the daughter of Gustavus Adolphus, considered greatest Swedish king, who was a champion of Protestantism and who brought Sweden into the Thirty Years' War.
  Gustavus died when Christina was five and she became queen in 1644, at the age of eighteen.  Described as eccentric, she "thought that, as a sovereign, she had the right to waste the time of great men,"
 and sent questions to Descartes on the nature of love.  Raised in the company of men and shielded from the influence of women, she was raised to lead Sweden, powerful after its part in the Thirty-Years War.  


But she was interested in philosophy - aware of the revolu​tion that was the Enlightenment, she wanted instruction from the best teachers available.  She wondered about the answers to ques​tions such as, "What is the nature of love?", "How do we develop a love of God from natural knowledge?", and "Which is worse, excess love or hate?".


Descartes sent her a treatise on love, as well as his writ​ings on the "passions of the soul," which evidently impressed her, since she asked him to come to her court.  After some time he agreed and she sent a warship to transport him to what he described as a "land of bears, in the midst of rocks and ice."
  He arrived in September of 1649 to find that Christina wanted instruction, but could spare time only at five in the morning, when she was fresh and undisturbed.


The winter was the worst that Scandinavia had seen in a very long time and Chanut became seriously ill.  Descartes cared for him and that, along with the unaccustomed early rising and the cold, resulted in Descartes' death by pneumonia in February, 1650.  Chanut recovered and Christina abdicated in 1654, having named her cousin, Charles X Gustavus as her successor.  She never married, converted to Catholicism and moved to Rome, where she died in 1689, poor and unknown.


Similarly, Descartes' fortunes did not improve after his death.  His papers were shipped back to France, where calamity struck just outside Paris.  The boat was wrecked and his papers spent three days at the bottom of the Seine.  When they were recovered, they were hung to dry by ignorant servants who were then entrusted with putting the materials in order.
   As his possessions suffered, so did his body.  He was buried in a cemetery for foreigners in Stockholm, where he lay for sixteen years, until friends and followers decided he should be buried in France.   The copper coffin provided was too short, so the neck was severed and the head packed separately.  The coffin was shipped to France and buried with great ceremony, but the head was stolen and passed among Swedish collectors for 150 years.  Somehow it finally reached Paris and was placed on a shelf in the Academie des Sciences.
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# "A Message For LaMettrie: Is Mind Necessary?

Article XL of The Passions includes the following statement:

The passions incite the mind .passions in man...incite and dispose the mind to will the things to which they  prepare the body, so that the sentiment of fear incites it to will to fly; that of courage to will to fight, and so on of the rest.

We might well wonder with Julian de La Mettrie if "mind" really has any part in such a sequence - it appears superfluous, as the following variation shows:

The passions incite the body, so that the .passions in man...prepare the body, so that the sentiment of fear incites it to fly; that of courage to fight, and so on of the rest.

It was easy to conclude, as did La Mettrie, that Descartes' body/machine needed no "nonextended substance" and that De​scartes' introduction of mind was "...but a trick of skill, a ruse of style, to make theologians swallow a poison, hidden in the shade of an analogy which strikes everybody else and which they alone fail to notice."
 
Julian Offray de la Mettrie
 admired the mechanistic aspect of Descartes and assumed that the "unextended substance," the mind that could operate independent of the body, was only "a trick of skill" to deceive the churchmen.  Descartes' reflex mechanism could serve all the functions of nonextended substance.


La Mettrie echoed Aristotle when he asked for one small change in Descartes' machine - let matter have feeling.
 

Since all the faculties of the soul depend to such a degree on the proper organization of the brain and of the whole body, that apparently they are but this organization itself, the soul is clearly an enlightened machine...a few more wheels, a few more springs than in the most perfect animals... any one of a number of unknown causes might always produce this delicate conscience so easily wound​ed, this remorse which is no more foreign to matter than to thought, and in a word all the differences that are supposed to exist here. Could the organism then suffice for everything?  Once more, yes; since thought visibly develops with our organs, why should not the matter of which they are composed be susceptible of remorse also, when once it has acquired, with time, the faculty of feeling?


