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47. The human understanding is moved by those things most
which strike and enter the mind simultaneously and suddenly,
and so fill the imagination; and then it feigns and supposes all
other things to be somehow, though it cannot see how, similar
to those few things by which it is surrounded. But for that go-
ing to and fro to remote and heterogeneous instances by which
axioms are tried as in the fire, the intellect is altogether slow
and unfit, unless it be forced thereto by severe laws and over-
ruling authority.

48. The human understanding is unquiet; it cannot stop or rest,
and still presses onward, but in vain. Therefore it is that we
cannot conceive of any end or limit to the world, but always as
of necessity it occurs to us that there is something beyond. Nei-
ther, again, can it be conceived how eternity has flowed down
to the present day, for that distinction which is commonly re-
ceived of infinity in time past and in time to come can by no
means hold; for it would thence follow that one infinity is
greater than another, and that infinity is wasting away and
tending to become finite. The like subtlety arises touching the
infinite divisibility of lines, from the same inability of thought
to stop. But this inability interferes more mischievously in the
discovery of causes; for although the most general principles in
nature ought to be held merely positive, as they are discovered,
and cannot with truth be referred to a cause, nevertheless the
human understanding being unable to rest still seeks some-

thing prior in the order of nature. And then it is that in strug-
gling toward that which is further off it falls back upon that
which is nearer at hand, namely, on final causes, which have
relation clearly to the nature of man rather than to the nature of
the universe; and from this source have strangely defiled phi-
losophy. But he is no less an unskilled and shallow philosopher
who seeks causes of that which is most general, than he who in
things subordinate and subaltern omits to do so.

49. The human understanding is no dry light, but receives an
infusion from the will and affections; whence proceed sciences
which may be called "sciences as one would." For what a man
had rather were true he more readily believes. Therefore he re-
jects difficult things from impatience of research; sober things,
because they narrow hope; the deeper things of nature, from
superstition; the light of experience, from arrogance and pride,
lest his mind should seem to be occupied with things mean
and transitory; things not commonly believed, out of deference
to the opinion of the vulgar. Numberless, in short, are the
ways, and sometimes imperceptible, in which the affections
color and infect the understanding.

50. But by far the greatest hindrance and aberration of the hu-
man understanding proceeds from the dullness, incompetency,
and deceptions of the senses; in that things which strike the
sense outweigh things which do not immediately strike it,
though they be more important. Hence it is that speculation
commonly ceases where sight ceases; insomuch that of things
invisible there is little or no observation. Hence all the working
of the spirits enclosed in tangible bodies lies hid and unob-
served of men. So also all the more subtle changes of form in
the parts of coarser substances (which they commonly call al-
teration, though it is in truth local motion through exceedingly
small spaces) is in like manner unobserved. And yet unless
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these two things just mentioned be searched out and brought
to light, nothing great can be achieved in nature, as far as the
production of works is concerned. So again the essential nature
of our common air, and of all bodies less dense than air (which
are very many), is almost unknown. For the sense by itself is a
thing infirm and erring; neither can instruments for enlarging
or sharpening the senses do much; but all the truer kind of in-
terpretation of nature is effected by instances and experiments
fit and apposite; wherein the sense decides touching the ex-
periment only, and the experiment touching the point in nature
and the thing itself.

51. The human understanding is of its own nature prone to ab-
stractions and gives a substance and reality to things which are
fleeting. But to resolve nature into abstractions is less to our
purpose than to dissect her into parts; as did the school of De-
mocritus, which went further into nature than the rest. Matter
rather than forms should be the object of our attention, its con-
figurations and changes of configuration, and simple action,
and law of action or motion; for forms are figments of the hu-
man mind, unless you will call those laws of action forms.

52. Such then are the idols which I call Idols of the Tribe, and
which take their rise either from the homogeneity of the sub-
stance of the human spirit, or from its preoccupation, or from
its narrowness, or from its restless motion, or from an infusion
of the affections, or from the incompetency of the senses, or
from the mode of impression.

53. The Idols of the Cave take their rise in the peculiar constitu-
tion, mental or bodily, of each individual; and also in educa-
tion, habit, and accident. Of this kind there is a great number
and variety. But I will instance those the pointing out of which
contains the most important caution, and which have most ef-
fect in disturbing the clearness of the understanding.

54. 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 phi-
losophy and contemplation of a general character, distort and
color them in obedience to their former fancies; a thing espe-
cially to be noticed in Aristotle, who made his natural philoso-
phy a mere bond servant to his logic, thereby rendering it con-
tentious 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 [...]

