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Preface

Those who have taken upon them to lay down the law of nature as a
thing already searched out and understood, whether they have spoken in
simple assurance or professional affectation, have therein done
philosophy and the sciences great injury. For as they have been
successful in inducing belief, so they have been effective in quenching
and stopping inquiry; and have done more harm by spoiling and putting
an end to other men's efforts than good by their own. Those on the
other hand who have taken a contrary course, and asserted that
absolutely nothing can be known—whether it were from hatred of the
ancient sophists, or from uncertainty and fluctuation of mind, or even
trom a kind of fullness of learning, that they fell upon this opinion—
have certainly advanced reasons for it that are not to be despised; but yet
they have neither started from true principles nor rested in the just
conclusion, zeal and affectation having carried them much too far. The
more ancient of the Greeks (whose writings are lost) took up with better
judgment a position between these two extremes—between the
presumption of pronouncing on everything, and the despair of
comprehending anything; and though frequently and bitterly
complaining of the difficulty of inquiry and the obscurity of things, and
like impatient horses champing at the bit, they did not the less follow up
their object and engage with nature, thinking (it seems) that this very
question—viz., whether or not anything can be known—was to be
settled not by arguing, but by trying. And yet they too, trusting entirely
to the force of their understanding, applied no rule, but made everything
turn upon hard thinking and perpetual working and exercise of the mind.

Now my method, though hard to practice, is easy to explain; and it is
this. I propose to establish progressive stages of certainty. The evidence
of the sense, helped and guarded by a certain process of correction, I
retain. But the mental operation which follows the act of sense I for the
most part reject; and instead of it I open and lay out a new and certain
path for the mind to proceed in, starting directly from the simple
sensuous perception. The necessity of this was felt, no doubt, by those



who attributed so much importance to logic, showing thereby that they
were in search of helps for the understanding, and had no confidence in
the native and spontaneous process of the mind. But this remedy comes
too late to do any good, when the mind is already, through the daily
intercourse and conversation of life, occupied with unsound doctrines
and beset on all sides by vain imaginations. And therefore that art of
logic, coming (as I said) too late to the rescue, and no way able to set
matters right again, has had the effect of fixing errors rather than
disclosing truth. There remains but one course for the recovery of a
sound and healthy condition—namely, that the entire work of the
understanding be commenced afresh, and the mind itself be from the
very outset not left to take its own course, but guided at every step; and
the business be done as if by machinery. Certainly if in things mechanical
men had set to work with their naked hands, without help or force of
instruments, just as in things intellectual they have set to work with little
else than the naked forces of the understanding, very small would the
matters have been which, even with their best efforts applied in
conjunction, they could have attempted or accomplished. Now (to pause
a while upon this example and look in it as in a glass) let us suppose that
some vast obelisk were (for the decoration of a triumph or some such
magnificence) to be removed from its place, and that men should set to
work upon it with their naked hands, would not any sober spectator
think them mad? And if they should then send for more people, thinking
that in that way they might manage it, would he not think them all the
madder? And if they then proceeded to make a selection, putting away
the weaker hands, and using only the strong and vigorous, would he not
think them madder than ever? And if lastly, not content with this, they
resolved to call in aid the art of athletics, and required all their men to
come with hands, arms, and sinews well anointed and medicated
according to the rules of the art, would he not cry out that they were
only taking pains to show a kind of method and discretion in their
madness? Yet just so it is that men proceed in matters intellectual—with
just the same kind of mad effort and useless combination of forces—
when they hope great things either from the number and cooperation or
from the excellency and acuteness of individual wits; yea, and when they
endeavor by logic (which may be considered as a kind of athletic art) to
strengthen the sinews of the understanding, and yet with all this study
and endeavor it is apparent to any true judgment that they are but
applying the naked intellect all the time; whereas in every great work to
be done by the hand of man it is manifestly impossible, without
instruments and machinery, either for the strength of each to be exerted
ot the strength of all to be united.



Upon these premises two things occur to me of which, that they may
not be overlooked, I would have men reminded. First, it falls out
fortunately as I think for the allaying of contradictions and
heartburnings, that the honor and reverence due to the ancients remains
untouched and undiminished, while I may carry out my designs and at
the same time reap the fruit of my modesty. For if I should profess that
I, going the same road as the ancients, have something better to
produce, there must needs have been some comparison or rivalry
between us (not to be avoided by any art of words) in respect of
excellency or ability of wit; and though in this there would be nothing
unlawful or new (for if there be anything misapprehended by them, or
talsely laid down, why may not I, using a liberty common to all, take
exception to it?) yet the contest, however just and allowable, would have
been an unequal one perhaps, in respect of the measure of my own
powers. As it is, however (my object being to open a new way for the
understanding, a way by them untried and unknown), the case is altered:
party zeal and emulation are at an end, and I appear merely as a guide to
point out the road—an office of small authority, and depending more
upon a kind of luck than upon any ability or excellency. And thus much
relates to the persons only. The other point of which I would have men
reminded relates to the matter itself.