Like most presocratic Greeks, and like Aristotle, Aquinas, and Hobbes, La Mettrie was unwilling to posit a spiritual sub​stance that was independent of matter - this materialist position was similar to that expressed in Dewey's paper on the reflex arc concept (1896) that was discussed in Chapter 3.  "Taking nothing for granted," La Mettrie cited evidence showing that mind and body are inextricably linked and that an independent soul is a chimera.  He was a physician, as may be guessed by a reader of his evidence.


First, the flesh of all animals, including humans, palpi​tates after death and muscles separated from the body contract when stimulated.
  Intestines, removed from the body, may contin​ue peristaltic movement for a long time.  An injection of hot water may reanimate the heart and muscles after movement has ceased.  A frog's or toad's heart may be kept beating for an hour if it is placed on a hot table or chair.  Men whose hearts have been cut out while alive have leapt several times, just as be​headed chickens, kittens, and puppies may walk about for a con​siderable time.  In all of these gruesome cases, life/vitality appears to be distributed through a body as an aspect of biologi​cal material and this animation shows itself when body parts are stimulated or the body is left heartless or headless.


A second class of evidence comes from the obvious effects of the body on the mind.  A fever convinced La Mettrie that thought is wholly dependent on bodily processes and other examples abound.

.why does my blood boil , and the fever of my mind pass into my veins, when lying quietly in bed?...In short, if the nerve-tension which causes pain occasions also the fever by which the dis​tracted mind loses its will-power...if an agita​tion rouses my desire and my ardent wish for what, a moment ago, I cared nothing about, and if in their turn certain brain impressions excite the same longing and the same desires, then why should we  regard as double what is manifestly one being?  In vain you fall back on the power of the will, since for one order that the will gives, it bows a hundred times to the yoke.


This identity of mind with organized matter produces an old and venerable ethical tradition and La Mettrie cited Pythagoras as its originator.  All ethics reduces to bodily care and this is a function of temperance: "...it is the source of all virtues, as intemperance is the source of all vices."
  The picture of the Enlightenment human-machine was summarized well by La Mettrie:
 

To be a machine, to feel to think, to know how to distinguish good from bad, as well as blue from yellow, in a word, to be born with an intelligence and a sure moral instinct, and to be but an ani​mal, are therefore characters which are no more contradictory, than to be an ape or a parrot and to be able to give oneself pleasure...thought is so little incompatible with organized matter, that it seems to be one of its properties on a par with electricity, the faculty of motion, impenetrabili​ty, extension, etc.

But this machine is not the dead mechanism of Descartes or of Plato.  It is a machine with feeling, closer to the vision of Aristotle and of Aquinas. 

tc  \l 1 "Timeline
# "
Timeline  

1275
Chirurgia by William of Saliceto includes first record


   of human dissection.

1280
Hangchow uses paper money, unknown in Europe.

1284
Kublai Khan sends 500,000-man army into Viet Nam. It is


   virtually destroyed by guerrillas of Tran Hung Dao.

1297
Scotland's "Hammer and Scourge of England," William


   Wallace, routs English army of 50,000 at Stirling 


   Bridge.

1298
Spinning wheel invented, revolutionizes textile making.

1301-1400
1307
Dante Alighieri, 42, begins writing The Divine Comedy.

1314
Battle of Bannockburn assures Scotland's independence.


   Robert Bruce's 30,000 Scots rout Edward's 100,000 

1315
First public dissection of a human body by de Luzzi.

1323
Aquinas canonized 49 years after death by John XXII. 

1348
Jews persecuted, blamed for spreading black death.


Pope Clement VI issues two bulls declaring Jews innocent,


   but persecution goes on.  Jews flee to eastern Europe.

1358
French peasants rebel against taxes levied to finance


   war with England.  War temporarily stops as English


   aid French in ruthless suppression of serfs.

1362
English to be spoken in England's courts of law, but


   legal documents still in French.

1374
Dancing mania sweeps Aix-la-Chapelle in July, with hordes


   of men and women in frenzied dancing in streets.  It


   continues for hours, stopped by exhaustion and injury.

1392
Playing cards designed by French court painter Jacques


   Gringonneur.  Fifty-two cards, four suits represent


   classes of society: spades for pikemen or soldiers, 


   clubs for farmers and husbandmen, diamonds for


   artisans (after their hats), and hearts for the


   clergy (coeur derived from chorus - clergy).