58. Let such then be our provision and contemplative prudence
for keeping off and dislodging the Idols of the Cave, which grow
for the most part either out of the predominance of a favorite
subject, or out of an excessive tendency to compare or to dis-
tinguish, or out of partiality for particular ages, or out of the
largeness or minuteness of the objects contemplated. And gen-
erally let every student of nature take this as a rule: that what-
ever his mind seizes and dwells upon with peculiar satisfaction
is to be held in suspicion, and that so much the more care is to
be taken in dealing with such questions to keep the under-
standing even and clear.

59. But the Idols of the Market Place are the most troublesome of
all — idols which have crept into the understanding through
the alliances of words and names. For men believe that their
reason governs words; but it is also true that words react on the
understanding; and this it is that has rendered philosophy and
the sciences sophistical and inactive. Now words, being com-
monly framed and applied according to the capacity of the
vulgar, follow those lines of division which are most obvious to
the vulgar understanding. And whenever an understanding of
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greater acuteness or a more diligent observation would alter
those lines to suit the true divisions of nature, words stand in
the way and resist the change. Whence it comes to pass that the
high and formal discussions of learned men end oftentimes in
disputes about words and names; with which (according to the
use and wisdom of the mathematicians) it would be more pru-
dent to begin, and so by means of definitions reduce them to
order. Yet even definitions cannot cure this evil in dealing with
natural and material things, since the definitions themselves
consist of words, and those words beget others. So that it is
necessary to recur to individual instances, and those in due se-
ries and order, as I shall say presently when I come to the
method and scheme for the formation of notions and axioms.

60. The idols imposed by words on the understanding are of
two kinds. They are either names of things which do not exist
(for as there are things left unnamed through lack of observa-
tion, so likewise are there names which result from fantastic
suppositions and to which nothing in reality corresponds), or
they are names of things which exist, but yet confused and ill-
defined, and hastily and irregularly derived from realities. Of
the former kind are Fortune, the Prime Mover, Planetary Or-
bits, Element of Fire, and like fictions which owe their origin to
false and idle theories. And this class of idols is more easily ex-
pelled, because to get rid of them it is only necessary that all
theories should be steadily rejected and dismissed as obsolete.

But the other class, which springs out of a faulty and unskillful
abstraction, is intricate and deeply rooted. Let us take for ex-
ample such a word as humid and see how far the several
things which the word is used to signify agree with each other,
and we shall find the word humid to be nothing else than a
mark loosely and confusedly applied to denote a variety of ac-
tions which will not bear to be reduced to any constant mean-

ing. For it both signifies that which easily spreads itself round
any other body; and that which in itself is indeterminate and
cannot solidize; and that which readily yields in every direc-
tion; and that which easily divides and scatters itself; and that
which easily unites and collects itself; and that which readily
flows and is put in motion; and that which readily clings to an-
other body and wets it; and that which is easily reduced to a
liquid, or being solid easily melts. Accordingly, when you come
to apply the word, if you take it in one sense, flame is humid; if
in another, air is not humid; if in another, fine dust is humid; if
in another, glass is humid. So that it is easy to see that the no-
tion is taken by abstraction only from water and common and
ordinary liquids, without any due verification....

61. But the Idols of the Theater are not innate, nor do they steal
into the understanding secretly, but are plainly impressed and
received into the mind from the playbooks of philosophical
systems and the perverted rules of demonstration. To attempt
refutations in this case would be merely inconsistent with what
I have already said, for since we agree neither upon principles
nor upon demonstrations there is no place for argument. And
this is so far well, inasmuch as it leaves the honor of the an-
cients untouched. For they are no wise disparaged — the ques-
tion between them and me being only as to the way. For as the
saying is, the lame man who keeps the right road outstrips the
runner who takes a wrong one. Nay, it is obvious that when a
man runs the wrong way, the more active and swift he is, the
further he will go astray.

But the course I propose for the discovery of sciences is such as
leaves but little to the acuteness and strength of wits, but places
all wits and understandings nearly on a level. For as in the
drawing of a straight line or a perfect circle, much depends on
the steadiness and practice of the hand, if it be done by aim of
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hand only, but if with the aid of rule or compass, little or noth-
ing; so is it exactly with my plan. But though particular confu-
tations would be of no avail, yet touching the sects and general
divisions of such systems I must say something; something
also touching the external signs which show that they are un-
sound; and finally something touching the causes of such great
infelicity and of such lasting and general agreement in error;
that so the access to truth may be made less difficult, and the
human understanding may the more willingly submit to its
purgation and dismiss its idols.