Be it remembered then that I am far from wishing to interfere with the
philosophy which now flourishes, or with any other philosophy more
correct and complete than this which has been or may hereafter be
propounded. For I do not object to the use of this received philosophy,
or others like it, for supplying matter for disputations or ornaments for
discourse—for the professot's lecture and for the business of life. Nay,
more, I declare openly that for these uses the philosophy which I bring
torward will not be much available. It does not lie in the way. It cannot
be caught up in passage. It does not flatter the understanding by
conformity with preconceived notions. Nor will it come down to the
apprehension of the vulgar except by its utility and effects.

Let there be therefore (and may it be for the benefit of both) two
streams and two dispensations of knowledge, and in like manner two
tribes or kindreds of students in philosophy—tribes not hostile or alien
to each other, but bound together by mutual services; let there in short
be one method for the cultivation, another for the invention, of

knowledge.

And for those who prefer the former, either from hurry or from
considerations of business or for want of mental power to take in and



embrace the other (which must needs be most men's case), I wish that
they may succeed to their desire in what they are about, and obtain what
they are pursuing. But if there be any man who, not content to rest in
and use the knowledge which has already been discovered, aspires to
penetrate further; to overcome, not an adversary in argument, but nature
in action; to seek, not pretty and probable conjectures, but certain and
demonstrable knowledge—I invite all such to join themselves, as true
sons of knowledge, with me, that passing by the outer courts of nature,
which numbers have trodden, we may find a way at length into her inner
chambers. And to make my meaning clearer and to familiarize the thing
by giving it a name, I have chosen to call one of these methods or ways
Anticipation of the Mind, the other Interpretation of Nature.

Moreover, I have one request to make. I have on my own part made it
my care and study that the things which I shall propound should not
only be true, but should also be presented to men's minds, how strangely
soever preoccupied and obstructed, in a manner not harsh or unpleasant.
It is but reasonable, however (especially in so great a restoration of
learning and knowledge), that I should claim of men one favor in return,
which is this: if anyone would form an opinion or judgment either out of
his own observation, or out of the crowd of authorities, or out of the
forms of demonstration (which have now acquired a sanction like that of
judicial laws), concerning these speculations of mine, let him not hope
that he can do it in passage or by the by; but let him examine the thing
thoroughly; let him make some little trial for himself of the way which I
describe and lay out; let him familiarize his thoughts with that subtlety of
nature to which experience bears witness; let him correct by seasonable
patience and due delay the depraved and deep-rooted habits of his mind,;
and when all this is done and he has begun to be his own master, let him
(if he will) use his own judgment.

Aphorisms

I

Man, being the servant and interpreter of Nature, can do and understand
so much and so much only as he has observed in fact or in thought of
the course of nature. Beyond this he neither knows anything nor can do
anything.

11

Neither the naked hand nor the understanding left to itself can effect
much. It is by instruments and helps that the work is done, which are as
much wanted for the understanding as for the hand. And as the



instruments of the hand either give motion or guide it, so the
instruments of the mind supply either suggestions for the understanding
or cautions.

111

Human knowledge and human power meet in one; for where the cause
is not known the effect cannot be produced. Nature to be commanded
must be obeyed; and that which in contemplation is as the cause is in
operation as the rule.

VIII

Moreover, the works already known are due to chance and experiment
rather than to sciences; for the sciences we now possess are merely
systems for the nice ordering and setting forth of things already
invented, not methods of invention or directions for new wotks.

XI

As the sciences which we now have do not help us in finding out new
works, so neither does the logic which we now have help us in finding
out new sciences.

XIV

The syllogism consists of propositions, propositions consist of words,
words are symbols of notions. Therefore if the notions themselves
(which is the root of the matter) are confused and overhastily abstracted
trom the facts, there can be no firmness in the superstructure. Our only
hope therefore lies in a true induction.

XV

There is no soundness in our notions, whether logical or physical.
Substance, Quality, Action, Passion, Essence itself, are not sound
notions; much less are Heavy, Light, Dense, Rare, Moist, Dry,
Generation, Corruption, Attraction, Repulsion, Element, Matter, Form,
and the like; but all are fantastical and ill defined.