1400
Chaucer's The Canterbury Tales.

1401-1500   

1410
Translation of Ptolemy revives round earth notion.

1429
Joan of Arc heroine of France, burned in Rouen in 1431.

1440
Platonic academy founded at Florence.

1453
Ottoman Turks take Constantinople, ending the Eastern

     
   (Byzantine) Empire that survived 977 years after the


   fall of the Western (Roman) Empire.  Mohammed II's army


   of 250,000 shell the city with 1,200 pound shells fired


   from a 26-foot long cannon with 42-inch bore.

1456
Gutenberg bible published after five years' work.

1464
French national post service - Poste Royale.

1475
First book printed in English is Recuyell of the 


   Historyes of Troye at Bruges by William Caxton, 53.

1484
So-called witches are usually midwives, detested by 


   physicians for encroaching on their practice.

1501-1600
1510
Leonardo's Anatomy written & drawn, not published.

1511
First African slaves brought to New World - Cuba.

1515
Thomas More writes Utopia at time when landowners are


   grabbing land for sheep.

1518
Indians introduce tobacco to Spanish in New Spain.


French visitor writes that Venetians eat with forks.

1520
German August Kotter invents the rifle.


Martin Luther's Appeal sells out - 4,000 in a week.

1540
Pope Paul III recognized Jesuits to combat reformation.

1541
Banned French theologian John Calvin invited by Swiss.

1543
Belgian Vesalius publishes De Corporis Humani Fabrica

   with illustrations by Venetian, Titian.                                    

1550
Trig tables published by German "Rhaticus" (v. Lauchen).


Michel de Notredame (Nostradamus) writes poetry, 


   Centuries, later seen as prophetic of 20th century.

1553
Spaniard Michael Servitus writes on pulmonary circula-


   tion, flees Inquisition at Vienna, goes to Geneva, 


   where John Calvin orders him burned at the stake.

1559
The Index... published by Pope Paul IV lists banned books.

1561
Jean Nicot sends tobacco seeds to Queen Catherine de Medici.

1564
Inquisition forces Vesalius on pilgrimage to Holy Land


   to commute death sentence.  He disappears.

1565
London's Royal College allowed to dissect cadavers.

1572
Dane Tycho Brahe, 26, discovers a new star - supernova.


Besieged Dutch insurgents at Haarlem use carrier pigeons.

1576
Tycho Brahe builds observatory on island of Hven, proposes


   planets revolve around sun, which revolves around an


   immobile earth.

1577
"Black Assize" at Oxford ends with judges, jury, 


   witnesses, and everyone but the prisoners dying of 


   typhus carried by prisoners.  

1585
Jesuit missionaries introduce tempura cooking to Japan.

1588
Spanish armada of 132 ships defeated by High Admiral 


   William Howard with 34 ships, 163 armed merchantmen. 

1594
Adventure novel pioneered in Thomas Nashe's The 


   Unfortunate Traveller, or the Life of Jack Wilton.


Tomato introduced to England as ornamental plant.

1597
Francis Bacon's Essays.

1600
Giordano Bruno burnt at the stake February 17 at Rome.


   Inquisition condemned him after 7 years in prison


   for supporting Copernicus.


William Gilbert, 60, publishes De Magnete, introduces


   electric attraction, electric force, magnetic pole.

1601-1700
1605
The world's first newspaper begins in Antwerp, directed


   by a local printer, Abraham Verkoeven, notorious


   drunkard.

1607
Jamestown's Captain John Smith saved from death by 


   Powhatan chief's daughter, Pocahontas, 12.

1609
Johannes Kepler establishes laws of planetary motion.


"Three Blind Mice" published.

1610
Dutch East India Company introduces the word "share."


Scottish mathematician John Napier, 64, discovers


   logarithms, allowing calculations previously almost


   impossible.

1616
Vatican orders Galileo arrested.


Rosicrucian Society, said to date from 15th century


   ascribed to theologian-satirist Johann Andrea.

1618
World's first pawnshop, September 28, in Brussels

1619
Italian humanist Lucilio Vanini, 33, is convicted of


   magic and atheism by a Toulouse court.  His tongue


   is cut out, and he is strangled at the stake and


   burnt alive on February 9.