62. Idols of the Theater, or of Systems, are many, and there can be
and perhaps will be yet many more. For were it not that now
for many ages men's minds have been busied with religion and
theology; and were it not that civil governments, especially
monarchies, have been averse to such novelties, even in mat-
ters speculative; so that men labor therein to the peril and
harming of their fortunes — not only unrewarded, but exposed
also to contempt and envy — doubtless there would have
arisen many other philosophical sects like those which in great
variety flourished once among the Greeks. For as on the phe-
nomena of the heavens many hypotheses may be constructed,
so likewise (and more also) many various dogmas may be set
up and established on the phenomena of philosophy. And in
the plays of this philosophical theater you may observe the
same thing which is found in the theater of the poets, that sto-
ries invented for the stage are more compact and elegant, and
more as one would wish them to be, than true stories out of
history.

In general, however, there is taken for the material of philoso-
phy either a great deal out of a few things, or a very little out of
many things; so that on both sides philosophy is based on too
narrow a foundation of experiment and natural history, and

decides on the authority of too few cases. For the Rational
School of philosophers snatches from experience a variety of
common instances, neither duly ascertained nor diligently ex-
amined and weighed, and leaves all the rest to meditation and
agitation of wit.

There is also another class of philosophers who, having be-
stowed much diligent and careful labor on a few experiments,
have thence made bold to educe and construct systems, wrest-
ing all other facts in a strange fashion to conformity therewith...

63. The most conspicuous example of the first class was Aris-
totle, who corrupted natural philosophy by his logic: fashion-
ing the world out of categories; assigning to the human soul,
the noblest of substances, a genus from words of the second
intention; doing the business of density and rarity (which is to
make bodies of greater or less dimensions, that is, occupy
greater or less spaces), by the frigid distinction of act and
power; asserting that single bodies have each a single and
proper motion, and that if they participate in any other, then
this results from an external cause; and imposing countless
other arbitrary restrictions on the nature of things; being al-
ways more solicitous to provide an answer to the question and
affirm something positive in words, than about the inner truth
of things; a failing best shown when his philosophy is com-
pared with other systems of note among the Greeks. For the
homoeomera of Anaxagoras; the Atoms of Leucippus and De-
mocritus; the Heaven and Earth of Parmenides; the Strife and
Friendship of Empedocles; Heraclitus' doctrine how bodies are
resolved into the indifferent nature of fire, and remolded into
solids, have all of them some taste of the natural philosopher
— some savor of the nature of things, and experience, and bod-
ies; whereas in the physics of Aristotle you hear hardly any-
thing but the words of logic, which in his metaphysics also,
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under a more imposing name, and more forsooth as a realist
than a nominalist, he has handled over again. Nor let any
weight be given to the fact that in his books on animals and his
problems, and other of his treatises, there is frequent dealing
with experiments. For he had come to his conclusion before; he
did not consult experience, as he should have done, for the
purpose of framing his decisions and axioms, but having first
determined the question according to his will, he then resorts
to experience, and bending her into conformity with his
placets, leads her about like a captive in a procession. So that
even on this count he is more guilty than his modern followers,
the schoolmen, who have abandoned experience altogether.

[...]

94. Next comes a consideration of the greatest importance as an
argument of hope; I mean that drawn from the errors of past
time, and of the ways hitherto trodden. For most excellent was
the censure once passed upon a government that had been
unwisely administered. "That which is the worst thing in refer-
ence to the past, ought to be regarded as best for the future. For
if you had done all that your duty demanded, and yet your af-
fairs were no better, you would not have even a hope left you
that further improvement is possible. But now, when your mis-
fortunes are owing, not to the force of circumstances, but to
your own errors, you may hope that by dismissing or correct-
ing these errors, a great change may be made for the better." In
like manner, if during so long a course of years men had kept
the true road for discovering and cultivating sciences, and had
yet been unable to make further progress therein, bold doubt-
less and rash would be the opinion that further progress is pos-
sible. But if the road itself has been mistaken, and men's labor
spent on unfit objects, it follows that the difficulty has its rise
not in things themselves, which are not in our power, but in the

human understanding, and the use and application thereof,
which admits of remedy and medicine. It will be of great use
therefore to set forth what these errors are. For as many im-
pediments as there have been in times past from this cause, so
many arguments are there of hope for the time to come. And
although they have been partly touched before, I think fit here
also, in plain and simple words, to represent them.

95. 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 collect and use; the reasoners resemble spi-
ders, who make cobwebs out of their own substance. But the
bee takes a middle course: it gathers its material from the flow-
ers 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 under-
standing 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.