XIX

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. The other derives axioms from
the senses and particulars, 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.

XXI

The understanding left to itself, in a sober, patient, and grave mind,
especially if it be not hindered by received doctrines, tries a little that
other way, which is the right one, but with little progress, since the
understanding, unless directed and assisted, is a thing unequal, and quite
unfit to contend with the obscurity of things.

XXV

The axioms now in use, having been suggested by a scanty and
manipular experience and a few particulars of most general occurrence,
are made for the most part just large enough to fit and take these in; and
therefore it is no wonder if they do not lead to new particulars. And if
some opposite instance, not observed or not known before, chance to
come in the way, the axiom is rescued and preserved by some frivolous
distinction; wheteas the truer course would be to correct the axiom
itself.

XXXI

It is idle to expect any great advancement in science from the
superinducing and engrafting of new things upon old. We must begin
anew from the very foundations, unless we would revolve forever in a
circle with mean and contemptible progress.

XXXII

The honor of the ancient authors, and indeed of all, remains untouched,
since the comparison I challenge is not of wits or faculties, but of ways
and methods, and the part I take upon myself is not that of a judge, but
of a guide.

XXXVI

One method of delivery alone remains to us which is simply this: we
must lead men to the particulars themselves, and their series and order;
while men on their side must force themselves for a while to lay their
notions by and begin to familiarize themselves with facts.

XXXVIII

The idols and false notions which are now in possession of the human
understanding, and have taken deep root therein, not only so beset
men's minds that truth can hardly find entrance, but even after entrance
is obtained, they will again in the very instauration of the sciences meet



and trouble us, unless men being forewarned of the danger fortify
themselves as far as may be against their assaults.

XXXIX

There are four classes of Idols which beset men's minds. To these for
distinction's sake I have assigned names, calling the first class Idols of
the Tribe; the second, Idols of the Cave; the third, Idols of the Market
Place; the fourth, Idols of the Theater.

XL

The formation of ideas and axioms by true induction is no doubt the
proper remedy to be applied for the keeping off and clearing away of
idols. To point them out, however, is of great use; for the doctrine of
Idols is to the interpretation of nature what the doctrine of the refutation
of sophisms is to common logic.

XLI

The Idols of the Tribe have their foundation in human nature itself, and
in the tribe or race of men. For it is a false assertion that the sense of
man is the measure of things. On the contrary, all perceptions as well of
the sense as of the mind are according to the measure of the individual
and not according to the measure of the universe. And the human
understanding is like a false mirror, which, receiving rays irregulatly,
distorts and discolors the nature of things by mingling its own nature
with it.

XLII

The Idols of the Cave are the idols of the individual man. For everyone
(besides the errors common to human nature in general) has a cave or
den of his own, which refracts and discolors the light of nature, owing
either to his own proper and peculiar nature; or to his education and
conversation with others; or to the reading of books, and the authority
of those whom he esteems and admires; or to the differences of
impressions, accordingly as they take place in a mind preoccupied and
predisposed or in a mind indifferent and settled; or the like. So that the
spirit of man (according as it is meted out to different individuals) is in
fact a thing variable and full of perturbation, and governed as it were by
chance. Whence it was well observed by Heraclitus that men look for
sciences in their own lesser worlds, and not in the greater or common
wortld.

XLIII



There are also Idols formed by the intercourse and association of men
with each other, which I call Idols of the Market Place, on account of
the commerce and consort of men there. For it is by discourse that men
associate, and words are imposed according to the apprehension of the
vulgar. And therefore the ill and unfit choice of words wonderfully
obstructs the understanding. Nor do the definitions or explanations
wherewith in some things learned men are wont to guard and defend
themselves, by any means set the matter right. But words plainly force
and overrule the understanding, and throw all into confusion, and lead
men away into numberless empty controversies and idle fancies.

XLIV

Lastly, there are Idols which have immigrated into men's minds from the
various dogmas of philosophies, and also from wrong laws of
demonstration. These I call Idols of the Theater, because in my
judgment all the received systems are but so many stage plays,
representing worlds of their own creation after an unreal and scenic
tashion. Nor is it only of the systems now in vogue, or only of the
ancient sects and philosophies, that I speak; for many more plays of the
same kind may yet be composed and in like artificial manner set forth;
seeing that errors the most widely different have nevertheless causes for
the most part alike. Neither again do I mean this only of entire systems,
but also of many principles and axioms in science, which by tradition,
credulity, and negligence have come to be received.

