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PREFACE.

THE history of these translations has been already told
;

but as it is somewhat complicated, and appears in some

points not to be clearly understood, it may be convenient

that I should repeat it here.

The works to be translated were selected by Mr. Ellis,

and were meant to include everything which is requisite to

give an English reader a complete view of Bacon's phi-

losophy. The selection does, in fact, include all the Latin

works belonging to the first and second parts, and as many
of those belonging to the third as are not to be found in a

more perfect form in the others. And though the Editors'

prefaces and notes are not reprinted along with them, yet

the several pieces being set out in the same order, and

bearing the Latin titles on the top of each leaf, it will be

easy to find them by reference to the corresponding titles in

the three former volumes. So that those who cannot read

the Great Instauration in the original may nevertheless

have the full benefit of all the explanatory and illustrative

matter contained in this edition.

Of the style of translation which has been attempted,

I have spoken in my preface to the fourth volume. And

though the authorship is of a more mixed character than I

could have wished, I hope it will not be found that the
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number of the workmen has materially impaired the sub-

stantial value of the work.

The translation of the Novum Organum was finished

many years ago. The manuscript, having been carefully

examined and much corrected, first by myself, and afterwards

by Mr. Ellis, remained in my hands pending the com-

pletion of the first three volumes ;
and was ultimately, for

reasons with which it is not necessary to trouble the reader,

committed entirely to my charge. In carrying it through

the press, I felt myself at liberty to make whatever altera-

tions I pleased ;
and therefore, if any errors remain, I

must consider myself answerable for them.

The task of translating the remainder was entrusted to

Mr. Francis Headlam, of University College, Oxford ;
and

I hoped that my part in it would be no more than that of a

critic : I was to revise his manuscript, find faults, and

suggest improvements, leaving him to deal with my sug-

gestions upon his own responsibility, according to his own

judgment. In this manner the first 320 pages of this volume

were executed. But the progress of the sheets through the

press (which was still engaged with the third volume) was

slow; and before it could proceed further, Mr. Headlam

was called upon to fulfil an engagement, which detained

him on the continent for the rest of the year ; upon which

he agreed to leave his manuscript with me, to be dealt with

as I thought fit. I used my judgment without any re-

straint ; and as I had certainly full opportunity to remove

all defects, it is my fault if I have either introduced any
that were not there, or left any that were.

It will be understood, therefore, that the translation of the

seventh, eighth, and ninth books of the De Augmentis

Scientiarum, of the Historia Ventorum, and the Historia

Vitce et Mortis extending from the beginning to the

three hundred and twentieth page of this volume is all
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for which the final responsibility rests with Mr. Headlam.

With the translation of the Novum Organum he had no-

thing to do
;

and the alterations which I made in his manu-

script of the rest were not seen by him until they were

printed.

With regard to the method observed in the translation,

I have only to add, on his behalf, that he agrees with what

I have said on that subject in my preface to the fourth

volume that in translating the De Augmentis, his object

has been to adopt, as far as he could, the style employed in

the Advancement of Learning, retaining also the original

English, wherever no further meaning seemed to be ex-

pressed in the Latin
;

and that where the form of ex-

pression in the translation appears to vary from the Latin

more widely than would otherwise be requisite or justifiable,

it will generally be found that it is the form used by Bacon

himself in the corresponding passage of the English work.

J.S.

v.
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TRANSLATION

OP THE

DB AUGMENTIS SCIBNTIAEUM,

BOOK VII.

CHAPTER I.

The Division of Moral Knowledge into the Exemplar or Plat-

form of Good, and the Georgics or Culture of the Mind. The
Division of the Platform of Good, into Simple and Comparative
Good. The Division of Simple Good into Individual Goodt

and Good of Communion.

WE ^come now, most excellent king, to moral knowledge,
which respects and considers the will of man. The will is

governed by right reason, seduced by apparent good, having
for its spurs the passions, for its ministers the organs and vo-

luntary motions ; wherefore Solomon says,
" Above all things

keep thy heart with all diligence, for out of it are the issues of

life." In the handling of this science, the writers seem to me
to have done as if a man who, professing to teach the art of

writing, had exhibited only fair copies of letters, single and

joined, without giving any direction for the carriage of the pen
and framing of the characters. So have these writers set forth

good and fair copies, and accurate draughts and portraitures of

good, virtue, duty, and felicity, as the true objects for the will

and desires of man to aim at. But though the marks them-

selves be excellent and well placed, how a man may best take

his aim at them ; that is, by what method and course of educa-

tion the mind may be trained and put in order for the attainment

1 Prov. iv. 23.

B 2



4 TRANSLATION OF THE " DE AUGMENTIS."

of them, they pass over altogether, or slightly and unprofitably.

We may discourse as much as we please that the moral virtues

are in the mind of man by habit, and not by nature, and we

may make a formal distinction that generous spirits are won by
doctrines and persuasions, and the vulgar sort by reward and

punishment ; or we may give it in precept that the mind like

a crooked stick must be straightened by bending it the con-

trary way
!

, and the like scattered glances and touches ; but they

would be very far from supplying the place of that which we

require.

The reason of this neglect I suppose to be that hidden rock

whereupon both this and so many other barks of knowledge
have struck and foundered ; which is, that men have despised to

be conversant in ordinary and common matters which are

neither subtle enough for disputation, nor illustrious enough
for ornament, It is hard to compute the extent of the evil

thus introduced ; namely, how from innate pride and vain glory

men have chosen those subjects of discourse, and those methods

of handling them, which rather display their own genrus than

benefit the reader. Seneca says well,
"
Eloquence is injurious

to those whom it inspires with a fondness for itself, and

not for the subject
2

;

"
for writings should be such as should

make men in love with the lesson, and not with the teacher.

They therefore are on the right path, who can say the same of

their counsels as Demosthenes did of his, and conclude with

this sentence,
" If you do what I advise you will not only praise

the orator at the time, but in no long time yourselves also, by
reason of the better condition of your affairs." 3 For myself,
most excellent king, I may truly say that both in this present

work, and in those I intend to publish hereafter, I often ad-

visedly and deliberately throw aside the dignity of my name
and wit (if such thing be) in my endeavour to advance human
interests ; and being one that should properly perhaps be an

architect in philosophy and the sciences, I turn common labourer,

hodman, anything that is wanted; taking upon myself the

burden and execution of many things which must needs be

done, and which others through an inborn pride shrink from

and decline. But to return to the subject : moral philosophers
have chosen for themselves a certain glittering and lustrous

1 Arist. Nic. Eth. li. 9. 2
Seneca, Epist. 52. s Demostb. Olynth. ii.
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mass of matter, wherein they may principally glorify themselves

for the point of their wit, or the power of their eloquence ; but

those which are of most use for practice, seeing that they can-

not be so clothed with rhetorical ornaments, they have for the

most part passed over.

Neither needed men of so excellent parts to have despaired
of a fortune, which the poet Virgil promised to himself, and

indeed obtained ; who got as much glory of eloquence, wit, and

learning in the expressing of the observations of husbandry, as

of the heroical acts of .^Eneas
;

Nec sum animi dubius, verbis ea vincere magnum
Quam sit, et angustis his addere rebus honorem.1

And surely, if the purpose be in good earnest, not to write at

leisure that which men may read at leisure, but really to in-

struct and suborn action and active live, these Georgics of the

Mind are no less worthy to be had in honour than the heroical

descriptions of virtue, goodness, and felicity, whereon so much
labour has been spent.

Wherefore I will divide moral knowledge into two principal

parts ; the one " the Exemplar or Platform of Good," the other
" the Regiment or Culture of the Mind" which I also call the

Georgics of the Mind; the one describing the nature of good,
the other prescribing rules how to accommodate the will of man
thereunto.

The doctrine touching the platform or nature of good, con-

siders good either Simple or Comparative : either the kinds of

good, or the degrees of good ; in the latter whereof those in-

finite disputations and speculations touching the supreme degree

thereof, which they termed "Felicity," "Beatitude," or the
"
Highest Good "

(which were as the heathen Divinity), are by
the Christian faith removed and discharged. And as Aristotle

says,
" That young men may be happy, but only by hope,"

2 so

we, instructed by the Christian faith, must all acknowledge
our minority, and content ourselves with that felicity which

rests in hope.

Freed therefore happily, and delivered from this doctrine of

the heathen heaven, whereby they certainly imagined a higher

1
Virg. Georg. iii. 289. :

How hard the task, alas, full well I know,
With charms of words to grace a theme so low.

2 Arist. Nic. Eth. i. 10.

B 3



6 TRANSLATION OF THE " DE AUGMENTIS."

elevation of man's nature than it is really capable of (for we

see in what height of style Seneca writes,
" It is true greatness

to have the frailty of a man and the security of a god
l

"), we may
with more sobriety and truth receive the rest of what they have

delivered concerning the doctrine of the Exemplar; wherein,

for the nature of good Positive or Simple, they have painted

it excellently and to the life, as in a picture, diligently repre-

senting the forms of virtues and duties, their situations and

their postures, kinds, relations, parts, subjects, provinces, ac-

tions, administrations, and the like; nay further, they have

commended and insinuated them into man's nature and spirit

with great quickness of argument and beauty of persuasions ;

yea, and fortified and entrenched them, as much as discourse

can do, against corrupt and popular opinions. Again, for the

nature of Comparative Good, they have also excellently well

handled it, in their triplicity of good ; in the comparison between

a contemplative and active life ; in the distinction between

virtue with reluctation, and virtue settled and secured; in their

encounters between honesty and profit ; in their balancing of

virtue with virtue, as to which outweighs the other, and the

like ; so that I find that this part is excellently laboured, and that

the ancients have done their work admirably therein, yet so as

the pious and earnest diligence of divines, which has been em-

ployed in weighing and determining duties, moral virtues, cases

of conscience, the bounds of sin, and the like, has left the phi-

losophers far behind.

Notwithstanding (to return to the philosophers), if before

they had come to the popular and received notions of virtue

and vice, pleasure and pain, and the rest, they had stayed a

little longer upon the inquiry concerning the roots of good and

evil, and the strings of those roots ; they had given in my
opinion a great light to those questions which followed ; and

especially if they had consulted with the nature of things, as

well as moral axioms, they had made their doctrines less prolix,
and more profound ; which being by them in part omitted, and
in part handled with much confusion, I will briefly resume ;

and endeavour to open and cleanse the fountains of morality,
before I come to the knowledge of the culture of the mind,
which I set down as deficient. For this will in my opinion
reinforce the doctrine of the exemplar with new strength.

1

Seneca, Epist. 53.
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There is formed and imprinted in everything an appetite toward

two natures of good ; the one as everything is a total or substan-

tive in itself, the other as it is a part or member ofa greater body ;

whereof the latter is in degree the greater and the worthier,

because it tends to the conservation of a more general form. The
former of these may be termed " Individual or Self-good," the

latter the " Good of Communion." Iron in particular sympathy
moves to the loadstone, but yet, if it exceed a certain quantity
it forsakes its affection to the loadstone, and like a good patriot

moves to the earth, which is the region and country of its con-

naturals; so again, compact and massy bodies move to the

earth, the great collection of dense bodies ; and yet rather than

suffer a divulsion in nature and create a vacuum, they will

move upwards from the centre of the earth, forsaking their

duty to the earth in regard to their duty to the world. Thus

it is ever the case, that the conservation of the more general
form controls and keeps in order the lesser appetites and in-

clinations. This prerogative of the communion of good is

much more engraven upon man, if he be not degenerate;

according to that memorable speech of Pompey, when being in

commission of purveyance for a famine at Rome, and being
dissuaded with great vehemency and instance by his friends

about him that he should not hazard himself to sea in an extre-

mity of weather, he said only to them,
" It is needful that I

go, not that I live l

;

"
so that the love of life, which is the pre-

dominant feeling in the individual, did not with him outweigh
affection and fidelity to the commonwealth. But why do I

dwell on this point ? for never in any age has there been any

philosophy, sect, religion, law, or other discipline, which did so

highly exalt the good which is communicative, and depress the

good which is private and particular, as the Holy Christian

Faith ; well declaring that it was the same God, who gave the

Christian law to men, that gave also those laws of Nature to

inanimate creatures ; whence we read that some of the elected

saints of God have wished, rather than that their brethren

should not obtain salvation, that they themselves should be

anathematized and erased out of the book of life, in an ecstasy

of charity and infinite feeling of communion. 2

This being set down and strongly planted, judges and de-

1
Plut. in Pomp. c. 50. 2

St. Paul, Romans, ix. 3. ; and Exod. xxxii. 32.

B 4
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termines some of the most important controversies in moral

philosophy. For first it decides the question touching the pre-

ferment of the contemplative or active life, and decides it against

Aristotle. For all the reasons which he brings for the contem-

plative respect private good, and the pleasure or dignity of a

man's self; in which respects no question the contemplative life

has the pre-eminence, being not much unlike that comparison

which Pythagoras made for the gracing and magnifying of phi-

losophy and contemplation ; who, being asked by Hiero what

he was, answered,
" that if Hiero were ever at the Olympian

games, he knew the manner, that some came to try their

fortune for the prizes ; and some came as merchants to utter

their commodities; and some came to make good cheer, and

meet their friends ; and some came to look on ;
and that he was

one of them that came to look on." ! But men must know that

in this theatre of man's life it is reserved only for God and

Angels to be lookers on ; neither could the like question ever

have been raised in the Church (notwithstanding it has been in

the mouths of many,
"
Right dear in the sight of the Lord is

the death of his Saints,"
2
by which text they used to exalt that

civil death of theirs, and the orders and rules of the life monas-

tic) ; were it not true withal that the monastical life is not simply

contemplative, but engaged also in the performance of certain

ecclesiastical duties, such as continual prayer, and votive sacrifices

offered to God, and the leisurely writing of theological books for

advancing the knowledge of the divine law ; as Moses did, when
he abode so long in the Mount. And so we see, that Enoch,
the seventh from Adam, who seems to have been the first con-

templative (for he is said to have walked with God 3
), yet also

endowed the Church with a book of prophecy, which St. Jude
cites.

4 But for mere contemplation which should be finished

in itself without casting beams of heat and light upon society,

assuredly divinity knows it not. It decides also the question
so earnestly argued between the schools of Zeno and Socrates

on the one hand, who placed felicity in virtue simple or attended,
which is ever chiefly concerned with the duties of life ; and on

the other hand, the numerous other sects, as the Cyrenaics and

Epicureans, who placed it in pleasure, and made virtue (as it

is used in some comedies, wherein the mistress and the maid

1 lamblichus in Vita, and Cic. Tusc. Quaest. v. 3.
2 Psalm cxvi. 15.

8 Gen. v. 24. Jude, Epist. 14.
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change habits) to be but as a servant, without which pleasure

cannot be properly served and attended ; and the reformed

school of the Epicureans, which pronounced felicity to be

nothing else than the tranquillity and serenity of a mind free

from perturbation (as if they would have deposed Jupiter

again, and restored Saturn with the Golden Age, when there

was neither summer nor winter, spring nor autumn, but all

after one air and season) ; and lastly, that exploded school of

Pyrrho and Herillus, who placed felicity in the removal from

the mind of all doubts and scruples, admitting no fixed and

consistent nature of good and evil, but esteeming actions

good or evil, according as they proceed from the mind acting

clearly and regularly, or with reluctance and aversion ; which

opinion was revived in the heresy of the Anabaptists, who
measured all things according to the notions or instincts

of the spirit, and the constancy or wavering of belief. Now
all the points above enumerated manifestly regard private

repose and contentment, and not the good of society.

It censures also the philosophy of Epictetus, who presupposes
that felicity must be placed in those things which are in our

power, lest we be subject to fortune and disturbance ; as if it

were not a thing much more happy to fail in good and virtuous

ends for the public, than to obtain all that we can wish to our-

selves in our private fortune ; as Gonsalvo, addressing his

soldiers and pointing to Naples, nobly protested,
" He had

rather die one foot forwards, than secure a long life by one foot

of retreat." J Whereunto agrees the wisdom of that heavenly

leader, who has affirmed " that a good conscience is a continual

feast,"
2

showing plainly that the conscience of good intentions

howsoever failing in success imparts a joy truer, surer, and more

agreeable to nature, than all the provision which a man can

make either for the satisfying of his desires or for the repose
of his mind.

It censures likewise that abuse of philosophy which grew

general about the times of Epictetus in converting it into an

occupation or profession, as if the business of philosophy had

been not to resist and extinguish perturbations, but to fly and

avoid the causes and occasions of them, and to shape a parti-

cular kind and course of life to that end ; introducing such a

1 Guicciard. vi. 2.
2 Prov. xv. 15.
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health of mind, as was that health of body cultivated by

Herodicus, of whom Aristotle tells us, that he did nothing all

his life long but attend his health, and accordingly abstained

from an infinite variety of things, depriving himself as it were

of the use of his body in the meantime. 1

Whereas, if men refer

themselves to duties of society, as that state of body is most to

be desired which is best able to endure and overcome all changes
and extremities; so likewise that mind is to be esteemed truly

and properly healthy which can go through the greatest tempta-
tions and perturbations : so thaiTDiogenes's opinion seems ex-

cellent, who commended that strength of mind which enabled

a man not to abstain but to sustain, and which could refrain its

impetuosity even in the steepest precipices, and give it the

property of a well broken horse, that of stopping and turning
most quickly and suddenly.

Lastly, it censures also the tenderness and want of compliance
in some of the most ancient and reverend philosophers, who
retired too easily from civil business that they might avoid in-

dignities and perturbations, and live (as they thought) more

pure and saint-like ; whereas the resolution of men truly moral

ought to be such as the same Gonsalvo required in a soldier,
" whose honour," he said,

" should be of a stouter web, and not

so fine as that everything should catch in it, and rend it"

CHAP. II.

The Division of Individual, or Self-good, into Active and Passive
Good. The Division of Passive Good into Conservative and
Perfective Good. The Division of the Good of Communion,
into General and Respective Duties.

To resume then, and pursue first private and self good, we will

divide it into Good Active and Good Passive ; for this differ-

ence of good, not unlike to that which, amongst the Romans,
was expressed in the familiar or household terms of " Promus "

and "
Condus," is formed also in all things, and is best disclosed

in the two several appetites in creatures; the one, to preserve
or continue themselves : and the other, to multiply and propa-

1 Rhet. i. 5. 10.
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gate themselves ; whereof the latter, which is active and as it

were the promus, seems to be the stronger and more worthy ;

and the former, which is passive and as it were the condus,

seems to be inferior. For in the universe, the heavenly nature

is mostly the agent, the earthly nature the patient; in the

pleasures of living creatures, that of generation is greater than

that of food ; in divine doctrine,
" It is more blessed to give

than to receive,"
l and in common life, there is no man's spirit

so soft and effeminate but esteems the effecting of somewhat

that he has fixed in his desire more than any pleasure or sen-

suality. And this pre-eminence of the active good is infinitely

raised by the consideration that the condition of man is mortal,

and exposed to the blows of fortune ; for if .we might have a

certainty and perpetuity in our pleasures, the certainty and

continuance of them would advance their price. But when we
see it is but thus with us,

" We count it much to postpone
death for awhile ;

" 2 " Boast not thyself of the morrow ; Thou
knowest not what a day may bring forth ;

" 3 it is no wonder

that we earnestly pursue such things as are secured and ex-

empted from the injuries of time, which are only our deeds

and our works ; as it is said,
" Their works follow them." 4

There is also another important pre-eminence of the active

good, produced and upheld by that affection which is inseparable
from human nature ; the love of novelty and variety ; which

in the pleasures of the sense (which is the principal part of

passive good) is very confined, and can have no great latitude. 5

"
Only think how often you do the same thing over and over.

Food, Sleep, Play, come round in a perpetual circle; a

man might wish to die, not only from fortitude or misery or

wisdom, but merely from disgust and weariness of life." But
in enterprises, pursuits and purposes of life there is much

variety ; whereof men are sensible with pleasure in their in-

ceptions, progressions, rests, recoils, reintegrations, approaches,
and attainings to their ends ; so as it was well said,

" Life

without a purpose is unsettled and languid."
6 And this befalls

as well the wise as the foolish ; as Solomon says,
" A heady

man seeks to satisfy his desire, and intermeddles with every-

thing."
7 And we see that the greatest kings who might have

1
Luke, xiv. 12-14.; Acts, xx. 35.

2
Seneca, Nat. Quaest. ii. 59.

s Prov. xxvii. 1.
4 Rev. xiv. 13.

*
Seneca, Ep. 77. *

Seneca, Ep. 95. '
Cf. Prov. xviii. 1.
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at command everything which can gratify the sense, have yet

sometimes affected mean and frivolous pursuits (as was the

passion of Nero for the harp, of Commodus for gladiatorial

combats, of Antoninus for chariot-driving, and the like) ; which

nevertheless they esteemed more of than of the whole abundance

of sensual pleasures ; so much pleasanter is it to be doing than

to be enjoying.

But here it must be more carefully observed, that this active

individual good has no identity with the good of society, though

in some case it has an incidence into it : for although it many
times produces and brings forth acts of beneficence (which is a

virtue of communion), yet there is this difference, that these

acts are mostly done not with a view to the benefit and happiness

of others, but to a man's own power and greatness ; as plainly

appears when this kind of active good strikes on a subject con-

trary to the good of society. For that gigantean state of mind,

which possesses the troublers of the world (such as was Lucius

Sylla, and infinite others in smaller model, who are bent on

having all men happy or unhappy as they are their friends or

enemies, and would shape the world according to their own

humours, which is the true Theomachy), this I say aspires to

the active good of the individual (apparent good at least),

though it recedes farthest of all from the good of society.

But Passive good is subdivided into Conservative and Per-

fective. For there is impressed on all things a triple desire or

appetite, in respect of self or individual good ; one of preserving,

another of perfecting, and a third of multiplying and spreading
themselves : whereof the last is that which we have just handled

by the name of " Active good," so that there remain only

the two other goods which we have mentioned ; whereof that of

perfecting is the highest ; for to preserve a thing in its existing

state is the less, to raise the same to a higher nature is the

greater. For in all things there are some nobler natures to

the dignity and excellence whereof inferior natures aspire as

to their sources and origins. So it was not unfitly said of

men " that they have a fiery vigour and a heavenly origin,"
1 for

the assumption or approach of man to the Divine or Angelical
nature is the perfection of his form ; the false and preposterous

1

Virg. 2Eo. vi. 7. 30. :

Igneus est ollis vigor et ccelestis origo.
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imitation of which perfective good is the very plague and stormy
whirlwind of human life, which carries off and destroys every-

thing ; while men upon the instinct of an advancement formal

and essential are carried by a blind ambition to seek an ad-

vancement merely local. For as those who are sick, and find

no remedy, tumble up and down and change place, as if by a

remove local they could obtain a remove internal, and get away
from themselves and from the disease that is within them ; so

is it in ambition, when men possessed by a false idea of exalting

their nature obtain nothing else but an eminence and exaltation

of place.

The good ofconservation consists in the reception and fruition

ofthat which is agreeable to our natures ; which, though it seems

to be the most pure and natural of pleasures, is yet the softest

and the lowest. And this also receives a difference, which has

in part been weakly judged, in part not examined ;
for the good

of fruition, or (as it is commonly termed) pleasure, is placed

either in the sincerity of the fruition, or in the vigour of it ; the

one of which is the result of equality ; the other of variety and

vicissitude; the one having less mixture of evil, the other

a stronger and more lively impression of good. Which of these

is the greater good, is a question controverted, but whether

man's nature may not be capable of both is a question not

inquired. The former question being debated in a dispute

between Socrates and a sophist, Socrates placing felicity in an

equal and constant peace of mind, and the sophist in much

desiring and much enjoying, they fell from arguments to ill

words ; the sophist saying that " Socrates's felicity was the feli-

city of a block or stone,"
l and Socrates saying,

" that the sophist's

felicity was the felicity of one that had the itch, who did

nothing but itch and scratch." And both these opinions do not

want their supports ; for the opinion of Socrates is much upheld

by the general consent even of the Epicureans, who did not

deny that virtue bears a great part in felicity ; and if so, certain

it is, that virtue has more use in clearing perturbations, than in

compassing desires. But the sophist's opinion is somewhat

favoured by the assertion we last spoke of,
" that good of

advancement is greater than good of simple preservation,"

because every obtaining a desire has a show of advancing

1

Plato, Gorgias, p. 494.
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nature towards perfection ; which though it be not really the

case, yet motion even in a circle has a show of progression.

But the second question (as to whether a man's nature may
not be capable of tranquillity of mind and vigour of fruition

both), decided in the true way, makes the former superfluous,

For do we not often see some minds so constituted, as to take

the greatest delight in enjoying pleasures when present, and yet
nevertheless little annoyed at the loss and leaving of them ? so

that the philosophical progression;
"
Enjoy not, that you may

not desire ; desire not, that you may not fear ;

"
is the precaution

of cowardice and pusillanimity. And indeed most of the doc-

trines of the philosophers seem to me to be more fearful and

cautionary than the nature ofthings requires: thus they increase

the fear of death in offering to cure it ; for when they would

have a man's whole life to be but a discipline or preparation to

die, they must needs make men think that it is a terrible enemy,

against whom there is no end of preparing. Better says the

poet (for a heathen) :

Fortem posce aninram mortis terrore carentem

Qui finem vitae extremmn inter nranen ponat
Nature.1

So have philosophers sought in all things to make men's

minds too uniform and harmonica!, not breaking them to con-

trary motions and extremes ; the reason whereof I suppose to

be, because they themselves were men dedicated to a private

life, free from business and from the necessity of applying
themselves to other duties. But men should rather imitate the

wisdom of jewellers, who, if there be a grain or a cloud or an

ice in a jewel, which may be ground forth without taking too

much of the stone, they remove it: otherwise they will not

meddle with it. And in like manner men ought so to procure

serenity, as they destroy not magnanimity. And so much for

Individual good.

Having, therefore, discussed self-good (which we also term

"Private? "Particular? and "IndvaiduaF good), let us resume

the good of communion, which respects and beholds society,

which we mayterm Duty: because the term ofduty ismore proper

1 JOT. x. 357.:

Give me a soul which can grim death defy,
And coont it Satane

1
* privilege to die.
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to a mind well framed and disposed towards others, as the term

of virtue is applied to a mind well formed and composed in itself.

This part may seem at first glance to pertain to science civil

and politic, but not if it be well observed; for it concerns the

regimen and government of every man over himself, and not

over others. And as in architecture it is one thing to direct

the framing the posts, beams, and other parts of the building,

and another thing to join and fasten them; and as in mechanics

it is one thing to direct how to frame an instrument or engine,

and another to set it on work and employ it ; so the doctrine

of the conjugation of men in the state or society, differs from

that which teaches them to conform and be well-disposed to the

advantages thereof.

This part of duty is likewise subdivided into two parts ;

whereof the one treats of " the common duty of every man "
as a

member of a state ; the other treats of " the respective or special

duties of every man, in his profession, vocation, rank and cha-

racter." The first of these is extant, and well laboured, as has

been said ; the second likewise I may report as handled dis-

persedly, though not digested into an entire body of science ;

not that I object to this manner of dispersed writing, which

on the contrary in this kind of argument I acknowledge to be

best. For who is there with such clearness or confidence that

he can take upon him to write skilfully and accurately of the

proper and relative duty of every several vocation and place ?

But treatises on matters of this kind which do not savour of

experience, but are only drawn from a general scholastic know-

ledge of the subject, are for the most part empty and unpro-
fitable. For although sometimes a looker on may see more than

a player, and there be a proverb more arrogant than sound,

concerning the censure of the people on the actions of their

superiors,
" That the vale best discovers the hill ;

"
yet it were

much to be wished that only men of most practice and ex-

perience should meddle with such arguments ; for the writing
of speculative men on active matter for the most part seems to

men of experience, as Phormio's arguments of the wars seemed

to Hannibal, to be but dreams and dotage.
1

Only there is one

vice which accompanies those who write on their own arts and

professions, that they cannot refrain from adorning and magni-

fying in excess those little Sparta's of theirs.

1 Cic. de Orat. lib. ii. 18.
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In which kind it were inexcusable not to mention (honoris

causa) your Majesty's excellent book touching the duties of a

king, a work richly compounded of many known and secret

treasures of divinity, morality, and policy, with great aspersion

of all other arts, and being in my opinion one of the most

sound and healthful writings that I have read; not distempered
in the heat of invention, nor chilled in the coldness of negli-

gence ; not subject to fits of dizziness, and so falling into

confusion and disorder ; not distracted by digressions, so as to

embrace in a discursive narrative things impertinent to the

purpose ; not savouring of perfumes and paintings, as those do,

who attend more to the pleasure of the reader than the nature

of the argument ; above all, being a book as good in spirit as

in body, since it is both agreeable to truth, and apt for action.

And it is moreover quite free from that vice which I have

noted above (which, if it were tolerated in any, certainly it

would be so in a king, writing of the authority of a king),

seeing it does not exalt invidiously or above measure the height
and summit of kingly power; for your Majesty has represented,

not a king of Assyria, or Persia, in the glitter of outward pride

and glory ; but truly a Moses or a David, that is, shepherds of

their people. Neither can I ever forget the observation so truly

worthy of a king, which your Majesty delivered, in the same

sacred spirit of government, in deciding a great cause of judi-

cature ; which was,
" That kings ruled by the laws of their

kingdoms, as God did by the laws of Nature, and ought as

rarely to put in use their supreme prerogative, as God does his

power of working miracles.'* And yet, notwithstanding, in your
other book of a free monarchy it well appears that you no less

perceive and understand the plenitude of the power of a king,

and the ultimities (as the schoolmen say) of regal rights, than

the circle and bounds of his office and duty. Thus have I pre-

sumed to allege this excellent writing ofyour Majesty, as a prime
or eminent example of treatises concerning special and respective

duties ; wherein I should have said as much if it had been writ-

ten by any king a thousand years since. Nor am I moved with

thatrule of manners which is usually laid down, "that one should

not praise in presence ;

"
provided that the praise be not beyond

the truth, and bestowed unseasonably, or without occasion.

Surely Cicero, in that brilliant oration for Marcellus, was but

exhibiting an excellent picture of Caesar's praises, though he
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was speaking before his face. And the like did Pliny the

younger to Trajan.
But to return to our purpose. There belongs further to the

handling of this part, touching the respective duties of voca-

tions and professions, a relative or opposite doctrine touching
the frauds, cautions, impostures, and vices of every profes-

sion ; for corruptions and vices are opposed to duties and vir-

tues. And it is true that these are not altogether passed over,

but there are many treatises and writings in which they are

touched upon at least in passing ; but how ? rather in a satire, and

cynically after the manner of Lucian, than seriously and wisely.

For men have rather sought by wit to traduce much that

is good or useful in professions, and expose it to ridicule, than

to discover and sever that which is vicious and corrupt. But
Solomon says well,

"A scorner seeks wisdom, and finds it not,

but knowledge offers itself unto him that is desirous thereof;"
1

for he who comes to seek after knowledge with a mind to

scorn and censure will be sure to find matter enough for his

humour, but very little for his instruction. But the serious

handling of this argument with integrity and sincerity ought,
as it appears to me, to be reckoned among the best fortifications

for honesty and virtue. For as the fable goes of the basilisk,

that if he see you first, you die for it, but if you see him first,

he dies ; so is it with deceits, impostures, and evil arts, which,
if they be first espied, they lose their life, but if they prevent,

they endanger ; so that we are much beholden to Machiavelli

and other writers of that class, who openly and unfeignedly
declare or describe what men do, and not what they ought to

do. For it is not possible to join the wisdom of the serpent with

the innocence of the dove, except men be perfectly acquainted

with the nature of evil itself; for without this, virtue is open
and unfenced ; nay, a virtuous and honest man can do no good

upon those that are wicked, to correct and reclaim them, with-

out first exploring all the depths and recesses of their malice.

For men of corrupted minds presuppose that honesty grows
out of an ignorance or simplicity of manners, and believing of

preachers, schoolmasters, books, moral precepts, common dis-

courses, and opinions ; so as, except they plainly perceive that

you know as much of their corrupt opinions and depraved prin-

1 Prov. xiv. 6.

VOL. V. C
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ciples as they do themselves, they despise all honesty of man-

ners and counsel ; according to the excellent proverb of Solo-

mon,
" The fool receives not the word of the wise, unless thou

speakest the very things that are in his heart." ! But this part,

touching respective cautions and vices, we set down as de-

ficient, and will call it by the name of " Serious Satire" or the

Treatise of the Inner Nature of Things.
Unto this part, touching respective duty, do* also appertain

the mutual duties between husband and wife, parent and child,

master and servant; so likewise the laws of friendship and

gratitude, the civil bonds of companies, colleges, neighbour-

hood, and the like; but it must ever be kept in mind, that they
are here handled, not as they are parts of civil society (for that

is referred to policy), but as to the framing and predisposing of

the minds of particular persons towards the preservation of those

bonds of society.

The knowledge concerning good respecting Society (as well

as that which respects Individual good) handles it not simply

alone, but comparatively ; whereunto belongs the weighing of

duties between person and person, case and case, particular and

public, present and future ; as we see in the stern and severe

proceeding of Lucius Brutus against his own sons, how it was

generally extolled to the sky ; and yet what did another say of it?

" It was an unhappy deed, whatever posterity might say of it."
2

And we see the same in that supper to which Marcus Brutus,

Caius Cassius, and others were invited. "When to make trial

of their opinions touching the intended murder of Caesar, the

question was cunningly raised,
" whether the killing of a

tyrant were lawful," they were divided in opinion ; some

holding that it was clearly lawful, for servitude was the

extreme of evils ; others, not so, for tyranny was better than a

civil war ; while a third set affirmed, according to the doctrine

of Epicurus, that it was unfit for wise men to endanger them-

selves in the cause of fools. 3 But there are a number of like

cases of comparative duties; amongst which, that is most

frequent where the question is, whether injustice may be

committed in order to save one's country, or for some great
future advantage of that kind; touching which, Jason of

Thessaly used to say,
" Some things must be done unjustly,

1 Prov. xviii. 2.
2
Virg. 2n. vi. 823 : Infelix, utcumque ferent ea facta minores.

1 Plutarch in Brut.
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that many may be done justly."
1 But the reply is good;

" Present justice is in your power, for that which is to come

you have no security." Men must pursue things which are

good and just at present, leaving the future to the Divine Pro-

vidence. And so much for the knowledge touching the exem-

plar and description of good.

CHAP. III.

The Division of the Doctrine concerning the Culture of the

Mind, into the Doctrine concerning the Characters of the

Mind, the Affections, and the Remedies or Cures. An Appen-
dix of this same Doctrine, touching the Congruity between the

Good of the Mind and the Good of the Body.

Now therefore that I have spoken of the fruit of life (under-

standing it in a philosophical sense), it remains to speak of the

husbandry which belongs thereto ; without which the former part

seems to be no better than a fair image or statue, which is beauti-

ful to contemplate, but is without life and motion ; whereunto

Aristotle eloquently subscribes in these words,
" It is neces-

sary then to speak of virtue, both what it is, and whence it

proceeds, for it were almost useless to know what virtue is, but

to be ignorant of the ways and means of acquiring it ; there-

fore we must inquire not only to what kind virtue belongs, but

also how it may be obtained ; for we wish both to be ac-

quainted with the thing itjelf, and to gain possession of it
;

wherein we shall not fully succeed, unless we know both the

whence and the how." 2 In such express words and with such

iteration does he inculcate this part, although he does not him-

self pursue it. This likewise it is which Cicero bestows on

Cato the younger as no ordinary praise ; that he had applied

himself to philosophy,
" not for the sake of disputing as most

do, but for the sake of living according to its rules." 3 And

although through the negligence of our times, wherein few

men take any care touching the cultivation and disposition of

the mind, and the framing of their life to any fixed rule, (as

Seneca 4

excellently says,
"
Everyone takes thought about the

1 Plut. Reip. ger. Princip. 817. 2
Magn. Mor. lib. i. 1.

Pro Muraena, c. 30. 4 Sen. Ep. 71.

c 2
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parts of life, no one about the whole : ") this part may seem su-

perfluous, yet I will not on that account pass it by untouched,

but rather conclude with that aphorism of Hippocrates,
" That

they who are sick and feel no pain are sick in their mind;" 1

they need medicine not only to assuage the disease, but to

awake the sense. And if it be objected that the cure of men's

minds belongs to sacred divinity, it is most true; but yet

moral philosophy may be admitted into the train of theology,

as a wise servant and faithful handmaid to be ready at her

beck to minister to her service and requirements. For as the

Psalm says,
" That the eyes of the handmaid look perpetually

to the hands of her mistress,"
2 and yet no doubt many things

are left to the care and discretion of the handmaid ; so ought
moral philosophy to give a constant attention to the doctrines

of divinity, and be obedient to them, and yet so as it may
yield of itself within its own limits many sound and profitable

directions.

This part therefore, when I recall the excellency thereof, I

cannot but find exceeding strange that it is not yet reduced

to written inquiry. Wherefore seeing I set it down among
the deficients, I will according to my custom sketch out some

of the heads and points thereof.

First therefore in this, as in all things which are practical,

we ought to cast up our account what is in our power and what
not ; for the one may be dealt with by way of alteration, but

the other by way of application only. The husbandman cannot

command either the nature of the soil or the seasons of the

weather ; no more can the physician either the natural temper
and constitution of the patient, or the variety of accidents. Now
in the culture of the mind and the cure for its diseases three

things are to be considered ; the different characters of dispo-

sitions, the affections, and the remedies ; just as in the treatment

of the body three things are observed ; the complexion or con-

stitution of the sick man, the disease, and the cure ; but of these

three, only the last is in our power, the two former are not.

Yet the inquiry into things beyond our power ought to be as

careful as into those within it ; for the exact and distinct know-

ledge thereof is the groundwork of the doctrine of remedies,
that they may be more conveniently and successfully applied ;

1 A ph. it 6. * Psalm cxxiii. 2.
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and we cannot fit a garment, except we first take measure

of the body.
So then the first article of this knowledge is concerned with

the different characters of natures and dispositions. And we are

not here speaking of the common inclinations either to virtues

and vices, or to disorders and passions, but of those which are

more profound and radical. And in truth I cannot sometimes but

wonder that this part of knowledge should for the most part be

omitted both in Morality and Policy, considering it might shed

such a ray of light on both sciences. In the traditions of astro-

logy men's natures and dispositions are not unaptly distin-

guished according to the predominances of the planets; for

some are naturally formed for contemplation, others for business,

others for war, others for advancement of fortune, others for

love, others for the arts, others for a varied kind of life ; so among
the poets (heroic, satiric, tragic, comic) are everywhere inter-

spersed representations of characters, though generally exag-

gerated and surpassing the truth. And this argument touching
the different characters of dispositions, is one of those subjects

in which the common discourse of men (as sometimes though

very rarely happens) is wiser than books. But far the best

provision and material for this treatise is to be gained from the

wiser sort of historians, not only from the commemorations

which they commonly add on recording the deaths of illustrious

persons, but much more from the entire body of history as often

as such a person enters upon the stage ; for a character so worked

into the narrative gives a better idea of the man, than any
formal criticism and review can ; such is that of Africanus and

Cato the Elder in Livy, of Tiberius, and Claudius, and Nero in

Tacitus, of Septimius Severus in Herodian, of Louis XL, King
of France, in Philip de Comines, of Ferdinand of Spain, the

Caesar Maximilian, and the Popes Leo and Clement in Fran-

cesco Guicciardini. For these writers, having the images of

those persons whom they have selected to describe constantly
before their eyes, hardly ever make mention of any of their

actions without inserting something concerning their nature.

So some of the relations which I have met with touching the

conclaves of the popes, present good characters of the Car-

dinals ; as the letters of ambassadors do likewise of the coun-

cillors of princes. Wherefore out of these materials (which
are surely rich and abundant) let a full and careful treatise be

c 3
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constructed. Not however that I would have these characters

presented in ethics (as we find them in history or poetry or

even in common discourse), in the shape of complete individual

portraits, but rather the several features and simple lineaments

of which they are composed, and by the various combinations

and arrangements of which all characters whatever are made

up, showing how many, and of what nature these are, and how
connected and subordinate one to another ; that so we may have

a scientific and accurate dissection of minds and characters,

and the secret dispositions of particular men may be revealed ;

and that from the knowledge thereof better rules may be

framed for the treatment of the mind.

And not only should the characters of dispositions which

are impressed by nature be received into this treatise, but

those also which are imposed on the mind by sex, by age,

by region, by health and sickness, by beauty and deformity,
and the like ; and again, those which are caused by fortune, as

sovereignty, nobility, obscure birth, riches, want, magistracy,

privateness, prosperity, adversity, and the like. For we see

that Plautus makes it a wonder to see an old man beneficent,
" His beneficence is that of a young man." l St. Paul ad-

vising that severity of discipline should be used towards the

Cretans (" Reproach them severely "), accuses the disposition of

their country ; citing the poet's censure,
" the Cretans are always

liars, evil beasts, slow bellies."
2 Sallust notes that it is usual

with kings to desire contradictories,
" the desires of kings, as

they are violent, so are they generally changeable and often

contrary to themselves." 3 Tacitus observes that honours and

fortune more often alter men's dispositions to the worse than to

the better; "Vespasian alone was changed for the better." 4

Pindar makes the observation that great and sudden good fortune

for the most part defeats and enervates men's minds. " There be,

that are not able to digest great prosperity."
5 The Psalm shows

it is more easy to keep a measure in the enjoying of fortune,

than in the increase thereof,
" If riches increase, set not your

heart upon them." 6 These observations and the like I deny not

but are touched a little by Aristotle in his Rhetoric, and here

and there in some other men's writings, but they have never

been incorporated into moral philosophy, to which they prin-

1 Mil. Glor. iii. 1. 40. 2
Ep. Tit. I. 12.

3 In Jugurth. c. 1 13.

Tac. Hist. L 50. Cf. Find. Olymp. i. 98.
6 Psalm Ixii. 10.
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cipally appertain ; no less than the knowledge of the diversity

of grounds and moulds does to agriculture, and the knowledge
of the diversity of complexions and constitutions does to me-

dicine. It should be done however now, except we mean to

follow the indiscretion of empirics, who minister the same me-

dicines to all patients of every constitution.