96. We have as yet no natural philosophy that is pure; all is
tainted and corrupted: in Aristotle's school by logic; in Plato's
by natural theology; in the second school of Platonists, such as
Proclus and others, by mathematics, which ought only to give
definiteness to natural philosophy, not to generate or give it
birth. From a natural philosophy pure and unmixed, better
things are to be expected.

97. No one has yet been found so firm of mind and purpose as
resolutely to compel himself to sweep away all theories and
common notions, and to apply the understanding, thus made
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fair and even, to a fresh examination of particulars. Thus it
happens that human knowledge, as we have it, is a mere med-
ley and ill-digested mass, made up of much credulity and
much accident, and also of the childish notions which we at
first imbibed.

Now if anyone of ripe age, unimpaired senses, and well-
purged mind, apply himself anew to experience and particu-
lars, better hopes may be entertained of that man. In which
point I promise to myself a like fortune to that of Alexander the
Great, and let no man tax me with vanity till he have heard the
end; for the thing which I mean tends to the putting off of all
vanity. For of Alexander and his deeds Aeschines spoke thus:
"Assuredly we do not live the life of mortal men; but to this
end were we born, that in after ages wonders might be told of
us,” as if what Alexander had done seemed to him miraculous.
But in the next age Titus Livius took a better and a deeper view
of the matter, saying in effect that Alexander "had done no
more than take courage to despise vain apprehensions." And a
like judgment I suppose may be passed on myself in future
ages: that I did no great things, but simply made less account
of things that were accounted great. In the meanwhile, as I
have already said, there is no hope except in a new birth of sci-
ence; that is, in raising it regularly up from experience and
building it afresh, which no one (I think) will say has yet been
done or thought of.

98. Now for grounds of experience — since to experience we
must come — we have as yet had either none or very weak
ones; no search has been made to collect a store of particular
observations sufficient either in number, or in kind, or in cer-
tainty, to inform the understanding, or in any way adequate.
On the contrary, men of learning, but easy withal and idle,
have taken for the construction or for the confirmation of their

philosophy certain rumors and vague fames or airs of experi-
ence, and allowed to these the weight of lawful evidence. And
just as if some kingdom or state were to direct its counsels and
affairs not by letters and reports from ambassadors and trust-
worthy messengers, but by the gossip of the streets; such ex-
actly is the system of management introduced into philosophy
with relation to experience. Nothing duly investigated, nothing
verified, nothing counted, weighed, or measured, is to be
found in natural history; and what in observation is loose and
vague, is in information deceptive and treacherous. And if
anyone thinks that this is a strange thing to say, and something
like an unjust complaint, seeing that Aristotle, himself so great
a man, and supported by the wealth of so great a king, has
composed so accurate a history of animals; and that others
with greater diligence, though less pretense, have made many
additions; while others, again, have compiled copious histories
and descriptions of metals, plants, and fossils; it seems that he
does not rightly apprehend what it is that we are now about.
For a natural history which is composed for its own sake is not
like one that is collected to supply the understanding with in-
formation for the building up of philosophy. They differ in
many ways, but especially in this: that the former contains the
variety of natural species only, and not experiments of the me-
chanical arts. For even as in the business of life a man's disposi-
tion and the secret workings of his mind and affections are bet-
ter discovered when he is in trouble than at other times, so
likewise the secrets of nature reveal themselves more readily
under the vexations of art than when they go their own way.
Good hopes may therefore be conceived of natural philosophy,
when natural history, which is the basis and foundation of it,
has been drawn up on a better plan; but not till then.

99. Again, even in the great plenty of mechanical experiments,
there is yet a great scarcity of those which are of most use for
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the information of the understanding. For the mechanic, not
troubling himself with the investigation of truth, confines his
attention to those things which bear upon his particular work,
and will not either raise his mind or stretch out his hand for
anything else. But then only will there be good ground of hope
for the further advance of knowledge when there shall be re-
ceived and gathered together into natural history a variety of
experiments which are of no use in themselves but simply
serve to discover causes and axioms, which I call Experimenta
lucifera, experiments of light, to distinguish them from those
which I call fructifera, experiments of fruit.

Now experiments of this kind have one admirable property
and condition: they never miss or fail. For since they are ap-
plied, not for the purpose of producing any particular effect,
but only of discovering the natural cause of some effect, they
answer the end equally well whichever way they turn out; for
they settle the question.

100. But not only is a greater abundance of experiments to be
sought for and procured, and that too of a different kind from
those hitherto tried; an entirely different method, order, and
process for carrying on and advancing experience must also be
introduced. For experience, when it wanders in its own track,
is, as I have already remarked, mere groping in the dark, and
confounds men rather than instructs them. But when it shall
proceed in accordance with a fixed law, in regular order, and
without interruption, then may better things be hoped of
knowledge.