But of these several kinds of Idols I must speak more largely and exactly,
that the understanding may be duly cautioned.

LIV

Men become attached to certain particular sciences and speculations,
either because they fancy themselves the authors and inventors thereof,
or because they have bestowed the greatest pains upon them and
become most habituated to them. But men of this kind, if they betake
themselves to philosophy and contemplation of a general character,
distort and color them in obedience to their former fancies; a thing
especially to be noticed in Aristotle, who made his natural philosophy a
mere bond servant to his logic, thereby rendering it contentious and
well-nigh useless. The race of chemists, again out of a few experiments
of the furnace, have built up a fantastic philosophy, framed with
reference to a few things; and Gilbert also, after he had employed
himself most laboriously in the study and observation of the loadstone,
proceeded at once to construct an entire system in accordance with his
tavorite subject.



LXIV

But the Empirical school of philosophy gives birth to dogmas more
deformed and monstrous than the Sophistical or Rational school. For it
has its foundations not in the light of common notions (which though it
be a faint and superficial light, is yet in a manner universal, and has
reference to many things), but in the narrowness and darkness of a few
experiments. To those therefore who are daily busied with these
experiments and have infected their imagination with them, such a
philosophy seems probable and all but certain; to all men else incredible
and vain. Of this there is a notable instance in the alchemists and their
dogmas, though it is hardly to be found elsewhere in these times, except
perhaps in the philosophy of Gilbert. Nevertheless, with regard to
philosophies of this kind there is one caution not to be omitted; for I
tforesee that if ever men are roused by my admonitions to betake
themselves seriously to experiment and bid farewell to sophistical
doctrines, then indeed through the premature hurry of the understanding
to leap or fly to universals and principles of things, great danger may be
apprehended from philosophies of this kind, against which evil we ought

even now to prepare.

LXV

But the corruption of philosophy by superstition and an admixture of
theology is far more widely spread, and does the greatest harm, whether
to entire systems or to their parts. For the human understanding is
obnoxious to the influence of the imagination no less than to the
influence of common notions. For the contentious and sophistical kind
of philosophy ensnares the understanding; but this kind, being fanciful
and tumid and half poetical, misleads it more by flattery. For there is in
man an ambition of the understanding, no less than of the will, especially
in high and lofty spirits.

Of this kind we have among the Greeks a striking example in
Pythagoras, though he united with it a coarser and more cumbrous
superstition; another in Plato and his school, more dangerous and subtle.
It shows itself likewise in parts of other philosophies, in the introduction
of abstract forms and final causes and first causes, with the omission in
most cases of causes intermediate, and the like. Upon this point the
greatest caution should be used. For nothing is so mischievous as the
apotheosis of error; and it is a very plague of the understanding for
vanity to become the object of veneration. Yet in this vanity some of the
moderns have with extreme levity indulged so far as to attempt to found
a system of natural philosophy on the first chapter of Genesis, on the
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book of Job, and other parts of the sacred writings, seeking for the dead
among the living; which also makes the inhibition and repression of it
the more important, because from this unwholesome mixture of things
human and divine there arises not only a fantastic philosophy but also a
heretical religion. Very meet it is therefore that we be sober-minded, and
give to faith that only which is faith's.

LXX

But the best demonstration by far is experience, if it go not beyond the
actual experiment. For if it be transferred to other cases which are
deemed similar, unless such transfer be made by a just and orderly
process, it is a fallacious thing. But the manner of making experiments
which men now use is blind and stupid. And therefore, wandering and
straying as they do with no settled course, and taking counsel only from
things as they fall out, they fetch a wide circuit and meet with many
matters, but make little progress; and sometimes are full of hope,
sometimes are distracted; and always find that there is something beyond
to be sought. For it generally happens that men make their trials
carelessly, and as it were in play; slightly varying experiments already
known, and, if the thing does not answer, growing weary and
abandoning the attempt. And even if they apply themselves to
experiments more seriously and earnestly and laboriously, still they
spend their labor in working out some one experiment, as Gilbert with
the magnet, and the chemists with gold; a course of proceeding not less
unskillful in the design than small in the attempt. For no one successfully
investigates the nature of a thing in the thing itself; the inquiry must be
enlarged so as to become more general.