Rene Descartes, 22, invents analytical geometry, but 


   does not publish until 1637.


Johannes Kepler publishes Harmonice Mundi, showing


   that planets travel in elliptical orbits and 


   increase velocity when closer to the sun.  He 


   escapes heresy by including musical notation showing


   that planets have "songs" and that God makes better


   music with ellipses.

1620
180-ton Mayflower arrives off Cape Cod with 100 Pilgrims.


   Though helped by Indians, half die within three months.

1621
Francis Bacon impeached for bribery in granting patents


   of monopoly that enriched brothers of the Duke of 


   Buckingham.

1633
Galileo tried in Rome, yields to threat of torture on


   the rack, retracts defense of Copernicus.  Sent to


   his villa outside florence, where he spends the last


   9 years of his life.


Descartes, living in Holland, takes warning from the


   trial of Galileo, stops publishing in France.

1635
The Academie Francaise founded to guard the language.

1636
Harvard College begins as a seminary founded by the 


   Great and General Court of Massachusetts at New Towne.

1637
Descartes publishes Discourse on Method.

1638
Clergyman John Harvard, 31, dies after a year in the


   colonies, leaves library and #800 to the seminary.


   He graduated from Cambridge, so New Towne is thus


   named and Harvard College has a four-year program


   by 1650.  Ann Radcliffe contributes funding.


Honeybees introduced to colonies, escapees establish


   wild hives.  Called "the white man's fly" by the


   Indians, later colonists think them indigenous.

1639
"Smithfield" hams shipped from Virgina colony and sold


   at London's Smithfield Market.

1642
Death of Galileo and birth of Isaac Newton.


English civil war begins as Charles I sends cavaliers


   against Puritan parliament at York.  The king is


   supported by gentry, Anglican clergy, and peasants.


   He is opposed by middle classes, merchants, much of


   the nobility.


French prodigy Blaise Pascal, 19, invents a wheels-and-


   rachets machine that adds and subtracts to help his


   father compute taxes at Rouen.


German Jesuit Athanasius Kircher uses a microscope, is


   first with doctrine of cantagium animatum - or


   contagion by microbes.  He teaches math at Rome.

tc  \l 1 "end                                                         # "
�   Walter Map, twelfth century, In Ross & McLaughlin (Eds.), The Portable Medieval Reader, New York: Viking Press, 1949, pp. 602-603.





�   Aristotle would not have approved of much of the "Aristote�lianism" that has existed since the 13th century.


�   1743-1794


�   That is to say that they let us understand phenomena such as combustion, which were otherwise incomprehensible.





�   See Chapter 2: "Nothingness."


�  Newton was criticized by Cartesians, including Huygens and Leibniz, for being "unscientific."  This was because his mechan�ics assumed action at a distance and empty space, two assumptions thought primitive and out of place in a mechanical universe.


�  The earth must be the center of the universe, at least to the scholastics' way of thinking.  The creation required a total of six days, five of which were devoted to earth and only one for the rest of the universe.





�   In fact, denser objects, heavier per unit volume, do fall faster in an atmosphere.





�   Ferris, T. (1988) Coming of age in the milky way. New York: William Morrow & Co., pp. 90-94.





�   1571-1630.


�   1564-1642.


�   Kepler was a bizarre genius who often supported himself as an astrologer and periodically defended his mother against charges of witchcraft.  Always impoverished, he worked under the Dane, Tycho Brahe (1546-1601).  Tycho was less able than Kepler, but rich and a patient observer who wore a metal nose to remedy a youthful dueling loss.  





�   The eight years of ordering of observations and calculation involved in this achievement are described by Ferris, 1988, and by Hanson (1965).


�   Rorty, R. (1982). Consequences of Pragmatism, 191-192.Recall that the usefulness of the philosophy of science - espe�cially as logical positivism - was questioned in Chapter 1.  That is exactly Rorty's point.


�   As I just discovered - 1940, p. 5.


�   Also called dei Medici.


�   This is the classic "dusty old volume" of ancient magic that was later discovered to be a thirteenth-century forgery.  The title refers to the Greek-Hebrew adaptation of the Egyptian god Thoth, known as Hermes Trismegistus (thrice great).  As noted in Chapter 2, this is not the Olympian god, Hermes (Roman Mercury).