Next in order is the knowledge touching the affections and

perturbations, which are, as I have said, the diseases of the

mind. For as the ancient politicians in popular states were

wont to compare the people to the sea, and the orators to the

winds ; because as the sea would of itself be calm and quiet, if

the winds did not move and trouble it ; so the people would

be peaceable and tractable if the seditious orators did not set

them in working and agitation
l

: so it may be fitly said, that the

mind in its own nature
'

would be temperate and staid ; if the

affections, as winds, did not put it into tumult and perturbation.

And here again I find it strange, that Aristotle should have

written divers volumes of ethics, and never handled the affec-

tions, as a principal portion thereof; yet in his Rhetoric, where

they are considered but collaterally and in a second degree (as

they may be moved and excited by speech), he finds a place for

them, and handles them acutely and well, for the quantity there-

of. For it is not his disputations about pleasure and pain that

can satisfy this inquiry : no more than he who should generally
handle the nature of light can be said to handle the nature of

particular colours ; for pleasure and pain are to the particular

affections, as light is to particular colours. Better pains, I

suppose, had the Stoics taken in this argument, as far as I can

gather by that which remains of them ; but yet I conceive it was

rather in subtlety of definitions than in any full and ample de-

scription. So likewise I find some particular writings of an

elegant nature, touching some of the affections, as of anger,

of tenderness of countenance, and some few others. But to

speak the real truth, the poets and writers of history are the best

doctors of this knowledge, where we may find painted forth

with great life and dissected, how affections are kindled and

excited, and how pacified and restrained, and how again con-

tained from act and further degree ; how they disclose them-

selves, though repressed and concealed ; how they work ;
how

they vary ; how they are enwrapped one within another ;

' Cicero Pro Cluent. c. 49.

c 4
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how they fight and encounter one with another ; and many
other particularities of this kind; amongst which this last

is of special use in moral and civil matters ; how, I say, to set

affection against affection, and to use the aid of one to master

another ; like hunters and fowlers who use to hunt beast with

beast, and catch bird with bird, which otherwise perhaps
without their aid man of himself could not so easily contrive ;

upon which foundation is erected that excellent and general use

in civil government of reward and punishment, whereon com-

monwealths lean ; seeing those predominant affections of fear

and hope suppress and bridle all the rest. For as in the

government of states it is sometimes necessary to bridle one

faction with another, so it is in the internal government of the

mind.

I now come to those points which are within our own com-

mand, and have operation on the mind to affect and influence

the will and appetite, and so have great power in altering

manners ; wherein philosophers ought carefully and actively to

have inquired of the strength and energy of custom, exercise,

habit, education, imitation, emulation, company, friendship,

praise, reproof, exhortation, fame, laws, books, studies, and the

like. For these are the things that rule in morals ; these the

agents by which the mind is affected and disposed ; and the in-

gredients of which are compounded the medicines to preserve

or recover the health of the mind, as far as it can be done by
human remedies ; of which number I will select some one or

two, upon which to insist, as patterns of the rest. I will there-

fore make a few observations on Custom and Habit.

The opinion of Aristotle seems to me to savour of negligence
and narrowness of contemplation, when he asserts that custom

has no power over those actions which are natural ; using for

example,
" that if a stone be thrown up a thousand times, it

will not learn to ascend of itself; and that by often seeing or

hearing we do not learn to see or hear the better." 1 For though
this principle be true in some things, wherein nature is per-

emptory (the reasons whereof we have not now leisure to dis-

cuss), yet it is otherwise in things wherein nature admits,

within certain limits, intension and remission. For he might
see that a tight glove will come on more easily with use ; that

' Nic. Eth. ii. 1.
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a wand by use and continuance will be bent contrary to its

natural growth, and after a while will continue in the same

position; that by use of the voice it becomes stronger and

louder ; that by custom we can better bear heat and cold, and

the like ; which two latter examples have a nearer resemblance

to the subject, than those instances which he alleges-. But
however it be, the more true it is that virtues and vices consist

in habit, he ought so much the more to have taught the rules

for acquiring or removing that habit ; for there may be many
precepts for the wise ordering of the exercises of the mind, as

well as of the body ; whereof I will recite a few.

The first shall be, that we beware we take not at the first

either a greater or a smaller task than the case requires. For

if too great a burden be imposed, in a diffident nature you dis-

courage ; in a confident nature you breed an opinion, whereby
a man promises to himself more than he is able to perform,
which produces sloth ; and in both these natures the trial will

fail to satisfy the expectation, a thing which ever discourages

and confounds the mind. But if the tasks be too weak, progress
will be much retarded.

The second precept shall be, that to practise any faculty by
which a habit may be acquired, two several times should be

observed ; the one, when the mind is best disposed, the other

when it is worst disposed ; that by the one, you may gain
a great step, by the other, you may through strenuous exertion

work out the knots and obstacles of the mind, and so make the

middle times the more easy and pleasant.

The third precept shall be that which Aristotle mentions by
the way.

" To bear ever with all our strength, so it be with-

out vice, towards the contrary extreme of that whereunto we
are by nature inclined ;

" l as when we row against the stream,

or straighten a wand by bending it contrary to its natural

crookedness.

The fourth precept depends on that axiom, which is most

true ; that the mind is brought to anything with more sweetness

and happiness, if that whereunto you pretend be not first in the

intention, but be obtained as it were by the way while you are

attending to something else ; because of the natural hatred of

the mind against necessity and constraint. Many other useful

1 Nic. Eth. ii. 9.
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precepts there are, touching the regulation of custom ; for

custom wisely and skilfully conducted proves indeed, according

to the saying, a second nature ; but governed unskilfully and by
chance it will be but an ape of nature, imitating nothing to the

life, but bringing forth only that which is lame and counterfeit.

So, if we should handle books and studies and what influence

and operation they should have upon manners, are there not

divers precepts and directions of great profit appertaining

thereunto? Did not one of the fathers 1

, in great indignation

call poesy
" the wine of demons," because it engenders tempta-

tions, desires, and vain opinions ? Is not the opinion of Ari-

stotle very wise and worthy to be regarded,
" that young men

are no fit auditors of moral philosophy,"
2 because the boiling

heat of their affections is not yet settled, nor tempered with

time and experience ? And to say the truth, does it not hereof

come that those excellent books and discourses of the ancient

writers (whereby they have persuaded unto virtue most effec-

tually by representing her in state and majesty, and popular

opinions against virtue as clad in parasites' cloaks, fit to be

scorned and derided) are of so little effect towards honesty of

life and amendment of evil manners, because they are not read

and revolved by men in their mature and settled years, but con-

fined almost to boys and beginners. But is it not true also that

much less are young men fit auditors of matters of policy, till

they have been thoroughly seasoned in religion, morality,

and duty, lest their judgments be corrupted and made apt to

think that there are no true and real differences of things ; but

all things are to be measured by utility and fortune ; as the poet

says :

Prosperum et felix scelus virtus vocatur ;

3

and again,

Ille crucem pretium sceleris tulifc, hie diadema ;

*

which the poets speak satirically and in indignation, but some

books of policy speak seriously and positively. For so it pleases

Machiavelli 5 to say,
" That if Cassar had been overthrown, he

1
St. Augustine. Cf. Agrippa de Incert. c 4. z Nic. Eth. i. 1.

* Senec. Here. Fur. 251. :

Successful guilt will borrow virtue's name.
* Juv. xiii. 105. :

Success is all; and for the self-same thing,
One dies a felon, the other lives a king.

* Mach. Discorsi, i. 10.
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would have been more odious than ever was Catiline ;

"
as if

there had been no difference but in fortune alone between a very

fury of lust and blood, and the most excellent spirit (his am-

bition reserved) of the unconverted world. And how necessary
it is for men to be fully imbued with pious and moral knowledge
before they take any part in politics we see from this ; that

they who are brought up from their infancy in the courts of

kings and affairs of state scarce ever attain to a deep and sincere

honesty of manners ; how much less chance have they then, if

to this be added the like discipline in books ? Again, is there

not a caution likewise to be given of the doctrines of moralities

themselves, at least some kinds ofthem, lest they make men too

precise, arrogant, and incompatible ? as Cicero says of Marcus

Cato,
" The divine and noble qualities we see in him, be sure

are his own ; the defects which we sometimes find, proceed not

from his nature, but from his instructors." l

Many other axioms

there are touching those properties which studies and books

infuse into men's minds ; for the saying is true,
" that studies

pass into manners,"
2 as may likewise be said of all those other

points, of company, fame, laws, and the rest, which I a little

before recited.

But there is a kind of culture of the mind, which seems yet
more accurate and elaborate than the rest, and is built upon
this ground ; that the minds of all men are at some times in

a state more perfect, and at other times in a state more depraved.
The purpose therefore and intention of this practice is to cherish

the good hours of the mind, and to obliterate and take forth

the evil out of the calendar. The fixing of the good has been

practised by two means ; vows or constant resolutions of the

mind, and observances or exercises, which are not to be re-

garded so much in themselves, as because they keep the mind

in continual duty and obedience. The obliteration of the evil

can likewise be practised by two means ; some kind of redemp-
tion or expiation of that which is past, and an inception or new

account of life for the time to come. But this part seems clearly

to belong to religion, and justly so ; for all true and sincere moral

philosophy, as was said before, is but a handmaid to religion.

Wherefore I will conclude this part of the culture of the

mind with that remedy, which is of all other means the most

1 Cic. Pro Muraena, c. 29. 2 Ovid. Epist xv. 83.
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compendious and summary ; and again the most noble and

effectual to the reducing of the mind unto virtue, and placing

it in the state nearest to perfection ; which is, the electing and

propounding unto a man's self good and virtuous ends of his life

and actions ; suck as may be in a reasonable sort icithin his com-

pass to attain. For if these two things be supposed, that a

man set before him honest and good ends, and again that his

mind be resolute and constant to pursue and obtain them, it

will follow that his mind shall address and mould itself to all

virtues at once. And this indeed is like the work of Nature ;

whereas the other courses I have mentioned are like the work

of the hand. For as when a carver makes an image, he shapes

only that part whereon he works, and not the rest (as if he be

upon the face, that part which shall be the body is but a rude

and unshaped stone still, till such time as he comes to it) ; but

contrariwise, when Nature makes a flower or living creature,

she forms and produces rudiments of all the parts at one time ;

so in obtaining virtue by habit, while we practise temperance,

we do not advance much in fortitude, nor the like ; but when
we dedicate and apply ourselves entirely to good and honest

ends, what virtue soever the pursuit and passage towards

those ends suggests and enjoins, we shall find ourselves in-

vested with a precedent disposition and propensity to conform

thereto. And this is the state of mind excellently described

by Aristotle, and distinguished by him as having a character

not of virtue but of divinity ; his words are these: " To brutality

we may not unaptly oppose that heroic or divine virtue which

is above humanity ;

" l and a little after,
" For as beasts are

incapable of virtue or vice, so likewise is the Deity ; for this

latter state is something higher than virtue, as the former is

somewhat other than vice." Again, Pliny the younger using
the license of heathen grandiloquence sets forth the virtue of

Trajan, not as an imitation, but rather as a pattern of the divine,

where he says,
" That men needed not to make any other

prayers to the gods, but that they would show themselves as

good and kind lords to them, as Trajan had been." 2 But these

be heathen and profane passages, which grasp at shadows greater
than the substance ; but the true religion and holy Christian

faith lays hold of the reality itself, by imprinting upon men's

1 Nic. Eth. vii. 1. Pliny, Paneg. 1. c. 74.
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souls, Charity, which is excellently called " the bond of

Perfection,"
l because it comprehends and fastens all virtues

together. And it is elegantly said by Menander 2 of sensual love

(which is but a false imitation of divine love),
" That love is a

better teacher for human life than a left-handed sophist," where-

by he means that comeliness of manner is better taught by
love than by a clumsy preceptor or sophist, whom he calls left-

handed ; because, with all his laborious rules and precepts he

cannot form a man so dexterously, nor with that facility to

prize and govern himself in all things, as love can do. So

certainly if a man's mind be truly inflamed with charity, it

raises him to greater perfection than all the doctrines of morality
can do; which is but a sophist in comparison of the other.

Nay further, as Xenophon truly observed,
" that all other affec-

tions though they raise the mind, yet they distort and disorder

it by their ecstasies and excesses, but only love at the same

time exalts and composes it ;

" 3 so all the other qualities which

we admire in man, though they advance nature, are yet subject
to excess; whereas Charity alone admits of no excess. The

Angels aspiring to be like God in power, transgressed and fell :

" I will ascend, and be like unto the most High."
4 Man aspiring

to be like God in knowledge, transgressed and fell :
" Ye shall

be as gods, knowing good and evil ;

" 5 but by aspiring to a

similitude of God in goodness or love, neither angel or man
ever transgressed or shall transgress ; for unto that imitation

we are called,
" Love your enemies, bless them which hate you,

and pray for them that despitefully use you and persecute you,
that ye may be children of your Father who is in heaven, who
makes his sun to rise on the evil and the good, and sends his

rain on the just and the unjust."
G So in the first platform ofthe

divine nature itself, the heathen religion speaks thus,
"
Optimus

Maximus," but the sacred Scriptures thus,
" His mercy is over

all His works." 7

Here then I conclude this part of moral knowledge con-

cerning the Georgics of the mind, wherein if any man, from

viewing the parts thereof which I have enumerated, judge that

my labour is but to collect into an art or science that which has

been omitted by other writers as matter of common sense and

1 Coloss. iii. 14. 2
Anaxandrides, not Menander. 3 Xenoph. Sympos,

Isaiah, xiv. 14. * Gen. iii. 5.
8

St. Matt. v. 44. 7 Psalm cxlv. 9.
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experience, and sufficiently clear and self-evident, he is welcome

to his opinion ; but in the mean while let him remember that I

am in pursuit, as I said at first, not of beauty but of utility and

truth : and let him withal call to mind the ancient parable of

the two gates of sleep :

Sunt geminse Somni portae, quarum altera fertur

Cornea, qua veris facilis datur exitus umbris ;

Altera candenti perfecta nitens elephanto,

Sed falsa ad coelum mittunt insomnia Manes. 1

Great no doubt is the magnificence of the ivory gate, but

the true dreams pass through the gate of horn.

To these observations concerning moral philosophy may be

added, That there seems to be a relation or conformity be-

tween the good of the mind and the good of the body. For as I

said that the good of the body consisted of health, beauty,

strength, and pleasure ; so the good of the mind considered

according to the precepts of moral knowledge tends to this ; to

make the mind sound and without perturbation ; beautiful and

graced with decency ; and strong and agile for all the duties of

life ; lastly, not stupid, but retaining a lively sense of pleasure

and comfort in an honest way. These three as in the body so in

the mind seldom all meet together. For it is easy to observe that

many have strength of wit and courage, who are yet disordered

by perturbations and have little beauty and decency in their man-

ners ; some again have an elegance and fineness of carriage, who
have neither honesty of will nor strength for action ; and some

again have honest and reformed minds, who can neither become

themselves nor manage business : while others, though perhaps
endowed with all these three, yet from a Stoical severity and

insensibility have no pleasure in the virtuous actions which

they practise. But though it happen that of these four two or

three of them sometimes meet, yet the meeting of them all is,

as I have said, very rare. I have now handled that general

part of human philosophy which contemplates man as he con-

sists of body and spirit, but segregate and apart from society.

1
Virg. .<En. vi. 894. :

Two gates the entrance of Sleep's house adorn

Of ivory one, the other simple horn ;

Through horn a crowd of real visions streams,

Through ivory portals pass delusive dreams.
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BOOK VIII.

CHAP. I.

The Division of Civil Knowledge into the Doctrine concerning
Conversation, Negotiation, and Empire or State Govern-
ment.

THERE is an old story, most excellent king, that many philo-

sophers being met together in the presence of the ambassador

of a foreign prince, each endeavouring to give a sample of his

wisdom, that the ambassador might be able to make a report of

the wonderful wisdom of Greece ; one of them remained silent

and propounded nothing; insomuch that the ambassador turning
to him, said,

" What have you to say for me to report ?
" To

whom he answered,
" Tell your king that you have found a man

in Greece, who knew how to hold his tongue."
* And in truth,

in this synopsis of the arts I have forgotten to mention the art

of silence, which (since it is commonly deficient) I will now
teach by my own example. For since the course of the

argument has now brought me down to that point, that I

should presently handle the art of government ; and since I

am writing to so great a king who is such a master in that

art, wherein he has been trained from his cradle ; and since I

cannot altogether forget what position I have held under your

majesty ;
I thought that I should better approve myself by

silence on such a matter before your majesty, than by speech.

Cicero indeed makes mention not only of an art, but of a kind

of eloquence in silence ; for in one of his letters to Atticus, after

relating a conversation between himself and another person on

both sides of a subject, he writes,
" Here I borrowed part of

your eloquence, for I held my tongue."
2 Pindar again (whose

peculiar gift it was to surprise men's minds with some striking

expression, as with a magic rod), utters some such saying as

this,
" Silence sometimes says more than speech."

3 Where-

1 This story is told of Zeno. See Plut. de Garrulitate, and Diog. Laert. vii. 24.
2

Cic. Ep. ad Attic, xii. 42. Find. Nem. v. 32.
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fore in this part I have determined to be silent, or to be very

brief, which is next thing to silence ; but before I come to the

arts of government, I must first make some observations touch-

ing the other parts of civil knowledge.
Civil knowledge is conversant about a subject, which of all

others is most immersed in matter, and with most difficulty

reduced to axioms. Nevertheless there are some circumstances

to relieve this difficulty ; for first, as Cato the Censor used to

say of the Romans,
" that they were like sheep, for that a man

might better drive a flock of them, than one of them ; for in a

flock, if you could but get some few of them to go right, the

rest would follow ;

" * so in that respect the duty of moral phi-

losophy is more difficult than that of policy. Secondly, moral

philosophy propounds to itself to imbue and endow the mind with

internal goodness ; but civil knowledge requires only an external

goodness, for that suffices for society. And therefore it often

comes to pass that there be evil times in good governments ; as

in the sacred history we find it said more than once in speaking of

good and pious kings,
" Howbeit the people had not yet directed

their heart aright to the Lord God of their Fathers ;

" 2 where-

fore in this respect also the office of moral philosophy is more

difficult. Thirdly, states as great engines are moved slowly
and not without great efforts, whence they are not so soon put
out of frame ; for as in Egypt the seven good years sustained

the seven bad, so in states the good government of previous

years prevents the errors of succeeding times from causing im-

mediate ruin ; but the resolutions and morality of particular

persons are more suddenly subverted. And this makes moral

knowledge more difficult, but civil knowledge more easy.

Civil knowledge has three parts, according to the three

summary actions of Society; the knowledge of conversation,

the knowledge of negotiation, and the knowledge of empire or go-
vernment. For there are three kinds of good which men seek

in society, comfort against solitude, assistance in business,

and protection against injuries; and they are three wisdoms

of divers natures, which are often separate ; wisdom of be-

haviour, wisdom of business, and wisdom of state.

The wisdom of conversation ought certainly not to be over-

much affected, but much less despised ; for a wise management

1 Plut in Cato, c. 8.
* 2 Chron. xx. 33.
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thereof has not only a grace and honour in itself, but an impor-
tant influence in business and government. For as action in

an orator, though an external quality, is held of such account as

even to be preferred to those other parts which appear more

important and internal; so in a man of business conversation

and the management thereof, though employed on external

objects, finds, if not the highest, yet at all events an eminent

place. For look what an effect is produced by the countenance

and the carriage of it. Well says the poet,

Nee vultu destrue verba tuo.1

For a man may destroy and betray the force of his words by
his countenance ; nay, and the effect of his deeds also, if we
believe Cicero ; who in recommending to his brother affability

towards the provincials, said that it did not so much consist

in affording them easy access, as in receiving them with a

courteous and open countenance. " It is nothing to have

your door open, if your countenance be shut." 2 So we see

Atticus before the first interview between Caesar and Cicero,

the war still depending, carefully and seriously advised Cicero

touching the composing and ordering of his countenance and

gesture.
3 And if the government of the face and countenance

alone be of such effect ; much more is that of the speech and

other carriage appertaining to conversation. Indeed all grace

and dignity of "behaviour may be summed up in the even ba-

lancing of our own dignity and that of others, as has been well

expressed by Livy, (though not meant for this purpose) in

that description which he gives of personal character. "Lest

I should appear (says he) either arrogant or servile, whereof

the one were to forget the liberty of others, the other to forget

my own." 4 On the other side, if behaviour and outward

carriage be intended too much, it may pass into a deformed and

spurious affectation.
" And then, what is more uncomely than

to bring the manners of the stage into the business of life ?
"

And even if it proceed not to that faulty extreme, yet too much
time is consumed in these frivolous matters, and the mind

is employed more than is right in the care of them. And
therefore as in the universities preceptors use to advise young

1
Ovid, De Art. Am. ii. 312.:

Let not your looks your words betray.

2 De Petit. Cons. 3 Cic. Ep. ad Att. ix. 12. *
Livy, xxiii. 12.

VOL. V. D
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students from too much company keeping, by saying,
" Friends

are the thieves of time ;

"
so certainly the constant attention of

the mind to the discretion of the behaviour is a great thief of

more serious meditation. Again such as are accomplished in

urbanity, and seem as formed by nature for that alone, generally

find satisfaction enough therein, and seldom aspire to higher

and more solid virtue ; whereas those who are conscious of a

defect in this point seek comeliness by reputation ; for where

reputation is, there almost everything is becoming ; but where

that is not, it must be supplied by manners and behaviour.

Again there is no greater nor more common impediment of

action than an overcurious observance of external decency,

and the attendant of decency, which is an anxious watching of

Time and Season. For as Solomon well observes,
" He that

regards the winds does not sow, and he that regards the clouds

does not reap :
" * a man must make his opportunity as oft as

find it. To conclude, this behaviour is as the garment of the

mind, and ought to have the conditions of a garment. For first,

it ought to be made in fashion ; secondly, it should not be too

curious or costly ; thirdly, it ought to be so framed, as to best

set forth any virtue of the mind, and supply and hide any de-

formity ; lastly, and above all, it ought not be too strait, so

as to confine the mind and interfere with its freedom in

business and action. But this part of civil knowledge touching
conversation has been elegantly handled, and therefore I

cannot report it for deficient.

1 Eccles. xi. 4.



THE EIGHTH BOOK. 35

CHAP. II.

The Division of the Doctrine concerning Negotiation into the

Doctrine concerning Scattered Occasions and the Doctrine

concerning Advancement in Life. Example of the Doctrine

concerning Scattered Occasions from some of the Proverbs of
Solomon. Precepts concerning Advancement in Life.

THE Doctrine concerning Negotiation is divided into the

Doctrine concerning Scattered Occasions, and the Doctrine

concerning Advancement in Life; whereof the one comprises
all variety of business, and is as it were the secretary for the

whole department of life ; the other merely selects and suggests
such things as relate to the improvement of a man's own

fortune, and may serve each man for a private notebook or

register of his own affairs. But before I descend to the species,

I will make some preparatory remarks touching the doctrine con-

cerning negotiation in general. The science of negotiation has

not hitherto been handled in proportion to the importance of

the subject, to the great derogation of learning and the

professors thereof. For from this root springs chiefly that evil,

with which the learned have been branded ;

" That there is no

great concurrence between learning and practical wisdom." For

if it be rightly observed, of the three wisdoms which we have

set down to pertain to civil life, the wisdom of behaviour is by
learned men for the most part despised, as a thing servile, and

moreover an enemy to meditation. For wisdom of government,
it is true that as often as learned men are called to the helm,

they acquit themselves well, but that happens to few. But for

the wisdom of business (of which I am now speaking), wherein

man's life is most conversant, there are no books at all written

of it, except some few civil advertisements collected in one or

two little volumes, which have no proportion to the magnitude
of the subject. For if books were written of this as of the

other, I doubt not but learned men with but little experience
would far excel men of long experience without learning, and

outshoot them (as they say) in their own bow.

Neither is there any reason to fear that the matter of this

knowledge should be so variable that it falls not under pre-

cept ; for it is much less infinite than that science of govern-
j) 2
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ment, which notwithstanding we see is excellently laboured and

reduced. Of this kind of wisdom it seems some of the ancient

Romans in the best times were professors : for Cicero reports

that a little before his age senators who had most name and

opinion for wisdom and practice in affairs (as Coruncanius,

Curius, Laelius, and many others) used to walk at certain hours

in the Forum, where they might give audience to their fellow-

citizens, who would consult with them not merely on subjects

of law but on all sorts of business ; as on the marriage of a

daughter, the education of a son, the purchase of a farm, a

contract, accusation, defence, and every other occasion incident

to man's life.
1 "Whence it appears that there is a wisdom of

counsel and advice even in private causes, arising out of a

universal insight and experience of the affairs of the world ;

which is used indeed upon particular causes, but is gathered by

general observation of causes of like nature. For so we see

in that book which Cicero wrote to his brother,
" on Canvassing

for the Consulship"
2
(being the only book of particular business

that I know written by the ancients), although it especially

concerned an action then on foot, yet it contained many politic

axioms which prescribe not only a temporary but a perpetual
direction in the case of popular elections. But of this kind

there is nothing any way comparable to those Aphorisms com-

posed by Solomon the King, of whom the Scriptures testify,
" that his heart was as the sands of the sea ;

" 3 for as the sands of

the sea encompass all the coasts ofthe earth, so did his wisdom em-
brace all things human as well as divine. But in these Aphorisms,
besides those of a theological character, there are not a few

excellent civil precepts and cautions, springing from the inmost

recesses of wisdom and extending to much variety of occasions.

Wherefore seeing I set down this knowledge of scattered occa-

sions (which is the first part of the knowledge touching negotia-

tion) among the deficients, I will stay awhile upon it according
to my custom, and offer to consideration an example of the same,
taken from the Aphorisms or Proverbs of Solomon. Nor in

my opinion can I be with reason blamed for seeking a politic

meaning in one of the Sacred writers ; for if those commen-
taries were extant which this same Solomon wrote touching the

nature of things, (wherein he treated of every vegetable, from

1
Ciecro, De^Orat iii. 33. * De Petit. Consulatus. s

1 Kings, iv. 29.
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the moss upon the wall to the cedar of Lebanon, and likewise

of all animals),
]
it would surely be lawful to interpret them

in a natural sense ; and therefore we may here use the same

liberty in matters political.

An Example of a portion of the doctrine concerning scattered

occasions, takenfrom some of the Proverbs of Solomon.

PEOVEEB.

(1.) A soft answer turneth away wrath. 2

Explanation.

If the anger of a prince or a superior be kindled against

you, and it is your turn to speak, Solomon gives two directions:

first,
" that an answer be made," and secondly,

" that it be

soft;" the former whereof contains three precepts. First, to

beware of a sullen and obstinate silence, which either takes the

fault entirely on yourself, as if you had no answer to make;
or secretly impugns your superior of injustice, insinuating that

his ears are not open to a defence, though a just one. Secondly,
to beware of postponing the matter and demanding another

time for defence ; which either conveys the same impression as

the preceding one, that your superior is carried away by too

great an excitement of temper; or plainly intimates that having
no answer ready you are meditating a false and artificial

defence. Wherefore it will ever be the best course to bring
forward something in excuse directly as the occasion arises.

Thirdly, that an answer at all events be made ; not a simple
confession or submission, but with a mixture of defence and

excuse; for a different course is unsafe, except with very

generous and noble characters, which are extremely rare. It

follows in the other precept, that the answer be soft, not

harsh or rough.

PROVERB.

(2.) A wise servant shall have rule over a foolish son, and

shall have part of the inheritance among the brethren. 3

Explanation.

In all disordered and discordant families there is ever some

servant or humble friend of great influence, who acts as arbiter

and settles their disputes, and to whom on that account both

1

Kings, iv. 33. 2 Prov. xv. 1.
* Prov. xvii. 2.

D 3
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the whole family and the master himself are subject. Such a

man, if he is pursuing his own interest, foments and aggravates
the family feuds ; but if he is truly faithful and upright he

deserves a great reward ; even to be counted as one of the

brothers, or at least to have the direction of the inheritance in

trust.

PROVERB.

(3.) If a wise man contend with a fool, whether he rage or

laugh, he shall find no rest.
1

Explanation.

We are often advised to avoid an unequal contest, meaning
that we should not contend with those that are too strong for

us. But the advice here given by Solomon is no less useful,
" Not to contend with one that is unworthy ;

"
for herein the

chances are altogether unequal ; seeing it is no victory to con-

quer, and a great disgrace to be conquered. And it makes no

difference in this kind of contest, whether we take it in jest,

or in scorn and contempt; for, whichever way we turn, we
must lose in dignity and can no ways quit ourselves well of

it. But the worst of all is if, as Solomon says, our adversary
has somewhat of the fool in him, that is, if he be bold and pre-

sumptuous.

PROVERB.

(4.) Lend not thine ear to all words that are spoken, lest

thou hear thy servant curse thee. 2

Explanation.

It is scarcely credible what confusion is created in life by a

useless curiosity about the things which concern us ; that is,

when we set to work to inquire into those secrets which when
discovered produce uneasiness of mind, but are of no use to

forward our designs. For first there ensues vexation and dis-

quiet of mind, seeing all things human are full of treachery and

ingratitude. And therefore if we could obtain a magic glass

wherein we might view all the enmities and all the hostile designs
that are at work against us, it were better for us to throw it

down at once and break it to pieces ; for these matters are but as

the rustling of leaves, and have short duration. Secondly,
this curiosity overcharges the mind with suspicions, a thing

1 Trov. xxix. 9.
2

Eccles. vii. 21.
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which ruins counsels, and renders them inconstant and per-

plexed. Thirdly, it often renders permanent those very evils

which would otherwise blow over ; for it is a dangerous thing
to alarm the consciences of men ; who, if they imagine them-

selves undetected, may come to a better mind ; but if they per-

ceive that they are discovered, they repel mischief with mischief.

Rightly therefore was it considered great wisdom in Pompey
that he burned all Sertorius's papers unperused either by him-

self or others. 1

PROVERB.

(5.) Poverty comes as one that travelleth, and want as an

armed man. 2

Explanation.

It is elegantly described in this proverb, how the shipwreck
of fortunes comes upon prodigals and those that are careless of

their estates ; for debt and diminution of capital come on

at first slowly and step by step like a traveller, and are scarce

perceived ; but soon after want rushes in like an armed man,
so strong and powerful as no longer to be resisted ; for it was

rightly said by the ancients,
" that necessity was of all things

the strongest."
3 Wherefore we must meet the traveller on his

way, but against the armed man we must fortify.

PROVERB.

(6.) He that instructs a scorner gets to himself shame, and

he that rebukes the wicked gets himself a blot. 4

Explanation.

This agrees with the command of our Saviour,
" not to cast

pearlsbefore swine,"
5 but a difference is made between the actions

of instruction and reproof ; and also between the persons of the

scorner and the wicked; and lastly, there is a difference in the

return ; for in the former case the labour is but lost, in the latter

it is repaid with a stain and blot. For when a man informs and

instructs a scorner, in the first place he loses his time; and

secondly, the attempt is laughed at by others as a vain thing
and labour misapplied ; and lastly, the scorner himself despises

the knowledge which he has received. But there is greater

danger in the reproval of the wicked; for not only does a

1 Plut. in Pomp. c. 20.; and in Sertor. c. 27. ' Prov. vi. 11.

8
Cf. Eurip. Helena. 513. 4 Prov. ix. 7.

* St. Matt vii. 6.
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wicked man lend no ear to advice, but turns again on his

reprover, whom being now made odious to him he either

directly assails with abuse, or afterwards traduces to others.

PROVERB.

(7.) A wise son makes a glad father, but a foolish son is the

heaviness of his mother. 1

Explanation.

Here are distinguished the domestic comforts and tribulations

of a father and mother respectively, touching their children.

For a wise and prudent son is of most comfort to the father, who
knows the value of virtue better than the mother, and accord-

ingly has more joy in the virtuous inclination of his son;

he may feel a satisfaction also in the course he has pursued,

whereby he has brought up his son so well and implanted
sound morality in him by precept and example. But the mother

has most sorrow and discomfort at the ill fortune of her son, both

because the affection of a mother is more gentle and tender, and

because she is conscious perhaps that she has spoiled and cor-

rupted him by her indulgence.

PROVERB.

(8.) The memory of the just is blessed, but the name of the

wicked shall rot.
2

Explanation.

A distinction is here made between the character of the good
and the bad after death. For when the envy which carped at

the reputation of the good in their lifetime is quenched, their

name forthwith shoots up and flourishes, and their praises daily

increase ; but for the wicked, though their reputation through
the favour of their friends and partizans last for a time, yet soon

it turns into contempt, and in the end their fleeting glory

changes into infamy and as it were a foul and noxious odour.

PROVERB.

(9.) He that troubles his own house shall inherit the wind. 3

Explanation.

A very useful admonition, touching domestic discords and

disturbances. For many from the separation of their wives, the

1 Trov. x. 1. 2 Prov. x. 7. Prov. xi 29.
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disinheriting of their children, the frequent changes in their

family, promise to themselves great things ; as if they would

thence obtain peace of mind and a better management of their

affairs ; but commonly their hopes vanish into the winds. For

both those changes generally turn out ill, and such disturbers

of their family often experience trouble and ingratitude from

those whom to the neglect of others they select and adopt ; nay
further, they thus draw upon themselves ill reports and dis-

honourable rumours ; for it is well said by Cicero,
"
Every

man's reputation proceeds from those of his own household." 1

And both these evils Solomon elegantly expresses by "the

inheritance of the winds ;

"
for both the disappointment of ex-

pectation and the raising of rumours are not unaptly compared
to winds.

PROVERB.

(10.) Better is the end of a speech than the beginning
thereof. 2

Explanation.

This proverb reproves a very common error, not only of

those who make an especial study of words, but even of the

more wise and prudent ; which is, that men are more careful of

the entrances and commencement of their speeches than of the

end, and study more diligently the prefaces and inducementsthan

the conclusions and issues ; whereas for the former, they ought
not indeed to neglect them, but the latter as being of far greater

importance they ought to have ready prepared and arranged at

hand ; considering within themselves and endeavouring as much
as possible to anticipate what shall be the end of their speech, and

how their business may be advanced and ripened thereby. Nor
is this all ; for it is not only proper to study perorations and

conclusions of such speeches as relate to the business itself, but

also to be prepared with some discourse which may be conveni-

ently and gracefully thrown in at the close, although foreign to

the matter in hand. Indeed I knew two great and wise council-

lors on whom the weight of business principally rested, with

whom it was a constant care and especial art, whenever they
conferred with their princes on matters of state, not to end their

discourse with matters relating to the business itself, but always

1 DC Petit Cons. 5.
2

Eccles. vii. 8. The English version has,
" Better is the end of a thing," &c.
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by way of divertissement to draw it away to some jest or some

agreeable news, and so end by washing off (as the proverb has

it) their salt water discourses with fresh. 1 Nor was this the

least valuable of their arts.

PROVERB.

(11.) As dead flies do cause the best ointment to stink, so

does a little folly him that is in reputation for wisdom and

honour.2

Explanation.

It is a very hard and unhappy condition (as the Proverb well

remarks) of men pre-eminent for virtue, that their errors, be

they ever so trifling, are never excused. But as in the clearest

diamond every little cloud or speck catches and displeases the

eye, which in a less perfect stone would hardly be discerned ;

so in men of remarkable virtue the slightest faults are seen,

talked of, and severely censured, which in ordinary men would

either be entirely unobserved, or readily excused. Hence a

little folly in a very wise man, a small offence in a very good

man, a slight impropriety in a man of polite and elegant manners

detracts greatly from their character and reputation ; and there-

fore it would be no bad policy for eminent men to mingle some

harmless absurdities with their actions ; so that they may
retain some liberty for themselves, and make small defects

less distinguishable.

PROVERB.

(12.) Scornful men bring a city to destruction, but wise men
turn away wrath. 3

Explanation.

It may seem strange that Solomon in his description of men
formed as it were by nature for the ruin and destruction of

states, should have selected the character, not of a proud and

insolent, not of a tyrannical and cruel, not of a rash and violent,

not of a wicked and impious, not of an unjust and oppressive,

not of a seditious and turbulent, not of an incontinent and

sensual, not finally of a foolish and incapable person, but the cha-

racter of a scorner. And this selection is worthy of the wisdom
of a king who well knew how states were overthrown or pre-

1 Erasra. Adag. iii. 3. 26. 2 Eccles. x. 1. Prov. xxix. 8.
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served ; for there is hardly a greater danger to kingdoms and

states than that councillors or senators and those who stand at the

helm should be of a scornful disposition. For such men ever

undervalue dangers, that they may appear bold councillors, and

insult those who make a just estimate of them, as cowards. They
sneer at seasonable delays and careful discussions in consultation

and deliberation, as mere matter of oratory, full of weariness,

and contributing nothing to the completion of business. As
for reputation, with a view to which the counsels of princes

ought to be specially framed, they despise it as the breath of

the people, that will quickly be blown away. They make no

more account of the power and authority of laws, than of cob-

webs which ought not to be in the way of more important
business. Counsels and precautions looking far into the

future they despise as dreams and melancholy apprehensions.

They scorn with gibes and jests men of real wisdom and expe-

rience, of great minds, and deep judgment. In short, they
weaken all the foundations of civil government ; a thing the

more to be attended to, because the mischief is wrought, not

openly, but by secret engines and intrigues ; and the matter is not

yet regarded by men with as much apprehension as it deserves.

PROVERB.

(13.) A prince who readily hearkens to lies, has all his

servants wicked. 1

Explanation.

When the prince is one who lends an easy and credulous

ear without discernment to whisperers and informers, there

breathes as it were from the king himself a pestilent air, which

corrupts and infects all his servants. Some probe the fears and

jealousies of the prince, and increase them with false tales ;

others excite in him passions of envy, especially against the most

virtuous objects ; others seek to wash away their own vileness

and evil consciences by accusing others ; others make way for

the honours and wishes of their friends by traducing and ca-

lumniating their opponents; while others get up stage plots and a

number of the like fables against their enemies. These are the

machinations of servants who are of a more dishonest nature.

But those also who are naturally of greater honesty and prin-

1 Prov xxix. 12.
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ciple, when they find no safeguard in their innocence (the prince

not being able to distinguish truth from falsehood), throw off

their honesty, and catching the court breezes allow themselves

to be carried where they blow. "
For," as Tacitus says of

Claudius,
" there is no safety with that prince, who has nothing

in his mind, but what others put into it."
l And Comines well

remarks,
" It is better to be the servant of a prince whose

suspicions have no end, than of one whose credulity has no

measure." 2

PEOVEEB.

(14.) A righteous man regardeth the life of his beast, but

the tender mercies of the wicked are cruel. 3

Explanation.

There is implanted in man by nature a noble and excellent

spirit of compassion, that extends itself even to the brutes

which by the divine ordinance are subject to his command.

This compassion therefore has a certain analogy with that of a

prince towards his subjects. Moreover it is most true, that the

nobler a soul is, the more objects of compassion it has. For

narrow and degenerate spirits think that these things concern

them not ; but the spirit which forms a nobler portion of the

universe has a feeling ofcommunion with them. Whence we see

that under the old law there were many commandments, not so

much purely ceremonial as institutions of mercy ; as was that

of not eating the flesh with the blood thereof, and the like.

The Essenes and Pythagoreans even abstained altogether from

eating flesh : and the same superstition still prevails among some

of the inhabitants of the Mogul Empire. Nay, the Turks,

though by race and habits a cruel and bloody people, yet are

wont to give alms to brute creatures, and cannot endure to see

them ill used or tortured. But lest these things which we
have mentioned should seem to countenance every kind of

mercy, Solomon wisely adds,
" That the mercies of the wicked

are cruel." Such is the sparing to use the sword of justice

upon wicked and guilty men ; which kind of mercy is more
cruel than cruelty itself; for cruelty is only practised upon in-

dividual persons, but this mercy to crime by granting impunity
arms and lets loose upon the innocent the whole army of villains.

1

Annals, xii. 3. 2 Histoire de Comines, i. 16. * Prov. xil 10.
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PROVERB.

(15.) A fool utters all his mind, but a wise man reserves

something for the future. 1

Explanation.

This proverb seems to be especially aimed not at the levity

of foolish men, who with equal readiness let out what should

be uttered, and what should be concealed ; not at that plain

speaking, with which they inveigh without discrimination and

judgment against everybody and everything; not at that talk-

ativeness, whereby they weary others usque ad nauseam ; but

at another fault which is less observed, namely, a method of dis-

course of all others most unwise and impolitic ; I mean, when a

man in private conversation so frames his discourse as to produce
whatsoever he has to say pertinent to the matter in hand all at

once and in a breath, without any stop or pause. Now this is a

great impediment to business. For in the first place a speech
that is broken and let fall part by part makes far more impres-
sion than a continuous one ; because in the latter the matters

touched are not distinctly and severally apprehended and

weighed ; and they have not time enough to settle ; but one

reason drives out another before it has taken firm hold.

Secondly, no one is endowed with such powerful and persuasive

eloquence as with the first stroke of his discourse to make his

listeners dumb and speechless, but the other party will always
have some answer to make, and will perhaps raise objections ;

and then it falls out, that the arguments which should have been

reserved for refutation or reply, having being used and tasted

beforehand, lose their strength and grace. Thirdly, if a man
does not use all his arguments at once, but delivers them in parts,

throwing in one after the other, he will detect by the counte-

nance and answer of his opponent how each is taken, and what

effect it produces, and he may thence take warning what to

suppress and what to select in that which is to follow.

PROVERB.