LXXI

The sciences which we possess come for the most part from the Greeks.
For what has been added by Roman, Arabic, or later writers is not much
nor of much importance; and whatever it is, it is built on the foundation
of Greek discoveries. Now the wisdom of the Greeks was professorial
and much given to disputations, a kind of wisdom most adverse to the
inquisition of truth. Thus that name of Sophists, which by those who
would be thought philosophers was in contempt cast back upon and so
transferred to the ancient rhetoricians, Gorgias, Protagoras, Hippias,
Polus, does indeed suit the entire class: Plato, Aristotle, Zeno, Epicurus,
Theophrastus, and their successors Chrysippus, Carneades, and the rest.
There was this difference only, that the former class was wandering and
mercenary, going about from town to town, putting up their wisdom to
sale, and taking a price for it, while the latter was more pompous and
dignified, as composed of men who had fixed abodes, and who opened
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schools and taught their philosophy without reward. Still both sorts,
though in other respects unequal, were professorial; both turned the
matter into disputations, and set up and battled for philosophical sects
and heresies; so that their doctrines were for the most part (as Dionysius
not unaptly rallied Plato) "the talk of idle old men to ignorant youths."
But the elder of the Greek philosophers, Empedocles, Anaxagoras,
Leucippus, Democritus, Parmenides, Heraclitus, Xenophanes, Philolaus,
and the rest (I omit Pythagoras as a mystic), did not, so far as we know,
open schools; but more silently and severely and simply—that is, with
less affectation and parade—betook themselves to the inquisition of
truth. And therefore they were in my judgment more successful; only
that their works were in the course of time obscured by those slighter
persons who had more which suits and pleases the capacity and tastes of
the vulgar; time, like a river, bringing down to us things which are light
and puffed up, but letting weighty matters sink. Still even they were not
altogether free from the failing of their nation, but leaned too much to
the ambition and vanity of founding a sect and catching popular
applause. But the inquisition of truth must be despaired of when it turns
aside to trifles of this kind. Nor should we omit that judgment, or rather
divination, which was given concerning the Greeks by the Egyptian
priest—that "they were always boys, without antiquity of knowledge or
knowledge of antiquity." Assuredly they have that which is characteristic
of boys: they are prompt to prattle, but cannot generate; for their
wisdom abounds in words but is barren of works. And therefore the
signs which are taken from the origin and birthplace of the received

philosophy are not good.

LXXIII

Of all signs there is none more certain or more noble than that taken
from fruits. For fruits and works are as it were sponsors and sureties for
the truth of philosophies. Now, from all these systems of the Greeks,
and their ramifications through particular sciences, there can hardly after
the lapse of so many years be adduced a single experiment which tends
to relieve and benefit the condition of man, and which can with truth be
referred to the speculations and theories of philosophy. And Celsus
ingenuously and wisely owns as much when he tells us that the
experimental part of medicine was first discovered, and that afterwards
men philosophized about it, and hunted for and assigned causes; and not
by an inverse process that philosophy and the knowledge of causes led
to the discovery and development of the experimental part. And
therefore it was not strange that among the Egyptians, who rewarded
inventors with divine honors and sacred rites, there were more images of
brutes than of men; inasmuch as brutes by their natural instinct have
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produced many discoveries, whereas men by discussion and the
conclusions of reason have given birth to few or none.

Some little has indeed been produced by the industry of chemists; but it
has been produced accidentally and in passing, or else by a kind of
variation of experiments, such as mechanics use, and not by any art or
theory. For the theory which they have devised rather confuses the
experiments than aids them. They, too, who have busied themselves
with natural magic, as they call it, have but few discoveries to show, and
those trifling and imposture-like. Wherefore, as in religion we are warned
to show our faith by works, so in philosophy by the same rule the system
should be judged of by its fruits, and pronounced frivolous if it be
barren, more especially if, in place of fruits of grape and olive, it bear
thorns and briers of dispute and contention.

LXXVII

And as for the general opinion that in the philosophy of Aristotle, at any
rate, there is great agreement, since after its publication the systems of
older philosophers died away, while in the times which followed nothing
better was found, so that it seems to have been so well laid and
established as to have drawn both ages in its train—I answer in the first
place, that the common notion of the falling off of the old systems upon
the publication of Aristotle's works is a false one; for long afterwards,
down even to the times of Cicero and subsequent ages, the works of the
old philosophers still remained. But in the times which followed, when
on the inundation of barbarians into the Roman empire human learning
had suffered shipwreck, then the systems of Aristotle and Plato, like
planks of lighter and less solid material, floated on the waves of time and
were preserved. Upon the point of consent also men are deceived, if the
matter be looked into more keenly. For true consent is that which
consists in the coincidence of free judgments, after due examination. But
far the greater number of those who have assented to the philosophy of
Aristotle have addicted themselves thereto from prejudgment and upon
the authority of others; so that it is a following and going along together,
rather than consent. But even if it had been a real and widespread
consent, still so little ought consent to be deemed a sure and solid
confirmation, that it is in fact a strong presumption the other way. For
the worst of all auguries is from consent in matters intellectual (divinity
excepted, and politics where there is right of vote). For nothing pleases
the many unless it strikes the imagination, or binds the understanding
with the bands of common notions, as I have already said. We may very
well transfer, therefore, from moral to intellectual matters the saying of
Phocion, that if the multitude assent and applaud, men ought
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immediately to examine themselves as to what blunder or fault they may
have committed. This sign, therefore, is one of the most unfavorable.
And so much for this point; namely, that the signs of truth and
soundness in the received systems and sciences are not good, whether
they be drawn from their origin, or from their fruits, or from their
progress, or from the confessions of their founders, or from general
consent.