�   Bronowski, Jacob (1991). Black magic and white magic. In T. Ferris (Ed.) The world treasury of physics, astronomy, and mathe�matics. Boston: Little, Brown & Co., pp. 810-820.  As Bronowski pointed out, this is "white magic," as opposed to the older "black magic," which was intended to make nature work against her will.


�   The prevalence of skepticism and ignorance even in the late twentieth century is documented by the popularity of "psychic hotlines" and their advertising on television. 


�   Though the Dutch invented it and Galileo has often been accused for taking false credit when he demonstrated his improved version to the senators in Venice.


�   John Locke, in particular, would define these qualities more clearly and usefully.





�   Gregory, R.L. (Ed.) (1987). The Oxford companion to the mind. Oxford, UK: Oxford University Press, p. 282.





�   Kaufmann, 1961, p. 2.


�   Voltaire (Francois Marie Arouet, 1694-1778), quoted in Durant, 1926/1954, p. 235.


�   1561-1626


�   Many men and women were educated at home, almost always by their fathers.  Francis Bacon seems to be a case in which a to-be-great philosopher and statesman was tutored by his mother.


�   Durant, 1929, p. 109.


�   Bacon's following of the law, rather than acting blindly loyal to benefactors, is admirable, though he was harshly criti�cized by many, including Macauley and Pope.  Modern commentators, such as Durant, 1929, and Russell, 1945, view his actions as absolutely moral, whatever standard is used.  





�   He had already been knighted as Baron Verulam in 1618.


�   Nam et ipsa scientia potestas est.


�   This opposes him to Thomas Hobbes, also a proponent of science, but a rationalist.





�   Oxford Dictionary of Quotations, third edition, p. 25.


�   Grun, 1946, p. 267.  France's population was only sixteen million and Holland's three million.





�   Oxford Dictionary of Quotations, p. 28.


�   The New Atlantis, Cambridge University Press, 1900, p. 34.


�   1945, p. 543-545.  The error is not made in Durant, 1929, especially p. 133.  Durant noted that it is an old criticism.





�   Novum Organum, lxxxii; Burtt, 1939, p. 57.


�   or seven plus or minus two, in George Miller's (1956) words.


�   Aphorism xx.


�   Coincidentally, Roger Bacon, a Franciscan living in the thirteenth century, promoted science and listed four causes of ignorance: authority, custom, unlearned opinion, and displays of apparent wisdom that conceal ignorance.  While he made interest�ing observations on the rainbow and on the rate of freezing of hot and cold water, his writings are filled with uncritical accounts of magic and alchemy.  He was no match for Francis Bacon.  Because of his constant and contemptuous criticism of other scholars, he spent fourteen years in prison late in life.  





�   Later British empiricists, and especially John Locke, dwelt on this problem.





�   and was, by Durant, 1929, p. 122.


�   1627-1691.


�   1957, pp. 138-141.


�   Alchemy remains little understood, since, according to Butterfield (1957), historians studying the subject come "under the wrath of God themselves...they seem to become tinctured with the kind of lunacy they set out to describe."





�   Butterfield, 1957, p. 150.


�   Leviathan, 1651, Introduction.





�   1945, p. 548.


�   He published a book with a similar title, Behemoth, in 1679.  This was an account of the rebellion and restoration during the period 1640-1660.


�  Hobbes was odd in that respect - he was a mechanist and ra�tionalist and empiricist - yet had no interest in experimenta�tion.  All truth could be gotten through the rational effort of a thinker locked in a room, in Hobbes' view.  Yet, he is considered a pioneer of English Empiricism.  We will see that Locke was none too empirical either.





�   See Chapter 3.


�   Leviathan, 1651, Introduction.


�   Newton was not born until 1642, when Hobbes was 54 years old.





�   1651/1939, Chapter III.





�   Hobbes' original spellings referred to "Traynes" of "Re�liques" that are not "casuall."


�   see above.


�   The role of the passions is discussed below; needless to say, they have a motivational function.





�   1651/1939, p. 137.