(16.) If the spirit of the ruler rise up against thee, leave not

thy place ; for management pacifies great offences.
2

Explanation.
This proverb directs a man how to behave when he has in-

1 Prov. xxix. 11.
* Eccles. x. 4.
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curred the wrath and indignation of his prince, and contains

two precepts ; first, that he resign not his place ; and secondly,

that he carefully and prudently apply himself to the remedy, as

he would in the case of a serious disease. For generally, when

men perceive the anger of princes stirred against them, partly

through impatience of disgrace, partly that they may not by
their presence irritate the wound, and partly that their princes

may see their sorrow and contrition, they withdraw from their

offices and appointments, nay sometimes they resign their places

and dignities into his hands. But Solomon censures this remedy
as injurious, and with good reason. For in the first place it

makes the disgrace too public, whereby enemies and enviers

become the bolder to attack, and friends the more timid to

assist. Secondly, it thus happens that the anger of the

prince, which if it had not been divulged might have died

away of its own accord, is more deeply rooted and having as

it were commenced by displacing the person proceeds to his

overthrow. Lastly, this resignation savours somewhat of a

malcontent spirit and one offended with the times, which ag-

gravates anger with suspicion. The precepts for the remedy
are these ; first, let a man take care above all things neither

by dullness on the one hand nor high spirit on the other to let

it appear that he is insensible to the indignation of the prince,

or not properly affected by it : that is, let him compose his

countenance not to a sullen gloom but to a grave and modest sad-

ness ; and in all his duties and actions let him exhibit less cheer-

fulness and pleasure. It will be also advantageous for him to

engage the assistance and mediation of some friend with the

prince, who should take occasion at fit times to insinuate how

deeply the offender is grieved. Secondly, let him carefully avoid

avoid all, even the slightest occasions, which may lead to

the reopening of the subject of offence, or draw upon him

fresh indignation or open rebuke, for whatever cause, from

the prince. Thirdly, let him diligently seek for every occa-

sion of making his services acceptable to the prince, that he

may both show an anxious wish to redeem his past fault, and

that the prince may perceive of how good a servant he will

be deprived if he loses him. Fourthly, let him either contrive

to transfer the fault to others, or insinuate that it was com-
mitted with no bad intention, or even let him point out the

malice of those who complained of him to the king or exag-
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gerated the matter more than it deserved. Lastly, let him be

watchful in everything, and intent on the remedy.

PROVERB.

(17.) He that is first in his own cause is just, then conies the

other side, and searches him. 1

Explanation.

In every cause the first information, if it have dwelt for a

little in the judge's mind, takes deep root and colours and takes

possession of it ; insomuch that it will hardly be washed out,

unless either some clear falsehood be detected in the matter of

the information," or some deceit in the statement thereof. A
bare and simple defence, though it be just and of greater

weight, will hardly counterbalance the prejudice of the first in-

formation, or restore to an equilibrium the scales of justice which

have once inclined. Wherefore as it is safest for the judge to

know nothing of the merits of the case till both parties are

heard together, so it is the best course for the defendant, if he

finds the judge prejudiced, to apply himself, as far as the case

allows, to detect some fraud or deceit employed by the opposite

party to abuse the judge.

PKOVERB.

(18.) He that delicately brings up his servant from a child,

shall afterwards find him insolent. 2

Explanation.

According to the advice of Solomon, princes and masters

ought to keep a measure in conferring grace and favour on their

servants. In this three points are to be observed ; first, that the

promotion be by stepsy and not by jumps ; secondly, that they
be accustomed to an occasional disappointment ; and thirdly, as

Machiavelli well advises, that they should have ever before

their eyes some ulterior object of ambition. 3 Otherwise princes

will be requited by their servants with disrespect and contumacy
instead of duty and gratitude ; for sudden promotion begets in-

solence ; continual obtaining of desires begets impatience of

refusal ; and if there be nothing further to aspire to, there will

be an absence of alacrity and industry.
1 Prov. xviii. 17.
2 Prov. xxix. 21. The English version has,

" Shall have him become his son at the

length."
3

Cf. Mach. II Princ. 22.
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PROVERB.

(19.) Seest thou a man swift of despatch? he shall stand

before kings, and shall not be reckoned among the mean. 1

Explanation.

Of all the qualities which kings especially look to and require

in the choice of their servants, that of despatch and energy in

the transactions of business is the most acceptable. Men of

deep wisdom are objects of jealousy to kings, as being too close

observers, and being able to use their abilities as an engine
to turn and wind their masters against their will and knowledge.

Popular men are disliked as standing in the light of kings and

drawing the eyes of the people upon themselves. Men of great

spirit and courage are often accounted turbulent and over-daring.

Men of honour and integrity are reputed unmanageable and

not pliant enough to all their masters' commands. Lastly, there

is no other virtue which does not present some shadow of offence

to the minds of kings. Expedition in the execution of their

commands is the only one which contains nothing that is not

acceptable. Moreover the minds of kings are hasty and im-

patient of delay ; for they imagine that they have power to do

what they will ; all they want is, that it be done quickly ;

whence of all things despatch is most pleasing to them.

PROVERB.

(20.) I considered all the living which walk under the sun,

with the second child who shall rise in his stead. 2

Explanation.

This proverb remarks upon the vanity of men, who are wont to

crowd around the appointed heirs of princes. The root hereof

is in that madness, deeply implanted by nature in human

minds, of being too fond of their own hopes. For there is

scarcely any one but takes more delight in what he hopes for

than in what he has. Novelty also is very pleasing to man, and is

eagerly sought after. Now in a prince's heir hope and novelty are

combined. And this proverb implies the same as that which

was said of old, first by Pompey to Sylla, and afterwards by
Tiberius respecting Macro. " That there be more who worship
the rising than the setting sun." 3 And yet princes are not much

1 Prov. xxii. 29. * Eccles. iv. 15.
* Tac. Ann. vi. 46., and Plut. in Pomp. c. 14.
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disturbed at this, nor do they care much for it, as neither Sylla

nor Tiberius did ; but they rather scorn the fickleness of man-

kind, and do not care to strive with dreams ; and hope, as was

said, is but the dream of a waking man. 1

PROVERB.

(21.) There was a little city, and few men within it; and there

came a great king against it, and built great bulwarks round

against it, and besieged it. Now there was found in it a poor
wise man, and he by his wisdom delivered the city, yet no man
remembered that same poor man. 2

Explanation.

This proverb notes the corrupt and ungrateful nature of man-

kind, who in distress and adversity have commonly recourse to

the wise and active men, whom they formerly held in contempt ;

but as soon as the storm has passed over, they are found un-

grateful to their preservers. Machiavelli might well make it

a question, "Which was more ungrateful to their benefactors,

a prince or a people ?
" 3 but meanwhile he implies that both

are guilty of ingratitude. But the ingratitude of the prince or

the people is not the only cause of this ; there is added the

envy of nobles, who are secretly displeased with the issue

though fortunate and prosperous, because it did not originate in

themselves ; whence they both depreciate the merit of the work,

and depress the author.

PROVERB.

(22.) The way of the slothful is as an hedge of thorns. 4

Explanation.

This proverb very elegantly expresses the fact, that sloth is

in the end laborious. Diligence and careful preparation remove

the obstacles against which the foot would otherwise stumble,

and smooth the path before it is entered ; but he who is sluggish

and defers everything to the last moment of execution, must

needs walk every step as it were amidst briars and thorns, which

catch and stop him. This likewise may be noted in the manage-
ment of a family ; wherein if care and forethought be used,

1 Cf. Quintil. vi. 2. 30. Eccl. ix. 14, 15.
* Macch. Discourse, i. 29.

* Prov. xv. 19.

VOL. V. E
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everything goes on smoothly and of itself, without noise and

discord ; but if they be wanting, on any important emergency

everything has to be done at once, the servants are in confusion,

and the house in an uproar.

PROVERB.

(23.) To have respect of persons in judgment is not good;
for, for a piece of bread will that man forsake the truth. 1

Explanation.

This proverb most wisely marks that in a judge facility of

disposition is more pernicious than bribery ; for it is not every
one that offers a bribe, but there is scarcely a case wherein

something may not be found to bias the mind of the judge, if he

be a respecter of persons. One man will be respected because

he is popular ; another because he has a shrewd tongue ; an-

other because he is rich ;
another because he is agreeable ;

another because he is recommended by a friend. In fine, where

respect of persons prevails, there will be unequal measures every-

where, and for the most trifling reason, as it were for a morsel of

bread, judgment will be perverted.

PROVERB.

(24.) A poor man that oppresses the poor, is like a sweeping
rain, which causes famine. 2

Explanation.

This proverb was anciently figured and represented under

the fable of the full and hungry horseleech ; for the oppression
of a poor and hungry man is far more severe than that of a rich

and full one, inasmuch as the former practises all the arts of

exactions, and searches every corner for money. The same
used also to be likened to a sponge, which when dry sucks in

strongly, but not so when wet. And it contains a useful

warning for princes and peoples ; for princes, that they commit
not offices or the government of provinces to needy persons and
such as are in debt ; for peoples, that they allow not their rulers

to be too much in want of money.

1 Prov. xxviii. 21. * Trov. xxviii. 3.
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PROVERB.

(25.) A righteous man falling down before the wicked is as a

troubled fountain and a corrupt spring.
1

Explanation.

This proverb teaches that an unjust and scandalousjudgment
in any conspicuous and weighty cause, is above all things to be

avoided in a state ; especially where it involves, not the acquittal
of the guilty, but the condemnation of the innocent. For par-
ticular injuries passing unpunished do indeed trouble and pollute
the waters ofjustice, but it is only in the streamlets ; whereas un-

just judgments, such as we spoke of, infect and corrupt the very
fountain-heads. For when the judgment seat takes the part of

injustice, there succeeds a state of general robbery, and men
turn wolves to each other, according to the adage.

2

PROVERB.

(26.) Make no friendship with an angry man, and walk not

with a furious man. 3

Explanation.

The more religiously the laws of friendship are to be observed

and honoured among good men, the more care should be taken

to make a prudent selection of friends at the first. Now the

disposition and manners of our friends, so far as they affect our-

selves only, should by all means be borne with ; but when they

compel us to alter our bearing and deportment towards other

men, the condition of the friendship becomes very hard and

unfair. Wherefore, as Solomon advises, it is of the first im~

portance for the peace and security of life to have no dealings

with passionate men, or such as easily engage in disputes and

quarrels ; for they will perpetually involve us in strife and fac-

tion, so that we shall be compelled either to break off our

friendship, or disregard our own safety.

PROVERB.

(27.) He that covers a transgression seeks friendship, but he

that repeats a matter separates very friends.4

1 Prov. xxv. 26. 3 Erasm. Adag. i. 1. 70. s Prov. xxii. 24. * Prov. xvii. 9.

E 2
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Explanation.

There are two ways of making peace and reconciling differ-

ences ; the one begins with an amnesty, the other with a recital

of injuries, combined with apologies and excuses. Now, I re-

member that it was the opinion of a very wise man and a great

politician, that " he who negotiates a peace, without recapitu-

lating the grounds of difference, rather deludes the minds of the

parties by representing the sweetness of concord, than recon-

ciles them by equitable adjustment." But Solomon, a wiser man
than he, is of a contrary opinion, approving of amnesty and

forbidding recapitulation of the past. For in it are these

disadvantages ; it is as the chafing of a sore ; it creates the

risk of a new quarrel, (for the parties will never agree as to

the proportions of injuries on either side) ; and lastly, it

brings it to a matter of apologies ; whereas either party would

rather be thought to have forgiven an injury than to have

accepted an excuse.

PROVERB.

(28.) In every good work there is abundance ; but where

there are many words there is commonly penury.
1

Explanation.

Herein Solomon makes a distinction between the fruit of

the labour of the hand and that of the tongue ; from the one

proceeds abundance, from the other penury. For it gene-

rally happens that they who talk much, boast much, and make

many promises, are needy persons, who make no profit of the

things whereof they discourse. For the most part also they are

no ways industrious and active in point of work, but merely feed

and fill themselves with words, as with wind. Surely, as the

poet says,
" He that is silent is sure:

" 2 he who knows that he

is succeeding in what he is about, is satisfied and holds his

tongue ; whereas he who feels that he has got hold of nothing
but wind, betakes himself to talking and boasting.

PROVERB.

(29.) Open rebuke is better than secret love. 3

Explanation.

This proverb rebukes the mistaken kindness of friends, who
1 Prov. xiv. 23. 2

Ovid, Rem. Amor. 697. 3 Prov. xxvii. 5.
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do not use the privilege of friendship freely and boldly to ad-

monish their friends, as well of their errors as their dangers.
" What can I do," says a man of this character,

" or what steps

can I take ? I love him as much as any one, and if any misfor-

tune were to befall him I would gladly substitute myself in his

place ; but I know his disposition well ; if I deal freely with

him I shall offend him, or at all events put him out of humour,
and do no good by it ; and I should sooner estrange him from

his friendship for me, than from those things which he has fixed

his heart upon." Now a friend of this sort Solomon reprehends
as weak and useless, affirming that more advantage may be

gained from an open enemy than from such a man ; for a man

may chance to hear by way of reproach from an enemy, what

the friend is too good-natured to utter.

PROVERB.

(30.) A wise man looketh well to his ways, but a fool turneth

to deceit. 1

Explanation.

There are two kinds of wisdom ; the one true and sound, the

other degenerate and false, which Solomon does not hesitate to

term folly. He who applies himself to the former takes heed

of his own ways, foreseeing dangers, preparing remedies, em-

ploying the assistance of the good, guarding himself against the

wicked, cautious in entering upon a work, not unprepared for a

retreat, watchful to seize opportunities, strenuous to remove

impediments, and attending to many other things which concern

the government of his own actions and proceedings. But the

other kind is entirely made up of deceits and cunning tricks,

laying all its hopes in the circumventing of others, and moulding
them to its pleasure ; which kind the proverb denounces as being
not only dishonest, but also foolish. For in the first place, it is

not among the things which are in our own power, nor does it

even depend on any certain rule ; but fresh stratagems are daily

to be contrived, as the old ones are used up and worn out. Se-

condly, a man who has once earned a character for deceit and

trickery, entirely losesone ofthe principal instruments ofbusiness,

which is credit ; whence he will find everything turn out other-

wise than he expects. Lastly, these very arts, however fair and

1 Trov. xiv. 8. 15.

E 3
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specious they may appear, generally fail : as Tacitus has well

remarked,
" Bold and crafty counsels are fair in promise, hard

in execution, and unfortunate in issue." '

PROVERB.

(31.) Be not righteous overmuch, neither make thyself over

wise ; why shouldest thou destroy thyself before thy time. 2

Explanation.
" There are seasons," says Tacitus 3

, "wherein great virtues

are the surest causes of ruin." And upon men eminent for

virtue and justice it comes sometimes suddenly, sometimes long
foreseen. But if they have also the gift of wisdom, that is, if

they are cautious and watchful for their own safety, they gain
this advantage ; that their ruin comes upon them all at once

and entirely through dark and secret plots, whereby envy is

avoided, and destruction assails them unawares. But with

regard to that overmuch which the proverb speaks of, (as these

are not the words of a Periander, but of Solomon, who, though
he often takes notice of what is bad in human life, never enjoins

it,) we must not understand it of virtue itself (in which there

can be no overmuch), but of the vain and invidious affectation

and show thereof. Something of the same kind is suggested

by Tacitus in speaking of Lepidus ; placing it in the light of

a miracle that he never uttered a servile opinion, and yet lived

safely in such dangerous tunes :
" The thought occurs to me,"

says he,
" whether these things are controlled by fate, or

whether it is in our power to steer an intermediate course

between slavish obedience and abrupt contumacy, free alike

from danger and from indignity."
4

PROVERB.

(32.) Give opportunity to a wise man, and he will increase

his wisdom. 5

Explanation.

Here distinction is made, between the wisdom which is grown
and ripened into a true habit, and that which floats only in the

conceit of the brain, or is boasted in talk and has no deep root.

The former, upon occasion presented for its exercise, is instantly

1 The words occur in Livy, xxxv. 32., and not in Tacitus. 2 Eccles. vii. 16.
3 Tac. Hist. i. 2. * Tac. Ann. iv. 20. * Prov. ix. 9.
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excited, made alert, and enlarged, so that it appears greater
than it was ; but the latter, which before the occasion was

eager and active, when the emergency occurs, becomes amazed

and confused ; so that even he who considered himself possessed
of it, begins to doubt whether the notions he had formed of it

were not mere dreams and idle speculations.

PROVEKB.

(33.) He who praises his friend with a loud voice, rising

early in the morning, it shall be counted a curse to him. 1

Explanation.

Praises, when moderate and seasonable, and expressed on fit

occasion, contribute greatly both to the reputation and fortune

of men ; but when immoderate, noisy, and unseasonably lavished,

they do no good ; nay rather (if we believe the Proverb), they
do great harm. For in the first place they openly betray
themselves as either springing from excessive partiality, or got

up and affected for the purpose of gratifying the object of them

by false encomiums, rather than of honouring him with his just

attributes. Secondly, sparing and moderate praises generally
invite the audience to add something to them ; whereas lavish

and immoderate praises provoke them to take off and detract.

Thirdly (which is the principal point), he that is over-praised

becomes an object of envy; for all excessive praises seem to

point to the reproach of others who are no less deserving.

PROVERB.

(34.) As the face is reflected in the water, so is the heart of

man manifest to the wise. 2

Explanation.

Here is distinguished between the mind of a wise man, and

that of others ; the former being compared to water or a glass

which represents the forms and images of things ; the other to

the earth, or an unpolished stone, which give no reflection.

And this comparison of the mind of a wise man to a glass

is the more proper ; because in a glass he can see his own image

together with the images of others, which the eye itself without

a glass cannot do. But if the mind of a wise man is sufficiently

1 Prov. xxviL 14.
* Prov. xxvii. 19.

K 4
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large to observe and distinguish an infinite variety of dispo-

sitions and characters, it only remains to take care that the ap-

plication be as various as the representation.
" A wise man will

know how to adapt himself to all sorts of characters." *

Thus have I stayed perhaps somewhat longer on these Pro-

verbs of Solomon, than is agreeable to the proportion of an

example, being led on by the dignity of the subject, and the

renown of the author. Neither was this in use only with the

Hebrews, but it is generally to be found in the wisdom of the

ancients, that as men found out any observation which they

thought good for life, they would gather it and express it in

some short proverb, parable, or fable. Fables, as has been said

elsewhere, were formerly substitutes and supplements of exam-

ples, but now that the times abound with history, the aim is more

true and active when the mark is alive. And therefore the form

of writing, which of all others is fittest for such variable argument
as that of negotiation and scattered occasions, is that which Ma-
chiavelli most wisely and aptly chose for government ; namely,
Observations or Discourses upon Histories and Examples. For

knowledge drawn freshly and in our view out of particulars

knows best the way back to particulars again ; and it contributes

much more to practice, when the discourse or discussion attends

on the example, than when the example attends upon the dis-

course. And this is not only a point of order, but of substance

also. For when the example is laid down as the ground of the

discourse, it is set down with all the attendant circumstances,

which may sometimes correct the discourse thereupon made,
and sometimes supply it, as a very pattern for imitation and

practice ; whereas examples alleged for the sake of the dis-

course, are cited succinctly and without particularity, and like

slaves only wait upon the demands of the discourse.

But it is worth while to observe this difference; that as

Histories of Times are the best ground for such discourse upon

governments, as Machiavelli handles ; so Histories of Lives are

the most proper for discourse on business, because they include

all kinds of occasions and transactions, both great and small.

Nay, we may find a ground for discourse on business fitter than

them both, which is discourse upon such Letters as are wise and

weighty, like those of Cicero to Atticus, and others ; for letters

1

Ovid, De Arte Amat. i. 760.: Qui sapit innumeris moribus aptus erit.



THE EIGHTH BOOK. 57

have a closer and more lively representation of business, than

either annals or lives. Thus have we spoken both of the

matter and form of this first part of the knowledge of negotia-

tion touching scattered occasions, which we note to be deficient.

But yet there is another part of this knowledge, which differs

as much from that whereof we have spoken, as general wisdom

differs from wisdom for oneself; the one moving as it were

from the centre to the circumference, the other from the

circumference to the centre. For there is a wisdom of impart-

ing counsel to others, and there is a wisdom of foresight for

one's own fortunes ; and these sometimes meet, but oftener

sever. For many are wise in their own ways, who yet are weak

for government or counsel, like ants, which are wise creatures

for themselves, but very hurtful for the garden. This wisdom

for oneself the Romans, though excellent guardians of their

country, took much knowledge of;
"
For," says the comic poet,

"a wise man fashions his fortune for himself." 1 And it grew
into an adage amongst them,

"
Every man is the maker of his

own fortune." And Livy attributes it to the elder Cato,
" Such

was his vigour of mind and understanding, that wherever he had

been born, he would have made his fortune." 2

This kind of wisdom, if it be too much declared and professed,

has always been regarded as not only impolitic, but unlucky and

ill-omened ; as was observed in Timotheus the Athenian, who

having done many great services to the state in his government,
and giving the customary account thereof to the people, con-

cluded every particular with this clause,
" And in this fortune

had no part."
3 But it happened that he never prospered in any-

thing he took in hand afterwards ; for this is too high and too arro-

gant, savouring of that which Ezekiel says of Pharaoh,
" Thou

sayest, my river is mine own, and I have made it for myself;"
4

or of that which Habakkuk says,
"
They exult and offer sacri-

fices to their net;"
5 or of that which the poet expresses of

Mezentius the despiser of the gods :

Dextra mihi Deus, et telum quod missile libro

Nunc adsint." 6

1 Plaut Trinummus, ii. 2. 84 2
Livy, xxxix. 40. Plut. in Sylla, c 6.

4 Ezek. xxix. 3.
5 Habak. i. 16.

6
Virg. ^En. x. 773. :

My own right hand and sword assist my stroke,

These gods alone Mezentius will invoke. ,
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Lastly, Julius Cassar never, as far as I recollect, betrayed the

weakness of his secret thoughts, except in a similar kind of

speech. For when the augur brought him word that the en-

trails were not favourable, he murmured in a low voice,
"
They

will be more favourable when I choose l

;

" which speech did

not long precede the misfortune of his death. For this excess

of confidence was ever as unlucky as unhallowed ; and therefore

great and truly wise men have thought it right to ascribe their

successes to their fortune, and not to their skill or energy.
Thus Sylla surnamed himself " the Fortunate,"

2 not " the

Great :

" and Caesar (better in this instance than the last) said

to the master of the ship,
" You carry Caesar and his fortune." 3

Nevertheless, proverbs such as these,
"
Every man is the

architect of his own fortune ;

" "A wise man shall rule over

the stars ;

" " No path is impervious to virtue ;

" 4 and the like ;

if taken and used as spurs to industry, and not as stirrups to

insolence, rather to beget in men resolution and strength of

judgment than arrogance or outward declaration, have ever

been rightly held sound and good, and are doubtless imprinted
in the greatest minds, so as sometimes they can scarce contain

such opinions within ; as we see in Augustus Caesar, (who,

compared with his uncle, was rather unlike than inferior, though

decidedly a man of more moderation), how on his death-bed he

desired his friends around him to give him a " Plaudite
"

when he expired, as if he were conscious to himself that he had

well played his part in life.
5 This part of knowledge I report

also as deficient; not but that it is used and practised even

more than is fit, but it has not been handled in books. And
therefore according to my custom, I will as before set down
some heads or passages of it, and call it the Architect of Fortune,

or the Knowledge of Advancement in Life.

Wherein at first sight I shall appear to handle a new and

unwonted argument, in teaching men how to raise and make
their fortune ; a doctrine indeed, wherein every man perchance
will be ready to yield himself a disciple, till he has experience of

the difficulty thereof. For the things necessary for the acquisi-

tion offortune, are neither fewer nor less difficult nor lighter than

those to obtain virtue ; and it is as hard and severe a thing to be

1 Sueton. in Julio, c. 77, 2 Plut. in Sylla, c. 6.
s Plut. de Roman. Fort. p. 319.

*
Ovid, Met. xiv. 113. * Sueton. in Aug. c. 99
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a true politician, as to be truly moral. But the handling hereof

concerns learning greatly, both in honour and substance ; in

honour principally, that pragmatical men may not imagine that

learning is like a lark, which can mount and sing and please

itself and nothing else ; but may know that it rather partakes

of the nature of a hawk, which can soar aloft, and can also

descend and strike upon its prey at pleasure. Again, it tends

to the perfection of learning, because it is the perfect law of the

inquiry of truth,
" that nothing be in the globe of matter which

has not its parallel in the globe of crystal or the understand-

ing ;

"
that is, that there be nothing in practice, whereof

there is no theory and doctrine. Not however that learning

admires or esteems this architecture of fortune otherwise

than as an inferior work. For no man's fortune can be an

end worthy of the gift of being that has been given him by
God; and often the worthiest men abandon their fortunes

willingly, that they may have leisure for higher pursuits. But

nevertheless, fortune as an instrument of virtue and merit

deserves its own speculation and doctrine.

To this doctrine are attached certain precepts, some sum-

mary, and some scattered or various ; whereof the former

relate to the just knowledge of ourselves and others. Let the

first precept then (on which the knowledge of others turns)

be set down as this : that we obtain (as far as we can) that

window which Momus required
l

; who seeing in the frame of

man's heart such angles and recesses found fault that there was

not a window to look into its mysterious and tortuous windings.
This window we shall obtain by carefully procuring good
information of the particular persons with whom we have to

deal ; their natures, their desires and ends, their customs and

fashions, their helps and advantages, with their principal means

of support and influence ; so again their weaknesses and disad-

vantages, where they lie most open and obnoxious ; their friends,

factions, patrons and clients ; their enemies, enviers, and com-

petitors ; their moods and times ;

(Sola viri molles aditus et tempora noris)
3

:

1 Lucian in Hermotim. 20.
2

Virg. JEn. iv. 423. :

His times of access you alone can find,

And know the soft approaches to his mind.
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lastly, their principles, fashions, prescribed rules, and the like ;

and this not only of particular persons, but also of the particular

actions which are on foot from time to time, and as it were

under the anvil ; how they are directed and succeed, by whom

promoted or opposed, what is their weight and importance, what

consequences they involve, and the like. For the knowledge
of present actions is not only material in itself, but without it

also the knowledge of persons. will be very treacherous and

erroneous ; for men change with actions, and whilst they are

involved and engaged in them they are one, and when they
return to their nature they are another. These informations

of particulars touching persons and actions, are as the minor

propositions in eyery active syllogism ; for no truth or excellence

of observations or axioms (whence the major political propo-
sitions are drawn) can suffice to ground a conclusion, if there

be error in the minor proposition. For the possibility of this

knowledge Solomon is our surety ; who says,
" Counsel in the

heart of man is like deep water, but a man of understanding
will draw it out." 1 And although the knowledge itself falls

not under precept, because it is of individuals, yet the instruc-

tions for obtaining it may be laid down with advantage.

Knowledge of men may be derived and obtained in six

ways ; by their countenances and expressions, their words, their

actions, their dispositions, their ends, and lastly, by the reports of

others. With regard to the countenance, be not influenced by
the old adage,

" Trust not to a man's face ;

" 2 for though this

may not be wrongly said of the general outward carriage of

the face and action, yet there are some more subtle motions

and labours of the eyes, mouth, countenance, and gesture, by
which (as Q. Cicero elegantly expresses it), the " door of the

mind,"
3

is unlocked and opened. Who more close than Tiberius

Caesar? Yet Tacitus, in noting the different character and

manner of speaking which he employed in commending the ex-

ploits of Germanicus and Drusus to the Senate, says, that his

praises of Germanicus were set forth " in words which appeared
rather studied for outward effect, than as if he really felt them ;

"

but of his praises of Drusus, he says,
" that he said less, but

spoke more earnestly and sincerely."
4

Again, Tacitus in

speaking of this same Tiberius, and remarking on some speech,

1 Prov. xx. 5. 2 Juv. ii. 8. : Front! nulla fides.
* De Pet. Cons. 11. Tacit. Ann. i 52.
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as being somewhat less ambiguous, says,
" At other times he ap-

peared to have a difficulty with his words, but he spoke more

freely, when he took anybody's part;
" l so that it is hard to

find any man so skilled and perfect in the art of dissimulation,

or any countenance so controlled or commanded (as he calls

it) as to sever from a feigned and dissembling tale all these marks,

and prevent the style from being either more careless, or more

adorned, or more tedious and wandering, or more dry and hard,

than usual.

As for words, though they be (as physicians say of waters)
full of trickery and deceit, yet they are excellently detected in

two ways ; namely, either when they are spoken on the sudden,

or in passion. Thus we see Tiberius, being suddenly incensed

at some stinging words of Agrippina, and thrown a little off

his guard, advanced a step out of his natural dissimulation.
" These words (says Tacitus) drew from him a voice seldom

heard from that dark bosom, and taking her up sharply, he

reminded her in a Greek verse that she was thus offended, because

she did not reign."
2 And therefore the poet elegantly calls

passions,
"
tortures," which urge men to confess their secrets :

Vino tortus et ira.
3

And experience shows that there are very few men so true to

their own secrets, and so settled in their purpose, but that

sometimes through anger, sometimes through bravado, some-

times through affection for their friends, sometimes through a

weakness of mind unable any longer to bear the burden of its

thoughts, and sometimes through some other affection, they

open and communicate their secret thoughts and feelings ; espe-

cially if they be put to it with a counter-dissimulation accord-

ing to the Spanish proverb,
" Tell a lie, and find a truth."

Neither should deeds, though the most assured pledges which

the human mind can give, be entirely trusted, without a judi-

cious and careful consideration of their magnitude and nature.

For the saying is most true,
" that fraud begins by winning

credit in small things, that it may deceive with greater ad-

vantage ;

" 4 and the Italian thinks himself upon the point of

1 Tac. Ann. iv. 31. 2
Ib. iv. 52.

3
Ilor. Ep. 1. 18. 38.:

Tortured with wine and wrath.
4

Livy, xxviii. 42.
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being bought and sold, if he is better used than he was wont to

be, without manifest cause. For small favours do but quiet and

lull to sleep men's caution and industry, whence they are rightly

called by Demosthenes,
"
pops to feed sloth." l

Again, the

treacherous and ambiguous character of some deeds, even such

as are taken for favours, may be seen from that deception which

Mucianus practised on Antonius Primus ; when after the hollow

and unfaithful reconciliation which was made between them,

he advanced many of the friends of Antonius to great offices :

" At the same time he bestows on his friends tribuneships and

governments ;

" 2
wherein, under pretence of strengthening

Antonius, he entirely disarmed and isolated him by winning
his friends.

But the surest key to unlock the minds ofmen, is by searching
and thoroughly understanding either their natures and characters,

or their intentions and ends; wherein the weaker and more simple

sort are best interpreted by their natures, but the wiser and

more reserved by their ends. For it was both pleasantly and

wisely said, though I think very untruly, by a nuncio of the

Pope, on his return from an embassy to a certain nation, where

he had served as legate ; who, when his opinion was asked

touching the appointment of his successor, gave as his advice,
" in no case to send one who was remarkably wise, but one

rather ofmoderate abilities ; because (said he) no very wise man
would ever imagine what they in that country were likely to

do." And certainly it is a very frequent error, especially

among wise men, to measure others by the standard of their

own genius, and to shoot over the mark, by supposing that

men have deeper ends in view, and more subtle schemes than

ever entered into their minds ; as is elegantly expressed by
the Italian proverb, which remarks,

" There is always less

money, less wisdom, and less faith, than men imagine." Where-
fore in men of a meaner capacity, because they do many foolish

things, we must form our opinion rather from the propensities

of their natures, than from their designs and ends.

Princes also (though for a very different reason) are best

interpreted by their natures, but private persons by their ends.

For princes being at the summit of human desires, have for the

1 Cf. Dem. Olynth. iii. 33., and 1 Philipp. towards the end.
2 Tac. Hist iv. 39.
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most part no particular ends whereto they earnestly and con-

stantly aspire, by their position and distance from which a

measure and scale of the rest of their actions might be taken ;

and this is one of the principal causes why their hearts are

(as the Scriptures declare) inscrutable. 1 But every private

person is like a traveller striving earnestly to arrive at the end

of his journey where he may rest ; whereby it is not difficult to

conjecture what he will do, and what he will not do. For if

it be a means to his end he will probably do it ; but if opposed
to his end, he will probably not do it. Nor is it enough to

inform ourselves only of the variety of men's natures and ends

simply ; but we should also examine them comparatively, and

find what it is that predominates and directs the rest. Thus,
we see, when Tigellinus saw himself outstripped by Petronius

Turpilianus in providing pleasures and catering to Nero's

humours,
" he wrought

"
(says Tacitus)

" on Nero's fears,"
2

whereby he displaced his rival.

As for the knowing of men at second hand from the reports
of others, a few words will suffice. Men's weaknesses and

faults are best known from their enemies, their virtues and

abilities from their friends, their customs and times from their

servants, their opinions and thoughts from their familiar friends,

with whom they discourse most. General fame is light, and

the judgments of superiors are not much to be trusted ; for to

them men are more masked. " The truest character comes

from a man's own household." 3

But to all this inquiry the most compendious way rests in

three things ; the first is to have a general acquaintance with

those who have a varied and extensive knowledge both of

persons and things ; but especially to endeavour to have at

least some particular friends who, according to the diversity of

business and the diversity of persons, can give perfect and solid

intelligence in every several kind. The second is to keep a

discreet temper and mediocrity both in liberty of speech and in

secrecy ; in most cases using liberty, but secrecy when the oc-

casion requires it. For liberty of speech invites and provokes a

similar liberty in others, and so brings much to a man's know-

ledge ; but secrecy induces trust, so that men like to deposit

their secrets there, as in their own bosom. The last is the

1 Pro. xxv. 3.
2 Tac. Ann. xiv. 57. s

Q. Cicero, De Pet. Cons. 5.
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gradual reducing of a man's self to such a Watchful and ready
habit of mind, that in every conference and action he may both

carry on the matter in hand, and also observe other incidents.

For as Epictetus lays down that a philosopher in every par-

ticular action should say to himself,
" I both wish to do this,

and also to keep to my rule :

" l so a political man in every-

thing should inwardly resolve,
" I will both do this, and

learn something more for future use." Wherefore those

who are so intent and absorbed in the matter which they
have in hand, that they have not even a thought to spare for

anything that may turn up by the way (which Montaigne
confesses to have been his weakness 2

),
are indeed the best

servants of kings and commonwealths, but fail in advancing
their own fortunes. Meanwhile special care should be taken

to restrain too great an energy and zeal of mind, lest by much

knowledge we be drawn on to much meddling, than which

nothing is more unfortunate and rash. So that this variety of

knowledge of persons and things, which I recommend to be

gained, returns in the end only to this, that we make a more

judicious choice of the actions we undertake, and of the persons
whose assistance we use ; whereby we may manage and con-

duct everything with more safety and dexterity.

Next to the knowledge of others comes the knowledge of

self. And here, we must use even greater care in gaining

good and accurate information touching ourselves, than touching

others; since the oracle "know thyself" is not only a rule of

universal wisdom, but has a special place in politics. For St.

James says well,
" That he who looks at his face in a glass, yet

suddenly forgets what manner of man he was ;

" 3 so that there

is need of very frequent inspection. And this holds good like-

wise in politics, though the glasses are different ; for the divine

glass in which we ought to behold ourselves is the "Word of

God, but the political glass is nothing else than the state of

the world or times wherein we live.

Men ought therefore to take an accurate and impartial

survey of their own abilities, virtues, and helps ; and again, of

their wants, inabilities, and impediments ; making the account

in such a manner that the former are always estimated rather

more, and the latter rather less than they really are. From

1
Epict Enchir. c. 9. 2 C Essay De 1'Utilite et de 1'Honnettete.

*
St. James, i. 23, 24.
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this examination they should frame the following considera-

tions.

First, to consider how their natural and moral constitution

sort with the general state of the times ; which if they find

agreeable and consonant, then in all things to give themselves

more scope and liberty, and indulge their dispositions ; but if

there be anything differing and discordant, then in the whole

course of their life to be more close, retired, and reserved. And
this we see in Tiberius, who being conscious that his tastes did

not well suit with the age, never attended the public games,
and during the twelve last years of his life never even went into

the Senate ; whereas Augustus lived ever in men's eyes, which

Tacitus observes :
" Tiberius's habits (says he) were different." l

Pericles also acted on the same principle.

Secondly, to consider how their nature sorts with the profes-

sions and courses of life which are in use and repute, and whereof

they have to make election ; so that if their profession is not al-

ready determined, they may make choice of that which is most

fit and agreeable to their disposition ; but if they have already
entered on a path of life for which they are not naturally suited,

that they may leave it the first opportunity, and adopt a fresh

profession. And this we see was done by Valentine Borgiat

who was brought up by his father to the priesthood, but after-

wards quitted it in obedience to his own inclination, and betook

himself to a military life ; although equally unworthy of the

office of prince and priest, seeing that he dishonoured both. 2

Thirdly, to consider how they sort with their equals and

rivals, whom they are like to have as competitors in their

fortune ; and to take that course of life wherein there is the

greatest scarcity of distinguished men, and they themselves are

likely to be most eminent. As Julius Cassar did, who at first

was an orator and pleader, and devoted himself entirely to a

civil life ; but when he saw how Cicero, Hortensius, and Ca-

tulus excelled in eloquence, and that there was no man of any

great reputation in military matters but Pompey, he forsook

the course he had begun, and bidding a long farewell to a civil

greatness transferred his designs to the arts of a soldier and

a general ; whereby he mounted to the highest power of the

state.

1 Tacit. Ann. i. 54. 2 Guicciard. vi. 3.
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Fourthly, to consider their own nature and disposition in the

choice of their friends and dependences. For different natures

require different kinds of friends: to some is suited such as are

solemn and silent ; to others such as are bold and arrogant, and

so on. And it is worthy of mark what kind of men the friends

of Julius Caesar were (namely, Antony, Hirtius, Pansa, Oppius,

Balbus, Dolabella, Pollio, and the rest), who used to swear,
" that they were ready to die, so Caesar might live,"

' dis-

playing an infinite affection for Caasar, but arrogance and

contempt towards every one else ; men active in the execution

of business, but of no great character or reputation.

Fifthly, to take especial heed how they guide themselves by

examples, and not vainly to endeavour to frame themselves upon
other men's models ; as if what is open to others must needs

be open to them, not at all reflecting how far the nature and

character of their models may differ from their own. And it

was this error into which Pompey evidently fell, who, as Cicero

has recorded, was so often wont to say,
"
Sylla could do this, why

should not I ?
" 2 Wherein he was much deceived, the nature

and proceedings of himself and Sylla being as far removed as

the heaven from the earth ; the one being fierce, violent, and

in everything pressing on to the end ; the other solemn, re-

spectful of the laws, and regulating everything with a view to

his dignity and character, which made him far less strong and

effectual in accomplishing his designs. There are likewise

other precepts of this nature, but these will be enough for an

example of the rest.

But it is not enough for a man only to know himself; for

he should consider also of the best way to set himself forth to

advantage ; to disclose and reveal himself ; and lastly, to turn

and shape himself according to occasion. Now for the first we
see nothing more usual than for the worse man to make the

better external show. It is therefore no unimportant attribute

of prudence in a man to be able to set forth to advantage
before others, with grace and skill, his virtues, fortunes, and

merits (which may be dons without arrogance or breeding

disgust) ; and again, to cover artificially his weaknesses, defects,

misfortunes, and disgraces ; dwelling upon the former and

turning them to the light, sliding from the latter or explaining
them away by apt interpretations, and the like. Tacitus says

1 PluL in Caes. 3.
*

Cic. Ep. ad Att. ix. 10.
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of Mucianus, the wisest and most active politician of his time,
" That he had a certain art of setting forth to advantage every

thing he said or did." l And it requires indeed some art, lest

it become wearisome and contemptible ; but yet it is true that

ostentation, though carried to the first degree of vanity, is

rather a vice in morals than in policy. For as it is said of

calumny,
" calumniate boldly, for some of it will stick," so it

may be said of ostentation (except it be in a ridiculous degree
of deformity), "boldly sound your own praises, and some of

them will stick." It will stick with the more ignorant and

the populace, though men of wisdom may smile at it ; and the

reputation won with many will amply countervail the disdain

of a few. But if this self-display whereof I am speaking be

carried with decency and judgment, as with a natural, candid,

and ingenuous bearing ; or if it be employed in times of danger,
as by military persons in the time of war, or at times when
others are most envied; or if what a man says in his own

praises appears to drop carelessly and unintentionally, without

being dwelt upon too long or too seriously ; or if a man at the

same time that he praises does not refrain from ridiculing and

finding fault with himself; or if he do it not spontaneously, but

appears provoked and challenged to it by the reproaches and

insolence of others, it adds greatly to his reputation. And

surely no small number of those who are of a solid nature, and

who from the want of this ventosity cannot spread all sail in

pursuit of their own honour, suffer some prejudice and lose

dignity by their moderation.

But for this enhancement of virtue, though some persons of

weaker judgment and perhaps too scrupulous morality may
disapprove of it, yet no one will deny that we ought at least to

take care that virtue be not undervalued and unduly debased

through neglect. This depreciation in the price of virtue may
be effected in three ways : first, by a man offering and obtrud-

ing himself and his services in any business when he is unasked

and uncalled for ; wherein men think he is rewarded, if he be

not rejected. Secondly, by doing too much at the com-

mencement of an action, and by performing all at once what

ought to be done by degrees ; which in matters well managed

procures a premature favour at first, but in the end induces

1 Tac. Hist. li. 80.
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satiety. Thirdly, by feeling too soon and easily the fruit of

virtue in commendation, applause, honour, and favour, and

being content therewith ; on which there is a prudent warning,
" Take care lest you appear unaccustomed to great things if

you are thus delighted by a small thing, as if it were great."
l

But a diligent covering of defects is of no less importance
than a prudent and skilful display of virtues. Defects may be

principally concealed in three ways, and as it were under three

coverts ; namely, caution, colour, and confidence. Caution is,

when men discreetly avoid those things to which they are not

equal ; whereas contrariwise bold and unquiet spirits thrust

themselves without reflection into matters of which they have

no experience, and so publish and proclaim all their defects.