LXXVIII

I now come to the causes of these errors, and of so long a continuance
in them through so many ages, which are very many and very potent;
that all wonder how these considerations which I bring forward should
have escaped men's notice till now may cease, and the only wonder be
how now at last they should have entered into any man's head and
become the subject of his thoughts—which truly I myself esteem as the
result of some happy accident, rather than of any excellence of faculty in
me—a birth of Time rather than a birth of Wit. Now, in the first place,
those so many ages, if you weigh the case truly, shrink into a very small
compass. For out of the five and twenty centuries over which the
memory and learning of men extends, you can hardly pick out six that
were fertile in sciences or favorable to their development. In times no
less than in regions there are wastes and deserts. For only three
revolutions and periods of learning can properly be reckoned: one
among the Greeks, the second among the Romans, and the last among
us, that is to say, the nations of Western Europe. And to each of these
hardly two centuries can justly be assigned. The intervening ages of the
world, in respect of any rich or flourishing growth of the sciences, were
unprosperous. For neither the Arabians nor the Schoolmen need be
mentioned, who in the intermediate times rather crushed the sciences
with a multitude of treatises, than increased their weight. And therefore
the first cause of so meager a progress in the sciences is duly and ordetly
referred to the narrow limits of the time that has been favorable to them.

LXXXIV

Again, men have been kept back as by a kind of enchantment from
progress in the sciences by reverence for antiquity, by the authority of
men accounted great in philosophy, and then by general consent. Of the
last I have spoken above.

As for antiquity, the opinion touching it which men entertain is quite a
negligent one and scarcely consonant with the word itself. For the old
age of the world is to be accounted the true antiquity; and this is the
attribute of our own times, not of that earlier age of the world in which
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the ancients lived, and which, though in respect of us it was the elder, yet
in respect of the world it was the younger. And truly as we look for
greater knowledge of human things and a riper judgment in the old man
than in the young, because of his experience and of the number and
variety of the things which he has seen and heard and thought of, so in
like manner from our age, if it but knew its own strength and chose to
essay and exert it, much more might fairly be expected than from the
ancient times, inasmuch as it is a more advanced age of the world, and
stored and stocked with infinite experiments and observations.

Nor must it go for nothing that by the distant voyages and travels which
have become frequent in our times many things in nature have been laid
open and discovered which may let in new light upon philosophy. And
surely it would be disgraceful if, while the regions of the material
globe—that is, of the earth, of the sea, and of the stars—have been in
our times laid widely open and revealed, the intellectual globe should
remain shut up within the narrow limits of old discoveries.

And with regard to authority, it shows a feeble mind to grant so much to
authors and yet deny time his rights, who is the author of authors, nay,
rather of all authority. For rightly is truth called the daughter of time, not
of authority. It is no wonder therefore if those enchantments of antiquity
and authority and consent have so bound up men's powers that they
have been made impotent (like persons bewitched) to accompany with
the nature of things.

LXXXIX

Neither is it to be forgotten that in every age natural philosophy has had
a troublesome and hard to deal with adversary—namely, superstition,
and the blind and immoderate zeal of religion. For we see among the
Greeks that those who first proposed to men's then uninitiated ears the
natural causes for thunder and for storms were thereupon found guilty
of impiety. Nor was much more forbearance shown by some of the
ancient fathers of the Christian church to those who on most convincing
grounds (such as no one in his senses would now think of contradicting)
maintained that the earth was round, and of consequence asserted the
existence of the antipodes.

Moreover, as things now are, to discourse of nature is made harder and
more perilous by the summaries and systems of the schoolmen who,
having reduced theology into regular order as well as they were able, and
tashioned it into the shape of an art, ended in incorporating the
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contentious and thorny philosophy of Aristotle, more than was fit, with
the body of religion.