�   As did almost everyone, despite nineteenth-century anec�dotes, until Harlow supplied definitive evidence in the 1950s.


�   1651/1939, p. 139.





�   The stamped in sequence need not resemble the real world sequence, of course; Hobbes stressed that experience is mainly of secondary qualities, produced in the observer.


�   1651/1939, p. 140.


�   1651/1939, p. 139.


�   1651, p. 142.


�   1651/1939, p. 142.  The lime referred to Is defined by the Oxford Illustrated Dictionary as "Sticky substance made from holly bark for catching small birds."  This "birdlime" is often smeared on "limetwigs."  The unappealing practice does not in�volve quicklime, CaO, used in mortar.





�   1651/1939, p. 143.


�   1651/1939, p. 145-147.


�   Despite his aversion to Aristotle, it is clear that he follows Aristotle here and elsewhere, even to a fondness for the syllogism as model for thought.


�   For Hobbes, this is found only in man, as a "lust of the mind...that...exceedeth the short vehemence of any carnal pleas�ure."     -l651/1939, p. 152.





�   "...it is called de-liberation because it is a putting an end to the liberty we had of doing, or omitting, according to our own appetite or aversion."  1651/1939, p. 154.


�   To say nothing of Descartes, of course, for whom will was a fundamental power of the soul.





�   1623-1673.


�   Kersey, 1989, p. 71.





�   Second Meditation


�   Voltaire, quoted in Durant 1926/1954, p. 234.





�   The library, reputation, and surroundings of that college attracted David Hume, who spent several years there a century later.


�   But Descartes viewed his years at La Fleche as the best times of his life.  He greatly admired his teachers, the Jesuit fathers, and never failed to send his latest book to them.-Elizabeth Haldane - biography 1905





�   Russell, 1945, p. 560.  According to Vrooman, 1970, pp. 136-138, the mother of the child was a young Dutchwoman, Helen, or Helene, who may well have lived with Descartes during 1637-40, though evidence is lacking.  The child, Francine, died of scarlet fever in September of 1640.


�   or a swordbelt, at least, according to Elizabeth Haldane, 1905.





�   Russell, 1945, p. 560.


�   1905.


�   See his Discourse on Method.  The Jesuits also taught him to ride, fence, dance, and move in society and to be loyal to God and to king.  He was a lay student and took no theology classes.


�   See the similar critique by William James and by Viola Scudder centuries later (Chapter 12).





�   Vrooman, 1970, p. 40.


�   Rand, 1905, XII.


�   See below under Christina of Sweden.


�   Nassau was an independent duchy on the east bank of the Rhine in central Germany.





�  Maurice was a mathematical hobbyist.


�   Vrooman, 1970, p. 50.


�   Haldane, 1905, p. 62-63.


�   "He so fatigued himself that his brain became fired, and he fell into a sort of rapture which had such an effect on his already-downcast spirit, that it was in a state to receive im�pressions of dreams and visions."  Baillet, Vie de monsieur des Cartes, quoted by Jacques Maritain (1946), The dream of Descartes (Trans. Mabelle L. Andison). London: Editions Poetry London, p. 151.





�   Russell, 1945 notes that Descartes actually said that he spent the day in the stove.  Vrooman, 1970, p. 53 seems to think that Descartes treated the whole room as "my stove."


�   Freud wisely noted the difficulties in interpreting the dreams of a sleeper not available for interview and noted that the dreams were "von Oben," or related to waking themes, not the kind of dreams that interested Freud.





�   Jacques Maritain, 1947, Ch. 1.


�   Maritain, 1946.


�   Maritain, 1946, p. 11.


�   A society supposedly founded by the Catholic Rosenkranz in Germany in 1484 but which is referred to no earlier than 1614.  The society was popular in the 17th and 18th centuries and claimed knowledge of alchemy, prolongation of life, and gaining power over spirits.  


�   St. Martin of Tours was a fourth-century bishop who was represented as a Roman soldier who cut his cloak in two and gave half to a beggar.  He is the patron saint of tavern keepers, who is still remembered on "Martinmas," November 11.





�   Those appear below.


�   Haldane & Ross, 1911, p. 7.


�   Meditation III.


�  Descartes mentioned simple natures no where else in his writings or correspondence.