Colour is, when men warily and skilfully make and prepare a

way for themselves, for a favourable and convenient construc-

tion of their faults or wants ; as proceeding from a better cause,

or intended for some other purpose, than is commonly imagined.
For as to the concealment of vice, it is well said by the poet,

that " vice often hides itself in the neighbourhood of virtue." 2

And therefore, whatsoever want a man has, he must take care

to borrow the mask and colour of the neighbouring virtue that

shadows it ; as if he be dull, he must affect gravity ; if a coward,

mildness ; and so on. It will be of advantage also for a man to

frame and spread abroad some probable reason why he shrunk

from doing his best, that the want of power may be imputed to

want of will. As to confidence, it is indeed an impudent, but

yet the surest and most effectual remedy ; namely, for a man to

profess to depreciate and despise whatsoever he cannot obtain
;

after the principle of prudent merchants, whose business and

custom it is to raise the price of their own commodities, and to

beat down the price of others. But there is a confidence which

surpasses this other in impudence; and this is, for a man to

brazen out his own defects, by putting them forward and dis-

playing them to view ; as if he believed himself especially
eminent in those things wherein he is deficient. And the

more easily to impose on others, he should appear to have least

opinion of himself in those things wherein he is really the

best : just as we see it is the practice of poets, who when they
recite their verses, and you except to any, will immediately say,

1
Rhetor, ad Keren, iv. 4.

3
Ovid, Art. Amat. ii. 662.: Saepe latet vitium proximitate boni.
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'* that that line cost them more labour than any of the rest ;

"

and presently they will bring forward some other verse, which

they know well enough to be the best in the number and the

least open to objection, and seeming to suspect it themselves

they will ask your opinion of it. But above all, if a man
means to make a good figure and maintain his just position in

the world, I consider it of the greatest importance to him, not

to show himself disarmed and exposed to scorn and injury by
too much goodness and sweetness of nature ; but rather in

everything to exhibit from time to time some sparks of a free

and noble spirit and one that carries with it no less of the sting

than of the honey. This kind of fortified carriage, with a spirit

ready and prepared to defend itself against insults, is sometimes

accidentally forced upon men by something inherent in their

person or fortune ; as in the case of persons deformed, illegiti-

mate, or disgraced. Whence men of this nature, if ability be

not wanting, commonly turn out fortunate.

With regard to the disclosing of a man's self, it is a very
different thing from the self-display of which I have been

speaking. For it relates not to a man's virtues or faults, but to

his particular actions in life
; wherein there is nothing more

politic for a man, than to preserve a sound and wise mediocrity
in declaring or concealing his meaning in particular actions. For

although depth of secrecy and concealment of designs, and that

manner of action, which effects everything by dark arts and

methods (or mene.es sourdes as the French call them) be both

useful and admirable ; yet frequently, as is said, dissimulation

breeds errors which ensnare the dissembler himself. Whence
we see that the greatest and most noted politicians have not

hesitated to declare freely and undisguisedly the objects which

they had in view. So Lucius Sylla made open profession
" that he wished all men happy or unhappy, as they stood his

friends or enemies." So Csesar, when he first went into Gaul,

did not scruple to profess,
" that he had rather be first in a vil-

lage than second in Rome." ] And again, as soon as he had

begun the war, he by no means played the part of a dissembler,

if we may judge by what Cicero says of him,
" The other

(meaning Caesar) does not refuse, but rather demands to be

called a tyrant, as he really is."
2 So we see in a letter of Cicero

1 Plutarch's Apopthegms.
2 Cic. Ep. ad Attic, x. 4.
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to Atticus, how little of a dissembler Augustus Caesar was ; for

on his very entrance into public life, when he was still the

darling of the senate, yet in his harangues to the people he

would use this form of oath; "As I hope to attain to the

honours of my parent ;

" * which was nothing less than the ty-

ranny. It is true indeed that to lessen the envy of it, he would

at the same time stretch forth his hand towards a statue of

Julius Caesar which was erected in the place ; whereat men

laughed, and applauded, and wondered, and said to one another,
" What is this ? What sort of young man is this ?

" and yet

thought a man could mean no mischief who spoke his feelings

so openly and ingenuously. Now all these, whom I have men-

tioned, were prosperous ; whereas Pompey, who tended to the

same ends, but in a more dark and dissembling manner (as Ta-

cijus says of him,
" A more reserved, but not a better cha-

racter ;

" 2 wherein Sallust concurs,
" Of honest tongue and

shameless mind " 3
), made it his design, and attempted by in-

numerable intrigues to keep his own ambition and desires quite

secret, and in the mean time to drive the state into such anarchy
and confusion that it should be forced of necessity to cast itself

into his arms, and the sovereign power might thus be thrust

upon him, apparently against his will and inclination. But

when he had brought it, as he thought, to this point, when he

was chosen sole consul (as no one had ever been before), yet
was he no way nearer to his ends ; because they who certainly

would have assisted him did not understand what he wanted ;

so that in the end he was fain to go on the common and beaten

track of procuring arms and raising an army under colour of

opposing Caesar; so tedious, uncertain, and mostly unfortunate

are those designs which are concealed beneath a deep dissimu-

lation. And this appears to have been the feeling of Tacitus,

when he constitutes the artifices of dissimulation as a wisdom

of an inferior form to the arts of true policy, attributing the

former to Tiberius, but the latter to Augustus ; for speaking
of Li via, he says,

" That she was equally suited to the arts of

her husband, and the dissimulation of her son." 4

With regard to turning and shaping the mind, we must
strive with all possible endeavour to render the mind obedient

to occasions and opportunities, and to be noways obstinate and

1
Cic, ad Attic, xvi. 15. 2 Tac. Hist. ii. 38.

* Cf. Sueton. de Claris Grammaticis, c. 15. 4 Tac, Ann. v. 1.
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refractory towards them. For nothing hinders men's actions

or fortunes so much as this,
" to remain the same, when the

same is unbecoming;"
1 that is, for men to be as they were,

and follow their own nature, when occasions change : whence

Livy, in introducing Cato the Elder, as a most skilful archi-

tect of his fortune, adds well of him,
" That he had a wit that

could turn." 2 This also is the reason why grave and solemn

wits, which know not how to change, have generally more

dignity than good fortune. But this viscous and knotty temper
which is so averse to change is nature in some ; in others it is

the result of habit (which is a second nature), and an opinion

(which easily steals into men's minds), namely, that men can

hardly make themselves believe that they ought to change that

course which they have found by experience to be prosperous
and successful. For Machiavelli notes wisely, how Fabius

Maximus would have retained to the last his old habit of tem-

porising and protracting the war, when the nature of the war

was altered and required more vigorous measures. 3 In others

again the fault arises from weakness of judgment, that they do

not discern in time when things or actions have reached a period^

but come in too late, when the occasion has passed by ; as De-

mosthenes says, when in reproving the Athenians he compares
them to country fellows, who, in playing in the fencing school,

when they have received a blow, always remove their shield to

that ward, and not before.4 In others again it is a dislike to

lose their labours in the path which they have once entered, and

an unwillingness to sound the retreat, with a confidence that

by perseverance they will overcome the occasion. But from

whatsoever root this stubbornness and restiveness of mind

proceeds, it is a thing most prejudicial to man's actions and

fortunes ; and nothing is more politic than to make the wheels

of the mind concentric and voluble with the wheels of fortune.

And so much for the two summary precepts of this Architecture

of Fortune ;
whereof the scattered precepts are numerous, but I

will select a few for example's sake.

The first precept is that the carpenter of fortune should

make a good use and a right application of his rule ; that is,

that he should accustom his mind to judge of the proportion

and value of all things, as they conduce more or less to his

1 Cf. Cic. de Clar. Orat c. 95. : Idem manebat neque idem decebat
2
Livy, xxxix. 40. 8 Macch. Discorsi, iii. 9.

4 Demosth. 1 Pbilipp. 46.
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fortune and ends, and that he do this substantially, not super-

ficially. It is a thing strange, but true, that the logical part

(if I may so term it) of many men's minds is good, but the

mathematical part erroneous ; that is, they can judge well

enough of the consequences, but most unskilfully of the values

of things ; whence it happens that some take delight in pri-

vate and secret converse with princes, others in popular fame

and applause, supposing them to be things of great value ;

whereas in many cases they are full both of envy and peril.

Others again measure things according to the labour and diffi-

cultybestowed upon them, and think that if they be only moving

they must needs advance and proceed ; as Caesar said ironically

of Cato of Utica, when he describes how laborious and assiduous

and indefatigable he was to no great purpose,
" All these things

he did with much earnestness." 1 Hence too it comes that men
often deceive themselves, in thinking that if they procure the

assistance of any man of worth and reputation, they are certain

to succeed ; whereas it is not the greatest but the fittest instru-

ments that finish the work both quickest and best. Now for the

true information of the mathematical part of the mind, it is worth

while to know and have a description of what should be set down
first for the raising and advancing of a man's own fortune, what

second, and so on. First I set down the amendment of the

mind ; for the removing of impediments and working out the

knots of the mind will sooner open the passage to fortune, than

the obtaining of fortune will remove the impediments of the

mind. In the second place I set down wealth and means, which

many perhaps would have placed first, because of their great
use in everything ; but that opinion I may condemn, for the

reason which Machiavelli gave in a case not much unlike. For
whereas there was an old proverb,

" that money is the sinews

of war,"
2
yet he maintained on the contrary that the true sinews

of war are nothing else than the sinews of a valiant and military

people. And so in like manner it may be truly affirmed, that

it is not money that is the sinews of fortune, but it is rather the

sinews of the mind, wit, courage, audacity, resolution, temper,

industry, and the like. In the third place, I set down charac-

ter and reputation, the rather because they have certain tides

and seasons, which if they be not taken in due time are diffi-

1 Caes. Bell. Civil, i. 30. 2 Mach. Discorsi, ii. 10.; ct cf. Cicero, Philip, v.
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cult to be recovered, it being extremely hard to restore a falling

reputation. And lastly, I place honour, which is more easily

won by any of the other three, much more by all combined, than

if you begin with honour, and then proceed to the rest. But

as it is of no little consequence to preserve order in matter, so

it is of no less consequence to preserve order in time, the con-

fusion whereof is one of the commonest errors ; while men fly

to their ends, when they should only be attending to their

beginnings ; and carelessly passing over the things which lie

before them they rush at once to the highest and greatest of

all ; whereas it is a good precept,
" Attend to present bu-

siness." 1

A second precept is to beware of being carried by an excess

of magnanimity and confidence to things beyond our strength,

and not to row against the stream. It is excellent counsel

regarding men's fortunes,
" Be ruled by the Fates and the

Gods ;

" 2 for we ought to look round and observe where things
lie open to us, and where they are closed and obstructed, where

they are difficult and where easy, that we may not waste our

strength on things to which convenient access is forbidden.

For in this way we shall avoid repulse, not occupy ourselves

too much about one matter, earn a character for moderation,

offend fewer persons, and get the credit of continual success;

whilst things which would perhaps have happened of them-

selves will be attributed to our industry.

The third precept seems to be somewhat repugnant to the

former two, though not so if rightly understood. The nature

of it is this, that we should not always wait for occasions, but

sometimes challenge and induce them ; and it is that to which

Demosthenes alludes in high terms,
" In the same manner

as it is a received principle that the general should lead the

army, so should wise men lead affairs, causing things to be done

which they think good, and not themselves waiting upon
events." 3 For if we diligently observe, we shall find two dif-

ferent kinds of sufficiency in performing actions and managing
business. Some can make an apt use of occasions, but plot or

invent nothing of themselves ; others are wholly bent on their

own plots, but cannot take advantage of accidental opportu-

1
Virg. Eclosr. ix. 66. : Quod mine instat agamus.

2 Lucan, viii. 486. : Fatis accede Deisque.
3 Deiuosth. Philip, i. 45.
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nities ;
either of which abilities without the other is very lame

and imperfect.

A fourth precept is to undertake nothing which of necessity

takes up a great quantity of time, but to have this sound ever

ringing in our ears,
" tune is flying, time which cannot be

retrieved." ' And this is the reason why those who have devoted

themselves to laborious professions and the like, as lawyers,

orators, learned divines, and writers of books, are not so clever

in founding and promoting their own fortunes
; because their

tune is so much occupied with other things that they cannot in-

vestigate particulars, wait occasions, and devise and meditate on

plots to advance their fortunes. Moreover, in the courts of

princes and in commonwealths you will find that the ablest

persons both to improve their own fortunes and to assail the

fortunes of others are those who have no public duty to per-

form, but are ever occupied in this study of advancement in

life.

A fifth precept is to a certain degree to imitate nature,

which does nothing in vain ; no very difficult task, if a man will

skilfully mix and interlace his several kinds of business. For in

every particular action a man ought so to direct and prepare his

mind, and should have one intention so underlying and sub-

ordinate to another, that if he cannot obtain his wishes in the

best degree, he may yet be satisfied if he succeed in a second,

or even a third ; and if he cannot obtain them at all in that

particular, then he may turn the labour spent in it to some

other end besides the one intended ; and if he cannot reap any
fruit of it for the present, he may yet make it as a seed of

somewhat in time to come ;
and if he can derive no substance

from it either now or hereafter, he may try at all events to win

some good opinion by it, or the like; by always exacting an

account of himself, by which it may appear that each action

and scheme has borne him some fruit more or less, and never

allowing himself to stand amazed and confused, or to despond

immediately that he fails to hit his chief mark. For nothing is

more impolitic than to be entirely bent on one action. He
that is so loses an infinite number of occasions, which indirectly

fall out by the way, and are perhaps more proper and propi-

1
Virg. Georg. iii. 284. :

Sed fugit interea, fugit irreparabile tempos.
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tious for future use than for the present matter ; wherefore

men must be perfect in that rule,
" These things ought ye to do,

and not to leave the others undone." l

A sixth precept is not to engage oneself too peremptorily in

anything, though at first sight it seem not liable to accident ;

but ever to have either a window open to fly out at, or a secret

way to retire by.

A seventh precept is that ancient precept of Bias, not con-

strued to any point of perfidiousness, but only to caution and

moderation, "Love as if you were sometime to hate, and

hate as if you were sometime to love ;

"
for it utterly betrays

and destroys all utility, for men to embark themselves too far

in unfortunate friendships, troublesome and turbulent quarrels,

or foolish and childish jealousies and emulations.

These will suffice for an example of the doctrine of advance-

ment in life. I would however have it frequently remembered,

that I am far from meaning that these sketches of things which

I note as deficients should be set down as complete treatises,

but only as shreds or fragments to serve as samples of the

whole piece. Nor again am I so foolish as to assert that

fortunes are not gained without all this contrivance which I

have mentioned. For I well know they come tumbling into

some men's laps ; and that others only obtain them by simple

diligence and attention, (using only a little caution,) without

any great or laborious art. But as Cicero, in his portrait of a

perfect orator, does not mean that every pleader should be or

can be such; and again, as in the description of a prince or

courtier by such as have handled those subjects, the model

is always framed according to the perfection of the art, and

not according to common practice ; so likewise have I done in

the description of a politic man, I mean politic for his own
fortune.

But it must be remembered all this while, that the precepts

which I have selected and set down on this subject are of that

kind which may be called Good Arts. As for Evil Arts, if a

man would propose to himself that principle of Machiavelli,
" that virtue itself a man should not trouble himself to attain,

but only the appearance thereof to the world, because the

1
St. Matth. xxiii. 23.; St. Luke, xi. 42.
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credit and reputation of virtue is a help, but the use of it is an

impediment ;

"
or again, that other principle of his,

" that a

politic man should have for the basis of his policy the assump-
tion that men cannot fitly or safely be wrought upon otherwise

than by fear; and should therefore endeavour to have every

man, as far as he can contrive it, dependent and surrounded

by straits and perils ;

" l so that his politician would appear to

be what the Italians call
" A sower of thorns :

"
or that prin-

ciple embodied in the verse quoted by Cicero,
" Let friends fall,

provided our enemies perish with them ;

" 2 as the Triumvirs

did, who with the lives of their friends purchased the destruc-

tion of their enemies : or if he would be an imitator of L. Ca-

tiline, to set on fire and trouble states, that he may the better

fish in muddy waters and make way for his own fortune;

"For," said he, "if a fire be lighted in my fortunes, I will

quench it, not with water, but with destruction:" 3 or if he

would make his own that saying of Lysander,
" that children

are to be deceived with comfits, and men with oaths;
" 4 with the

like depraved and pernicious doctrines, whereof (as in all other

things) there are a greater number than of the wise and good :

if any one, I say, takes pleasure in such kind of corrupt

wisdom, I will not certainly deny that (with these dispensations

from all the laws of charity and virtue, and an entire devotion

to the pressing of his fortune,) he may advance it quicker and

more compendiously. But it is in life as it is in ways, the

shortest way is commonly the foulest and muddiest, and surely
the fairer way is not much about.

But men ought to be so far removed from devoting them-

selves to wicked arts of this nature, that rather (if they are

only in their own power, and can bear and sustain themselves

without being carried away by a whirlwind or tempest of ambi-

tion) they ought to set before their eyes not only that

general map of the world,
" that all things are vanity and

vexation of spirit,"
5 but also that more particular chart, namely,

" that being without well-being is a curse, and the greater being
the greater curse ;

" and " that all virtue is most rewarded, and

all wickedness most punished in itself;
"
as the poet excellently

eays :

1 Cf. Macch. Principe, c. 17, 18. 2 Cic. pro Deiotaro, c. 9.
3

Cic. pro Muraen. c. 25. ; Sallust, Cat. c. 31. 4 Plut. in Lysand. c. 8.
*

Eccles. ii. 11.
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Quae vobis, quae digna, viri, pro laudibus istis

Praemia posse rear solvi ? pulcherrima primum
Dii moresque dabunt vestri. 1

And so on the other hand, it is no less truly said of the wicked,

"His own manners will be his punishment."
2

Secondly, meii

in projecting their schemes and diffusing their thoughts abroad

on every side, in order to forecast and advance their fortunes,

ought in the midst of these flights of the mind to look up to the

Eternal Providence and Divine Judgment, which often over-

throws and brings to nought the machinations and evil designs

of the wicked however deeply laid ; according to that Scripture,
" He hath conceived mischief, and shall bring forth a vain

thing."
3

Moreover, although men should refrain themselves

from injury and evil arts, yet this incessant, restless, and as

it were Sabbathless pursuit of fortune leaves not the tribute

which we owe to God of our time ; who we see demands and

separates for himself a tenth part of our substance, but a

seventh of our time. For what advantage is it to have a face

erected towards heaven, with a spirit perpetually grovelling

upon earth, eating dust like the serpent? As the heathen

also observed,
" the particle of the Divine Spirit cleaves to

the ground."
4 But if here any man flatter himself, that he will

employ his fortune well, though he should obtain it ill ; as was

said concerning Augustus Csesar, and Septimius Severus,
" that

either they should never have been born, or else they should

never have died,"
5
they did so much mischief in their rise to

greatness, and so much good when they were established ; yet,

let him bear in mind that such compensations of evil with good
are to be approved after the evil is done, but that such counsels

are to be condemned. Lastly, it will not be amiss for men, in

this eager and excited chase of fortune, to cool themselves a

little with that conceit which is elegantly expressed by the

Emperor Charles the Fifth in his instructions to his son,
" That fortune has somewhat of the nature of a woman, who,

1

Virg. JEn. ix. 252. :

Ye brave young men, what equal gifts can we,
In recompense of such desert, decree ?

The greatest, sure, and best you can receive,

The gods and your own conscious worth will give.

2 Cic. Ep. ad Att. ix. 1 2.
* Psalm vii. 1 4., or Job, xv. 35.

4 Hor. Sat. ii. 2. 79. : Atque affigit humo divinw particulam aurae.
4 Aurelius Victor, Epit. c. 1. Lampridius de Severo.
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if she is too much wooed, is commonly the further off." But
this last is only a remedy for those whose tastes are corrupted

by a disorder of the mind. Let men rather build upon that

foundation, which is as a corner stone both of Divinity and

Philosophy, wherein they nearly agree as to that which ought
to be sought first. For Divinity says,

" Seek ye first the

kingdom of God, and all these things shall be added unto

you ;

" l and philosophy says something like it,
" Seek ye first

the good things of the mind, and the rest will either be sup-

plied, or their loss will not be felt." And although the human
foundation is sometimes built upon the sand, as we see in Marcus

Brutus, when he brake forth into that speech at his death,

Te colui, Virtus, ut rem ; ast tu nomen inane es :
2

yet the same foundation, laid by the hand of heaven, is

ever laid upon the rock. Here then I conclude the doctrine

concerning advancement in life, and with it the general doctrine

concerning negotiation.

CHAP. III.

The Divisions of the Doctrine concerning Empire or Govern-
ment are omitted; An Introduction only is made to two

Deficients ; namely, the Doctrine concerning the Extension

of the Sounds of Empire, and the Doctrine concerning
Universal Justice, or the Fountains of Law.

I NOW come to the Art of Empire or Civil Government,
which includes (Economics, as a state includes a family. On
this subject, as I before said, I have imposed silence on myself,

though perhaps I might not be entirely unqualified to handle

such topics with some skill and profit, as being one who
has had the benefit of long experience, and who by your

Majesty's most gracious favour, without any merit of his own,
has risen through so many gradations of office and honour to the

highest dignity in the realm and borne the same for four whole

years ; and, what is more, being one who has been accustomed

1 St. Matth. vi. 33.
2 C Dio Cassius, xlvii. : Virtue I worshipped, and as real, sought,

But found her empty, and a thing of nought.
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for eighteen successive years to the commands and conversation

of your Majesty (whereby a very stock might be turned into

a statesman), and who also, besides other arts, has spent much

time in the study of laAvs and histories. All which I report

to posterity, not through any vain boasting, but because I

think that it is of no little importance to the dignity of

literature, that a man naturally fitted rather for literature than

for anything else, and borne by some destiny against the inclina-

tion of his genius into the business of active life, should have

risen to such high and honourable civil appointments under so

wise a king. But if my leisure time shall hereafter produce

anything concerning political knowledge, the work will per-

chance be either abortive or posthumous. In the mean time,

now that all the sciences are ranged as it were in their proper

seats, lest so eminent a seat should be left entirely vacant, I

have determined to mark as deficient only two parts of Civil

Knowledge, which do not belong to the secrets of Empire, but

have a wider and more common nature ; and according to my
custom I will set down examples thereof.

The Arts of Government contain three political duties;

first, "the preservation," secondly, "the happiness and pros-

perity," and thirdly, "the extension," of empire. Of these

the two former have in a great measure been excellently

handled, but nothing has been said on the last. I will therefore

set it down among the deficients, and according to custom,

propose an example thereof, calling it
" the Statesman in Ar-

mour" or the " Doctrine concerning the Extension of the Bounds

of Empire"

Example of a Summary Treatise touching the Extension of
Empire.

l

THE speech of Themistocles if applied to himself was cer-

tainly haughty and arrogant, but if generally applied to

others it seems to contain both a wise observation and a

severe censure. Desired at a feast to touch a lute, he said,
" he could not fiddle, but yet he could make a small town

a great city."
2 Now these words, transferred to a political

1 This Latin treatise on the Extension of Empire is nearly an exact translation of

the Essay on the True Greatness of Kingdoms. I have therefore retained the original

English with very few alterations.
2 Plut. in Them. 2.
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meaning, excellently describe and distinguish two very dif-

ferent abilities in those that deal in business of state. For if

a true survey be taken of the councillors, senators, and other

public statesmen who have ever been, there will be found some,

though very few, who can make a small city or kingdom great,

and yet cannot fiddle ; and on the other hand, there will be

found many very cunning on the lute or lyre (that is, in the

follies of courts), who yet are so far from having the power
to make a small state great, that they appear rather to be

naturally gifted to bring a great and flourishing state to ruin

and decay. And certainly those degenerate arts and shifts,

whereby many councillors and ministers often gain both favour

with their masters and estimation with the people, deserve no

other name than a certain knack of fiddling ; being things

rather pleasing for the time, and graceful to themselves only,

than advantageous to the weal and advancement of the state,

whereof they are ministers. There will no doubt be found other

councillors and ministers, of no mean character, equal to their

business, and able to govern the state well, so as to preserve it

from manifest precipices and inconveniences, who nevertheless

are far removed from the ability to raise and amplify an empire
in power, means, and fortune.

But be the workmen what they may be, let us consider the

work itself; that is, what is the true greatness of kingdoms and

states and how it can be obtained. It is a subject indeed

fit for princes to have ever in their hands and carefully to con-

sider ; to the end that neither by over-measuring their forces

they may engage in vain enterprises beyond their power ; nor

on the other hand by undervaluing them they may demean

themselves to timid and pusillanimous counsels.

The greatness of an empire as regards its size and territory

falls under measure ; as regards its revenue under computation.
The number of the population may be taken by a census; the

number and greatness of cities and towns by maps and surveys.

But yet there is nothing among civil affairs more subject to

error than the forming a true and right valuation of the power
and forces of an empire. The kingdom of heaven is likened not

to an acorn or any larger nut, but to a grain of mustard seed l

;

which is the smallest of all seeds, but yet has within itself a

certain property and spirit hastily to get up and spread. So

1
St. Matth. xiiL 31.
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there are some kingdoms and states very great in extent of

territory, and yet not apt to enlarge or command ; and some

that have but a small dimension of stem, and yet are apt to be

the foundations of great monarchies.

Walled towns, stored arsenals and armouries, goodly races of

horse, chariots of war, elephants, ordnance, artillery, and the

like ; all this is but a sheep in a lion's skin, except the breed

and disposition of the people be stout and warlike. Nay, num-
ber itself in armies is not much advantage, where the people
are of weak courage ; for, as Virgil says, it never troubles the

wolf how many the sheep be. 1 The army of the Persians in

the plains of Arbela was such a vast sea of people, that it

somewhat alarmed the commanders in Alexander's army ; who
came to him therefore and wished him to set upon them by
night ; but he answered, He would not pilfer the victory : and

the defeat was easy.
2 When Tigranes the Armenian, being

encamped upon a hill with four hundred thousand men, dis-

covered the army of the Romans being not above fourteen

thousand marching towards him, he made himself merry with

it, and said,
" Yonder men are too many for an embassage, and

too few for a fight."
3 But before the sun set, he found them

enough to give him the chase with infinite slaughter. Many
are the examples of the great odds between number and

courage ; so that it may be set down as a sure and tried rule,

that the principal point of greatness in any state is that the

people itself be by race and disposition warlike. Neither is

money the sinews of war, as it is trivially said, where the

sinews of men's arms in base and effeminate people are

failing. For Solon said well to Crossus, when in ostentation

he showed him his gold,
"

Sir, if any other come that has

better iron than you, he will be master of all this gold."
4

Therefore let any prince or state think soberly of his forces,

except his militia of natives be of good and valiant soldiers.

And let princes, on the other side, who have subjects of martial

disposition, know their own strength, unless they be otherwise

wanting unto themselves. As for mercenary forces, (which is

the usual help in this case,) all examples show, that whatsoever

state or prince rests upon them, he may spread his feathers for

a time, but he will mew them soon after.

1

Virg. Eel. vii. 52. 2 Plut. in Alex. c. 31.
3 Plutarch in Lucull. 27. and Appian, Bell. Mithrid. c. 85. *

Cf. Lucian's Charon.

VOL. V. G
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The blessing of Juclah and Issachar will never meet; that

the same people or nation should be both the lion's whelp, and

the ass between burdens. 1 Neither will it be that a people

over-laid with taxes should ever become valiant and martial.

It is true that taxes levied by consent of the state do abate

men's courage less ; as it has been seen notably in the excises

of the Low Countries ; and, in some degree, in the subsidies

of England. For you must note, that we speak now of the

heart and not of the purse. So that although the same tribute

and tax, laid by consent or by imposing, be all one to the purse,

yet it works differently upon the courage. So that you may con-

clude that no people over-charged with tribute is fit for empire.

Let states that aim at greatness take heed that their nobility

and gentlemen do not multiply too fast ; for that makes the

common subject grow to be a peasant and base swain, driven

out of heart, and in effect but the gentleman's labourer. Even
as you may see in coppice woods ; if you leave your staddles

too thick, you will never have clean under-wood, but shrubs

and bushes. So in countries, if the gentlemen be too many,
the commons will be base ; and you will bring it to that, that

scarce one man in an hundred will be fit for an helmet; especially

as to the infantry, which is the nerve of an army : and so there

will be great population and little strength. This which I

speak of has been nowhere better seen than by comparing of

England and France ; whereof England, though far less in

territory and population, has been nevertheless an overmatch ;

and for this reason, that the yeomen and lower classes of

England make good soldiers, which the peasants of France do

not. And herein the device of King Henry the Seventh (where-
of I have spoken largely in the history of his life) was pro-
found and admirable : in making farms and houses of husbandry
of a standard ; that is, maintained with such a proportion of

land attached inseparably to them, as may allow a subject to

live in convenient plenty and no servile condition; and to keep
the plough in the hands of the owners, or at least the tenants,

and not mere hirelings. And thus indeed you shall attain to

Virgil's character which he gives to ancient Italy :

Terra potens armis, atque ubere glebae.
2

Gen. xlix. 9. 14.

Virg. ^En. L 531. : Hesperia called, a land divinely blessed,

Of strength in arms and fruitful soil possessed.
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Neither is that state, (which, for anything I know, is almost

peculiar to England, and hardly to be found anywhere else,

except it be perhaps in Poland,) to be passed over ; I mean
the state of free servants and attendants upon noblemen and

gentlemen, who are no ways inferior to the yeomanry as in-

fantry. And therefore out of all question, the splendour and

magnificence and great retinues and hospitality of noblemen

and gentlemen received into custom conduce much unto mar-

tial greatness ; whereas, contrariwise, the close and reserved

living of noblemen and gentlemen causes a penury of military

forces.

By all means it is to be looked to, that the trunk of Nebu-

chadnezzar's tree of monarchy
l be great enough to bear the

branches and the boughs ; that is, that the natural subjects of

the crown or state bear a sufficient proportion to the stranger

subjects that they govern. Therefore all states that are liberal

of naturalization towards strangers are fit for empire. For to

think that an handful of people can, with the greatest courage
and policy in the world, embrace too large extent of dominion,

it may hold for a time, but it will fail suddenly. The Spartans
were a difficult and jealous people in point of naturalization ;

whereby, while they kept their compass, they stood firm ; but

when they did spread, and their boughs were become too great

for their stem, they became a windfall upon the sudden. Never

was any state in this point so open to receive strangers into

their body as were the Romans ; therefore it sorted with them

accordingly, for they grew to the greatest monarchy. Their

manner was to grant naturalization, which they called the right

of citizenship, and to grant it in the highest degree, that is, not

only the right of commerce, the right of marriage, the right of

inheritance ; but also, the right of voting, and the right of

bearing office ; and this not to single persons alone, but like-

wise to whole families ; yea, to cities, and sometimes to nations.

Add to this their custom of plantation of colonies, whereby
the Roman plant was removed into the soil of other nations :

and putting both constitutions together, you will say, that it

was not the Romans that spread upon the world, but it was

the world that spread upon the Romans : and that was the

surest way of greatness. I have marvelled sometimes at Spain,

1
Daniel, c. iv.

c 2
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how they clasp and contain so large dominions with so few

natural Spaniards ; but sure the whole compass of Spain is a

very great body of a tree, far above Rome and Sparta at the

first. And besides, though they have not had that usage to

naturalize liberally, yet they have that which is next to it
; that

is, to employ, almost indifferently, all nations in their militia of

ordinary soldiers; yea, and sometimes in their highest commands.

Nay, it seems at this instant they are sensible of this want of

natives and desire to remedy it ; as appears by the pragmatical
sanction published in this year.

It is certain that sedentary and within-door arts, and delicate

manufactures (that require rather the finger than the arm,) have

in their nature a contrariety to a military disposition. And

generally all warlike people are a little idle, and love danger
better than work ; neither must they be too much broken off it,

if they shall be preserved in vigour. Therefore it was great

advantage in the ancient states of Sparta, Athens, Rome, and

others, that they had the use of slaves who commonly dis-

patched those manufactures. But that is abolished in greatest

part by the Christian law. That which comes nearest to it is

to leave those arts chiefly to strangers, who for that purpose
are to be invited or at least easily received, and to contain the

principal bulk of the vulgar natives within those three kinds ;

tillers of the ground, free servants, and handicraftsmen of strong
and manly arts, as smiths, masons, carpenters, and the like ;

not reckoning professed soldiers.

But above all, for empire and greatness, it is of most im-

portance that a nation profess arms as their principal honour,

study, and occupation. For the things which we have formerly

spoken of are but qualifications for the use of arms ; and what

is qualification without intention and act ? Romulus after his

death (as they report or feign), sent an injunction to the Romans,
that above all they should attend to arms, and then they should

prove the greatest empire of the world. 1 The fabric of the state

of Sparta was wholly and carefully (though not wisely) framed

and composed to that scope and end to make the people warriors.

The Persians and Macedonians had it for a flash. The Britons,

Gauls, Germans, Goths, Saxons, Normans, and others, had

it for a tune. The Turks have it at this day, (being not a

little stimulated thereto by their law,) though in great de-

Livy.L 16.
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clination. Of Christian Europe they that still have it are in

effect only the Spaniards. But it is so plain that every man

profits most in that to which he most attends, that it needs not

to be stood upon. It is enough to point at it ; that no nation,

which does not directly profess arms and devote themselves

to the practice thereof, may look to have any special greatness
fall into their mouths. And on the other side it is a most certain

oracle of time, that those states that continue long in that pro-
fession (as the Romans and Turks principally have done), do

wonders in extension of empire : and those that have professed
arms but for an age have notwithstanding commonly attained

that greatness in that age which maintained them long after,

when their profession and exercise of arms has grown to decay.
Incident to this point is for a state to have those laws or

customs which may reach forth unto them just occasions or at

least pretexts for making war. For there is that justice im-

printed in the nature of men, that they enter not upon wars

(whereof so many calamities do ensue), but upon some weighty,
at the least specious, grounds and quarrels. The Turk has at

hand for the cause of war the propagation of his law or sect ; a

quarrel that he may always command. The Romans, though they
esteemed the extending the limits of their empire to be great

honour to their generals when it was done, yet they never rested

upon that alone to begin a war. First therefore, let nations that

pretend to greatness have this, that they be quickly sensible of

wrongs, either upon borderers, merchants, or public ministers ;

and that they sit not too long upon a provocation. Secondly,
let them be prompt and ready to give aids and succours to their

confederates and allies, as it ever was with the Romans ; inso-

much, as if the confederate had leagues defensive with divers

other states, and upon invasion offered did implore their aids

severally, yet the Romans would ever be the foremost and

leave it to none other to have the honour. As for the wars

which were anciently made on the behalf of a kind of party or

tacit conformity of estate, I do not see how they may be well

justified ; as when the Romans made a war for the liberty of

Greece ; or when the Lacedemonians and Athenians made

wars, to set up or pull down democracies and oligarchies ; or

when wars were made by commonwealths and princes, under

the pretence of justice or protection, to deliver the subjects of

others from tyranny and oppression, and the like. Let it

o 3
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suffice for the present, that no estate expect to be great that is

not awake upon any just occasion of arming.

No body can be healthful without exercise, neither natural

body nor politic ; and certainly to a kingdom or estate a just

and honourable war is the true exercise. A civil Avar indeed

is like the heat of a fever ; but a foreign war is like the heat of

exercise, and serves most of all to keep the body in health. For

in a slothful peace both courage will effeminate and manners

corrupt. But howsoever it be for happiness, without all ques-

tion for greatness, it makes to be still for the most part in arms ;

and the strength of a veteran army (though it be doubtless a

costly business), always on foot, is that which commonly gives

the law, or at least the reputation amongst all neighbour states,

as may be well seen in Spain ; which has had, in one part or

other, a veteran army almost continually, now by the space of

six-score years.

To be master of the sea, is an abridgment of a monarchy.
Cicero writing to Atticus of Pompey's preparation against

Caesar, says,
"
Pompey's counsel is plainly that of Themistocles,

for he thinks that whoever is master of the sea is master of the

empire."
' And without doubt Pompey had tired out and re-

duced Caesar, if upon vain confidence he had not left that way.
We see the great effects of battles by sea from many instances.

The battle of Actium decided the empire of the world. The
battle of Lepanto arrested the greatness of the Turk. There

be certainly many examples where sea-fights have put an end

to the war ; but this is, when princes or states have risked their

whole fortune upon the battles. But thus much is certain,

that he that commands the sea is at great liberty, and may take

as much and as little of the war as he will ; whereas those

that be strongest by land are many times nevertheless in great

straits. Surely at this day with us of Europe the advantage of

strength at sea (which is one of the principal dowries of this

kingdom of Great Britain) is great ; both because most of the

kingdoms of Europe are not merely inland, but girt with the

sea most part of their compass ; and because the wealth and

treasures of both Indies seem in great part but an accessory to

the command of the sea.

The wars of latter ages seem to be made in the dark, in

respect of the glory and honour which reflected upon men from the
1

Cic. Ep. ad Att. x. 8.
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wars in ancient time. There be now for martial encouragement
some degrees and orders of chivalry, which nevertheless are

conferred promiscuously upon soldiers and no soldiers; and

some remembrance perhaps upon the escutcheon, and some

hospitals for maimed soldiers, and such like things. But in

ancient times, the trophies erected upon the place of the victory,
the funeral laudatives and monuments for those that died in the

wars, the crowns and garlands personal, the style of emperor,
which the great kings of the world afterwards borrowed, the

triumphs of the generals upon their return, the great donatives

and largesses to the soldiers upon the disbanding of the armies,

these, I say, and such like dazzling honours, were things able to

inflame all men's courage and excite even the coldest breast ; but

above all, that of the triumph among the Romans was not a

pageant or gaudery but one of the wisest and noblest institutions

that ever was. For it contained three things, honour to the

general, riches to the treasury out of the spoils, and donatives to

the army. But that honour perhaps were not fit for monar-

chies, except it be in the person of the monarch himself or his

sons ; as it came to pass in the times of the Roman emperors,

who did appropriate the actual triumphs to themselves and their

sons for such wars as they achieved in person, and left only
for wars achieved by subjects some triumphal garments and

ensigns to the general.

To conclude : no man can, by taking thought, as the Scripture

saith, "add one cubit to his stature" 1 in this little model ofa man's

body ; but in the great frame of kingdoms and commonwealths

it is in the power of princes or states to add amplitude and

greatness to their kingdoms. For by wisely introducing such or-

dinances, constitutions, and customs, as we have now touched,

and others like them they may sow greatness to their posterity

and succession. But these counsels are commonly not observed,

but left to take their chance.

Such then are the thoughts that now occur to me touching
the extension of empire. But what avails this consideration,

seeing that the Roman is supposed to have been the last of

earthly monarchies? Yet because the extension of empire
was set down as the last of the three political duties, I could

not have passed it by altogether without deviating from my
1

St. Matth. vi. 27. ; St Luke, xii. 25.

O 4
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proposed course. There remains now the other of the two

deficients which I mentioned ; namely, the treatise of Universal

Justice, or the Fountains of Equity.
All who have written concerning laws have written either

as philosophers or lawyers. The philosophers lay down many
precepts fair in argument, but not applicable to use : the lawyers,

being subject and addicted to the positive rules either of the laws

of their own country or else of the Roman or Pontifical, have

no freedom of opinion, but as it were talk in bonds. But

surely the consideration of this properly belongs to statesmen,

who best understand the condition of civil society, welfare of the

people, natural equity, customs of nations, and different forms

of government ; and who may therefore determine laws by the

rules and principles both of natural equity and policy. Where-
fore let it be my present object to go to the fountains of justice
and public expediency, and endeavour with reference to the

several provinces of law to exhibit a character and idea of

justice, in general comparison with which the laws of particular

states and kingdoms may be tested and amended. I will now
therefore according to my custom set forth an example thereof

in one of its heads.

Example of a Treatise on Universal Justice or the Fountains

of Equity, by Aphorisms : one Title of it.

PREFACE.

APHORISM 1.

IN Civil Society, either law or force prevails. But there

is a kind of force which pretends law, and a kind of law which

savours of force rather than equity. Whence there are three

fountains of injustice ; namely, mere force, a malicious ensnare -

ment under colour of law, and harshness of the law itself.

APHORISM 2.

The ground on which private right rests is this. He who
commits an injury, receives either pleasure or profit from the

act, but incurs danger from the precedent. For others do not

share in the particular pleasure or profit, but look upon the pre-

cedent as concerning themselves And hence they readily agree
to protect themselves by laws, that the course of injury may
not come round to them in turn. But if through the state of

the times, and a communion of guilt, it happen that those
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whom a law protects are not so numerous or so powerful as those

whom it endangers, a party is made to overthrow the law ; and

this is often the case.

APHORISM 3.

Private right depends upon the protection of public right.

For the law protects the people, and magistrates protect the

laws; but the authority of the magistrates depends on the

sovereign power of the government, the structure of the con-

stitution, and the fundamental laws. Wherefore, if this part

of the constitution be sound and healthy, the laws will be of

good effect, but if not, there will be little security in them.

APHORISM 4.

It is not however the only object of public law, to be at-

tached as the guardian of private right, to protect it from

violation and prevent injuries ; but it extends also to religion,

arms, discipline, ornaments, wealth, and in a word, to every-

thing that regards the well-being of a state.

APHORISM 5.

The end and scope which laws should have in view, and to

which they should direct their decrees and sanctions, is no other

than the happiness of the citizens. And this will be effected*

if the people be rightly trained in piety and religion, sound

in morality, protected by arms against foreign enemies, guarded

by the shield ofthe laws against civil discords and private injuries,

obedient to the government and the magistrates, and rich and

flourishing in forces and wealth. And for all these objects

laws are the sinews and instruments.

APHORISM 6.

This end the best laws attain, but many pass wide it. For
there is a strange and extreme difference in laws ; some being

excellent, some moderately good, and others entirely vicious.

I will therefore set down, according to the best of my judgment,
what may be called certain "laws of laws," whereby we may
derive information as to the good or ill set down and determined

in every law.

APHORISM 7.

7. But before I proceed to the actual body of particular

laws, I will take a brief survey of the virtues and dignities of

laws in general. That law may be set down as good, which is

certain in meaning, just in precept, convenient in execution,
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agreeable to the form of government, and productive of virtue

in those that live under it.

TITLE I.

Of the Primary Dignity of Laws, that they be certain.

APHOEISM 8.

Certainty is so essential to law, that law cannot even be just

without it.
" For if the trumpet give an uncertain sound,

who shall prepare himself to the battle ?
" ' So if the law give

an uncertain sound, who shall prepare to obey it ? It ought
therefore to warn before it strikes. It is well said also,

" That

that is the best law which leaves least to the discretion of the

judge ;

" 2 and this comes from the certainty of it.