101. But even after such a store of natural history and experi-
ence as is required for the work of the understanding, or of phi-
losophy, shall be ready at hand, still the understanding is by no
means competent to deal with it offhand and by memory

alone; no more than if a man should hope by force of memory

to retain and make himself master of the computation of an
ephemeris. And yet hitherto more has been done in matter of
invention by thinking than by writing; and experience has not
yet learned her letters. Now no course of invention can be sat-
isfactory unless it be carried on in writing. But when this is
brought into use, and experience has been taught to read and
write, better things may be hoped.

102. Moreover, since there is so great a number and army of
particulars, and that army so scattered and dispersed as to dis-
tract and confound the understanding, little is to be hoped for
from the skirmishings and slight attacks and desultory move-
ments of the intellect, unless all the particulars which pertain to
the subject of inquiry shall, by means of Tables of Discovery,
apt, well arranged, and, as it were, animate, be drawn up and
marshaled; and the mind be set to work upon the helps duly
prepared and digested which these tables supply.

103. But after this store of particulars has been set out duly and
in order before our eyes, we are not to pass at once to the inves-
tigation and discovery of new particulars or works; or at any
rate if we do so we must not stop there. For although I do not
deny that when all the experiments of all the arts shall have
been collected and digested, and brought within one man's
knowledge and judgment, the mere transferring of the experi-
ments of one art to others may lead, by means of that experi-
ence which I term literate, to the discovery of many new things
of service to the life and state of man, yet it is no great matter
that can be hoped from that; but from the new light of axioms,
which having been educed from those particulars by a certain
method and rule, shall in their turn point out the way again to
new particulars, greater things may be looked for. For our road
does not lie on a level, but ascends and descends; first ascend-
ing to axioms, then descending to works.
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104. The understanding must not, however, be allowed to jump
and fly from particulars to axioms remote and of almost the
highest generality (such as the first principles, as they are
called, of arts and things), and taking stand upon them as
truths that cannot be shaken, proceed to prove and frame the
middle axioms by reference to them; which has been the prac-
tice hitherto, the understanding being not only carried that
way by a natural impulse, but also by the use of syllogistic
demonstration trained and inured to it. But then, and then
only, may we hope well of the sciences when in a just scale of
ascent, and by successive steps not interrupted or broken, we
rise from particulars to lesser axioms; and then to middle axi-
oms, one above the other; and last of all to the most general.
For the lowest axioms differ but slightly from bare experience,
while the highest and most general (which we now have) are
notional and abstract and without solidity. But the middle are
the true and solid and living axioms, on which depend the af-
fairs and fortunes of men; and above them again, last of all,
those which are indeed the most general; such, I mean, as are
not abstract, but of which those intermediate axioms are really
limitations.

The understanding must not therefore be supplied with wings,
but rather hung with weights, to keep it from leaping and fly-
ing. Now this has never yet been done; when it is done, we
may entertain better hopes of the sciences.

105. In establishing axioms, another form of induction must be
devised than has hitherto been employed, and it must be used
for proving and discovering not first principles (as they are
called) only, but also the lesser axioms, and the middle, and
indeed all. For the induction which proceeds by simple enu-
meration is childish; its conclusions are precarious and exposed
to peril from a contradictory instance; and it generally decides

on too small a number of facts, and on those only which are at
hand. But the induction which is to be available for the discov-
ery and demonstration of sciences and arts, must analyze na-
ture by proper rejections and exclusions; and then, after a suffi-
cient number of negatives, come to a conclusion on the affirma-
tive instances — which has not yet been done or even at-
tempted, save only by Plato, who does indeed employ this
form of induction to a certain extent for the purpose of discuss-
ing definitions and ideas. But in order to furnish this induction
or demonstration well and duly for its work, very many things
are to be provided which no mortal has yet thought of; in-
somuch that greater labor will have to be spent in it than has
hitherto been spent on the syllogism. And this induction must
be used not only to discover axioms, but also in the formation
of notions. And it is in this induction that our chief hope lies.

106. But in establishing axioms by this kind of induction, we
must also examine and try whether the axiom so established be
framed to the measure of those particulars only from which it
is derived, or whether it be larger and wider. And if it be larger
and wider, we must observe whether by indicating to us new
particulars it confirm that wideness and largeness as by a col-
lateral security, that we may not either stick fast in things al-
ready known, or loosely grasp at shadows and abstract forms,
not at things solid and realized in matter. And when this proc-
ess shall have come into use, then at last shall we see the dawn
of a solid hope.