�   His "World," or "Cosmos," was suppressed or destroyed upon news of Galileo's persecution in 1632.





�   This Leiden company published the best-known edition of the Meditations and six editions of the Principles of Philosophy.  It is no doubt the ancestor of Elsevier North Holland Publishing Company, a major publisher of technical and scholarly works.





�   Vrooman, 1970, p. 115 - from Descartes' correspondence.


�   Vrooman, 1970, p. 118.


�   Twentieth-century commentators, such as Jules Vuillemin, point out that he was thinking in ways that foreshadowed Newton's fluxions, and thus the calculus.  This was only in private corre�spondence, however, and Vuillemin was writing admiringly of a fellow Frenchman.





�   Vrooman, 1970, p. 124-125.


�   This is essentially a wave theory of light, and is currently quite viable, along with the particle theory based on photons.  Like Aristotle, Descartes did not believe that a vacuum was possible - light is transmitted though something, not through empty space.


�   The year of Isaac Newton's birth and Galileo's death.


�  However, his friend, the priest Mersenne, thought his argu�ments unconvincing.


�   Parts IV and VI-XII, respectively.


�   As noted by Lao tse, 6th C B.C. philosopher and founder of Taoism, who dreamt that he was a butterfly.  Later he wondered if in fact he was now a butterfly that dreams that it is Lao tse.


�   Though A. J. Ayer and Gilbert Ryle, among others, doubted that such conclusion was warranted; W. Doney, 1967, Descartes: A collection of critical essays.


�   See definitions above.


�   This question was later considered by both Berkeley and Hume.





�   When I first read Descartes' replies I felt a personal liking for him for the first time.  Prior to that he seemed extremely dislikable.


�   Passions, Article VI; from Haldane & Ross, 1911.


�   Recall Cartmill's opinion on this in Chapter 1.


�   This is noted in a collection called Cogitationes Privatae, see Haldane, 1905, p. 48.





�   Cogitationes Personae, Haldane, 1905, p. 50.  It was there that the young (ca. 1619) Descartes wrote that the body is often in perfect health, but "the soul is healthy never." 


�   Referring to his Summa contra Gentiles.


�   See Passions, Article XVII.


�   See the earlier section on clearness and distinctness.


�   Kaufman, 1962, p. 79.


�   Principles of philosophy, XXXII.


�   A term to which Descartes objected, but which was exactly what he meant.





�   Passions of the Soul, Article XVI.


�   Passions, Article XIII.


�   Article L.


�   Iguanas, for example.


�   Though we forget about the pineal as the interface of body and soul, we should note that the pineal secretes the hormone melatonin, that is related to deep (delta wave) sleep in humans.  By the time one reaches fifty, the production of melatonin de�creases to near zero and many people take melatonin supplements to promote sound sleep.  


�   We will see in Chapter 12 that the interaction problem is really easily solved.





�   Descartes never accepted the atomic theory, since he could not accept the empty space - void - that the atomic theory seems to require.  His ultimate particles were corpuscles.


�   This series of wars was provoked in part by the Reformation of the 16th century - Protestant armies from Sweden, Holland, and elsewhere fought the Catholic armies of the Holy Roman Empire, chiefly from Austria, Spain, and parts of Germany.  Sweden played a major part in these wars, which occurred largely in Germany.  An estimated half of the German population was killed and the Holy Roman Empire was seriously weakened, though not destroyed.


�   Russell, 1945, p. 560


�   Kersey, 1989, p. 76.


�   Vrooman, 1970.


�   This story from Fulton (1959) as summarized by Boakes (1984), p. 88. 


 


�   from L'Homme machine, Leiden, 1748, Trans. by G. C. Bussey and Mary W. Calkins, Chicago: Open Court, 1927.  Excerpted in Herrnstein & Boring, 1965, pp. 272-278.


�   1709-1751


�   L'Homme machine, 1748, trans. Bussey and Calkins.


�   True enough, see Chapter 9.


�   Ironically, Emperor Friedrich Wilhelm reported that La Mettrie died as the consequence of overindulgence in a "pasty" of pheasant and truffles, this at the age of 42!   See Boakes' excellent account.





�Excerpt in Herrnstein & Boring, p. 278