To the same result, though in a different way, tend the speculations of
those who have taken upon them to deduce the truth of the Christian
religion from the principles of philosophers, and to confirm it by their
authority, pompously solemnizing this union of the sense and faith as a
lawful marriage, and entertaining men's minds with a pleasing variety of
matter, but all the while disparaging things divine by mingling them with
things human. Now in such mixtures of theology with philosophy only
the received doctrines of philosophy are included; while new ones, albeit
changes for the better, are all but expelled and exterminated.

Lastly, you will find that by the simpleness of certain divines, access to
any philosophy, however pure, is well-nigh closed. Some are weakly
afraid lest a deeper search into nature should transgress the permitted
limits of sober-mindedness, wrongfully wresting and transferring what is
said in Holy Writ against those who pry into sacred mysteries, to the
hidden things of nature, which are barred by no prohibition. Others with
more subtlety surmise and reflect that if second causes are unknown
everything can more readily be referred to the divine hand and rod, a
point in which they think religion greatly concerned—which is in fact
nothing else but to seek to gratify God with a lie. Others fear from past
example that movements and changes in philosophy will end in assaults
on religion. And others again appear apprehensive that in the
investigation of nature something may be found to subvert or at least
shake the authority of religion, especially with the unlearned. But these
two last fears seem to me to savor utterly of carnal wisdom; as if men in
the recesses and secret thought of their hearts doubted and distrusted
the strength of religion and the empire of faith over the sense, and
therefore feared that the investigation of truth in nature might be
dangerous to them. But if the matter be truly considered, natural
philosophy is, after the word of God, at once the surest medicine against
superstition and the most approved nourishment for faith, and therefore
she is rightly given to religion as her most faithful handmaid, since the
one displays the will of God, the other his power. For he did not err
who said, "Ye err in that ye know not the Scriptures and the power of
God," thus coupling and blending in an indissoluble bond information
concerning his will and meditation concerning his power. Meanwhile it is
not surprising if the growth of natural philosophy is checked when
religion, the thing which has most power over men's minds, has by the
simpleness and incautious zeal of certain persons been drawn to take
part against her.
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XC

Again, in the customs and institutions of schools, academies, colleges,
and similar bodies destined for the abode of learned men and the
cultivation of learning, everything is found adverse to the progress of
science. For the lectures and exercises there are so ordered that to think
or speculate on anything out of the common way can hardly occur to
any man. And if one or two have the boldness to use any liberty of
judgment, they must undertake the task all by themselves; they can have
no advantage from the company of others. And if they can endure this
also, they will find their industry and largeness of mind no slight
hindrance to their fortune. For the studies of men in these places are
confined and as it were imprisoned in the writings of certain authors,
tfrom whom if any man dissent he is straightway arraigned as a turbulent
person and an innovator. But surely there is a great distinction between
matters of state and the arts; for the danger from new motion and from
new light is not the same. In matters of state a change even for the better
is distrusted, because it unsettles what is established; these things resting
on authority, consent, fame and opinion, not on demonstration. But arts
and sciences should be like mines, where the noise of new works and
turther advances is heard on every side. But though the matter be so
according to right reason, it is not so acted on in practice; and the points
above mentioned in the administration and government of learning put a
severe restraint upon the advancement of the sciences.

XCI

Nay, even if that jealousy were to cease, still it is enough to check the
growth of science that efforts and labors in this field go unrewarded. For
it does not rest with the same persons to cultivate sciences and to reward
them. The growth of them comes from great wits; the prizes and
rewards of them are in the hands of the people, or of great persons, who
are but in very few cases even moderately learned. Moreover, this kind
of progress is not only unrewarded with prizes and substantial benefits;
it has not even the advantage of popular applause. For it is a greater
matter than the generality of men can take in, and is apt to be
overwhelmed and extinguished by the gales of popular opinions. And it
is nothing strange if a thing not held in honor does not prosper.