APHOEISM 9.

Uncertainty of laws is of two kinds ; the one, where no law

is prescribed; the other, where the law is ambiguous and obscure.

We must therefore speak first of cases omitted by the law, that

in these also we may find some rule of certainty.

Of Cases omitted by the Law.

APHORISM 10.

The narrow compass of human wisdom cannot take in all the

cases which time may discover ; whence new and omitted

cases often present themselves. For these, the remedy or

supplement is threefold ; namely, by reference to similar cases,

by employment of examples which have not yet grown into law,

and by jurisdictions empowered to decide according to the

arbitration of a good man and sound discretion, whether they
be Praetorian or Censorian Courts.

Of Reference to Similar Cases., and the Extensions of Laws.

APHORISM 11.

In omitted cases, the rule of law is to be drawn from cases

similar to them, but with caution and judgment ; wherein the

following rules are to be observed : Let reason be esteemed

prolific, and custom barren. Custom must not make cases.

Whatever therefore is received contrary to the reason of a

law, or even where its reason is obscure, must not be drawn

into consequence.
1

1 Corinth, xiv. 8.
2 Arist Rhet. i. 1.
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APHOEISM 12.

Great public good draws omitted cases to itself. Wherefore

when any law notoriously and to an extraordinary degree

respects and procures the good of the people, let its interpreta-

tion be wide and comprehensive.

APHORISM 13.

It is harsh to torture laws, in order that laws may torture men.

We would not therefore that penal, much less capital laws be

extended to new offences. If however the offence be old and

taken cognizance of by the laws, but the prosecution thereo

fall upon a new case, unprovided for by the laws, we ought by
all means to depart from the decrees of law rather than leave

offences unpunished.

APHORISM 14.

In statutes which directly repeal the common law (especially
in matters of frequent occurrence and long standing), we

approve not the proceeding by similarity to cases omitted.

For when the state has long been without the entire law, and

that too in expressed cases, there is little danger in allowing
the cases omitted to wait for a remedy from a new statute.

APHORISM 15.

Statutes, which have a manifest relation to the time when they
were made and spring out of a temporary emergency of state,

when the state of the times is altered, should have all their

due, if they retain their authority in the cases proper to them ;

for it would be preposterous to wrest them to omitted cases.

APHORISM 16.

Consequence does not draw consequence, but the extension

should stop within the next cases; otherwise there will be a

gradual lapse into dissimilar cases, and sharpness of wit will

have greater power than authority of law.

APHORISM 17.

When laws and statutes are concise in style, extend freely ;

when they enumerate particular cases, more cautiously. For
as exception corroborates the application of law in cases not ex-

cepted, so enumeration invalidates it in cases not enumerated.

APHORISM 18.

An explanatory statute stops the streams of the statute which
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it explains, and neither of them admit of extension afterwards.

For the judge must not make a super-extension, when the law

has once begun an extension.

APHORISM 19.

Formality of words and acts admits not of an extension to

similar cases. For formality loses its character when it passes
from custom to discretion ; and the introduction of new things

destroys the majesty of the old.

APHORISM 20.

The extension of the law to posthumous cases, which had no

existence at the time of the passing of the law is easy. For

where a case could not be expressed, as having no existence,

a case omitted is taken for a case expressed, if there be the

same reason for it.

Enough then on the extensions of laws in cases omitted. 1

will now speak of the employment of examples.

On Examples, and their Use.

APHORISM 21.

I now come to speak of examples, from which justice is to

be derived when the law is deficient. Of custom, which is a

kind of law, and of examples which by frequent use have

passed into custom as a tacit law, I will speak in their place.

But here I will speak of such examples as happen seldom

and at distant intervals, and have not yet acquired the force

of law ; to show when, and with what caution, the rule ofjustice

may be sought from them where the law is deficient.

APHORISM 22.

Examples are to be sought from good and moderate times,

not from such as are tyrannical, factious, or dissolute. For

those belonging to such times are spurious in their origin, and

rather injurious than instructive.

APHORISM 23.

Of examples the latest are to be accounted the safest. For

why should not that which has been lately done without any

subsequent inconvenience be done again ? But yet they have

less authority ; and if it happen that a reform be needed, modern

examples savour more of their own age than of right reason.
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APHORISM 24.

Ancient examples are to be received cautiously, and with

proper selection. For the lapse of time makes many altera-

tions, so that what in respect of time appears ancient is, by
reason of the confusion which it makes and its inconformity to

the present state of things, really new. Wherefore the best

examples are those of the middle time, or else such a time as is

most in conformity with the present age ; and this is sometimes

to be found in a more remote age rather than in that imme-

diately preceding.
APHORISM 25.

Keep within, or rather on this side of the limits of the

example, and on no account go beyond them. For where

there is no rule of law, everything should be looked on with

suspicion; and therefore, as in obscure cases, be very careful

how you proceed.

APHORISM 26.

Beware of fragments, and epitomes of examples ; and look

carefully into the whole of the examples with all the process
thereof. For if it be unreasonable to judge of part of a law,

without examining the whole ; much more ought this to have

weight in examples, the use whereof is doubtful, if they do not

exactly correspond.

APHORISM 27.

It is of great importance through what hands examples
have passed, and by whom they have been sanctioned. For if

they have only passed among clerks and secretaries, in the

ordinary course of the court, without the manifest knowledge
of the higher officers ; or among the teacher of all errors, the

people ; they are to be condemned and held of little account.

But if they have passed under the eyes of senators, judges, or

the principal courts, in such a manner that they must needs

have been strengthened by at least the tacit approval of the

judges, they are entitled to more authority.

APHORISM 28.

Examples, which even though they have been little used have

been published, yet having been well debated and ventilated

in discourse and discussion, deserve more authority ; but those,

which have lain as it were buried in desks and archives and
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have openly passed into oblivion, deserve less. For examples
like waters are most wholesome in a running stream.

APHORISM 29.

Examples which have reference to laws should not be sought
from historians, but from public acts and the more careful tradi-

tions. For it is a misfortune even of the best historians, that they
do not dwell sufficiently upon laws and judicial acts ; or if by
chance they use some diligence therein, yet they differ greatly
from the authentic reporters.

APHORISM 30.

An example, which the same or the succeeding age has

upon the recurrence of the case rejected, should not be readily

re-admitted. For the fact that it was once adopted does not tell

so much in its favour, as the subsequent abandonment tells

against it.

APHORISM 31.

Examples are to be used for advice, not for rules and orders.

Wherefore let them be so employed as to turn the authority
of the past to the use of the present.

Enough then of instruction from examples where the law

is deficient. I must now speak of the Courts Prastorian and

Censorian.

On Courts Pr&torian and Censorian.

APHORISM 32.

Let there be courts and jurisdictions to determine, by the

judgment and discretion of a conscientious man, when the rule

of the law is deficient. For the law (as has been before said)

cannot provide for all cases, but is adapted to meet such as

generally occur. And time, according to the ancient saying, is

the wisest of all things
l

, and daily creates and invents new cases.

APHORISM 33.

Fresh cases happen both in criminal causes which require

punishment, and in civil causes which require relief. The courts

which take cognizance of the former I call Censorian, those

which respect the latter, Praetorian.

APHORISM 34.

Let the Censorian Courts have power and jurisdiction, not

1 Xen. Hell. iii. 3. 2.
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only to punish new offences, but also to increase the punish-

ments appointed by law for old ones, where the cases are

heinous and enormous, provided they are not capital. For an

enormous crime has somewhat of the nature of a new one.

APHORISM 35.

In like manner let the Praetorian Courts have power both to

abate the rigor of the law and to supply its defects. For if

relief is due to a person whom the law has neglected, much
more is it due to one whom it has wounded.

APHORISM 36.

Let these Praetorian and Censorian Courts entirely confine

themselves to monstrous and extraordinary cases, and not en-

croach upon the ordinary jurisdictions, lest they rather tend to

supplant than to supply the law.

APHORISM 37.

Let these jurisdictions reside only in the supreme courts, and

not be shared by the lower ; for the power of supplying, ex-

tending, and moderating laws, differs little from that of making
them.

APHORISM 38.

Let not these courts be entrusted to the charge of one man,
but let them consist of many. And let not the decrees go
forth in silence, but let the judges give the reasons of their

decision, and that openly and in full court; so that what is

free in point of power may yet be restrained by regard to

character and reputation.

APHORISM 39.

Let there be no authority to shed blood ; nor let sentence be

pronounced in any court upon capital cases, except according to

a known and certain law. God himself denounced death before

he inflicted it. Nor should a man be deprived of his life, who
did not first know that he was risking it.

APHORISM 40.

In the Censorian Courts, let there be opportunity for three

verdicts ; that the judges may not be obliged to acquit or con-

demn, but be at liberty to declare the fact " not proven."
And besides the penalty, let there be power also to inflict a

note or mark; such I mean as shall not extend to actual

punishment, but may end either in admonition only, or in a

light disgrace ; punishing the offender as it were with a blush.
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APHORISM 41.

In Censorian Courts, let the commencements and middle

acts of all great crimes and offences be punished, even though
the end be not consummated. And let this be even the prin-

cipal use of these courts ; for it is as well the part of severity

to punish the commencements of crimes, as of mercy to prevent
their completion, by punishing the intermediate acts.

APHORISM 42.

Especial care must be taken in Praetorian Courts, not to

afford relief in such cases as the law has not so much omitted,

as despised for their unimportance, or for their odious nature

judged unworthy of redress.

APHORISM 43.

It is of the greatest importance to the certainty of laws (of

which I am now treating), that Praetorian Courts be not allowed

to swell and overflow, so as, under colour of mitigating the

rigour of the law, to break its strength and relax its sinews,

by drawing everything to be a matter of discretion.

APHORISM 44.

Let not the Praetorian Courts have authority, under any

pretext of equity, to decree against an express statute. For in

that case the judge would pass into the legislator, and every-

thing would be at discretion.

APHORISM 45.

Some hold that the jurisdiction which decrees according
to equity and conscience, and that which proceeds according
to strict justice, ought to be deputed to the same courts ; but

others would have them kept separate. I am clearly for keep-

ing them separate. For if there be a mixture of jurisdictions,

the distinction of cases will not be retained, but discretion

will in the end supersede the law.

APHORISM 46.

The Praetor's Table at Rome, wherein he set down and

published the rules by which he meant to judge, was not es-

tablished without good reason. And after this example, judges
in the Praetorian Courts ought, as far as possible, to propose
certain rules for themselves, and set them up where they can be

seen by the people. For as that is the best law which leaves the
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least to the discretion of the judge, so he is the best judge
who leaves the least to himself.

But I will treat more fully of these courts when I come to

speak of judgments ; for here I have only noticed of them in

passing, in what way they remedy and supply the omissions of

law.

Of the Retrospective Aspect of Laws.

APHOKISM 47.

There is likewise another kind of supplement to omitted

cases ; namely, when one law follows and amends another, and

draws the omitted cases along with it. And this is done by
those laws and statutes which are called retrospective. But
laws of this kind must be used seldom, and with great caution ;

for we approve not of a Janus in laws.

APHORISM 48.

He who evades and narrows the words or meaning of a law

by fraud and cavil deserves to be himself ensnared by a sub-

sequent law. And therefore in cases of fraud and captious
evasion it is just that laws should be retrospective, and be of

assistance one to the other ; that a man who plots to deceive

and upset the present laws may at least feel apprehensions
from future ones.

APHORISM 49.

Laws which strengthen and confirm the real intentions of

acts and instruments against the defects of forms and usages

very properly include past actions. For the principal incon-

venience of a retrospective law is that it creates disturbance ;

but confirmatory laws of this sort tend rather to peace and

the settlement of past transactions. We must however take

care not to call in question matters already adjudged.

APHORISM 50.

It must be observed that not those only are to be considered

retrospective laws which invalidate acts passed ; but those like-

wise which prohibit and restrain future acts as necessarily con-

nected with the past. Thus a law which should prohibit certain

artisans from henceforth selling their wares seems only to bear

upon the future, yet it operates on the past ; for such persons

have not now the power to seek their living in another way.
VOL. v. H
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APHORISM 51.

Every declaratory law, though it does not mention the past,

yet by the very force of the declaration must needs apply to

past transactions. For the interpretation does not date from

the time of the declaration, but is made as it were contem-

porary with the law itself. And therefore enact no declaratory

laws, except in cases where they may be justly retrospective.

And here I end that part which treats of Uncertainty of laws,

where no law exists. I must now speak of that other part,

where some law is extant, but confused and obscure.

Of Obscurity of Laws.

APHORISM 52.

Obscurity of laws arises from four sources; either from

an excessive accumulation of laws, especially if they be mixed

with such as are obsolete; or from an ambiguity, or want

of clearness and distinctness in the drawing of them ; or from

negligent and ill-ordered methods of interpreting law ; or lastly,

from a contradiction and inconsistency of judgments.

Of Excessive Accumulation of Laws.

APHORISM 53.

The prophet says,
" He shall rain snares upon them." l But

there are no worse snares than legal snares, especially in penal
laws ;

if being infinite in number, and useless through the lapse

of time, instead of being as a lantern to the feet they are as

nets in the path.

APHORISM 54.

There are two ways in use of making a new statute. The one

confirms and strengthens former statutes on the same subject,

and then makes a few additions and alterations. The other

repeals and cancels all former enactments, and substitutes an

entirely new and uniform law. The last method is the best.

For by the former the enactments become confused and com-

plicated, and though indeed the immediate object is effected,

yet the body of laws is in the meantime corrupted. But in the

latter, though greater care is required in deliberating about

the law itself, and former acts must be carefully searched

and canvassed before it pass ; yet it is the best course for securing

harmony in times to come.

1 Psalm xl. 6.
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APHORISM 55.

The Athenians had a custom of appointing six men to examine

every year the contradictory titles of their laws (which they
called Antinomies} and to report to the people such as could not

be reconciled, that a definite resolution might be passed concern-

ing them. After their example let the legislators of every
state every three or five years, or as often as it appears good,
review their Antinomies. And let these be first examined

and drawn up by commissioners appointed for the purpose,
and then laid before the Parliament, that the matter may be

settled and established by vote.

APHORISM 56.

But let there not be too great an eagerness and anxiety to

reconcile or salve (as they term it) these contradictory titles

by fine and far-fetched distinctions. For this is a web ofthe wit;

which, whatever appearance of modesty and reverence it may
bear, must yet be regarded as prejudicial, seeing that it makes

the whole body of laws ill-assorted and incoherent. It is there-

fore far better to let the worse titles drop, and leave the best

to stand alone.

APHORISM 57.

It should also be a part of the office of the Commissioners to

propose that obsolete laws and such as have fallen into disuse

should be repealed, as well as antinomies. For since an express
statute is not regularly abolished by disuse, it comes to pass that

through the contempt of obsolete laws the authority of the rest

is somewhat impaired. And from this ensues a torment like

that of Mezentius, whereby the living laws are stifled in the

embraces of the dead. And above all things a gangrene in our

laws is to be avoided.

APHORISM 58.

But in the meantime let the Praet orian Courts have power to

decree against laws and statutes which are obsolete, and have not

lately passed. For though it has been well said,
" that no one

should be wiser than the laws,"
l

yet this must be understood of

waking and not of sleeping laws. Not so however with more

recent statutes, which are found to be injurious to public justice.

The power of giving relief in this case should be left not to the

judge, but to kings, councils, and the supreme authorities of

1 Cf. Arist. Rhet. i. 15. 12. ; and Thucyd. Hi. 37.

H 2
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the state, who should be empowered to suspend the execution

of them by Acts or Proclamations, till the re-assembling of

Parliament or of that body which has the power of repealing

them ; lest in the meantime the welfare of the community be

endangered.

Of New Digests ofLaics.

APHORISM 59.

But if the laws by accumulation have grown so voluminous,

or become so confused that it is expedient to remodel them

entirely, and reduce them to a sound and manageable body, let it

by all means be done ; and let it be considered a heroic work ;

and let the authors thereof be justly and deservedly reckoned

among legislators and reformers of law.

APHORISM 60.

This kind of expurgation and new digest of laws is effected

by five processes. First, let obsolete laws, which Justinian

calls old fables ', be omitted. Secondly, let the most approved
antinomies be received, and the rest abolished. Thirdly, let Ho-

moionomies, or laws which are of the same import and nothing
else but reiterations of the same thing, be erased, and let the

one which is the most perfect among them be retained in place

of all the rest. Fourthly, let such laws as determine nothing,

but only propose questions, and leave them undecided, be

dismissed in like manner. Lastly, let those laws which are

found to be wordy and too prolix be more compressed and

abridged.
APHORISM 61.

It will be very useful in a new digest of laws to digest and

arrange separately on the one side all the laws received as

Common Law, the existence whereof is as it were from time

immemorial ; and on the other side the statutes, which have

from time to time been superadded. For in many points,

in passing judgment, the interpretation and administration of

the Common Law are not the same as the Statute Law. And
this was the plan followed by Trebonianus in the Digest and

Code.

APHORISM 62.

But in this regeneration and reconstruction of the laws, by
all means retain the words and text of the old laws and law-

1
Institut. rrocem. 3.
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books, though it be necessary to extract them by scraps and

fragments: and afterwards connect them together in proper
order. For although this might perhaps be done more con-

veniently, and, if you look to right reason, more correctly

also by a new text than by patching up the old ; yet in laws

we ought not so much to look to style and drawing up as to

authority, and its patron, antiquity. Otherwise the work would

appear rather a matter of scholarship and method, than a body
of commanding laws.

APHOEISM 63.

It will be expedient in this new digest of laws that the old

volumes do not altogether perish and pass into oblivion ; but that

they be preserved at least in libraries, though the ordinary and

promiscuous use of them be prohibited. For in important cases

it will not be amiss to examine and consider the successive

changes which have taken place in past laws. And surely it

is a reverent thing to intermingle antiquity with things present.

But this new body of laws ought to be regularly confirmed by
the legislative power of the state ; lest, under pretence of digest-

ing old laws, new laws be secretly imposed.

APHORISM 64.

It were desirable that this instauration of the laws should

be undertaken in such times as are superior in learning and

experience to those more ancient times whose works and acts

they revise. But the reverse of this happened in the work of

Justinian. For it is an unfortunate circumstance, when by the

taste and judgment of a less wise and less learned generation
the works of the ancients are mutilated and reconstructed. But
that is often necessary which is not best.

So much then for obscurity of laws arising from an ex-

cessive and confused accumulation thereof. I now come to

speak of the ambiguous and obscure drawing up of them.

Of the Confused and Obscure Drawing up of Laios.

APHORISM 65.

Obscure drawing up of laws arises either from their loquacity

and verbosity, or on the other hand from an excess of concise-

ness, or from the preamble of the law being at variance with

the body.
H 3
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APHORISM 66.

I must now speak of the obscurity of laws which arises from

their being ill drawn up. The loquacity and prolixity used in

the drawing up of laws I do not approve. For it does not at all

secure its intention and purpose ; but rather the reverse. For

while it tries to enumerate and express every particular case in

apposite and appropriate words, expecting greater certainty

thereby ; it does in fact raise a number of questions about words ;

so that, by reason of the noise and strife of words, the interpre-

tation which proceeds according to the meaning of the law

(which is the juster and sounder kind of interpretation) is

rendered more difficult.

APHORISM 67.

Not that I therefore approve of a too concise and affected

brevity, as being the style of majesty and command, especially

in these times ; lest by chance the law should become like a

Lesbian rule. 1 We must therefore aim at a mean, and lookout

for a well-defined generality of words ; which though it does

not attempt to express all the cases comprehended, yet excludes

with sufficient clearness the cases not comprehended.

APHORISM 68.

In ordinary laws and proclamations of state however, in which

lawyers are not generally consulted, but every man trusts to

his own judgment, everything should be more fully explained,

and pointed out, as it were with the finger, to the capacity of

the people.
APHORISM 69.

Nor should I at all approve of the preambles of laws, which

were formerly deemed impertinent, and which represent laws dis-

puting and not commanding, if we could endure the ancient

manners. But as times now are, these preambles are necessarily

used in most cases, not so much to explain the law, as to

persuade Parliament to pass it, and also to satisfy the people.

But avoid preambles as much as possible, and let the law

commence with the enactment.

APHORISM 70.

Though the intention and purport of a law may sometimes

be well gathered from the prefaces and preambles, yet the

1
Cf. Erasm. Adag. i. 93., and cf. Arist. Ethics, v. 10.
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latitude or extension thereof should by no means be sought from

thence. For the preamble often selects a few of the most

plausible and specious points by way of example, even when the

law contains many things besides. Or on the other hand the

law sometimes makes many restrictions and limitations, the

reasons whereof need not be inserted in the preamble. Where-
fore the extent and latitude of a law is to be taken from the body
thereof; for the preamble often either exceeds or falls short of it.

APHORISM 71.

There is one very faulty method ofdrawing up laws. And this

is, when the case at which the law aims is fully set forth in the

preamble; and then from the force of the word "such" or

some like relative, the body of the law is reflected back upon
the preamble, which is thereby inserted and incorporated into

the law, and renders it both more obscure and less safe. For the

same care is not usually employed in weighing and examining the

words of the preamble which is bestowed on the body of the

law itself.

But this part of the uncertainty of laws, arising from their

being ill drawn up, I will treat of more fully, when I come

afterwards to the interpretation of laws. And so much for

the obscure drawing up of laws ; I must now speak of the

methods of expounding law.

Of the Methods of Expounding Law, and Removing Ambiguities.

APHOEISM 72.

There are five methods of expounding law, and removing

ambiguities : namely, by reports of judgments ; by authentic

writers ; by auxiliary books ; by prelections ; or by the answers

and decrees of learned men. All these if properly instituted

will be of great service against the obscurity of laws.

Of the Reporting of Judgments.

APHORISM 73.

Above all things, let the Judgments delivered in the Supreme
and Principal Courts on important cases, especially if they
be doubtful and contain some difficulty or novelty, be dili-

gently and accurately taken down. For judgments are the

anchors of laws, as laws are of the state.

H 4
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APHORISM 74.

Let this be the method of taking down judgments and com-

mitting them to writing. Record the cases precisely, the

judgments themselves word for word ; add the reasons which

the judges allege for their judgments ; do not mix up the

authority of cases brought forward as examples with the prin-

cipal case ; and omit the perorations of counsel, unless they
contain something very remarkable.

APHOEISM 75.

Let the reporters be taken from the most learned counsel,

and receive a liberal salary from the state. But let not the

judges themselves meddle with the reports ; lest from being too

fond of their own opinions, and relying on their own authority,

they exceed the province of a reporter.

APHORISM 76.

Let these judgments be digested in chronological order, and

not by method and titles. For such writings are a kind of

history or narrative of the laws. And not only the acts them-

selves, but the times also when they passed, give light to a wise

judge.

Of Authentic Writers.

APHORISM 77.

Let the body of law be composed only of the laws that con-

stitute the Common Law, of the constitutional laws or statutes,

and of reported judgments. Besides these, let no others be

deemed authentic, or at least let them be sparingly accepted.

APHORISM 78.

Nothing contributes so much to the certainty of laws

(whereof I am now treating), as to keep the authentic writings
within moderate bounds, and to get rid of the enormous multi-

tude of authors and doctors of laws. For by them the meaning
of laws is distracted, the judge is perplexed, the proceedings
are made endless, and the advocate himself, as he cannot

peruse and master so many books, takes refuge in abridgments.

Perhaps some one good commentary, and a few classic authors,

or rather some few selections from some few of them, may be

received as authentic. Let the rest however be kept for use

in libraries, that the judges or counsel may inspect them if
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necessary ; but let them not be allowed to be pleaded in court,

or to pass into authorities.

Of Auxiliary Books.

APHORISM 79.

The science and practice of the law should not be deprived
of auxiliary books, but rather well furnished with them. These

are of six kinds ; namely, Institutes : On Terms of Law : On
Rules of Law : Antiquities of Laws : Summaries : and Forms
of Pleading.

APHORISM 80.

Students and novices are to be educated and trained by In-

stitutes to take in more readily and profoundly the higher parts

of the law. Let these Institutes be arranged in a clear and

perspicuous order. Let them run through the whole private

law, not omitting some things, and dwelling too long on others ;

but giving a slight sketch of all ; so that when the student

comes to peruse the body of law he may find nothing entirely

new, or of which he has not had a slight notion beforehand.

But touch not the public law in these institutes, but let that

be drawn from the fountains themselves.

APHORISM 81.

Construct a commentary on legal terms ; but let it not

enter too curiously or laboriously into an explanation of their

full sense. For the object is not so much to look for exact

definitions of the words, as for explanations to make the way
easier in reading law books. And let not this treatise be digested
in the order of the alphabet, but leave that to an index ; and
let the words which relate to the same thing be arranged

together, that the one may serve to explain the other.

APHORISM 82.

A good and careful treatise on the different rules of law

conduces as much as anything to the certainty thereof; and it

deserves to be entrusted to the ablest and wisest lawyers.
For I am not content with the works of this kind which are

now extant. The collection should consist not only of the

common and well known rules, but of others likewise more
subtle and abstruse, which may be gathered from the harmony
of laws and decided cases ; such as are sometimes found in
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the best tables of contents ; and are in fact the general dictates

of reason, which run through the different matters of law, and

act as its ballast.

APHORISM 83.

But let not every decree or position of law be taken for a

rule ; as is commonly done, ignorantly enough. For if this were

admitted there would be as many rules as laws ; for law is

nothing else than a commanding rule. But let those be con-

sidered rules which are inherent in the very form of justice ;

and whereby it comes that for the most part nearly the same

rules are found in the civil laws of different states; except

perhaps that they may sometimes vary with reference to the

forms of constitutions.

APHORISM 84.

After a rule has been stated in a concise and solid form of

words, let examples, and such decisions of cases as are most

clear, be added for the explanation ; distinctions and exceptions

for the limitation ; and kindred cases for the amplification of

the rule.

APHORISM 85.

It is a sound precept not to take the law from the rules, but

to make the rule from the existing law. For the proof is not

to be sought from the words of the rule, as if it were the text

of law. The rule, like the magnetic needle, points at the law,

but does not settle it.

APHORISM 86.

Besides the body of law, it will be of service likewise to take a

survey of the antiquities thereof; of which though the authority

has perished, yet the reverence still remains. And by antiquities

of laws, I understand those writings on laws and judgments,
whether published or unpublished, which preceded the body
of law; for these should not be lost. Wherefore select the most

useful of them, (for many will be found to be frivolous and un-

profitable) and collect them into one volume; that old fables, as

Trebonianus calls them, may not be mixed up with the actual

laws.

APHORISM 87.

It is of great importance to practice, that the whole law should

be arranged in order under titles and heads ; to which refer-

ence may be made at once, when occasion shall require as to a
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store house provided for present wants. Summaries of this

kind both reduce to order what is dispersed in the law, and

abridge what is diffuse and prolix. But we must take care

that while they make men ready in practice, they do not make
them idlers in the science itself ; for their business is to facilitate

the recollection of the law, not to teach it. But these sum-

maries are by all means to be constructed with great care, ac-

curacy, and judgment, lest they cheat the laws.

APHORISM 88.

Collect the different forms of pleading of every sort. For

this is both a help to practice ; and besides, these forms disclose

the oracles and mysteries of laws. For many things lie con-

cealed in the laws, which in these forms of pleading are more

fully and clearly revealed ; the one being as the fist, the other

as the open hand.

Of Answers and Opinions.

APHORISM 89.

Some means should be devised for solving and clearing away
the particular doubts which from time to time arise. For it is

hard that they who desire to secure themselves from error

should not be able to find a guide ; but that their actions must

themselves run the risk, there being no means of knowing the

law before the thing is done.

APHORISM 90.

I do not approve that the answers of learned men, whether

advocates or doctors of law, given to those who ask their advice

on a point of law, should have such authority that the judge
should not be allowed to depart from their opinions. Let the

laws be taken from sworn judges.

APHORISM 91.

I do not approve that men should make trial of judgments
under feigned persons and causes, for the purpose of ascertain-

ing what the rule of law will be. For this lowers the majesty
of the laws and is a kind of prevarication. Besides, it is un-

seemly for judicial proceedings to borrow anything from the

stage.

APHORISM 92.

Therefore, let judgments, as well as answers and opinions,

proceed from the judges alone; the former in questions on
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pending suits, the latter on difficult points of law. And let

not these opinions, whether on public or private matters, be

demanded from the judges themselves, (for that were to turn

the judge into an advocate); but from the king or state. Let

the king or state refer them to the judges. Let the judges
thus authorised hear the pleadings of the advocates, whether

selected by the parties themselves, or (if necessary) appointed

by the judges themselves, and the arguments on both sides ;

and after deliberating on the case let them deliver and declare

the law. Let these opinions be recorded and published among
judgments, and be of equal authority with them.

Of Prelections.

APHOKISM 93.

Let the lectures and exercises of those who study and labour

at the law be so ordered and instituted, as rather to set legal

questions and controversies at rest, than to raise and excite

them. For at present there are nothing but schools and in-

stitutions for multiplying altercations and controversies on points

of law, as if for the display of wit. And this evil is also an

old one. For it was likewise the pride of antiquity, as by sects

and factions, to keep alive a number of questions of law, rather

than to settle them. Let this however be provided against.

Of Inconsistency of Judgments.

APHORISM 94.

Inconsistency of judgments arises either from an immature

and hasty decision, or from the rivalry of Courts, or from a bad

and ignorant reporting of judgments, or from too great facility

being given for their reversal. Care therefore should be taken

that judgments proceed after mature deliberation; that courts

preserve mutual respect for one another ; that judgments be

faithfully and wisely reported ; and that the way to a repeal of

judgments be narrow, rocky, and as it were paved with flint

stones.

APHORISM 95.

If judgment be given on any case in a principal court, and

a similar case occur in any other, do not proceed to pass

judgment till a consultation has been held in some general

assembly of the judges. For if it be that previous decisions

must be rescinded, at least let them be interred with honour.
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APHORISM 96.

That Courts should fence and dispute about jurisdiction is

natural to humanity ; the rather because ofa foolish doctrine, that

it is the part of a good and active judge to extend the jurisdic-

tion of his Court ; which stimulates the disease and applies a

spur where a bit is needed. But that through this spirit of

contention courts should freely rescind each other's judgments

(judgments having nothing to do with the question of juris-

diction) is an intolerable evil, that should by all means be put
down by kings or senates or governments. For it is a most

pernicious example, that courts, whose business it is to keep the

subjects at peace, should be at war with one another.

APHORISM 97.

Let not the way to a repeal of judgments by appeals, writs

of error, new trials, and the like, be much too easy and open.

Some hold that a suit should be withdrawn to a higher court,

as quite a new cause, the previous judgment being com-

pletely laid aside and suspended. Others are of opinion that

the judgment itself should remain in full force, whilst only its

execution should be deferred. I do not like either of these

ways ; unless the courts wherein judgment has been delivered

be of a low and inferior character ; but I would rather let both

the judgment stand, and the execution proceed, the defendant

only giving security for costs and damages if the judgment be

reversed.

This Title then touching Certainty of Laws shall stand as a

model of the rest of the Digest which I have in mind.

But here I have concluded Civil Knowledge (as far as I

have thought right to handle
it), and together with it Human

Philosophy, and, with Human Philosophy, Philosophy in Ge-
neral. At length therefore having arrived at some pause, and

looking back into those things which I have passed through,
this treatise of mine seems to me not unlike those sounds and

preludes which musicians make while they are tuning their

instruments, and which produce indeed a harsh and unpleasing
sound to the ear, but tend to make the music sweeter after-

wards. And thus have I intended to employ myself in tuning
the harp of the muses and reducing it to perfect harmony, that

hereafter the strings may be touched by a better hand or a

better quill. And surely, when I set before me the condition
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of these times, in which learning seems to have now made her

third visitation to men ; and when at the same time I attentively

behold with what helps and assistances she is provided ; as the

vivacity and sublimity of the many wits of this age ; the noble

monuments of ancient writers, which shine like so many lights

before us ; the art of printing, which brings books within reach

ofmen of all fortunes; the opened bosom of the ocean, and the

world travelled over in every part, whereby multitudes of ex-

periments unknown to the ancients have been disclosed, and

an immense mass added to Natural History ; the leisure time

which the greatest wits in the kingdoms and states of Europe

everywhere have at their disposal, not being so much employed
in civil business as were the Greeks in respect of their popular

governments, and the Romans in respect of the greatness of

their monarchy; the peace which Britain, Spain, Italy, France

too at last, and many other countries now enjoy ; the consump-
tion and exhaustion of all that can be thought or said on religious

questions, which have so long diverted many men's minds from

the study of other arts ; the excellence and perfection of your

Majesty's learning, which calls whole flocks of wits around you,
as birds round a phoenix ; and lastly, the inseparable property of

time, ever more and more to disclose Truth ; I cannot, I say,

when I reflect on these things but be raised to this hope, that this

third period will far surpass the Greek and Roman in learning ;

if only men will wisely and honestly know their own strength
and their own weakness ; and take from one another the light

of invention and not the fire of contradiction ; and esteem the

inquisition of truth as a noble enterprise, and not a pleasure
or an ornament ; and employ wealth and magnificence on things
of worth and excellence, not on things vulgar and of popular
estimation. As for my labours, if any man shall please him-

self or others in the reprehension of them, they shall make at all

events that ancient and patient request,
"

Strike, but hear." l

Let men reprehend them as much as they please, if only they
observe and weigh what is said. For the appeal is lawful, though

perhaps it may not be necessary, from the first cogitations of

men to their second, and from the present age to posterity.
Now let us come to that learning which the two former periods
have not been so blessed as to know, namely, Sacred and

Inspired Divinity, the most noble Sabbath and port of all men's
labours and peregrinations.

1

Plut, in Themist. c. 1 1.
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BOOK IX.

CHAP. I.

The Divisions of Inspired Divinity are omitted Introduction

only is made to three Deficients ; namely, the Doctrine concern-

ing the Legitimate Use of the Human Reason in Divine Sub-

jects ; the Doctrine concerning the Degrees of Unity in the

Kingdom of God; and the Emanations of the Scriptures.

SEEING now, most excellent king, that my little bark, such as

it is, has sailed round the whole circumference of the old and

new world of sciences (with what success and fortune it is for

posterity to decide), what remains but that having at length
finished my course I should pay my vows? But there still

remains Sacred or Inspired Divinity ; whereof however if I

proceed to treat I shall step out of the bark of human reason,

and enter into the ship of the church ; which is only able by
the Divine compass to rightly direct its course. Neither will

the stars ofphilosophy, which have hitherto so nobly shone upon
us, any longer supply their light. So that on this subject also it

will be as well to keep silence. I will accordingly omit the

proper divisions thereof, contributing however a few remarks

upon it, according to my slender ability, by way of paying my
vows. And I am the more inclined to do this, because in the

body of Theology I find no region or district entirely desert and

uncultivated; such has been the diligence of man in sowing
wheat or tares.

I will propose therefore three Appendices of Theology, which

treat, not of the matter concerning which theology gives or

shall give information, but only of the manner in which the

information is imparted. I will not however, as in other like

cases, either introduce examples or give precepts. That I will

leave to theologians ; for these, as I have said, are only in the

place of vows.

The 'prerogative of God comprehends the whole man, extend-

ing to the reason as well as to the will ; that man may deny
himself entirely, and draw near unto God. Wherefore as we
are bound to obey the divine law though we find a reluctation in

our will, so are we to believe His word though we find a reluc-

tation in our reason. For if we believe only that which is



112 TRANSLATION OF THE " DE AUGMENTIS."

agreeable to our sense, we give consent to the matter and not

to the author, which is no more than we would do to a sus-

pected witness. But that faith which was accounted to Abra-

ham for righteousness was of such a nature that Sarah laughed
at it, who therein was an image of natural reason. The more

discordant therefore and incredible the Divine mystery is, the

more honour is shown to God in believing it, and the nobler is

the victory of faith. Nay, even sinners, the more they are op-

pressed in their conscience, trusting nevertheless to be saved

through the mercy of God, the more do they honour Him ; for

all despair is a kind of reproach towards God. Howbeit, if we
will truly consider it, it is more worthy to believe, than to know
as we now know. For in knowledge man's mind suffers from

sense which is the reflection of things material, but in faith the

spirit suffers from spirit which is a worthier agent. Otherwise

it is in the state ofman glorified, for then faith shall cease, and

we shall know even as we are known.

Wherefore we conclude that Sacred Theology ought to be

derived from the word and oracles of God, and not from the

light of nature, or the dictates of reason. For it is written,
" The heavens declare the glory of God," 1 but it is nowhere

written,
" The heavens declare the will of God ;

" but of that it

is said,
" To the law and to the testimony ; if men do not ac-

cording to this word, &c." 2 And this holds not only in those

great mysteries which concern the Deity, the Creation, and the

Redemption ; but it pertains likewise to a more perfect inter-

pretation of the moral law,
" Love your enemies ;

" " do good
to them that hate you," and so on ;

" that ye may be the

children of your father who is in heaven, that sendeth rain

upon the just and the unjust."
3 To which words this applause

may well be applied, "that they do not sound human" 4
; since it

is a voice beyond the light of nature. Again, we see the heathen

poets, especially when they discourse of the passions, often expos-
tulate with laws and moral doctrines (which yet are far more easy
and indulgent than the divine laws), as if they were contradictory
and malignant to the liberty of nature ;

" What nature grants

the envious laws deny."
5 So said Dendamis the Indian to

1 Psalm xix. 1.
2

Isaiah, viii. '20.

*
St. Matt v. 44, 45. *

Virg. 2En. i. 328. : Nee vox hominum sonat.
4

Ovid, Metam. x. 330. :

Et quod natura remittit,

Invida jura negant
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Alexander's messengers,
" That he had heard somewhat of the

name of Pythagoras and some other wise men of Greece, and

that he held them for excellent men ; but that they had a fault,

which was that they had too great reverence and veneration

for a kind of phantom, which they called law and manners." 1

Wherefore it must be confessed that a great part of the moral

law is higher than the light of nature can aspire to. Never-

theless what is said, that man has by the light and law of nature

some notions of virtue and vice, justice and injustice, good and

evil, is most true. For we must observe that the light of

nature is used in two several senses; the one, as far as it

springs from sense, induction, reason, argument, according to

the laws of heaven and earth ; the other, as far as it flashes

upon the spirit of man by an inward instinct, according to the

law of conscience ; which is a spark and relic of his primitive

and original purity. And in this latter sense chiefly does

the soul partake of some light to behold and discern the per-

fection of the moral law ; a light however not altogether clear,

but such as suffices rather to reprove the vice in some measure,

than to give full information of the duty. So then religion,

whether considered with regard to morals or mysteries, de-

pends on revelation from God.

The use notwithstanding of reason in spiritual things is

manifold and very general. For it is not for nothing that the

Apostle called religion, "Our reasonable service of God." 2

If we review the types and ceremonies of the old law we see

that they were full of reason and signification, differing widely
from the ceremonies of idolatry and magic, which were like

surds and non-significants, mostly without meaning, and not

even suggestive of anything. But especially the Christian

faith, as in all things, so in this is pre-eminent ; holding the

golden mean touching the use of reason and discussion (the

child of reason) between the law of the heathen and the law

of Mahomet, which embrace the two extremes. For the re-

ligion of the heathen had no constant belief or confession ;

and the religion of Mahomet on the other side interdicts

argument altogether; so that the one has the very face of

vague and manifold error, the other of crafty and cautious

imposture; whereas the holy Christian faith both admits and

1
Cf. Plut. in Alex. c. 65.; and Strabo, i. xv. '- Humans, xii. I.

VOL. V. I
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rejects the use of reason and disputation, but according to

just limitations.

The use of human reason in matters of religion is of two

sorts ; the former in the explanation of the mystery, the latter

in the inferences derived from it. With regard to the explana-
tion of the mysteries, we see that God vouchsafes to descend to

the weakness of our apprehension, by so expressing his mysteries
that they may be most sensible to us ; and by grafting his reve-

lations upon the notions and conceptions of our reason; and by

applying his inspirations to open our understanding, as the form

of the key to the ward of the lock. But here we ought by no

means to be wanting to ourselves ; for as God uses the help of

our reason to illuminate us, so should we likewise turn it every

way, that we may be more capable of receiving and understand-

ing His mysteries ; provided only that the mind be enlarged, ac-

cording to its capacity, to the grandeur of the mysteries, and

not the mysteries contracted to the narrowness of the mind.

But with regard to inferences, we should know that there is

allowed us a use of reason and argument (in regard to mysteries)

secondary and respective, though not original and absolute. For

after the articles and principles of religion have been set in

their true place, so as to be completely exempted from the ex-

amination of reason, it is then permitted us to derive and deduce

inferences from them according to their analogy. In nature

indeed this holds not. For both the principles themselves are

examinable, though not by a syllogism, yet by induction ; and

besides, these same principles have no discordance with reason,

so that the first and middle propositions are derived from the

same fountain. It is otherwise in religion, where the first pro-

positions are not only self-existent and self-supporting; but

likewise unamenable to that reason which deduces consequent

propositions. Nor yet does this hold in religion alone, but also

in other sciences both of a greater and smaller nature ; namely,
wherein the primary propositions are arbitrary and not positive ;

for in these also there can be no use of absolute reason. For we
see in games, as chess or the like, that the first rules and laws

are merely positive, and at will; and that they must be received

as they are, and not disputed ; but how to play a skilful and

winning game is scientific and rational. So in human laws

there are many maxims, as they call them, which are mere Placets

of Law, dependent on authority rather than upon reason, and
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therefore not to be disputed. But what is most just, not ab-

solutely but relatively (that is, according to these maxims),
that is a matter of reason, and opens a wide field for disputation.

Such therefore is that secondary reason which has place in

Divinity, which is grounded upon the Placets of God.

But as the use of the human reason in things divine is of

two kinds, so likewise in the use there are two kinds of excess ;

the one when it inquires too curiously into the manner of the

mystery ; the other when the same authority is attached to in-

ferences as to principles. For he may appear to be the disciple

of Nicodemus who persists in asking,
" How can a man be born

when he is old ?
" ' And he can be nowise considered the dis-

ciple of Paul who does not sometimes insert in his doctrines,
"

I,

not the Lordf
"
or again,

"
According to my counsel;

" 2 which

style is generally suited to inferences. Wherefore it appears

to me that it would be of especial use and benefit, if a temperate
and careful treatise were instituted, which, as a kind of divine

logic, should lay down proper precepts touching the use of

human reason in theology. For it would act as an opiate, not

only to lull to sleep the vanity of curious speculations, where-

with sometimes the schools labour, but also in some degree to

assuage the fury of controversies, wherewith the church is

troubled. Such a treatise I reckon among the things deficient ;

and call it Sophron, or The Legitimate Use of Human Reason

in Divine Subjects.

It is of extreme importance to the peace of the Church, that

the Christian covenant ordained by our Saviour be properly
and clearly explained in those two heads, which appear
somewhat discordant ; whereof the one lays down,

" He that

is not with us is against us ;

" 3 and the other,
" He that is not

against us is with us." 4 From this it is evident that there are

some articles, wherein if a man dissent he is placed beyond the

pale of the covenant; but that there are others in which he

may dissent, and yet remain within it. For the bonds of the

Christian Communion are set down, "one Lord, one Faith,

one Baptism, &c.,"
5 not one Ceremony, one Opinion. So we

see the coat of our Saviour was without seam, but the gar-
ment of the church was of divers colours. The chaff should

1
St. John, iii. 4. 10.

2
1 Corinth, vii. 10.

*
St. Luke, xi. 23. or St. Matt. xii. 30.

4
St. Luke, ix. 50.

s
Ephes. iv. 5.

I 2
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be separated from the corn in the ear, but the tares should not

be pulled up from the corn in the field. Moses, when he saw the

Egyptian fighting with the Israelite, did not say,
" Why

strive ye ?" but drew his sword and slew the Egyptian.
1 But

when he saw the two Israelites fighting, though it were not

possible for both to be in the right, yet he addresses them thus,
" Ye are brethren, why strive ye ?

" And therefore on these

considerations it appears a thing of great use and importance,

well to define what and of what latitude those points are, which

disincorporate men from the Church of God, and excommu-

nicate them from the communion of the faithful. And if any one

think that this has already been done, let him think again and

again, and say whether it has been done with sincerity and

moderation. Meanwhile if a man talks of peaoe, he is very
like to get the answer of Jehu to the message, (" Is it peace,

Jehu ? ")
" What hast thou to do with peace ? turn thee

behind me;" 2 for it is not peace but party that most men
care for. Nevertheless I have thought right to set down

among the deficients a treatise on the degrees of Unity in the

kingdom of God, being as a wholesome and profitable under-

taking.

Since the Holy Scriptures are the principal sources of

information in theology, we must especially look to their

interpretation. And I am not now speaking of the au-

thority of interpreting them, which rests in the consent of

the church; but of the manner thereof; which is of two

sorts j methodical and free. For this divine water, which

excels so much that of Jacob's well, is drawn forth and em-

ployed much in the same manner as natural water is out of

wells and fountains. For it is either first forced up into cisterns,

whence it may be conveniently fetched and derived by pipes for

use ; or else it is poured into buckets and vessels to be used

as it is wanted. The former method has in the end produced
to us the scholastical divinity ; whereby divinity has been

reduced into an art, as into a cistern, and the streams of

doctrines and positions have been derived and conveyed from

thence to water every part. But in the free way of interpret-

ing Scripture, there occur two excesses. The one presupposes
Buch perfection in Scripture, that all philosophy likewise should

' Exod. ii. 12,
2 2 Kings, ix. 19.
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be derived from its sources
;
as if all other philosophy were

something profane and heathen. This distemper has principally

grown up in the school of Paracelsus and some others; but

the beginning's thereof came from the Rabbis and Caba-o o
lists. But these men do not gain their object ; and instead of

giving honour to the Scriptures as they suppose, they rather em-

base and pollute them. For to seek the materiate heaven and

earth in the word of God, (whereof it is said,
" Heaven and

earth shall pass away, but my word shall not pass away
l

"), is

rashly to seek for temporary things amongst eternal ; and as to

seek divinity in philosophy is to seek the living among the dead,

so to seek philosophy in divinity is to seek the dead among the

living. The other method of interpretation which I set

down as an excess, appears at the first glance sober and modest,

yet in reality it both dishonours the Scriptures themseves,

and is very injurious to the Church. This is, (in a word,) when
the divinely-inspired Scriptures are explained in the same way as

human writings. But we ought to remember that there are two

things which are known to God the author of the Scriptures,

but unknown to man ; namely, the secrets of the heart, and the

successions of time. And therefore as the dictates of Scripture
are written to the hearts of men, and comprehend the vicissitudes

of all ages ; with an eternal and certain foreknowledge of all

heresies, contradictions, and differing and changing estates of the

Church, as well in general as of the individual elect, they are

not to be interpreted only according to the latitude and obvious

sense of the place ; or with respect to the occasion where-

on the words were uttered ; or in precise context with the

words before or after ; or in contemplation of the principal

scope of the passage ; but we must consider them to have in

themselves, not only totally or collectively, but distributively

also in clauses and words, infinite springs and streams of

doctrines, to water every part of the Church and the souls of

the faithful. For it has been well observed that the answers

of our Saviour to many of the questions which were pro-

pounded to Him do not appear to the point, but as it were

impertinent thereto. The reason whereof is twofold ; the

one, that knowing the thoughts of his questioners not as we
men do by their words, but immediately and of himself, he

1
St. Mark, xiii. 31.
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answered their thoughts and not their words; the other,

that He did not speak only to the persons then present, but

to us also now living, and to men of every age and nation

to whom the Gospel was to be preached. And this also holds

good in other passages of Scripture.

Having made then these prefatory remarks, I come to that

treatise which I pronounce deficient. There are found indeed

among theological writings too many books of controversies, a

great mass of that theology which I have termed Positive,

common places, special tracts, cases of conscience, sermons and

homilies, and many prolix commentaries upon the Scriptures.

But what we want is a concise, sound, and judicious collec-

tion of annotations and observations on particular texts of

Scripture; neither dilated into common places, nor chasing

after controversies, nor reduced into method of art, but en-

tirely unconnected and natural. It is indeed a thing sometimes

found in the more learned sermons, which for the most part do

not last; but not yet introduced into books, which may be

handed down to posterity. But certainly, as wines which flow

gently from the first treading of the grape are sweeter than

those which are squeezed out by the wine-press ; because these

last have some taste of the stones and skin of the grape ; so

those doctrines are very sweet and healthy, which flow from a

gentle pressure of the Scriptures, and are not wrested to con-

troversies or common places. Such a treatise then I will

denominate the Emanations of the Scriptures.

Now therefore have I made as it were a small globe of the

intellectual world, as faithfully as I could ; with a note and

description of those parts which I find either not constantly

occupied, or not well cultivated by the labour and industry of

man. Wherein, if I have in any point receded from the

opinion of the ancients, let it be understood that I have done

so not from a desire of innovation or mere change, but of change
for the better. For I could not be true and constant to

myself or the argument I handle, if I had not determined to

add as much as I could to the inventions of others; being
however no less willing that my own inventions should be

surpassed by posterity. But how fair I am in this matter

may appear from this ; that I have propounded my opinions

everywhere naked and unarmed, without seeking to prejudice the
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liberty of men's judgments by disputes and confutations. For
in anything which is well set down, I am in good hope that if

the first reading move a scruple or objection, the second reading
will of itself make an answer. And in those things wherein

it has been my lot to err, I am sure I have not prejudiced the

truth by litigious arguments ; which commonly have this effect,

that they add authority to error, and diminish the authority of

that which is well invented ; for question is an honour to false-

hood, but it is a repulse to honour. Meanwhile I am reminded

of the sarcastic reply of Themistocles to the ambassador, who

coming from a small town used great words,
"
Friend, (said he)

your words require a city."
1 And certainly it may be objected

to me with truth, that my words require an age ; a whole age

perhaps to prove them, and many ages to perfect them. But

yet as even the greatest things are owing to their beginnings,
it will be enough for me to have sown a seed for posterity and

the Immortal God; whose Majesty I humbly implore through
His Son and our Saviour that He will vouchsafe favourably to

accept these and the like offerings of the human intellect,

seasoned with religion as with salt, and sacrificed to His Glory.

1

Lysander, not Themistocles. Cf. Plut. Lac. Apopthegmata.

THE END.

x 4
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PRINCE CHARLES,

SON AND HEIR OF HIS MOST SERENE MAJESTY, KING JAMES.

Most Illustrious and Excellent Prince,

THE first fruits of my Natural History I most humbly
offer to your Highness ; a thing like a grain of mustard-seed,

very small in itself, yet a pledge of those things which by the

grace of God will come hereafter. For I have bound myself
as by a vow every month that the goodness of God (whose

glory is sung as in a new song) shall add to my life, to com-

plete and set forth one or more parts of it, according as they
be more or less difficult or extensive. It may be also that

others will be stirred by my example to a like industry ; espe-

cially when they shall fully understand what it is that we are

about. For a sound and well-ordered Natural History is the

key of all knowledge and operation. That God may long pre-

serve your Highness in His keeping is the prayer of

Your Majesty's humble and devoted Servant,

FR. ST. ALBAN.
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THE NATURAL AND EXPERIMENTAL HISTORY FOR

THE FOUNDATION OF PHILOSOPHY:

OR

PHENOMENA OF THE UNIVERSE:

WHICH IS THE THIRD PAltT OF THE INSTAURATIO MAGNA.

MEN are to be admonished, nay urged and entreated as they
value their fortunes, to be lowly of mind and search for know-

ledge in the greater world, and to throw aside all thought of

philosophy, or at least to expect but little and poor fruit from

it, until an approved and careful Natural and Experimental

History be prepared and constructed. For to what purpose are

these brain-creations and idle displays of power? In ancient

times there were philosophical doctrines in plenty ; doctrines of

Pythagoras, Philolaus, Xenophanes, Heraclitus, Empedocles,

Parmenides, Anaxagoras, Leucippus, Democritus, Plato, Aris-

totle, Zeno, and others. All these invented systems of the uni-

verse, each according to his own fancy, like so many arguments
of plays ; and those their inventions they recited and published ;

whereof some were more elegant and probable, others harsh

and unlikely. Nor in our age, though by reason of the insti-

tutions of schools and colleges wits are more restrained, has

the practice entirely ceased ; for Patricius, Telesius, Brunus,

Severinus the Dane, Gilbert the Englishman, and Campanella
have come upon the stage with fresh stories, neither honoured by

approbation nor elegant in argument. Are we then to wonder

at this, as if there would not be innumerable sects and opinions

of this kind in all ages ? There is not and never will be an end

or limit to this ; one catches at one thing, another at another ;

each has his favourite fancy ; pure and open light there is none ;

every one philosophises out of the cells of his own imagination,
as out of Plato's cave ; the higher wits with more acuteness

K 2
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and felicity, the duller, less happily but with equal perti-

nacity. And now of late by the regulation of some learned

and (as things now are) excellent men (the former variety and

licence having I suppose become wearisome), the sciences are

confined to certain and prescribed authors, and thus restrained

are imposed upon the old and instilled into the young ; so that

now (to use the sarcasm of Cicero concerning Caesar's year)
1

,

the constellation of Lyra rises by edict, and authority is taken

for truth, not truth for authority. Which kind of institution

and discipline is excellent for present use, but precludes all

prospect of improvement. For we copy the sin of our first

parents while we suffer for it. They wished to be like God, but

their posterity wish to be even greater. For we create worlds,

we direct and domineer over nature, we will have it that all

things are as in our folly we think they should be, not as seems

fittest to the Divine wisdom, or as they are found to be in fact ;

and I know not whether we more distort the facts of nature or

our own wits ; but we clearly impress the stamp of our own

image on the creatures and works of God, instead of carefully

examining and recognising in them the stamp of the Creator

himself. Wherefore our dominion over creatures is a second time

forfeited, not undeservedly ; and whereas after the fall of man
some power over the resistance of creatures was still left to him

the power of subduing and managing them by true and solid

arts yet this too through our insolence, and because we desire

to be like God and to follow the dictates of our own reason, we
in great part lose. If therefore there be any humility towards

the Creator, any reverence for or disposition to magnify His

works, any charity for man and anxiety to relieve his sorrows

and necessities, any love of truth in nature, any hatred of dark-

ness, any desire for the purification of the understanding, vre

must entreat men again and again to discard, or at least set

apart for a while, these volatile and preposterous philosophies,

which have preferred theses to hypotheses, led experience cap-

tive, and triumphed over the works of God; and to approach
with humility and veneration to unroll the volume of Creation,

to linger and meditate therein, and with minds washed clean

from opinions to study it in purity and integrity. For this is

that sound and language which went forth into all lands 2
, and

1 Plut in Jul. Ca;s. p. 735. 2 Psalm ix. 4.
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did not incur the confusion of Babel; this should men study
to be perfect in, and becoming again as little children conde-

scend to take the alphabet of it into their hands, and spare no

pains to search and unravel the interpretation thereof, but pursue
it strenuously and persevere even unto death.

Having therefore in my Instauration placed the Natural

History such a Natural History as may serve my purpose
in the third part of the work, I have thought it right to make

some anticipation thereof, and to enter upon it at once. For

although not a few things, and those among the most import-

ant, still remain to be completed in my Organum, yet my design
is rather to advance the universal work of Instauration in many
things, than to perfect it in a few ; ever earnestly desiring, with

such a passion as we believe God alone inspires, that this which

has been hitherto unattempted may not now be attempted in vain.

It has occurred to me likewise, that there are doubtless many wits

scattered over Europe, capacious, open, lofty, subtle, solid, and

constant. What if one of them were to enter into the plan of

my Organum and try to use it ? he yet knows not what to do,

nor how to prepare and address himself to the work of philo-

sophy. If indeed it were a thing that could be accomplished

by the reading of philosophical books, or discussion, or medi-

tation, he might be equal to the work, whoever he be, and

discharge it well ; but if I refer him to natural history and the

experiments of arts (as in fact I do), it is out of his line, he has

not leisure for it, he cannot afford the expense. Yet I would

not ask any one to give up what he has until he can exchange
it for something better. But when a true and copious history

of nature and the arts shall have been once collected and di-

gested, and when it shall have been set forth and unfolded

before men's eyes, then will there be good hope that those great

wits I spoke of before, such as nourished in the old philoso-

phers, and are even still often to be found wits so vigorous that

out of a mere plank or shell (that is out of scanty and trifling

experience) they could frame certain barks of philosophy, of

admirable construction as far as the work is concerned after

they have obtained proper material and provision will raise

much more solid structures ; and that too though they prefer to

walk on in the old path, and not by the way of my Organum,
which in my estimation if not the only is at least the best

course. It comes therefore to this; that my Organum, even

K 3
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if it were completed, would not without the Natural History
much advance the Instauration of the Sciences, whereas the

Natural History without the Organum would advance it not a

little. And therefore, I have thought it better and wiser by
all means and above all things to apply myself to this work.

May God, the Founder, Preserver, and Renewer of the uni-

verse, in His love and compassion to men, protect and rule this

work both in its ascent to His glory and in its descent to the

good of man, through His only Son, God with us.
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THE RULE OF THE PRESENT HISTORY.

ALTHOUGH at the end of that part of my Organum which has

been published precepts are laid down concerning Natural and

Experimental History, yet I think it right to give a description

at once more exact and more succinct of the rule and structure

of the History I am now entering upon.

To the Titles contained in the Catalogue which relate to

Concretes, I superadd Titles of Abstract Natures (which I

have mentioned there as a History reserved for myself). Such

are " The Different Configurations of Matter," or "Forms of the

First Class,"
"
Simple Motions,"

" Sums of Motions," "Measures

of Motions," and some other things ; whereof I have con-

structed a new Alphabet, and placed it at the end of this

volume.

The titles in the catalogue (seeing it is beyond my power to

handle them all) I have not taken in order, but made a selec-

tion ; choosing those whereof the inquiry was either most im-

portant in respect of use, or most convenient on account of the

abundance of experiments, or most difficult and noble from the

obscurity of the thing, or such as opened the widest fields for

examples by reason of the difference between the several titles,

compared one with the other.

In each Title, after an Introduction or Preface, Particular

Topics or Articles of Inquiry are immediately proposed, as well

to give light in the present, as to stimulate further inquiry.

For questions are at our command, though facts are not. I do

not however in the history itself tie myself to the precise order

of the questions, lest what was meant for a help should become

a hindrance.

The History and Experiments occupy the first place. These,
if they exhibit an enumeration and series of particular things,

are collected into tables ; otherwise they are taken separately.

Since history and experiments very often fail us, especially

K 4
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those Experiments of Light and Crucial Instances by which the

understanding may determine on the true causes of things, I

give Injunctions touching new experiments contrived, as far as

can be at present foreseen, to meet the special object of inquiry.

And such Injunctions form a kind of Designed History. For

what other course is open to us on first entering on our path ?

In the case of any more subtle experiment the method which

I have employed is explained ; for there may be a mistake, and

it may stimulate others to devise better and more exact methods.

Admonitions and cautions concerning the fallacies of things,

and the errors and scruples which may occur in inquiry and

discovery, are interspersed ; to dispel and as it were exorcise

as much as possible all delusions and false appearances.

I insert my own observations on the history and experiments,

that the interpretation of nature may the more advance.

Speculations, and what may be called rudiments of interpre-

tation concerning causes, are introduced sparingly, and rather

as suggesting what the cause may be than defining what it is.

Such Rules or imperfect axioms as occur to us in the course

of inquiry, and where we do not yet pronounce, we set down
and prescribe, but only provisionally. For they are useful, if

not altogether true.

Never forgetful likewise of the good of man (though the

light itself is more worthy than the things which it reveals), I

append some Reminders concerning Practice for the attention

and remembrance of men. For such and so unfortunate, I

well know, is the insensibility of mankind, that sometimes, if

they be not warned, they will pass by and neglect things
which lie in their very path.

Works and Things Impossible, or at least not yet discovered,

are propounded according as they fall under the several titles.

And along with them those discoveries of which man is already

possessed, which are nearest and most akin to such impossibles ;

that men's industry may be excited and their spirits encouraged.
It is evident from what has been said that the present history

not only supplies the place of the third part of the Instauration ;

but is no mean preparation for the fourth part, by reason of the

titles from the Alphabet, and the Topics ; and for the sixth part,

by reason of the major observations, the speculations, and the

provisional rules.
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INTRODUCTION OR PREFACE.

To men the winds are as wings. For by them men are borne

and fly, not indeed through the air but over the sea ; a vast

gate of commerce is opened, and the whole world is rendered

accessible. To the earth, which is the seat and habitation of

men, they serve for brooms, sweeping and cleansing both it and

the air itself. Yet they damage the character of the sea, which

would otherwise be calm and harmless ; and in other respects

they are productive of mischief. Without any human agency

they cause strong and violent motion ; whence they are as hired

servants to drive ships and turn mills, and may, if human in-

dustry fail not, be employed for many other purposes. The
nature of the winds is generally ranked among the things mys-
terious and concealed ; and no wonder, when the power and

nature of the air, which the winds attend and serve (as repre-

sented by the poets in the relation of .ZEolus to Juno), is entirely

unknown. They are not primary creatures, nor among the

works of the six days ; as neither are the other meteors actually ;

but produced according to the order of creation.
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PARTICULAR TOPICS;

Articles of Inquiry concerning the Winds.

1. Describe the winds according to the method observed at

The
w?nd1?

f sea an(^ give tnem names either ancient or modern ;

but let them be constant and invariable.

Winds are either General, Periodical, Attendant,

or Free. By the General winds, I mean those which

blow always ; by the Periodical, I mean those which

blow at certain times ; by the Attendant, those which

blow more frequently ; and by the Free, those which

blow indifferently.

2. Are there any general winds and actual motions of the

General winds, air ? If such things be, in what order of motion, and

in what places do they blow ?

3. What winds are annual, or periodical, and in what coun-

tries ? Is any wind so precisely periodical as to

return regularly on certain days and hours like the

tide of the sea ?

4. What winds are attendant and haunters of particular
A
wln

<S>t

regions? at what times do they blow in those regions?
what winds blow in the spring, summer, autumn, and

winter? which are equinoctial, and which solstitial

winds ? which are morning, which noonday, which

evening, and which night winds ?

5. What is the nature of sea winds, and what that of land

winds ? And here carefully mark the differences

between sea and land winds, as well those which

blow on as those which blow from the sea and

land.

6. Are there not winds blowing from every quarter of the

Free Winds, heaven ?

WINDS do not vary much more in the quarters they blow

from than in their qualities. Some are strong, others gentle ;

some constant, others variable ; some hot, others cold ; some

moist and relaxing, others dry and binding; some collect

clouds and are rainy or stormy, others disperse them and are fair.
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7. Inquire and report to which of the forementioned kinds

The Different each wind belongs, and how they vary according to
Qualities of D
winds. countries and places.

THE local origins of winds are three in number ; for they
are either sent down from above, or they spring out of the

earth, or they are collected in the body of the air.

8. Inquire of the winds according to these three origins;

c'rigimTof namely, which of them are sent down from what is

termed the middle region of the air; which breathe

forth from the hollows of the earth, whether they
rush out in a body, or exhale imperceptibly and by

degrees, and then collect as streams into a river;

lastly, which of them are generated indiscriminately

by the swelling or expansion of the contiguous air?

The generations of the winds are not only original, but

also accidental ; that is, arising from the compressions, percus-

sions, and repercussions of the air.

9. Inquire into these accidental generations of the winds.

Accidental Properly they are not generations, for they rather
Generations of

_

r J J & '

winds. increase and strengthen the winds than create and

excite them.

So much then for the community of winds. But there are

some extraordinary and prodigious winds, as fiery winds, whirl-

winds, and hurricanes. These prevail on earth. But there are

likewise subterranean winds, whereof some are vaporous and

mercurial ; as are felt in mines ; others are sulphureous ; and

find vent in earthquakes, or burst out from volcanoes.

10. Inquire into these extraordinary and prodigious winds,

wi
t

nd
r

an
n
d
ary an^ mto a^ the wonderful properties of winds.

Winds, and
Sudden Gusts.

From the kinds of winds let the inquiry pass on to the things

which help to produce them (I do not say efficients of them, for

that is more than I mean ; nor concomitants, for that is less, but

confacients, things which help to make them) ; and those which

are supposed to excite or calm them.

11. Of astrological considerations touching the winds inquire

c^tHbutfng to sparingly, and take no heed of accurate horoscopes

^cueVap-
11

of the heaven ; only do not neglect the more evident

observations of the winds increasing at the rising of
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certain stars, at the eclipses of luminaries, or at the

conjunctions of planets: and how far they depend on

the paths of the sun or moon.

12. What do meteors of different kinds contribute to the

winds? What do earthquakes, showers, and the

meeting of the winds together, contribute ? For these

things are linked together, and depend one upon
the other.

13. What do different vapours and exhalations contribute ?

which of them is most productive of winds, and how
far is the nature of winds influenced by their matter ?

14. What do earthly things and things which take place on

earth contribute to the winds ? What do mountains

and the melting of snow upon them, or vast icebergs
which float and are borne about in the sea every-

where, contribute? What do the differences of

soil or land (if in large tracts), as marshes, sands,

woods, plains, contribute ? What the work done by
the hand ofman, as the burnings of heath and the like

for the cultivation of land ; the burnings of corn and

villages in wars ; the draining of marshes ; the per-

petual discharges of cannon ; and the ringing of

bells in great cities ? Such matters indeed appear

trivial, but yet they have some influence.

15. Inquire into all the methods of exciting or calming
the winds, but less fully into such as are fabulous

or superstitious.

From this let the inquiry pass on to the limits of the winds

in point of height, extension, and duration.

16. Inquire carefully into the height or elevation of the
The

wtad8
SOf winds, an(l if there be any mountain tops where

they do not blow ; or if the clouds sometimes appear
motionless and stationary, at the same time that the

winds are blowing strong on the earth.

17. Inquire carefully touching the space which winds have

been known to occupy at the same time, and what

are the boundaries of them. For instance, if a south

wind is blowing in such a place, will a north wind

be blowing at the same time ten miles distant from

thence ? On the other hand, in how small a compass
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can winds be confined, so that (as is the case in some

whirlwinds) they appear to run in channels.

18. Inquire touching the greatest, mean, or shortest time,

that the winds are wont to continue before they
slacken and as it were expire ; what again is their

usual manner of rising and commencing, what of fall-

ing and ceasing ? whether it be sudden, or gradual,

or how ?

From the limits of the winds let the inquiry pass on to their

successions, either among themselves, or with respect to rain

and showers. For as they perform a dance, it would be pleasant

to know the order of it.

19. Is there any rule or any observation which can be at all

The succession* relied on for the succession of the winds with one
of Winds.

another? Is it in conformity with the motion of the

sun or not ? If there is a rule, what is the nature of

it?

20. Inquire into the succession and alternation of the winds

and rain ; for the common and familiar idea is that

rain calms the winds, and winds keep off and dis-

perse the rain.

21. Is the same succession of the winds repeated after a cer-

tain period of years ? if so, what is that period ?

From the successions of the winds let the inquiry pass on to

their motions. These motions involve seven inquiries ; whereof

three are contained in the former articles, the other four remain

untouched. For I have already inquired of the motion of the

winds as distributed according to the different points of the

compass ; of the three lines of motion, upwards, downwards,
and sideways ; and of the accidental motion of compressions.
There remain therefore, the motion of progression, the motion

of undulation, the motion of conflict, and the motion in organs
and machines of human invention.

22. Since progression always begins from a certain point,

The Different inquire as diligently as possible into the place of the
Motions of u

i / 7>
winds. first rising, and as it were the fountains of the winds.

For winds appear to resemble Fame ; which though

they penetrate and bluster everywhere, yet hide

their heads in the clouds. 1

Inquire likewise into the

>
Virg. JEn. iv. 173.



144 TRANSLATION OF THE

progression itself. For instance, if a strong north

wind blew on such a day or such an hour at York,
did it blow two days afterwards in London ?

23. Omit not to inquire into the undulation of the winds,

By undulation I mean that motion by which tht

wind, like the waves of the sea, is increased 01

slackened for short intervals ; the alternations where-

of are best perceived by listening in buildings.
But the differences between the undulations or fur-

rowings of air and water should be the more carefully

marked, because in the air and winds there is no

motion of gravity, which is a great part of the un-

dulation in water.

24. Inquire carefully into the conflict and concurrence of

winds blowing at the same time. First whether

many original winds (not reverberating) can blow

at the same time ? And if so, what channels

they form in their motion, and what condensations

and alterations they engender in the body of the air.

25. Do some winds blow above at the same time that others

blow below ? For some have observed that the clouds

sometimes move in a contrary direction to the

weathercock ; and likewise are sometimes driven by
a strong breeze, when it is quite calm below.

26. Describe very carefully and particularly the motion of

the winds in the sailing of ships.

27. Describe the motion of the winds in the sails of wind-

mills, in the flight of hawks and birds, and even in

playthings and common matters, as in the waving
of banners, the flying of kites, and games which

depend on the wind.

FROM the motions of the winds let the inquiry pass on to

their force and powers.
28. What are the powers and actions of the winds on

The
wimf"

f ^des and currents, as to keeping them back, driving

them on, and causing them to overflow ?

29. What are their powers over plants and insects, with

regard to bringing locusts, caterpillars, blights, and

mildews ?

30. What have they to do with purifying and infecting the
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air, with regard to pestilences, epidemics, and affec-

tions of animals ?

31. What is their power of conveying what are termed

spiritual species, that is, sounds, radiations, and the

like?

From the powers of winds let the inquiry pass on to their

prognostics, not only on account of the use of predictions, but

because they lead the way to causes. For prognostics show

either the preparations of things before they are produced into

action, or their commencements before they are perceptible to

the sense.

32. Diligently collect all kinds of prognostics of winds
ft08

wind
c

s!

f

(except those of an astrological nature, the proper

inquiry whereof has already been marked out),

whether they be sought from the sky, waters, the

instinct of animals, or any other source.

LASTLY, conclude the inquiry by investigating the imitations

of winds in things natural or artificial.

33. Inquire into the imitations of winds in natural bodies,
lro

winds
8 f as flatulency in the bodies of animals, explosions

in the receivers of stills, and the like.

Inquire into draughts and artificial winds, as bellows,

ventilators in rooms, &c.

Such then are the articles of inquiry. Some of them, I am
well aware, it is beyond the power of our present experience to

answer. But as in civil trials a good lawyer knows how to put

questions suitable to the case, but knows not what the witnesses

can answer ; so is it with us in Natural History. Let posterity

look to the rest.

THE HISTOBY,

The Names of Winds.

with reference For the sake of clearness and to assist the
to the 1st Ar-
ticle of inquiry, memory, we give a new set of names to the winds

according to their order and degrees, instead of

using the old proper names. But since I have borrowed many
terms (though not without careful sifting) from the opinions of

VOL. v. L
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the ancients, and things will hardly be recognized except under

the ancient names, these likewise are annexed to the winds.

Let the general division of the winds be as follows : Car-

dinal Winds, which blow from the cardinal points of heaven ;

Semicardinal, which blow half way between those points ; and

Median, which blow intermediate between these again. And of

these Median winds let those be called the Greater Medians

which blow half way between the Cardinal and Semi-cardinal,

and the rest the Lesser Medians.

The particular division of the winds is shown in the following

table :

CAR-
DINAL.
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all events very seldom ; but there are no countries where it

does not blow, and that often.

General Winds.

with reference The phenomena with respect to the general winds

Article of in. are few in number ; and no wonder, for these winds

principally occur in the tropics, regions considered

fatal by the ancients.

1. Persons sailing in the open sea between the tropics are

aware of a steady and continual wind (called by the sailors Brize)

blowing from East to West. This wind is so strong, that partly

by its own blast, and partly by its influence on the current,

it prevents vessels sailing to Peru from returning by the same

way.
1

2. In the European seas, when the sky is calm and clear,

and no particular winds are stirring, there is a gentle breeze

from the East, following the sun.

3. It is generally observed that the higher clouds move

mostly from East to West ; and this even at the same time that

there is a calm or a contrary wind below. If this is not always
the case, the reason may be that particular winds sometimes

blow high up, which overpower this general wind.

Admonition. If there be any such general wind following the

motion of the heaven, it is not strong enough to resist par-
ticular winds. Such a wind is more observable in the

tropics, because it moves there in larger circles ; and also in

the higher regions of the air for the same reason, and because

it has there a free course. Wherefore if you would discover

it outside the tropics, and near the earth (where it is very

gentle and inactive), make the experiment in the open air,

in a perfect calm, on high ground, with a body very suscep-
tible of motion, and towards evening; because at that the

time particular east wind does not blow so much.

injunction. Observe carefully whether the weather-

cocks and vanes on the tops of towers and steeples do not

in the most perfect calms point steadily to the west.

4. It is certain that in Europe the east wind is sharp and

indirect drying? the west wind moist and genial. Is not this

phenomena. kecause (assuming that the air moves from east to

west) the east wind, which moves in the same direction, must

1
Acosta, Hist, des Indes, iii. 4.

L 2
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rarify and dissipate the air ; and so make it dry and biting ;

whereas the west wind which moves in a contrary direction

collects and condenses the air ; which thereby becomes less

keen, and in the end wet ?

5. Consult the inquiry into the motion of the tides, as to

whether they move from east to west. For if the heaven and

the waters which are the extremes prefer this motion, it is not

unlikely that the air which lies between them will likewise

partake of it.

Admonition. These two phenomena last mentioned are termed

indirect, because they exhibit the matter in question not

directly, but by consequence : a kind of evidence which (in

the absence of direct phenomena) I eagerly receive.

injunction. That this Brize blows perceptibly in the tropics

is a certain fact, but the cause of it is doubtful. It may be

that it is because the air moves as the heavens do ; only
that outside the tropics the motion is almost imperceptible

by reason of the smaller circles, whereas it is manifest within

them where the circles are larger. Or it may be that as

all air is expanded by heat, and can no longer be contained

in the same space, the contiguous air is necessarily impelled

by the expansion, and produces this brize as the sun advances.

But within the tropics, where the sun has greater power, this

is more remarkable ; without them, it is hardly perceptible.

By way of a Crucial Instance to decide the point, inquire

whether the brize blows at night or not. For the rotation

of the air continues by night, but the heat of the sun does not.

6. But it is certain that this brize does not blow in the night,

but that it blows in the morning and even some time after

sunrise. Nevertheless this does not terminate the inquiry.

For the nocturnal condensation of the air, especially in those

countries where the days and nights are not more equal in

their lengths than they are different in their degrees of heat

and cold, may weaken and disturb this natural but feeble motion

of the air.

7. If the air participates in the motion of the heaven, it

follows, not only that the east wind is concurrent with the

motion of the air, and the west wind is opposed thereto ; but

also that the north wind blows as it were from above and the

south wind as it were from below in our hemisphere, where the

north pole is raised above the earth and the south depressed
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below it. And this has even been remarked by the ancients,

though with hesitation and obscurity ; but it agrees well with

modern experience ; because this brize (which may be a motion

of the air) is not due east, but north-east.

Periodical Winds.

nfljrauwtci As m tne inquiry touching the General winds

of
e

inqui ŷ

r

.

ticle men have been afflicted with blindness, so in that
Transition. of ^Q perio(}ical winds, they have suffered dizziness

and confusion. Of the former they say nothing, of the latter

they talk vaguely and incoherently. But this is the more par-

donable, because the thing is variable. For periodical winds

change with the place, and the same do not blow in Egypt,

Greece, and Italy.

1. That there are periodical winds in some places the ap-

plication of the name declares, as well as that other appellation

of Etesian or Anniversary winds.

2. It has been set down by the ancients as one of the

causes of the inundation of the Nile, that at that time of the

year the Etesian or North winds are prevalent, which pre-

vent the river from running into the sea, and drive it back. 1

3. There are currents in the sea, which can neither be

attributed to the natural motion of the ocean, nor to a descent

from higher ground, nor to the narrowness of channels, nor to

promontories jutting out into the sea ; but which are plainly

influenced by periodical winds.

4. Those who are unwilling to admit that Columbus con-

ceived so certain and fixed an opinion of the West Indies from

the narrative of a Spanish pilot, and consider it still more

unlikely that he derived it from the obscure vestiges and

rumours of antiquity, take refuge in this ; that from periodical

winds blowing to the coast of Portugal, he imagined that there

was a continent to the westward. The circumstance is doubtful

and not very probable, since the winds could hardly travel

so great a distance ; but in the meantime it is a great honour to

this inquiry, if the discovery of the new world may be attri-

buted to one out of the many axioms or observations that it

contains.

5. Wherever there are high mountains covered with snow,

periodical winds blow from that quarter at the time of the melt-

ing of the snows.

1 Herod, ii. 20., and Pliny, v. 10,

L 3
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6. I judge also that from large marshes, which in winter time

are entirely flooded, there blow periodical winds at the time

when the heat of the sun commences to dry them ; but of this

I have no certain information.

7. Wherever there is a plentiful generation of vapours, and

that at certain times, you may be sure that at those times

periodical winds will arise there.

8. If periodical winds are blowing anywhere, and there be no

cause for them to be discovered near at hand, you may know
that such periodical winds are strangers and come from a dis-

tance.

9. It has been remarked that periodical winds do not blow

at night, but get up the third hour after sunrise. They appear
indeed like winds tired with a long journey, so as to be scarce

able to break through the condensation of the night air, but

after sunrise they are roused up for a while and continue on

their course.

10. All periodical winds (except they rise near at hand) are

weak, and easily overpowered by winds that rise suddenly.
11. There are many periodical winds which are neither per-

ceived nor observed, by reason of their weakness and their

being overpowered by the free winds. In the winter time

therefore, when the free winds are most prevalent, they are

scarce perceptible ; but in the summer, when these wandering
winds are less frequent, they are more apparent.

12. In Europe the principal periodical winds are, northerly
winds from the solstice, both before and after the rising of the

dog-star ; west winds from the autumnal equinox ; and east

winds from the vernal equinox
1

; for the winter solstice deserves

less attention by reason of the frequent changes in winter.

13. The Ornithian or Bird-winds (so called because they

bring birds from cold regions beyond the sea to more sunny

climes) have nothing to do with periodical winds; for they
often fail in point of time. But whether they blow late or

early, the birds wait for their convoy ; and if, as often happens,
the winds commence to blow and then change again, the birds

being deprived of their help drop into the sea, and sometimes

fall upon ships.

14. The precise day or hour of the return of the winds is not

discovered as it is in the tides. Some writers sometimes specify
a day, but it is rather by conjecture than constant observation.

1

Pliny, ii. 47, 48.
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Attendant Winds.

with reference This term of Attendant Winds is my own ; and
to the 4th and 5th . . . .

'

Articles of inquiry, l have invented it lest the observation or them be
Transition. ,, r -i ~\/r , i

lorgotten or contused. My meaning is this.

Take any country and divide the year into three, four, or five

parts. If any wind blows there for two, three, or four of these

parts, and a contrary wind for only one part, the wind which

blows oftenest is called the attendant wind of that country.
And the same is the case with respect to the weather.

1. The south and north winds are the attendant winds of the

world ; for they with their divisions blow more frequently over

the world than the east or west winds with their divisions.

2. All free winds (not periodical) are attendants of the

winter rather than the summer, but principally of the autumn

and spring.

3. All free winds attend more upon the regions without the

tropics, and even the polar circles, than those within them ;

in the torrid and frigid zones they blow more seldom, in the

temperate more frequently.

4. All free winds likewise, and especially the strongest of

them, blow oftener and more violently in the morning and

evening than at noon and night.

5. Free winds are more general in lands full of holes and ca-

vities than on solid and firm soils.

injunction. Human care has been very remiss in the obser-

vation of attendant winds in particular districts ; yet such

observation, if it were made, would be useful in many respects.

I remember that an intelligent merchant who had carried

out a colony to Newfoundland and passed the winter there,

told me, when I asked him why that country was reputed so

extremely cold where the latitude was sufficiently mild,
" that it was not quite so bad as was reported, but that the

reasons were two : the one, that icebergs were brought down

by the current of the Arctic Sea close beside those shores ;

the other
"
(which he considered the more important),

" that

the west wind blows there for a much greater part of the year
than the east ; which is likewise the case (said he) in England ;

but then in Newfoundland it blows cold from the continent,

here it comes warm from the sea. Now if," he continued,
" the east wind blew as long and as frequently in England
as the west wind blows in Newfoundland, the cold here

would be far more intense, and equal to what it is there."

L 4
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6. The west wind is the attendant of the afternoon, for it

blows more frequently than the east wind when the sun is

declining.

7. The south wind is the attendant of the night, for it

rises oftener in the night, and blows stronger. The north wind

blows in the daytime.
8. There are many great differences between the attendant

winds of the sea and those of the land. The chief one is that

which suggested to Columbus the discovery of the New World ;

namely, that sea winds are not periodical as land winds ge-

nerally are. For since the sea abounds with vapours, which

are present everywhere almost indifferently, winds likewise

are generated everywhere, and having no fixed origins and

birthplaces blow every way with great uncertainty. But
the land is very unequally provided with the matter .of winds ;

some places being well supplied with the means of generating
and increasing them, others comparatively deficient. And
therefore they commonly blow from their nurseries, and take

their direction accordingly.

9. Acosta does not appear to be very consistent, when

he says in one place that south winds blow during almost

the whole year in Peru and along the coasts of the South

Sea, and in another that sea-winds generally blow there. 1 For

the south wind there is a land wind, as also is every other

wind except the west. We may adopt however what he

observes as more certain, namely, that the south wind is the

attendant and common wind of those countries; unless per-

chance his imagination or manner of speaking were betrayed
into error by the name of the South Sea ; and he takes the west

wind, because it blows from the South Sea, for the south. For

the sea termed the South Sea is not properly the South Sea,

but as it were a second Western Ocean ; for it stretches in the

same direction as the Atlantic.

10. Sea winds are doubtless moister than land winds, but

yet purer, and more easily and equally mixed with pure air.

For land winds are compounded of deleterious mixtures, and

are full of smoke. And let no one oppose to this, that sea

winds must be heavier by reason of the saltness of the sea ; for

salt being in its nature terrestrial does not rise in vapours.

1

Acosta, Hist des Indes, iii. 20., and ii. 13.
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11. Sea winds are warm or cold, according as they are moist

or pure. Cold is lessened by humidity (for dryness intensifies

both heat and cold), but increased by purity. Therefore these

winds are warm outside the tropics, but cool within them.

12. I judge that sea winds are the attendant winds of all

countries, especially on the coast. For winds from the sea

are much more common, by reason of the far greater abundance

of matter for winds at sea than on land; unless perchance
from some peculiar cause there happen to be a periodical wind

blowing from the land. But let no one confuse periodical and

attendant winds together ; for the latter blow much more gene-

rally than the former. They have however this in common,
that they blow from the quarter where they are bred.

13. Sea winds are generally more violent than land winds;

yet when they subside the calm is greater out at sea than near

shore; so that sailors sometimes prefer rather to coast along
the shore than to venture out to sea, lest they should be

becalmed.

14. There blow from the sea to the shore winds which are,

intermittent; that is, winds which advance a little way, and

then suddenly turn back. This surely is caused by a kind of

refraction and inequality between the breezes of the sea and

of the land ; for all inequality of the air is a commencement of

wind. Such intermittent and eddying winds are most frequent
in bays and arms of the sea.

15. Some breezes generally blow about all great waters, and

are mostly perceptible in the morning ; but they appear more

about rivers than at sea, by reason of the difference between

the breeze from the land and from the water.

16. Trees growing near the sea usually bend and curve

themselves away from the sea breezes, as if they had an

antipathy thereto. Not however that these winds have any
deleterious quality, but their moistness and density render

them as it were heavier.

The Qualities and Powers of Winds.

The qualities and powers of the winds have not
With reference x

jCTth

he
2Htn' 29th

^een observed diligently and variously. T will

udes^inquity."
extract the more certain of them, and leave the

Transition. reg^ as frivolous to the winds themselves.
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1. The south wind with us is rainy, the north wind clear;

the former collects and nurtures clouds, the latter breaks and

dissipates them. Poets therefore in their descriptions of the

deluge represent the north wind as at that time imprisoned, and

the south wind let loose with full powers.