XCII

But by far the greatest obstacle to the progress of science and to the
undertaking of new tasks and provinces therein is found in this—that
men despair and think things impossible. For wise and serious men are
wont in these matters to be altogether distrustful, considering with
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themselves the obscurity of nature, the shortness of life, the
deceitfulness of the senses, the weakness of the judgment, the difficulty
of experiment, and the like; and so supposing that in the revolution of
time and of the ages of the world the sciences have their ebbs and flows;
that at one season they grow and flourish, at another wither and decay,
yet in such sort that when they have reached a certain point and
condition they can advance no further. If therefore anyone believes or
promises more, they think this comes of an ungoverned and unripened
mind, and that such attempts have prosperous beginnings, become
difficult as they go on, and end in confusion. Now since these are
thoughts which naturally present themselves to men grave and of great
judgment, we must take good heed that we be not led away by our love
for a most fair and excellent object to relax or diminish the severity of
our judgment. We must observe diligently what encouragement dawns
upon us and from what quarter, and, putting aside the lighter breezes of
hope, we must thoroughly sift and examine those which promise greater
steadiness and constancy. Nay, and we must take state prudence too into
our counsels, whose rule is to distrust, and to take the less favorable
view of human affairs. I am now therefore to speak touching hope,
especially as I am not a dealer in promises, and wish neither to force nor
to ensnare men's judgments, but to lead them by the hand with their
good will. And though the strongest means of inspiring hope will be to
bring men to particulars, especially to particulars digested and arranged
in my Tables of Discovery (the subject partly of the second, but much
more of the fourth part of my Instauration), since this is not merely the
promise of the thing but the thing itself; nevertheless, that everything
may be done with gentleness, I will proceed with my plan of preparing
men's minds, of which preparation to give hope is no unimportant part.
For without it the rest tends rather to make men sad (by giving them a
worse and meaner opinion of things as they are than they now have, and
making them more fully to feel and know the unhappiness of their own
condition) than to induce any alacrity or to whet their industry in making
trial. And therefore it is fit that I publish and set forth those conjectures
of mine which make hope in this matter reasonable, just as Columbus
did, before that wonderful voyage of his across the Atlantic, when he
gave the reasons for his conviction that new lands and continents might
be discovered besides those which were known before; which reasons,
though rejected at first, were afterwards made good by experience, and
were the causes and beginnings of great events.

XCV
Those who have handled sciences have been either men of experiment
or men of dogmas. The men of experiment are like the ant, they only
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collect and use; the reasoners resemble spiders, who make cobwebs out
of their own substance. But the bee takes a middle course: it gathers its
material from the flowers of the garden and of the field, but transforms
and digests it by a power of its own. Not unlike this is the true business
of philosophy; for it neither relies solely or chiefly on the powers of the
mind, nor does it take the matter which it gathers from natural history
and mechanical experiments and lay it up in the memory whole, as it
finds it, but lays it up in the understanding altered and digested.
Therefore from a closer and purer league between these two faculties,
the experimental and the rational (such as has never yet been made),
much may be hoped.

CXX

And for things that are mean or even filthy—things which (as Pliny says)
must be introduced with an apology—such things, no less than the most
splendid and costly, must be admitted into natural history. Nor is natural
history polluted thereby, for the sun enters the sewer no less than the
palace, yet takes no pollution. And for myself, I am not raising a capitol
or pyramid to the pride of man, but laying a foundation in the human
understanding for a holy temple after the model of the world. That
model therefore I follow. For whatever deserves to exist deserves also to
be known, for knowledge is the image of existence; and things mean and
splendid exist alike. Moreover, as from certain putrid substances—musk,
for instance, and civet—the sweetest odors are sometimes generated, so,
too, from mean and sordid instances there sometimes emanates excellent
light and information. But enough and more than enough of this, such
tastidiousness being merely childish and effeminate.

CXXIV

Again, it will be thought, no doubt, that the goal and mark of knowledge
which I myself set up (the very point which I object to in others) is not
the true or the best, for that the contemplation of truth is a thing
worthier and loftier than all utility and magnitude of works; and that this
long and anxious dwelling with experience and matter and the
fluctuations of individual things, drags down the mind to earth, or rather
sinks it to a very Tartarus of turmoil and confusion, removing and
withdrawing it from the serene tranquility of abstract wisdom, a
condition far more heavenly. Now to this I readily assent, and indeed
this which they point at as so much to be preferred is the very thing of
all others which I am about. For I am building in the human
understanding a true model of the world, such as it is in fact, not such as
a man's own reason would have it to be; a thing which cannot be done
without a very diligent dissection and anatomy of the world. But I say
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that those foolish and apish images of worlds which the fancies of men
have created in philosophical systems must be utterly scattered to the
winds. Be it known then how vast a difference there is (as I said above)
between the idols of the human mind and the ideas of the divine. The
former are nothing more than arbitrary abstractions; the latter are the
Creatot's own stamp upon creation, impressed and defined in matter by
true and exquisite lines. Truth, therefore, and utility are here the very
same things; and works themselves are of greater value as pledges of
truth than as contributing to the comforts of life.
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