2. The west wind is reputed by us as the wind of the Golden

Age, the companion of perpetual spring, and the nurse of

flowers.

3. The school of Paracelsus, seeking a place for its three

principles even in the temple of Juno, that is the air, established

three winds. For the east they found no place.

Tincturis liquidum qui mereurialibus Austrum,
Divitis et Zephyri rorantes sulphure venas,
Et Boream tristi rigidum sale. 1

4. In Britain the east wind is considered injurious, insomuch

that there is a proverb,

" When the wind is in the east,

'Tis neither good for man nor beast."

5. In our hemisphere the south wind blows from the quarter

where the sun is, the north wind from the quarter where it is

not. The east wind everywhere follows the motion of the air,

the west wind opposes it. In most parts of Europe and Western

Asia the west wind blows from the sea, the east from the land.

These are the most radical differences of the winds, whereon

most of their qualities and powers really depend.
6. The south wind is less anniversary and periodical than the

north wind, but more variable and free 2
; and when it is pe-

riodical it is so gentle as to be scarce perceptible.

7. The south wind blows lower and more laterally ; the north

wind higher and more from above. And this is not in con-

sequence of the polar elevation and depression mentioned above,

but because the south wind in general has its birthplace nearer

the earth than the north wind.

8. The south wind with us is wet (as has been observed

before) ; but in Africa it is fair and brings great heats, and

is not cold, as some have affirmed. 3 In Africa it is tolerably

1 Johannes Pratensis :.

Clear Auster with mercurial tinct imbued,
Rich Zephyr dewed with sulphur, Boreas drear

Rigid with salt.
2

Aristot. Problem. De Vends, 2.
*

Id. ib. 61.
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healthy, but here if a clear and dry south wind continue long,

it is very pestilential.

9. The south and west winds do not generate vapours, but

as they blow from quarters where the greatest quantity of

vapours is drawn forth by the intensity of the sun's heat, they
are rainy. If however they proceed from dry places that are

free from vapours, they are fair, sometimes pure, and sometimes

sultry.

10. The south and west winds with us seem to be allied, being
both warm and moist; and on the other hand the north and east

are related, being both cold and dry.

11. The north and south winds (as has been observed before)

are more frequent than the east and west ; because by reason

of the presence and absence of the sun in those parts there

is a vast inequality of vapours ; whereas in the east and west

the sun is as it were indifferent.
1

12. The south wind from the sea is very healthy, but more

unwholesome from the land. With the north wind the contrary

holds good. The south wind from the sea is likewise very
beneficial to fruits and plants, driving away blights and other

noxious diseases.2

13. The south wind when gentle is not a great collector of

clouds, but it is often clear, especially if it be of short con-

tinuance. But if it lasts or becomes violent, it makes the sky

cloudy and brings on rain : which comes on rather when the

wind ceases or begins to die away, than when it commences

or is at its height.

14. When the south wind either rises or falls, there is

generally a change of weather, from fair to cloudy, or from hot

to cold, and vice versa. But the north wind often both rises

and falls, without any change in the weather.

15. After frosts and long snows the south is almost the

only wind which blows 3
, as if the frozen matter had been

digested and so thawed. And yet it is not always followed by
rain, but the same thing occurs likewise in fair thaws.

16. The south wind rises oftener and blows stronger by

night than by day, especially in winter nights. The north

wind, if it should rise by night (which is unusual), hardly ever

lasts beyond three days.
4

' Aristot. Problem. De Ventis, 37. * Id. ib. 19.
3 Id. ib. 3. Id. ib. 9. 15.
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17. The south wind raises greater waves than the north, even

though it blow with equal or less force.

18. In a south wind the sea appears more blue and clear ;

in a north wind blacker and darker. 1

19. A sudden increase of the temperature of the air some-

times denotes rain ; and again a sudden change to cold sometimes

forebodes the same thing. But this depends upon the nature of

the winds ; for if it turn warmer with a south or east wind rain

is at hand ; and so likewise if it become colder with a north or

west wind.

20. The south wind generally blows solitary and unresisted;

but the north winds, especially Caecias and Corus, are often ac-

companied by other different and contrary winds, which repel

them and make them tumultuous.

21. Take care not to sow in a north wind, or to graft and

inoculate when the wind is in the south. 2

22. The leaves of trees fall sooner on the south side ; but

vine shoots burst out on that side, and have scarce any other

aspect.
3

23. Pliny observes that in large pastures shepherds should

take care to drive their flocks to the north side, that they may
feed opposite to the south. For if they feed opposite the north,

they get foot-rot, scouring, and blear eyes.
4 The north wind

likewise impairs their generative powers, so that if they look

against the north wind as they copulate, they mostly produce
ewe-lambs. But in this Pliny (as being a transcriber) is not

consistent. 5

24. Winds are injurious to the corn crops at three seasons ;

namely, on the opening of the flower, on the shedding of the

flower, and near the time of ripening. At the two former

times they either bind the flower in the stalk or shake it off;

at the latter they empty the ear and scatter the grain.
6

25. In a south wind the breath of men is more offensive, the

appetite of animals is more depressed, pestilential diseases are

more frequent, catarrhs common, and men are more dull and

heavy; whereas in a north wind they are brisker, healthier,

and have a better appetite.
7 The north wind however is bad

for consumption, cough, the gout, or any sharp humour.

1 Aristot Problem. De Ventis, 39. 2
Pliny, xviii. c. 33, 34.

3
Pliny, xviii. 33.

'

4
Pliny, ubi suprJU

* Cf. Pliny, viii. 72.

Pliny, xviii. 17. ' Aristot Problem. De Ventis, 18. 44, 45.
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26. The east wind is dry, biting, and destructive ; the west

damp, mild, and genial.

27. The east wind towards the end of spring is destructive

to fruits, by bringing in worms and caterpillars which devour

almost all the leaves ; and it is likewise unfavourable to corn.

The west wind on the contrary is very favourable and friendly
to plants, flowers, and all vegetation. About the autumnal

equinox however the east wind also is tolerably pleasant.

28. The west winds are more violent than the east, and do

more bend and wrench trees.

29. Wet. weather with an east wind continues longer than

with a west, and generally lasts a whole day.
30. The east and north winds when they have once begun are

more continuous ; the south and west winds are more variable.

31. In an east wind all visible things appear larger
1

; in a

west wind all sounds are more audible and travel farther.

32. " That the wind Caecias attracts clouds,"
2
passed into a

proverb among the Greeks ; in comparing it to usurers who
draw in money by putting it out. It is a strong wind, but so

wide spreading that it cannot drive away the clouds as quickly
as they return and resist it. And this appears likewise in the

larger conflagrations which make head against the winds.

33. The Cardinal or even the Semi-cardinal winds are not

so stormy as the Median.

34. The Median winds from east to north-east are calmer ;

from north-east to east they are more stormy. So likewise the

winds from east to south-east are calmer than from south-east

to south; and similarly from south to south-west they are

calmer than from south-west to west
; and from west to north-

west they are calmer than from north-west to north. So that

proceeding in the order of the heavens the Median winds of

the first Semi-cardinal are disposed to be calm, those of the

latter to be stormy.
35. Thunder, lightning, and tornadoes, occur with cold

northerly winds, as the winds Corus, Thrascias, Circias, Meses,
Caecias ; whence thunder is often accompanied with hail.

36. Snowy winds likewise come from the north, but from

those Median winds which are not stormy, as Corus and Meses.

37. Winds in general obtain their natures and properties in

1
Aristot. Problem. De Ventis, 55.

2 Id. ib. 1. and 32. ; Cf. Erasm. Adag., i. 5. 62.
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five different ways ; namely, from the absence or presence of

the sun ; from an agreement or disagreement with the natural

motion of the air; from the difference of the matter of the nur-

series from which they are generated, as sea, snow, marshes,

and the like ; from the impregnation of the countries through
which they, pass ; or from their local origins, whether on high,

under the earth, or in the middle region; all which will be

better explained in the ensuing articles.

38. All winds have a power of drying, even more than the

sun itself. For the sun draws forth vapours, but does not dis-

perse them, unless it be very powerful ;
whereas the wind both

draws them out and carries them off. 1 But the south wind does

this much less than the others ; and stones and beams will sweat

even more with a slight south wind than in a calm.

39. March winds are far more drying than summer winds ;

so that musical instrument makers will wait for March winds

to dry the material of their instruments, and make it porous

and musical.

40. All winds clear the air and free it from corruption, so

that those are the healthiest years in which there is most wind.

41. The sun has a fortune like to that of kings, whose

governors in distant provinces have more submission and

obedience from their subjects than is paid to the prince himself.

For winds, which derive their power and origin from the

sun, have certainly equal if not more influence on the tempe-
ratures of countries and the dispositions of the air, than the

sun itself. And hence it is that Peru (which from lying near

the sea and having vast rivers and immense snow-mountains

is copiously supplied with winds and breezes) may vie with

Europe in the mild and temperate nature of the air.
2

42. We should not be surprised at the winds having so great

a force, since strong winds are like inundations and torrents

and vast waves of the air. Not however that they have any

very extraordinary power after all, if the matter be better

examined. They may blow down trees whose tops being spread
like sails help them with the pressure of their own weight.

They may likewise overturn edifices that are weakly built, but

the more solid structures they cannot destroy, unless accom-

panied by earthquakes. Sometimes they hurl down avalanches

1
Aristot. Problem. De Ventis, 31. 2

Acosta, Hist des Indes, il. 9.
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from the mountains, so as almost to bury the plains below them.;

a thing which befel Solyman in the plains of Sultania. 1 Some-

times again they cause great inundations of water.

43. Winds sometimes dry up rivers, and disclose their beds.

For if after a long drought there is a strong wind down
stream which continues for some days, so that the fresh water

is as it were swept off into the sea, and the tide is prevented
from coming up, the river becomes dry in many unusual

places.

Admonitions. 1. If you change the poles, you must also

change your observations as to north and south. For the

absence or presence of the sun is the cause, and this varies

according to the position of the poles. But this may always
be regarded as certain

; namely, that there is more sea to the

south and more land to the north, which likewise has no slight

influence upon the wrnds.

2. "Winds are generated in a thousand ways, as

will be made evident in the ensuing inquiry ; whence it is no

easy matter to fix observations on so variable a subject.

Those however which are here laid down may generally be

held for certain.

The Local Origins of Winds.

with reference The knowledge of the local origins of the winds
to the 8th Article . ,.,.. ,, .

of inquiry. ls a difficult inquiry ; for whence the wind cometh

and whither it goeth is regarded even in Scripture
as a mystery. And I am not now speaking of the sources of

particular winds (of which hereafter), but of the places in

which winds in general are bred. Some seek for them on high,
others search the deep, but they scarce look for them in that

middle space where they are mostly generated. And in this

they follow the manner of men to overlook what lies before

their feet, and to prefer things dark and obscure. This indeed

is certain, that winds are either natives or strangers ; for they
are as it were traders in vapours, which they collect into clouds

for importation or exportation to and from different countries,

receiving winds in return by way of exchange. But let us now

inquire concerning native winds ; for those which are strangers
in one place are natives in another. Winds therefore have three

local origins ; that is, they either breathe and spring forth from

1 Knolles' History of the Turks (1603).
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the earth, or they are driven down from above, or they are

stirred up here in the body of the air. Those driven down
from above are generated in two ways ; for they are either

driven down before they are formed into clouds, or afterwards

when the clouds have been rarified and dispersed. Let us now
observe what is their history.

1. The poets have feigned that the kingdom of ^Eolus was

situated in subterranean dens and caverns, where the winds

were imprisoned, and whence they were occasionally let

loose. 1

2. Some theologians also, who were likewise philosophers,

have drawn a similar inference from the words of Scripture,
" Who brings forth the winds out of his treasures ;

"
as if the

winds proceeded from some subterranean treasure-houses or

magazines. But there is nothing in this ; for Scripture speaks

likewise of the treasures of snow and rain, which no one doubts

are generated above.

3. There is doubtless a large quantity of air contained in the

earth, which probably exhales by degrees, and must certainly

from particular causes sometimes rush out in a body.

Phenomenon.
^n great droughts and in the middle of summer,

when the earth is more full of cracks, great bodies of

water are observed to burst forth in dry and sandy

places. And if water (which is a gross body) does

this seldom ; air (which is a thin and rarified body)
will probably do it oftener.

4. When air exhales from the earth gradually and at different

spots, it is at first hardly perceptible ; but when many of these

small emanations of air are collected together, a wind is formed

from them, as a river from many springs. But this seems to

be true ; for the ancients have remarked that many winds at

their rise and in the places whence they rise are weak at first,

but gather strength as they proceed, like rivers.
2

5. There are some places in the sea, and likewise some lakes,

which without any winds swell exceedingly. This would

appear to be owing to some subterraneous blast.

6. It requires a great force of subterraneous air to shake

or cleave the earth, but a less to raise the water. Hence it is

that earthquakes are uncommon, but swellings and risings of

the waters are more frequent.

1
Virg. ^En. i. 50.. &c. a Cf. Gilbert, Physiol. iv. 2.
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7. It is likewise everywhere observed that waters somewhat

rise and swell before storms.

8. The thin subterraneous air which escapes at different spots

is not perceived on land till it is collected into wind, by
reason of the porous nature of the earth. But when it rises

from below the waters it is perceived immediately from a cer-

tain swelling of the waters, by reason of their continuity.

9. It has been before observed that hollow and cavernous

districts have their attendant winds ; so that these would cer-

tainly appear to have their local origins from the earth.

10. On large rocky mountains the winds are found to blow

both sooner (that is, before they are perceptible in the vallies),

and more frequently (that is when there is a calm in the vallies);

but all mountains and rocks are cavernous.

11. Gilbert observes that in Derbyshire
l in England, a

mountainous and rocky district, there are such strong eruptions
of winds from some caverns, that articles of dress or rags
thrown into them are blown back again with great violence,

and carried up a great height into the air.

12. At Aber Barry on the Severn in Wales, there is a rocky
cliff filled with holes, to which if a man apply his ear he will

hear various sounds and murmurs of subterranean blasts.

In
nomenon

he~ Acosta has observed with respect to the towns of

Plata and Potosi in Peru, which do not lie far apart

from one another, and are both situated on high and

mountainous ground, so that there is no difference

in this point ; that nevertheless the temperature of

Potosi is cold and wintry, while that of Plata is

mild and spring-like.
2 This may perhaps be owing

to the silver mines near Potosi ; which proves that

there are vents for hot and cold blasts from the

earth.

13. If the earth be the original source of cold, as Par-

menides maintained (an opinion not to be despised, seeing that

cold and density are closely united)
3

; it is not less probable

that warm exhalations should be thrown up from the central

cold of the earth, than that they should be thrown down from

the cold of the upper air.

14. It is said by some of the ancients that there are certain

1 The Latin has Denbigh ; but the true reading Is preserved in Gilbert : Derbise.
*

Acosta, Hist, des Indes, ii. 13.
8 Arist Metaph. i. 5.
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wells in Dalmatia and the country of Cyrene, into which if a

stone be thrown, storms will soon arise *

; as if the stone

broke through some covering in a place where the winds were

confined.

indirect pheno- jEtna and many other mountains vomit forth
mcnon. *

flames ; and it is probable that air may break out in

the same way, especially being expanded and set in

motion by subterranean heat.

15. Upon earthquakes, certain foreign and noxious winds are

observed to blow, both before and after the shock ; just as a

light smoke is commonly emitted before and after great con-

flagrations.

Admonition. Air confined in the earth is forced out by

many causes. Sometimes a badly cemented mass of earth

falls into a hollow ; sometimes the waters ingulf themselves

in the earth ; sometimes the air is expanded by subterranean

fires and requires greater space ; sometimes the earth, which

was before firm and vaulted, is reduced to ashes by internal

fire, and being no longer able to support itself falls in. And
there are many other similar causes.

So much then for the inquiry concerning the first local origin

of the winds, namely, from under the earth. I come now to

the second origin ; namely, from on high, or from what is called

the middle region of the air.

Admonition. Let no one misinterpret my words into a denial

that the other winds may likewise be generated from vapours
both of land and sea. But this I have mentioned is the first

kind of winds which spring from the earth as winds ready
formed.

16. It has been observed that woods begin to rustle before

winds are manifestly perceived
2

; whence it is conjectured that

wind descends from above. This is likewise remarked on

mountains (as I have mentioned before), but the cause is less

certain by reason of the hollows therein.

17. The shooting and twinkling of stars foretels wind from

that quarter where the shooting is seen 3
; which shows that the

air is disturbed above, before the motion reaches us.

18. The clearing ot the sky and dispersing of the clouds

1
Pliny, ii. 44. 2 Ibid, xviii. 86.

Arist Prob. xxvi. 25. ; and Cf. Pliny, xviii. 80.
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foreshadow winds, before they are felt on the earth; which like-

wise prove that winds commence above.

19. Before the rising of a wind, the lesser stars are not

visible, even on a clear night
l

; the air apparently being con-

densed, and made less transparent by the matter which is

afterwards turned into winds.

20. Halos round the moon, a blood-red sunset, a red moon
on her fourth rising, and many other prognostics of winds

derived from above (whereof I will treat in their proper place),

indicate that the matter of winds is there commenced and pre-

pared.

21. In these phenomena you may remark the difference

already mentioned between the two ways whereby winds are

generated above ; namely, before and after the collection of

vapours into cloud. For the prognostics from halos and the

colours of the sun and moon have some cloudy matter ; but the

shooting and obscuration of the smaller stars take place in a

clear sky.

22. When wind proceeds from a formed cloud, the cloud is

either totally dissipated and turned into wind ; or it is divided

partly into rain, and partly into wind ; or it is rent asunder,

and the wind bursts forth as in a storm.

23. Many indirect phenomena may be observed in nature

of the repercussion by cold. Wherefore, since the cold in the

middle region of the air is plainly very intense, it is evident that

vapours cannot for the most part penetrate those regions, but

must be either congealed or hurled back again. And this

was the opinion of the ancients, which in this instance is

sound.

The third local origin of winds is in the case of those

which are generated in the lower air; to which likewise I

give the name of swellings or overcharges of the air. It is a

thing very common and familiar, but yet hitherto passed

over in silence.

speculation. The generation of those winds which are stirred in

the lower air is nothing more mysterious than this. The air

newly created from water and rarified and resolved vapours,

being united to the former air, can no longer be confined within

the same limits as before, but swells and rolls onwards and oc-

1

Pliny, ubi surpa.

M 2
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cupies a larger space. But here we must assume two things.

First, that a drop of water turned into air (whatever stories they

may tell of the decimal proportion of the elements) requires at

least a hundred times more space than before ; and secondly,

that a little new air in motion, when superadded to the old, stirs

and puts the whole in motion. And this may be seen by the

draught from a pair of bellows or a crack in the window,

which will set the air of the whole room in motion, as the flame

of the candles will directly show.

24. As dews and mists are generated in the lower air, with-

out being turned into clouds or penetrating into the middle

region ; so it is with many of the winds.

25. There is a continual breeze playing on seas and waters,

which is only a slight wind newly generated.

26. The rainbow, which is the lowest of the meteors and

generated nearest the earth, when it does not appear entire, but

broken and only with the ends visible, is resolved into winds,

as much if not more than into rain.

27. It has been observed that in countries which are divided

and separated by the interposition of mountains some winds

that are common on one side of the range do not reach the

other. 1 This manifestly shows that they are generated below

the tops of those mountains.

28. There is an infinite variety of winds, which blow in

clear weather, and even in countries where it never rains, that

are generated where they blow, without ever having been

clouds or reaching to the middle region of the air.

phelfo^L. -^7 one w^ knows how easily vapour is resolved

into air, how great is the quantity of vapours, and

how much greater space a drop of water occupies
when turned into air than it did before (as has been

mentioned above), and how little compression the

air bears, will feel certain that winds must be gene-
rated everywhere, from the surface of the earth to

the highest parts of the atmosphere. For a large

quantity of vapour, when it begins to expand, cannot

possibly rise to the middle region of the air without

surcharging the air and producing disturbance on

the way.

1
Gilbert, Phys. iv. 1.
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Accidental Generations of Winds.

W
toYh

e
e

f"e
th
Ce Accidental generations of winds are those which

inqui?y

of
do not produce or create an impulsive motion, but

Transition. either excite it by compression, or drive it back

by repercussion, or roll and agitate it by curves.

And this is effected by external causes, and the

position of contiguous bodies.

1. There is more agitation of the air and sensation of winds

in places where there are low hills surrounded by vallies with

a higher range of hills beyond, than either on mountains or

plains.

2. Winds and draughts are felt in towns where there is any
wide place with narrow outlets or passages, and at the corners

of streets.

3. Ventilation is produced or arises naturally in houses,

where there is a thorough draught, the air going in at one

side and out at the other. But it is done more effectually,

if the air enters from different sides, meets in angles, and has a

common outlet at the meeting-place. Arched and circular

dining rooms are cooler likewise, because the air which is

stirred in them is reflected in all directions. Curved porticoes
are better than straight ones; for a wind in a straight line,

though it is not confined but has a free outlet, yet does not

make the air so unequal, voluminous, and undulatory, as the

meeting in angles, the windings about and collections in a round

space, and the like.

4. After great storms at sea the accidental wind lasts for a

time after the original wind has settled. And this is caused

by the collision and percussion of the air from the undulation

of the waves.

5. In gardens the wind is commonly found to be repelled by
walls, buildings, and mounds ; so that one would think it blew

in a contrary direction to that in which it really blows.

6. If one side of a country is surrounded by hills, and a

wind blow for a long time from the plain to the hills, this wind

being repelled by the hills is either condensed into rain, if it

be a moist wind, or changed into a contrary wind, which how-

ever is of no long continuance.

7. In weathering headlands sailors often experience a change
of wind.

M 3
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Extraordinary Winds and Sudden Gusts.

W
Jnce

r

to

e

t

r

he Some writers give opinions and reasons touching

of'inquiry

6

extraordinary winds, as hurricanes or storms, whirl-

Transition, winds, typhoons, and siroccos ; but they give no de-

scription of the thing itself, which certainly is to be sought from

journals and scattered history.

1. Sudden gusts never come in a clear sky, but only when
it is cloudy and with rain ; so that there is rightly thought to

be an eruption, with a discharge of the wind and a concussion

of the water.

2. Those storms attended with cloud and fog, called " bel-

luae," which rise up like pillars, are very violent and dangerous
at sea.

3. The greater typhoons, which extend over some considerable

space and carry things up into the air along with them, seldom

occur ; but the lesser and as it were playful eddies and whirl-

winds are common.

4. All storms, typhoons, and greater whirlwinds, have a

manifest motion of precipitation or vibration downwards, more

than the other winds. And hence they appear to rush like

torrents, and to flow down as in channels, and to be then re-

pelled by the earth.

5. It sometimes happens that in meadows haycocks are carried

up into the air, and then spread abroad like a cover over the field.

Again, bundles of pea-straw, sheafs of corn, and linen hung
out to dry, are lifted as high as the tops of trees or above the

tops of houses by whirlwinds ; and all this is done without any

great force or violence of wind.

6. Sometimes these very slight and partial whirlwinds take

place even on a clear day ; so that a person riding may see

dust or straws caught up and whirled round near him without

feeling much wind. This is doubtless caused by contrary
breezes mutually repelling one another, and making a circula-

tion of air by the concussion.

7. It is certain that there are some blasts which leave behind

them on plants manifest traces of burning and scorching. But
the sirocco, which is an invisible lightning and a burning air

without flame, is referred to the inquiry on lightning.
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Things Contributing to Winds, that is, the Original ; for of
Accidental Winds it has been inquired above.

with reference
ancients have given a very confused and

MrtU^'Mtb, uncertain account of the winds and their causes,

o? ir!qu^
nicles

and mostly not true. But no wonder that those
Transition. ^ <JO not \QQ^ cjose fo not gee clearly . They
talk as if wind were something else, different from air in

motion ; and as if exhalations generated and composed the

whole body of winds ; and as if the matter of winds were

only a hot and dry exhalation !

; and as if the origin of the

motion of winds were only an expulsion, and repercussion

from the cold of the middle region ; all which things are mere

arbitrary and imaginary suppositions. But yet from these

threads, which are indeed but cobwebs, they weave large webs.

Whereas in reality every impulse of the air is a wind; ex-

halations mixed with the air contribute more to the motion,

than to the matter of the winds ; moist vapours are by a well

proportioned heat turned into wind more easily than dry ex-

halations ; and many winds, besides those which are driven

down and repelled from above, are generated in the lower region

of the air, and exhale from the earth. Let us observe what is

the language of the things themselves.

1. I have mentioned in the article on general winds, that

the natural rotation of the air, without any other external

cause, generates a perceptible wind within the tropics, where

the air revolves in larger circles.

2. Next to the natural motion of the air, before inquiring

concerning the sun, which is the principal parent of the winds,

we must observe whether anything be due to the moon and

other stars, upon clear experimental evidence.

3. Great and violent winds arise some hours before an eclipse

of the moon ; so that if the moon is eclipsed at midnight, there

are winds the evening before ; but if in the morning, there are

winds at midnight.

4. Acosta observes that in Peru, which is a very windy

country, there is most wind at the full moon. 2

1 Arist. Meteorolog. ii. 4.
*

Hist, des Indes, ii. 7.
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injunction. It would be well worth observing, what effect

the motions and changes of the moon have upon
the winds, for they certainly influence the waters. For in-

stance, whether the winds like the tides are not somewhat

higher at the full and new moon, than in the quarters. For

though it may be a convenient theory, that the moon has

dominion over the waters, and the sun and stars over the air ;

yet it is certain that water and air are very homogeneous
bodies, and that next to the sun, the moon has the greatest

power in every thing here below.

5. Greater winds are observed to blow about the time of the

conjunctions of planets.

6. Winds and stormy weather are frequent at the rising of

Orion l

; but we should observe whether this does not proceed
from the rising of that constellation at a time of year most

generative of winds ; so that it would be rather a concomitant

than a cause. And a similar doubt might justly be raised

respecting the rains at the rising of the Hyades and Pleiades,

or the storms at the rising of Arcturus. And so much with

regard to the moon and stars.

7. The sun doubtless is the primary efficient of many winds,

as by its heat it operates upon two kinds of matter ; namely,
the body of the air, and vapours or exhalations.

8. The sun, when powerful, expands air, though pure and

entirely unmixed, perhaps as much as one-third, which is

no trifling difference. From this simple expansion therefore

some wind must arise in the sun's paths, especially during

great heats ; and that rather two or three hours after sunrise

than at daybreak.
9. In Europe, the nights are more sultry ; in Peru, the three

first hours of the morning
2

; both from the same cause, namely,
the cessation of winds and breezes at those hours.

10. In a water thermometer dilated air depresses the water

as with a blast ; but in a glass filled only with air and capped
with a bladder the dilatation of the air blows out the bladder

perceptibly, like a wind.

11. I made an experiment of this kind of wind in a round

tower that was completely shut up on every side. A chafing

dish of coals thoroughly ignited so that there might be no

1
Arist. Problem. De Ventis, 14.

*
Acosta, Hist, des Indes, ii. 13.
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smoke was placed in the middle of the room. At one side of

this, but at some distance from it, I suspended a thread, with

a cross of feathers fastened to it to make it more susceptible

of motion. After a short time therefore, when the heat had

increased and the air dilated, the cross of feathers with its

thread began to wave about, first to one side and then to the

other. And further, when a hole was made in the window of

the tower, a warm gust of air passed out, not continuous, but

intermittent, and in undulating currents.

12. The contraction of the air by cold after it has been

dilated likewise creates a wind of the same kind, but weaker,

because cold has less force. In Peru therefore under any spot

of shade not only is the coolness greater than is felt here

(which is the result of antiperistasis\ but there is a manifest

breeze from the contraction of the air as soon as it comes under

the shade. 1 And so much for wind caused by mere dilatation

and contraction of the air.

13. Winds rising from mere motions of the air, with no

intermixture of vapours, are soft and gentle. Let us now

inquire concerning vaporous winds (or winds generated from

vapours), which may be as much stronger than the former, as

the expansion of a drop of water turned into air exceeds any

expansion of air already made ; which it was shown to do many
degrees.

14. The sun with its proportionate heat is the efficient of

vaporous winds (which are those that commonly blow). The

matter is the vapours and exhalations turned and resolved into

air ; I say air (not anything other than air), though not quite

pure to begin with.

15. The sun when it has little heat raises no vapours, and

therefore creates no wind.

16. The sun, when it has a moderate heat, draws out vapours,

but does not immediately dissipate them. And therefore, if

there be a large quantity of them, they collect into rain, either

alone, or accompanied with wind. If the quantity be small,

they are turned into wind alone.

17. The heat of the sun on its increase is more disposed to

generate winds ; on its decrease to generate rain.

18. The intense and continued heat of the sun rarifies,

disperses, and elevates vapours, and at the same time mixes

1

Acosta, ubi supra.
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them equally and incorporates them with the air ; which makes

the air calm and serene.

19. The equal and continuous heat of the sun is less

favourable than the unequal and variable heat for the genera-
tion of winds. Hence it is that winds are less troublesome in

a voyage to Russia than in the English Channel, by reason of

the long days. But at the time of the equinox in Peru, winds

are very frequent, by reason of the great inequality of heat

between day and night.

20. In vapours both the quantity and quality are of im-

portance. A small quantity produces gentle gales ; a moderate

quantity strong winds ; a large quantity charges the air and

generates rain, either with or without winds.

21. Vapours arising from the sea, rivers, and inundations,

generate a far greater quantity of winds than do exhalations

from the land. But yet winds which arise from the earth,

and less damp places, are more fixed and continuous ; and these

generally are those which are driven down from above. The

opinion therefore of the ancients would not have been totally

unprofitable in this respect, had they not chosen as it were to

divide the inheritance, and to assign rains to the vapours and

only exhalations to the winds. And things of this kind sound

well in words, but are really worthless and unprofitable.
1

22. Winds from the melting of snow on the mountains

occupy a middle space between water and land winds, but

incline rather to the former, though they are more keen and

active.

23. The melting of snow on the snow mountains always, as

has been before observed, produces periodical winds from that

quarter.

24. The anniversary north winds at the rising of the dog-
star 2 are supposed to come from the frozen sea, and the

regions about the Arctic circle, where the ice and snow are

not melted till summer is far advanced.

25. The masses or mountains of ice which are carried down
towards Canada and Newfoundland are more generative of

cold gales than variable winds.

26. The winds from sandy or chalky soils are few and dry ;

but in hotter countries the same are sultry, smoky, and

burning.

1

Arist. Meteorolog. ii. 4.
2

Cf. Pliny, ii.
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27. Winds generated from sea-vapours more easily return

to rain, as the watery element asserts and reclaims its right ;

but if this does not take place, they mix directly with the air,

and remain quiet. But terrestrial, smoky, and unctuous ex-

halations are less easily resolved, ascend higher, are more

excited in their motion, frequently penetrate into the middle

region of the air, and make up some of the matter of fiery

meteors.

28. It is reported in England that, when Gascony was under

our dominion, the inhabitants of Bordeaux and the neighbour-
hood presented a petition to the king, to stop the burning of

heather in Sussex and Hampshire ; because about the end of

April it caused a wind destructive to the vines.

29. The meetings of winds together, if the winds be strong,

produce violent whirlwinds ; but if the winds be gentle and

moist, they cause rain and a calm.

30. Winds are calmed and restrained in five ways ; namely,
when the air charged and agitated with vapours is freed by the

vapours becoming condensed into rain ; or when the vapours
are rarified and dissipated, and are thus mixed with the air,

and agree well with it, and keep quiet ; or when vapours or

exhalations are raised and exalted so high, that there is a com-

plete freedom from them, till they are either driven down

from the middle region of the air, or admitted into it; or

when vapours collected into clouds are driven by the upper
winds into other countries, and so leave the lands over which

they pass calm and undisturbed ; or lastly, when the winds

blowing from their nurseries become feeble by reason of the

length of their journey and the want of fresh matter, and losing

their force gradually die out.

31. Showers generally allay the winds, especially if they be

stormy ; as on the other hand winds often keep off rain.

32. Winds contract themselves into rain (which is the first

and principal of the five ways in which they are calmed), either

when overcharged by the quantity of vapours, or by reason of

the contrary motions of gentle winds, or by reason of the op-

position of mountains and headlands, which resist the shock of

the winds and gradually turn them back on themselves, or by
reason of the condensation from intense cold.

33. The smaller and lighter winds generally rise in the

morning and fall at sunset, as the condensation of the night
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air has power enough to contract them. For the air will submit

to some compression without becoming agitated.

34. The sound of bells is supposed to dissipate thunder and

lightning; but this has not come under observation with respect

to winds.

Admonition. Consult here the passage concerning the prog-
nostics of winds ; for there is some connection between causes

and signs.

35. Pliny mentions that the violence of a whirlwind is stopped

by pouring vinegar upon it.
1

The Limits of Winds.

with reference to 1. It is said that the priests who offered the

and i8th
h
ArteieS yearly sacrifices on the altars at the tops of Mont

Athos and Olympus used To find the letters which

they had traced in the ashes of the victims the preceding year
no way disarranged or obliterated ; and this, although the altars

did not stand in a temple, but in the open air.
2 This fully

proved that at that elevation there had been neither rain nor

wind.

2. It is said that at the top of the Peak of Teneriffe, and also

on the Andes between Peru and Chili, snow lies along the cliffs

and sides of the mountains; but at the summits themselves

there is nothing except a still air, so rarified as almost to stop

respiration, and so acrimonious and pungent as to excite nausea

in the stomach, and to redden and inflame the eyes.
3

3. Vaporous winds do not appear to blow at any great ele-

vation, though some of them are probably higher than most

clouds.

So much for the height ; now for the latitude of the winds.

4. The winds certainly occupy very various spaces ; some-

times very extensive, and sometimes very narrow and confined.

They have been known to cover a space of 100 miles within a

few hours.

5. Free winds that range over a wide space are generally

strong and not mild. They last generally for about twenty-
four hours, and are not rainy. Confined winds on the other

hand are either mild or stormy, but always of short duration.

'

Pliny, ii. 49. * Cf. Arist. Prob. xxvi. 39. ; and Solinus Polyhist 15.
* Cf. Acosta. iii. 9. 20. ; and Purchas, v. 785.
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6. Periodical winds are itinerant, and fill a very extensive

space.

7. Stormy winds do not travel far, though they always spread

beyond the limits of the storm itself.

8. Sea winds are much more partial than land winds ; so that

sometimes at sea a fresh breeze may be observed to be curling
and ruffling the water in one direction, while everywhere else

the sea is as calm and smooth as a mirror.

9. I have before alluded to the small whirlwinds which some-

times play before persons on horseback, almost like the blast

from a pair of bellows.

I now pass from the latitude to the duration of the winds.

10. Very strong winds continue longest at sea, where there

is a plentiful supply of vapours. On land they scarce ever last

more than a day and a half.

11. Very gentle winds do not blow continuously for more

than three days, either on land or sea,

12. The east wind, as has been elsewhere observed, is of

longer duration than the west. And also every wind which

springs up in the morning is more lasting than one that rises in

the evening.

13. It is certain that winds (unless they are mere storms)

rise and increase gradually, but fall more quickly, and some-

times all at once.

The Successions of Winds.

with reference to 1. If the wind follows the motion of the sun, that

and 2ist

h
ArUcies is if it move from east to south, from south to

west, from west to north, from north to east, it

does not generally go back ; or if it does, it is only for a short

time. But if it move contrary to the motion of the sun, that is

if it changes from east to north, from north to west, from
west to south, from south to east, it generally returns to the

former quarter, at least before it has completed the entire circle.

2. If rain falls before the wind commences, the wind will last

longer than the rain. But if the wind blows first and is after-

wards laid by rain, it does not often rise again ; and if it does,
it is followed by fresh rain.

3. If the wind shifts about for a few hours as if it was

trying the different points, and then commences to blow con-

stantly from one quarter, that wind will last many days.
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4. If a south wind begin to blow for two or three days, a

north wind will sometimes rise directly afterwards. But if

there has been a north wind for as many days, the wind will

blow for a short time from the east before it comes from the

south. 1

5. Towards the end of the year and the commencement of

winter, if the south wind blow first and be succeeded by the

north, it will be a severe winter. 2 But if the north wind blow

at the commencement of winter, and be succeeded by the

south, the winter will be mild and warm.

6. Pliny quoting Eudoxus asserts that the same series of

winds returns every four years
3

; which does not appear to be

true, for the revolutions are not so rapid. It has been observed

by the diligence of some that the greater and more remarkable

seasons of weather, as great heats, great snows, great frosts,

warm winters, and cold summers, generally come round in a

circuit of thirty-five years.

The Motions of Winds.

with reference Men talk as if the wind were a body of itself,
to the 22nd,

^

t%h'26tn
h
'and

which of its own force drove and impelled the

on
h

nquir

des air before it. And likewise when it changes,
Transition.

they talk as if the same wind transferred itself to

another place. And when the people talk in this way, philo-

sophers prescribe no remedy for such opinions, but they them-

selves talk confusedly, without opposing these errors.

1. After the inquiry therefore into the local origins of the

winds, I come next to that concerning the raising and directing

of their motion. In winds which have the commencement of

motion in their first impulse, as those which are driven from

above, or exhale from the earth, the excitation of motion

is manifest. The former descend, the latter ascend at their

commencements, and afterwards acquire a winding motion from

the resistance of the air, principally according to the angles of

their force. But the inquiry concerning the winds which are

stirred up everywhere in the lower air, (and are the commonest

winds of all,) is more obscure. And yet, as has been observed

1
Arist. Prob. xxvi. 49.

"
Id. ib. 48.

a
Pliny, ii. 48.
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in the speculation on the eighth article, the thing itself is

common and familiar.

2. There is some resemblance to this thing in that experiment
of the close tower which has been described before. For that

experiment was varied in three ways. The first was that

already mentioned, by means of a chafing dish of ignited and

bright coals. The second was by removing the chafing dish,

and substituting a kettle of boiling water, which made the

motion of the cross of feathers slower and less active than

before ; as the heat was not strong enough to prevent the dewy
vapour of the water from hanging in the air, and could not

dissipate it into the matter of wind. The third was by the use

of both the chafing dish and the kettle, which most of all

agitated the cross of feathers ; so that it appeared sometimes to

be lifted up as by a small whirlwind. For now there was both

the water to supply plenty of vapour, and the chafing dish at

hand to dissipate it.

3. From this it appears that the overcharging the air by the

resolution of vapour into air is a principal cause of exciting

motion in the winds.

I must now pass on to the direction of motion, and its ver-

ticity or change of direction.

4. The direction of the progressive motion of the winds is

controlled by the nurseries, which are to winds what fountains

are to rivers. Such are places which abound in vapours ; for

there is the native country of the winds. Now when they
have found a current, where the air offers no resistance, (as water

finds a declivity,) they unite with all the homogeneous matter

they find in their course, and carry it off with them, as rivers do.

Winds therefore always blow from the quarter where their

nurseries lie.

5. When the winds have no special nurseries in any fixed

spot, they become exceedingly erratic and easily change their

current ; as may be seen in the middle of the sea and in wide

plains.

6. When the winds have great nurseries in one spot, but

receive small accessions from the places through which they

journey, they blow strongly at first, but gradually slacken.

On the other hand when the nurseries are more continuous, the

winds are gentler at first, but afterwards increase.

7. The winds have movable nurseries in the clouds, which
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are often transported by the upp^r winds to places far distant

from the nurseries of the vapours from which those clouds were

generated. But in this case there begins to be a nursery of the

wind on that side where the clouds are first turned into wind.

8. The verticity of the winds is not caused by a wind trans-

porting itself while it is blowing, but by its either falling of

itself, or being overpowered by another wind. And all this

depends on the different situations of the nurseries of winds,

and the different times and seasons when the vapours emanating
from these nurseries are resolved.

9. If there be nurseries of winds on opposite sides, that

is, if one be in the north, the other in the south, the stronger
wind will prevail, and will blow continuously without any

contrary winds, but somewhat deadened and subdued by the

weaker one; in the same way as the force of the tide is af-

fected by the stream of a river ; for the motion of the sea does

prevail, and becomes the only motion, yet it is somewhat checked

by the course of the river. But if the stronger of these two

contrary winds happens to fall, the wind will at once spring up
from the opposite quarter whence it before blew, though it had

been made imperceptible by the power of the stronger.

10. For instance, if there be a nursery of wind in the north-

east, the north east wind will blow. But if there be two nur-

series, one to the east, the other to the north, the winds will

blow separate for some distance up to the point of confluence ;

and then they will set in from the north-east, or with an in-

clination in the direction of the stronger.

11. If the stronger nursery of wind be to the north, twenty
miles distant from any country, and the weaker one be to the

east only ten miles off, the east wind will blow for some hours ;

but soon afterwards the north wind will arrive and supersede it.

12. If the north wind be blowing and fall in with a mountain

on the west side, it will soon change to north-east ; that is, to a

compound of the original and reflected wind.

13. If there be a land nursery of winds to the north, and the

blast from it go straight up, and meet with a cold cloud from

the west which drives it to the opposite point, it will blow
from the north-east.

Admonition. The nurseries of the winds on sea and land are

stationary, so that their birthplace and origin may be better

discovered. But the nurseries in the clouds are movable, so
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that the matter of winds is supplied in one place, while they
'

are formed elsewhere. And this accounts for the direction

of motion in the winds being more variable and confused.

These are adduced by way of example ; but the like holds in

like cases. And so much for the direction of the motion of

winds. But we must see further respecting the longitude and

as it were the voyage of winds, though this may seem to have

been inquired into a little before under the title of latitude.

For if winds occupy greater spaces latitudinally than longi-

tudinally, their breadth may be mistaken for their length.

14. If it be true that Columbus on the coast of Portugal
inferred the existence of a continent in America from the

periodical westerly winds, winds would certainly appear to

travel a very long way.
15. If it be true that the melting of the snows about the

Arctic Sea and Scandinavia causes north winds to blow in

Italy and Greece during the dog days, that certainly is a great

distance.

16. The comparative rapidity with which weather travels in

the direction of the different winds has not as yet been observed ;

for instance, how much quicker a storm comes up from the

east with an easterly wind ; how much slower from the west.

And so much for the progressive motion of winds ; we must

now look to their undulation.

17. The undulation of winds is a momentary action ; for

even a strong wind will rise and fall alternately at least a hun-

dred times in an hour ; which shows how unequal the force of

the winds is. For neither rivers, though rapid, nor currents at

sea, though strong, have any undulation at all, except when
the wind blows. And this undulation of the winds has no

equality in it, but is like the pulse, sometimes double and

sometimes intermittent.

18. The undulation of the air differs from that of the water

in this ; in water the waves rise, but fall again spontaneously
to a level ; so that (notwithstanding the lofty expressions of the

poets concerning storms,
" that the waves rise to heaven and

sink to hell,") they do not fall much below the level surface

of the water. But in the undulation of the air, where there

is no motion of gravity, the air is raised and depressed almost

equally. And so much for undulation. We must now inquire

concerning the motion of conflict.

VOL. V. N



178 TRANSLATION OF THE

19. I have already partly inquired into the conflicts and

compound currents of the winds. It is manifest that winds,

especially the milder ones, are ubiquitous; as is likewise proved

by the fact that there are few days or hours wherein some

gentle breezes do not blow in open places ; and that with great

irregularity and variety. For the winds which do not proceed
from the larger nurseries are erratic and changeable ; sometimes

propelling and sometimes flying from one another, as if in

sport.

20. Two contrary winds are sometimes observed to meet to-

gether at sea ; as is shown by the ruffling of the surface of the

water on both sides, and the stillness between them. After the

collision, if the winds break each other equally, a general calm

ensues ; but if the stronger wind prevail, the agitation of the

water is continued.

21. It is certain that in Peru winds often blow from one

quarter on the mountains, and directly contrary in the vallies.

22. It is likewise certain that with us the clouds move in a

direction contrary to the wind here below.

23. Again, the higher clouds are sometimes seen to scud over

the lower ; so as to pass in different and even contrary directions,

as if driven by opposite currents.

24. It is likewise certain that in the upper air the winds

sometimes are neither distracted nor impelled, while half a

mile below they are driven along in mad fury.

25. Contrariwise also, there is sometimes a calm below

when the clouds are moving rapidly above ; but this is less

common.
indirect phe- In the waves likewise, sometimes the water on
nomenon. .

the top, sometimes that below moves the quickest ;

and sometimes (though rarely) there are different

currents of water, the one above and the other

below.

26. We should not altogether neglect the testimony of

Virgil, seeing he was by no means ignorant of natural philo-

sophy ;

" At once the winds rush forth, the east, and south, and

south-west laden with storms ;

'M and again,
" I have seen all

the battles of the winds meet together in the air."
2 So far then

1 Una Eurusque Notusque ruunt, creberque procellis

Africus. jEn. i. 85.
2 Omnia ventorum concurrere prselia vidi. Geory. i.318.
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have I inquired concerning the motions of the winds in nature.

I must now look to their motion in machines of human in-

vention ; and above all in the sails of ships.

The Motion of Winds in the Sails of Ships.

1. The largest British ships (for I take them as my example)
have four and sometimes five masts ; all standing erect one be-

hind the other in a straight line drawn through the centre of

the vessel.

2. The names of these masts are ; the mainmast in the

centre, the foremast, the mizenmast (which is sometimes double),

and the bowsprit.

3. Each mast consists of several parts, two or three in num-

ber, which may be raised, and by certain knots or joints fixed

in their place, and in like manner taken down.

4. The bowsprit from its lower fastening is inclined towards

the sea, from its upper fastening it is erect. All the other

masts are perpendicular.

5. These masts are rigged with ten sails, and when the mizen-

mast is double, with twelve. The mainmast and the foremast

have three tiers of sails, which we call the mainsail, the topsail,

and the top-gallantsail. The others have only two sails, being
without the top-gallantsail.

6. The sails are extended crossways, near the top of each

joint of the mast, by pieces of timber which we call yards.

To these the upper part of the sail is stitched, while the

lower part is tied with ropes at the corners only ; and in this

fashion the mainsail is attached to the sides of the ship, the top-

sail and the top-gallantsail to the yards contiguous to them.

The same ropes serve to draw or turn them to either side at

pleasure.

7. The yard of each mast stretches in a horizontal direc-

tion; except that of the mizenmast, which is slanted, with

one end elevated and the other depressed. The rest are at

right angles to the mast, like the cross of the letter T.

8. The mainsails of the mainmast, foremast, and bowsprit,

are of a quadrangular or parallelogram shape ; and the top and

top-gallantsails are somewhat sharpened and pointed ; but in

the mizenmast the topsail is pointed and the mainsail tri-

angular.

9. In a ship of 1100 tons, 112 feet long in the keel, and 40

N 2



180 TRANSLATION OF THE

feet wide in the hold, the mainsail of the mainmast was 42 feet

deep and 87 feet wide.

10. The topsail of the same mast was 50 feet deep, 84 feet

wide at the base, and 42 at the top.

11. The top-gallaiitsail was 27 feet deep, 42 feet wide at

the base, and 21 at the top.

12. The mainsail of the foremast was 40^ feet deep, and 72

feet wide.

13. The topsail was 46^ feet deep, 69 feet wide at the base,

and 36 at the top.

14. The top-gallantsail was 24 feet deep, 36 feet wide at

the base, and 18 at the top.

15. The mainsail of the mizenmast was, from the upper

point of the yard-arm, 51 feet deep, its width where it is joined

to the yard-arm was 72 feet, the other part ending in a point.

16. The topsail was 30 feet deep, 57 feet wide at the base,

and 30 at the top.

17. If there are two mizenmasts, the sails of the hindmost are

about one fifth less than those of the foremost.

18. The mainsail of the bowsprit was 28^ feet deep, and 60

feet in width.

19. The topsail was 25^ feet deep, 60 feet wide at the base,

and 30 at the top.

20. The proportions of sails and masts vary not only accord-

ing to the size of the ship, but also according to the various

purposes for which they are built, as whether for war, traffic,

speed, and the like. But the dimension of the sails is no way pro-

portioned to the tonnage of the vessel ; for a vessel of 500 tons

or thereabouts will carry the mainsail of its mainmast only a

few square feet less than that other which was twice the size.

And hence it is that small vessels sail much faster than large

ones, not only by reason of their lightness, but by reason of

the size of their sails in comparison with the body of the ship ;

for if this proportion were kept in large vessels the sails would

be too large and unmanageable.
21. As every sail is stretched out straight at the top, and

only fastened by the corners at the bottom, they must neces-

sarily be all swollen out by the wind ; especially towards the

bottom where they are slackest.

22. The swell is much greater in the mainsails than in the

rest ; not only because they are of a parallelogram shape, and
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the others pointed ; but also because the width of the yard-arm
so far exceeds the width of the sides of the vessel, to which they
are fastened. For this makes them so slack as to present a

great hold to the wind ; so that in the large vessel here chosen

as a model, the swell of the sail inwards in sailing before the

wind may be as much as nine or ten feet.

23. From the same cause likewise all sails swollen by the

wind become arched at the bottom, so that much of the wind

must necessarily miss them. In the above mentioned vessel

this arch is almost equal to the stature of a man.

24. The swell in the triangular sail of the mizenmast is

necessarily less than in a quadrangular sail; both because it is of

a less capacious shape, and because in a quadrangular figure

three sides are slack, in a triangular one only two ; whence it

it is more stiff for the reception of the wind.

25. The nearer the wind's motion approaches to the head

of the ship, the more powerful and propellent it becomes ;

because it comes at a place where the waves are most easily

divided, by reason of the sharpness of the bow, but principally

because the motion at the head of the vessel draws the ship

along, the motion at the stern only pushes her.

26. Ships are better propelled by the motion of the wind in

the upper than in the lower tiers of sails ; because violent mo-

tion is most powerful when furthest removed from the resist-

ance ; as is shown in levers and the sails of windmills. But
it endangers the sinking or upsetting of the ship, and therefore

these sails are sharpened at the point, that they may not catch

too much wind ; and they are principally used when there is

little wind.

27. When the sails are placed in a straight line, one

behind the other, if the wind blow straight from behind, the

hindmost must needs steal all the wind from those before

them ; so that if all the sails were spread at once, the force

of the wind would be almost entirely spent on the sails of the

mainmast, with little help from the mainsail of the bow-

sprit.

28. In a ship sailing straight before the wind, the best and

most commodious disposition of the sails is to hoist the two

lower sails of the foremast (for there the motion has been stated

to be most powerful), and also the topsail of the mainmast.

For there will be space enough left below to allow the wind to

N 3
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fill the afore-mentioned sails of the foremast, without any
considerable loss.

29. In consequence of this stealing of the wind by one sail

from another, a ship will sail faster with a side wind than with

a direct one. For with a side wind all the sails may be

crowded ; because they all turn their sides to one another,

without one standing in the way of the other, or stealing

the wind from it.

30. With a side wind likewise the sails are stretched

tighter against the wind, which somewhat compresses it, and

impels it to that part where it ought to blow; whereby it

receives some additional strength. The most favourable wind

however is that which blows half way between a fore wind

and a side one.

31. The mainsail of the bowsprit can scarcely ever be use-

less ; for, as it collects all the wind that blows everywhere
round the sides of the ship and beneath the other sails, it does

not suffer from being robbed.

32. In the motion of winds in ships, both impulse and

direction are regarded. But direction by the rudder does

not much belong to the present inquiry, except so far as it is

connected with the motion of winds in the sails.

Transition. As the motion of impulse is greatest at the head,

so the motion of direction is greatest at the stern. And there-

fore the mainsail of the mizenmast contributes most thereto,

and supplies an auxiliary power to the rudder.

33. The mariner's compass being divided into thirty-two

points, and each semicircle containing sixteen, a vessel may sail

straight forward (without tacking, as is usual when the winds

are directly contrary), even though of these sixteen points ten

are opposite, and only six favourable ; but this navigation

greatly depends on the mainsail of the mizenmast. For the

points of the wind which are contrary to the ship's course, being
the stronger and beyond the control of the helm alone, would

turn the other sails together with the ship itself into the con-

trary direction ; did not this sail, being tightly stretched, act

the other way, and by favouring and strengthening the motion

of the helm, turn and bring round the head of the vessel to its

right course.
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34. All wind in the sails somewhat weighs down and sinks

the ship; and this the more, as the wind comes more from

above. And this is the reason why in heavy storms they first

lower the yards, and furl the topsails; and then, if it is neces-

sary they take down all the rest, cut down the masts themselves,

and throw overboard their cargo, guns, &c., to lighten the ship,

that she may float and follow the motion of the waves.

35. With a fresh and favourable breeze, a merchant vessel

may sail 120 Italian miles in twenty-four hours, by means of

this motion of the winds ; and some packet boats called cara-

vels, built entirely for speed, will accomplish a still greater dis-

tance. When the winds are directly contrary, they have this

last but feeble resource to make some way ; which is, they pro-

ceed sideways, according as the wind will permit, out of their

course, and then by an angular movement they bear up again

into it; and continuing this mode of progression (which is

slower than that of the serpent, for serpents make folds, where-

as they make angles), they will perhaps contrive to make 15

miles in twenty-four hours.

Major Observations.

1. The motion of winds in the sails of vessels has three

principal heads and fountains of impulse, from whence it

springs. From these likewise we may derive rules for increas-

ing and strengthening it.

2. The first source is from the quantity of wind received.

For no one doubts that much wind contributes more than little;

and therefore a quantity of wind must be carefully procured.
This we shall do, if like prudent stewards we are economical and

guard against robbery. Therefore, as far as possible, take care

that no wind is lost, wasted, or stolen.

3. The wind blows either above the ship's sides, or below

them as far as the level of the sea. And as provident men are

very careful even about the smallest matters (for there is no

one who does not care for the larger ones) ; so we must first

observe these lower winds, though indisputably they are less

powerful than the higher ones.

4. With regard to the winds that play chiefly about the

sides and under the sails of ships, it is clearly the business

of the mainsail of the bowsprit, which is bent low and slanting,

to catch them, and so prevent any loss or waste of wind. And
N 4
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this is both a help in itself, and yet it does not hinder the

winds which supply the other sails. On this point I do

not see how human industry can improve ; unless perhaps the

same kind of low sails were to be used as feathers or wings
from the centre of the ship ; two on each side, when the wind

blows straight from behind.

5. With regard to the prevention of robbery of the

foresails by the backsails, in sailing straight before the wind

(for with a side wind all sails co-operate), I do not see

what human care can do ; unless it be to make a kind of

ladder of sails ; in which the sails of the mizenmast should

hang lowest, those of the mainmast next, and those of the

foremast highest. For in this way one sail would not hinder

but rather assist another, by passing on and transmitting the

wind. Let these observations then suffice for the first foun-

tain of impulse.
6. The second fountain of impulse springs from the manner

in which the wind strikes the sail. For if by reason of the

contraction of the wind the blow be sharp and quick, the mo-

tion will be greater ; but if it be dull and feeble, the motion

will be less.

7. And in relation to this, it is of very great importance
that the sails should only have a moderate swell and extension.

For if they be stretched tight, they act like a wall to repel the

wind
; if they be slack, they make the impulse feeble.

8. With regard to this, in some things human industry has

acquitted itself well, though rather by accident than by judg-
ment. For in a side wind they draw in as much as possible the

part of the sail opposite to the wind ; and thereby they drive

the wind to that part where it ought to blow. This indeed they
do intentionally. But another effect (which perhaps they do

not see) is, that the wind is more contracted and makes the

impulse sharper.

9. I do not see what human industry can add to this part ;

unless it be to alter the shape of the sails, and make some of

them to swell, not spherically but in the shape of a spur or tri-

angle with a yard or pole in the vertical angle; so that the

wind may be contracted more to a point and the external air

may be cut more powerfully. And this angle in my opinion

ought not to be acute, but like a triangle with the vertex cut

off to make it wide. Nor do
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might be in having a sail within a sail ; that is, in insert-

ing in the middle of a large sail a kind of purse, not alto-

gether slack of simple canvass, but with ribs of wood, so as to

catch the wind in the middle of the sail and draw it to a

point.

10. The third fountain of impulse depends on the place where

the percussion is made, and is of two kinds. For the impulse
is stronger and easier at the fore part of the vessel than at the

hinder ; and from the upper part of the masts and sails than

from the lower.

11. Neither has this escaped the industry of man; for

both in sailing before the wind they put the greatest stress on

the sails of the foremast, and in calms they do not neglect to

spread their top-gallantsails. Nor can I think at present of

any further improvement open to human industry in this point ;

unless it be, in the first case, to put in two or three foremasts,

(the centre one upright, the others inclined) with sails hanging
forward ; and in the second case to broaden the top-gallantsails

of the foremast, and make them less pointed than usual. But
in both cases there should be great care not to sink the ship

too much.

The Motion of Winds in other Machines ofHuman Invention.

1. There is nothing very intricate in the motion of wind-

mills, but yet it is not generally well demonstrated or explained.

The sails stand right opposite the wind that is blowing ; one side

however turning more to the wind, and the other gradually in-

clining and receding from it. The turning or revolving motion

always commences on the lower side, that is, the one furthest

from the Avind. The wind rushing against the machine is com-

pressed by the four sails, and compelled to make a passage

through the four openings between them. But this confinement

it does not willingly submit to ; so that it begins as it were

to jog the sides of the sails and turn them round, as children's

toys are set in motion and turned by the finger.

2. If the sails were stretched out equally, it would be un-

certain which side they would incline, as it is a question which

way a stick would fall. As however the side which meets the

wind throws off the force of the wind to the lower side, and

thence through the vacant intervals ; and as the lower side,
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like the palm of the hand or the sail of a ship, receives

the wind, the rotation forthwith commences from that part.

But it should be observed that the origin of motion is not

from the first impulse which is made in front, but from the

lateral impulse, after compression has taken place.

3. I have made several trials and experiments for increasing

this motion, both as a token that the cause has been well

discovered, and for present use ; contriving imitations of

the motion by means of paper sails and the wind from a

pair of bellows. Accordingly, to the lower side of the sail I

fastened an additional fold, turned away from the wind, that

the wind being now directed from the side might have a larger

surface to strike against. But this did no good ; for the extra

fold did not so much assist the percussion of the wind, as

it impeded the cutting of the air by the sails. At some

distance behind the sails, and the whole breadth of their

diameter, I placed obstacles, that the wind being more com-

pressed might strike with greater force ; but this did more

harm than good, as the repercussion deadened the primary mo-

tion. Again I made the sails double their former width, to

compress the wind more, and make the lateral percussion

stronger. This at last was completely successful, for the sails

were turned with a much gentler blast, and revolved much

faster.

injunctions. 1. This increase of motion will perhaps be pro-

duced more conveniently by eight sails, than by four sails

of double breadth ; unless by chance the weight should be so

great as to impede the motion. But of this make a trial.

2. The length of the sails likewise contributes to motion.

For in rotations a little force toward the circumference is

equal to a far greater force towards the centre. But to this

there is one drawback : namely, that the longer the sails are,

the further are they separated at the top, and the less is the

wind compressed. It might perhaps answer to make the

sails a little longer, but widening at the top like the blade

of an oar. But of this I have made no experiment,
Admonition. If these experiments be put in practice in wind-

mills, the whole machine, especially its foundations, should

be strengthened. For the more the wind is compressed

(though it increase the motion of the sails), yet the more

does it shake the whole machine.
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4. It is said that in some parts of the world there are cha-

riots moved by the wind. Let this be carefully inquired.

injunction. Chariots moved by the wind cannot answer, ex-

cept in open places and plains. Besides, what is to be done

if the wind drops ? It would be more reasonable to facilitate

the motion of waggons and carriages by movable sails which

might spare the strength of horses or oxen, than to depend

upon the wind alone for creating motion.

Prognostics of Winds.

thewidArtSSlS The Purer Part of Divination should be the more
inquiry. received and practised, in proportion as it is wont
Transition. .

x r r
in general to be corrupted by vanity and superstition.

Natural Divination is sometimes more certain, sometimes more

treacherous, according to the nature of the subject with which

it deals. For if the subject be of a constant and regular nature,

the prediction is certain ; if it be of a variable nature, and

compounded as it were of nature and chance, the prediction is

uncertain. But yet even in a variable subject, if rules are

diligently framed, a prediction will generally hold good, and

will not err much from the truth, though it does not hit the

exact point of time. Again, some predictions will be certain

enough as to the time of fulfilment ; namely, such as are

taken not from causes, but from the thing itself having already
commenced but displaying itself sooner in a favourable and

well disposed matter, than in another ; as I have mentioned

before, in the topics with reference to this thirty-second article.

I will now therefore propound the prognostics of winds, in-

troducing along with them some prognostics of rain and fair

weather, which could not well be separated from them ; though
the full inquiry thereof I remit to their own proper titles.

1. If the sun appear concave at its rising, the day will be

windy or showery ; windy, if the sun be only slightly concave,

and showery, if the concavity is deep.

2. The sun pale and (as we call it) watery at its rising de-

notes rain ; if it set pale, wind.

3. If the body of the sun appear blood-red at setting, it

forebodes high winds for many days.

4. If the rays of the sun on rising are not yellow, but

ruddy, it denotes rain rather than wind. The same likewise

holds good of the setting.
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5. If either on rising or setting the sun's rays appear short-

ened or contracted, and do not shine out bright, though there

are no clouds, it denotes rain rather than wind.

6. If rays precede the sunrise, it is a sign both of wind

and rain.

7. If at sunrise the sun emits rays from the clouds, the

middle of his disk being concealed therein, it indicates rain,

especially if these rays break out downwards, so as to make

the sun appear bearded. But if rays strike from the centre,

or from different parts of the sun, whilst the outer circle of his

disk is covered with clouds, there will be great storms both of

wind and rain.

8. If there be a circle round the sun at rising, expect wind

from the quarter where the circle first begins to break ; but if

the whole circle disperses evenly, there will be fine weather.

9. A white ring round the sun towards sunset portends a

slight gale that same night ; but if the ring be dark or tawny,
there will be a high wind the next day.

10. Red clouds at sunrise foretel wind; at sunset, a fine

day for the morrow.

11. Clouds collected near the sun at sunrise forebode a

rough storm that same day ; but if they are driven from the

east and pass away to the west, it will be fine.

12. If at sunrise the clouds about the sun disperse, some

to the north and some to the south, though the sky round the

sun itself is clear, it portends wind.

13. The sun setting behind a cloud forebodes rain the next

day ; but actual rain at sunset is rather a sign of wind. If the

clouds appear as if they were drawn towards the sun, it denotes

both wind and ram.

14. If at sunrise the clouds do not appear to surround the

sun, but to press upon him from above as if they were going
to eclipse him, a wind will arise from the quarter on which the

clouds incline. If this take place at noon, the wind will be

accompanied by rain.

15. If clouds shall have shut in the sun, the less light there

is left and the smaller the sun's orb appears, the more severe

will the storm prove. But if the disk of the sun appear double

or treble, as if there were two or three suns, the storm will be

much more violent, and will last many days.

16. The dispositions of the air are shown by the new moon,
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though still more on the fourth rising, as if her newness were

then confirmed. But the full moon itself is a better prognostic
than any of the days which succeed it.

17. From long observation, sailors suspect storms on the

fifth day of the moon.

18. If the new moon is not visible before the fourth day,

the air will be unsettled for the whole month.

19. If at her birth, or within the first few days, the lower

horn of the moon appear obscure, dark, or any way discoloured,

there will be foul and stormy weather before the full. If she

be discoloured in the middle, it will be stormy about the full ;

but if the upper horn is thus affected, about the wane.

20. If, on her fourth day, the moon is clear, with her

horns sharp, not lying entirely flat, nor standing quite

upright, but something between the two, there is a promise

mostly of fair weather till the next new moon.

21. If on that day she rises red, it portends wind; if reddish

or dark coloured, rain ; but neither of these portend anything

beyond the full.

22. An erect moon is almost always threatening and un-

favourable, but principally denotes wind. If however she ap-

pear with blunt and shortened horns, it is rather a sign of rain.

23. If one horn of the moon is sharp and pointed, the

other being more blunt, it rather indicates wind ; but if both

are so, it denotes rain.

24. A circle or halo round the moon signifies rain rather

than wind ; unless the moon stands erect within the ring, when

both are portended.
25. Circles round the moon always foretel wind from the

side where they break ; and a remarkable brilliancy in any

part of the circle denotes wind from that quarter.

26. Double or treble circles round the moon foreshadow

rough and severe storms ; and much more so, if these circles

are not pure and entire, but spotted and broken.

27. Full moons, with regard to colours and halos, have per-

haps the same prognostics as the fourth risings ; but the fulfil-

ment is more immediate and not so long deferred.

28. The weather is generally clearer at the full than at the

other ages of the moon; but in winter the frost then is some-

times more intense.
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29. The moon appearing larger at sunset, and not dim but

luminous, portends fair weather for several days.

30. Eclipses of the moon are generally attended by wind ;

eclipses of the sun by fair weather ; but neither of them are

often accompanied by rain.

31. Wind must be expected both before and after the

conjunctions of all the other planets with one another, except

the sun; but fair weather from their conjunctions with the

sun.

32. Rains and showers follow upon the rising of the Pleiades

and Hyades, but without wind; storms upon the rising of

Orion and Arcturus.

33. Shooting stars, as they are termed, foretel immediate

winds from the quarter whence they shot. But if they shoot

from different or contrary quarters, there will be great storms

both of wind and rain.

34. When small stars, like those called Aselli, are not

visible in any part of the sky, there will be great storms and

rains within a few days ; but if these stars are only obscured

in places, and are bright elsewhere, they denote winds only ;

but sooner.

35. A uniform brightness in the sky at the new moon or

the fourth rising presages fair weather for many days. If

the sky is uniformly overcast, it denotes rain ;
if irregularly

overcast, wind from the quarter where it is overcast. But
if it suddenly becomes overcast without cloud or fog, so as to

dull the brightness of the stars, rough and serious storms are

imminent.

36. An entire circle round any planet or larger star fore-

bodes rain ; if the circle be broken, there will be wind from

the quarter where it breaks.

37. When the thunder is more continuous than the light-

ning, there will be great winds ; but if it lightens frequently
between the thunder-claps, there will be heavy showers with

large drops.

38. Thunder in the morning denotes winds; at noon,
showers.

39. Rolling thunder, which seems to be passing on, fore-

tels wind
; but sharp and interrupted cracks denote storms both

of wind and rain.

40. Lightning in a clear sky signifies the approach of wind
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and rain from the quarter where it lightens ; but if it lightens

in different parts of the sky, there will be severe and dreadful

storms.

41. If the lightning is in the colder quarters of the hea-

ven, as the north and north-east, hailstorms will follow ; but if

in the warmer, as the south and west, there will be showers,

with a sultry temperature.

42. Great heats after the summer solstice generally end

in thunderstorms ; but if these do not come, in wind and rain,

which last for many days.

43. The ball of fire, called Castor by the ancients, that ap-

pears at sea, if it be single, prognosticates a severe storm (seeing

it is Castor the dead brother), which will be much more severe

if the ball does not adhere to the mast, but rolls or dances

about. But if there are two of them (that is, if Pollux the

living brother be present), and that too when the storm has

increased, it is reckoned a good sign. But if there are three

of them (that is, if Helen, the general scourge, arrive), the

storm will become more fearful. The fact seems to be, that one

by itself seems to indicate that the tempestuous matter is

crude ; two, that it is prepared and ripened ; three or more,

that so great a quantity is collected as can hardly be dis-

persed.
1

44. If the clouds appear to drive fast when there is no wind,

expect wind from that quarter from which they are driven.

But if they gather and collect together, on the sun's approach
to that part, they will begin to disperse ; and then if they

disperse towards the north it prognosticates wind, if towards

the south, rain.

45. Black or dark clouds arising at sunset prognosticate
rain ; on the same night, if they rise in the east opposite the

sun ; if close to the sun in the west, the next day, accom-

panied with wind.

46. If the sky clears and the clouds commence to break

in the quarter opposite the wind, it will be fine ; but if it clear

up to windward, it indicates nothing, and leaves the weather

uncertain.

47. Sometimes the clouds appear to be piled in several

tiers or stories, one above the other (Gilbert declares 2 that he

1

Pliny, ii. 37. 2
Gilbert, Phys. iv. 1.
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has sometimes seen and observed five together), whereof the

lowest are always the blackest; though it sometimes appears

otherwise, as the whiter most attract the sight. Two stories, if

thick, portend instant rain (especially if the lower one appear

overcharged) ; many tiers denote a three days' rain.

48. Fleecy clouds, scattered over the sky, denote storms ;

but clouds which rest upon one another like scales or tiles

portend dry and fine weather.

49. Feathery clouds, like palm branches or the fleur-de-

lis, denote immediate or coming showers.

50. When mountains and hills appear capped by clouds

that hang about and embrace them, storms are imminent.

51. Clouds before sunset of an amber or gold colour, and

with gilt fringes after the sun has sunk lower, foretel fine

weather.

52. Clay-coloured and muddy clouds portend rain and wind.

53. If a little cloud suddenly appear in a clear sky, espe-

cially if it come from the west, or somewhere in the south,

there is a storm brewing.
54. If mists and fogs ascend and return upwards, they de-

note rain ; and if this take place suddenly, so that they appear
to be sucked up, they foretel winds ; but if they fall and rest

in the vallies, it will be fine weather.

55. A white loaded cloud, called by the ancients a white

tempest, is followed in summer by showers of very small hail ;

in winter, by snow.

56. A calm autumn portends a windy winter; a windy
winter a wet spring ; a wet spring a serene summer ; a serene

summer a windy autumn ; so that the year, according to the

proverb, is seldom its own debtor, and the seasons are never

the same two years together.

57. Fires burning paler than usual, and murmuring within,

are significant of storms. If the flame shoot in a twisting and

curling form, it principally denotes wind ; but fungous growths
or excrescences on the wicks of lamps rather foreshadow

rain.

58. Coals, when they burn very bright, foretel wind ; and

likewise when they quickly cast off and deposit their ashes.

59. When the surface of the sea in harbour appears calm,

and yet there is a murmuring noise within it, although there

is no swell, a wind is coming.
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60. The shores sounding in a calm, and the sea itself beating

with a moaning or echo louder and clearer than usual, are signs

of wind.

61. If foam, white circles of froth, or bubbles of water,

appear here and there on a calm and smooth sea, they prog-
nosticate wind. If these signs be more striking, they denote

severe storms.

62. Glittering foam (called sea-lungs) in a heavy sea fore-

tels that the storm will last for many days.

63. The sea swelling silently and rising higher than usual

in the harbour, or the tide coming in quicker than ordinary,

prognosticates wind.

64. A sound from the mountains, an increasing murmur in

the woods, and likewise a kind of crashing noise in the plains,

portend winds. An extraordinary noise in the sky, when there

is no thunder, is principally due to winds.

65. Leaves and straws playing in the air when no breeze

is felt, the down of plants flying about, and feathers floating

and playing on the water, show that winds are at hand.

66. Water-fowl meeting and flocking together, but espe-

cially sea-gulls and coots flying rapidly to shore from the sea

or lakes, particularly if they scream, and playing on the dry

land, foreshow wind ; and this is more certain if they do it in

the morning.
67. On the other hand, land birds, especially crows, when

they go to the water, beat it with their wings, throw it over

them and scream, foreshow storms.

68. Divers and ducks prune their feathers before a wind ;

but geese seem to call down the rain with their importunate

cackling.

69. A heron, when it soars high so as sometimes to fly

above a low cloud, shows wind ; but kites flying high show fair

weather.

70. Ravens, when they croak continuously, denote wind;
but if the croaking is interrupted or stifled, or at longer in-

tervals, they show rain.

7 1 . The whooping of an owl was thought by the ancients

to betoken a change of weather, from fair to wet, or from wet
to fair. But with us an owl, when it whoops clearly and

freely, generally shows fair weather, especially in winter.

71. If birds that dwell in trees return eagerly to their

nests, and leave their feeding ground early, it is a sign of

VOL. v. O
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storms ; but when a heron stands melancholy on the sand, or

a raven stalks about, it only denotes rain.

73. Dolphins sporting in a calm sea are thought to prog-
nosticate wind from that quarter whence they come ; but if

they play in a rough sea, and throw the water about, it will be

fine. Most other kinds of fish, when they swim at the top of

the water, or sometimes leap out of it, foretel rain.

74. Swine are so terrified and disturbed and discomposed
when the wind is getting up, that countrymen say, that this

animal alone sees the wind, and that it must be frightful to

look at.

75. Spiders work hard and spin their webs a little before

wind, as if desiring to anticipate it; for they cannot spin

when the wind begins to blow.

76. The ringing of bells is heard at a greater distance

before rain ; but before wind it is heard more unequally, the

sound coming and going, as we hear it when the wind is

blowing perceptibly.

77. Pliny mentions it as a fact, that trefoil bristles and

erects its leaves against a storm. 1

78. He likewise asserts, that vessels containing eatables

sometimes leave a sweat behind them in the storerooms ; and

that this is a sign of fearful storms.

Admonition. Since rain and winds are made of nearly the same

matter, and since, by reason of the reception of the new-

made air into the old, some condensation of the air always
takes place before wind, as is shown by the moaning of the

shores, the high flight of the heron, and other things ; and

since the air is in like manner condensed before rain (though
when the rain falls it is afterwards more contracted, when the

wind rises on the contrary it is more expanded), it must needs

be that rains and winds have many common prognostics.

With reference to these consult the Prognostics of Rains

under their own title.

Imitations of Winds.
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thoughts too intently on the consideration of the

Transition, subject before them, rejecting everything else as

irrelevant, and not to refine with endless and mostly unprofitable

speculations thereon, theywould never be so dull as they are wont

1

Pliny,*!.
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to be, but by a free passage and transference of their thoughts

they would find many things at a distance which near at hand

are concealed. And therefore, in the law of nature, as well

as in the civil law, we must proceed with sagacity of mind

to look for like and analogous cases.

1. Bellows are with men as the bags of ^olus, whence a

man may draw wind, according to the proportion of man. The

passes and insterstices of mountains, and the winding passages

of buildings, are likewise nothing else than large bellows. Bel-

lows are principally used for rousing a flame, or blowing the

organ. The principle is, that they suck in the air to prevent
a vacuum (as the saying is),

and drive it out by compression.

2. Hand-fans are likewise used to make a wind and to pro-

duce coolness by gently impelling the air.

3. I have already made some observations on cooling rooms

in summer, in my reply to the 9th article of inquiry. But

other and more perfect methods may be devised, especially by

drawing the air in at one part, and discharging it at another,

after the manner of bellows. The present methods only relate

to simple compression.

4. Winds in the bodies of men and animals excellently cor-

respond to the winds of the greater world. For they are both

generated from moisture and alternate with it, as winds and

rains do ; they are likewise dissipated and made to perspire

by a strong heat. And hence we may transfer this obser-

vation to the winds ; namely, that they are produced from

a matter which yields a tenacious vapour, that is not easily

resolved ; as beans, pulse, and fruit. And this holds good also

in the greater winds.

5. In distilling vitriol and other fossils of a flatulent nature,

very large and capacious receivers are required ; as otherwise

they would be broken.

6. The wind made by the nitre mixed in gunpowder, that

explodes and inflates the flame, not only imitates but exceeds

all other winds, except those in thunderstorms.

7. The force of this wind is compressed in machines made

by man, as guns, mines, and powder magazines when they blow

up. But whether a great quantity of gunpowder fired in the

open air would likewise by the commotion of the air raise a

wind that would last for many hours, has not yet been tried.

o 2
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8. Quicksilver contains a flatulent and expansive spirit, so

that (as some maintain) it resembles gunpowder, and a little

of it mixed with gunpowder makes the powder stronger.

Chemists also say that gold, in certain preparations of it, makes

dangerous explosions, almost like thunder. But of these things

I have no experience.

A Major Observation.

The motion of winds is in most respects seen in the motions

of water, as in a mirror. '

Great winds are inundations of the air, the resemblance of

which we see in inundations of the waters ; both arising from

an increase of quantity.

Waters either descend from above or spring from the earth ;

and so some winds are driven from above, some rise from

below.

Sometimes there are contrary motions in rivers, the tide

flowing one way, the stream of the river the other ; and yet
there is only one motion, because the course of the tide pre-

vails. And so, when contrary winds blow, the greater sub-

dues the less.

In currents of the sea and of some rivers, it sometimes

happens that the stream at the top of the water moves in a

contrary direction to that below. And so in the air, when

contrary winds blow together, one flies above the other.

There are cataracts of rain confined in a narrow space ; so

are there whirlwinds.

Waters, if disturbed, have an undulating besides a pro-

gressive motion; at one time rising into ridges, at another

descending into furrows. And this likewise happens to the

winds, except that they have not the motion of gravity.

There are also other resemblances, which may be observed

from the things already inquired.

Provisional Rules respecting the Winds.

Transition. Rules are either particular or general ; but here

both kinds are provisional. For as yet I do not pronounce

certainly upon anything. Particular rules may be drawn or

expressed from almost every article ; certain general ones, but

only a few, I shall myself select, and subjoin.

1 Cf. Aristot. Problems, xxvi. 38., and Meteorol. i. 13.
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1. Wind is merely air in motion : nothing besides : air put in

motion either by simple impulsion, or by the mixture of vapours.

2. Winds arising from the simple impulsion of the air are

produced in four ways ; namely, by the natural motion of the

air, by the expansion of the air in the path of the sun, by the

contraction of the air from sudden cold, or by the compres-
sion of the air from external bodies.

There may also be a fifth way ; namely, by the agitation and

concussion of the air from the stars ; but let matters of

this kind be passed in silence for the present, or only

listened to with suspicion.

3. The principal cause of winds produced by the mixture of

vapours is the overcharging of the air by the air newly created

from vapours ; for thereby the bulk of the air is increased and

requires more room.

4. A small increase in the quantity of air causes a great

swell in every part of the atmosphere ; so that this new air

from the resolution of vapours contributes more to the motion

than to the matter ; but the great body of wind is composed
of the former air. Nor does the new air drive the old air

before it, as if they were separate bodies ; but both being mixed

together require greater room.

5. Any other concurrent principle of motion, besides the

surcharge of the air, acts as an accessory to strengthen and

increase the chief one. And this is the reason why high

stormy winds seldom rise from the simple surcharge of the air.

6. There are four accessories to the surcharge of the air ;

namely, exhalation from below, precipitation from what is

called the middle region of the air, dispersion from the formation

of a cloud, and mobility and acrimony of the exhalation itself.

7. The motion of the wind is almost always lateral. That

created by the simple surcharge of the air is so from the very
first ; that caused by exhalations from the earth or repercussion

from above becomes so soon after ; unless the eruption, pre-

cipitation, or recoil, are extremely violent.

8. The air will submit to some compression before it is

conscious of being overcharged, and before it impels the air

contiguous to it. This will account for all winds being some-

what more condensed than air at rest.

9. Winds are allayed in five ways ; namely, by the meeting,

incorporation, elevation, transportation, or deficiency of vapours.
o 3
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10. The gathering of vapours, and in fact of the air itself

into rain, is caused in four ways ; namely, by the excess of

quantity, or the condensation by cold, or the compulsion of

contrary winds, or the repercussion from obstacles.

11. Both vapours and exhalations are the matter of winds.

Rain is never generated from exhalations, but winds most

frequently proceed from vapours. There is however this dif-

ference ; that winds generated from vapours more easily incor-

porate themselves with the pure air, are sooner calmed, and

are not so stubborn as those arising from exhalations.

12. The modification and different conditions of heat have

as much to do with the generation of winds, as have the

quantity or conditions of matter.

13. The sun's heat, in the generation of winds, should have

just power enough to raise them; neither so abundant as to

collect them into rain, nor so scanty as entirely to scatter and

disperse them.

14. Winds blow from the direction of their nurseries.

When however these nurseries are situated in different quar-

ters, different winds generally blow together, till the stronger
either overpowers the weaker, or turns it into its own current.

15. Winds are generated everywhere, from the surface of

the earth to the cold region of the air
; but the common winds

are generated close at hand, the stronger winds above.

16. Countries where the attendant winds are warm are hot-

ter, and countries where these winds are cool are colder, than

in proportion to their climate.

A Map or Table of Human Requirements with reference to the

Winds ; or Desiderata with their Approximations.

Desideratum. \, A better method of ordering and disposing the

sails of ships, so as to make more way with less wind ; a thing

very useful in shortening sea voyages, and saving expense.
Approximation. No approximation has been hitherto invented

which in practice should exactly correspond to this require-

ment. But for this consult the major observations on the

26th article.

Desideratum. 2. A method of constructing windmills with sails, so

as to grind more with less wind ;
a thing likewise useful and

lucrative.

Approximation. Consult on this point our experiments in reply
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to the 27th article, where the thing appears to be almost

done.

Desideratum. 3. A method of foreknowing the risings, fallings,

and times of winds ; a thing useful in navigation and agricul-

ture, but especially so in selecting the times for naval engage-
ments.

Approximation. Many things have been remarked in the inquiry

which bear upon this subject, but especially the reply to the

32nd article. Now however that the cause of the winds is

explained, the more diligent observations of posterity (if

it shall care at all about these things) will discover more

certain prognostics.
Desideratum. 4. A method of prognosticating and forming an

opinion upon other things by means of the winds ; for instance,

whether in any part of the sea there are continents or islands,

or whether the sea is open ; a thing of use in new and unknown

navigations.

Approximation. The observation about the periodical winds,

which Columbus appears to have used, is an approximation
to this.

Desideratum. 5. A method likewise of foretelling, every year,
whether corn and fruit will be abundant or scarce ; a thing
useful and lucrative in speculative sales and purchases; of

which an instance is related in the case of Thales when he

bought up the olives. 1

Approximation. Some observations under the 29th article of in-

quiry, on malignant or tearing winds, and the times when

they are prejudicial, bear upon this point.
Desideratum. Q, A method likewise of foretelling the diseases

and epidemics for every year ; a thing useful to the reputation
of physicians, if such things could be predicted ; as also for the

causes and cures of diseases, with some other matters of busi-

ness.

Approximation. Some observations on the 30th article of inquiry
have likewise reference to this question.

Admonition. For predictions from the winds concerning crops,

fruits, and diseases, consult the Histories of Agriculture and

Medicines.

Desideratum. 7. A method of raising and allaying winds.

Approximation. There are some superstitious and magical cere-

1

Diog. Laert. 5. 26.

o 4
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monies connected with this subject, which do not appear

worthy to be received into a serious and exact natural

history. Nor does any approximation at present occur to

me. It will however be of service thereto, to inspect and

inquire thoroughly into the nature of the air ; to see if there

be anything which, on being communicated in a small quan-

tity to the air, can excite and multiply the motion of dilatation

or contraction in the body of the air. For if this could be

done, the raising and calming of the winds would naturally

follow ; like Pliny's experiment, if it be true, of throwing

vinegar against the whirlwind. 1 Another method might be,

by letting out subterranean winds wherever a great quantity

was collected, as is told of the well in Dalmatia. But it is

difficult to discover these places of confinement.

Desideratum. 8. Methods of performing many amusing and

wonderful experiments by the motion of the winds.

Approximation. Such questions I have no time to consider. The

approximation is the common games which depend on the

wind ; and, no question, many pleasant things of this kind,

both with regard to sound and motion, may be invented.

1
Pliny, ii. 49.
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THE HISTORY OF HEAVY AND LIGHT.

INTRODUCTION.

THE motion of heavy and light was distinguished by the an-

cients under the name of natural motion. For they saw no

external efficient, and no apparent resistance. Moreover this

motion seemed to gain rapidity by its progress. To their con-

templation or rather discourse on this subject they added by

way of seasoning the mathematical fancy that heavy bodies would

adhere to the centre of the earth (even if a hole were made

through it), together with the scholastic fiction of the motion

of bodies to their own places. And believing that by these

positions they had settled the question, they made no further

inquiry, except that there was one of them who inquired some-

what more diligently concerning the centre of gravity in dif-

ferent figures, and touching the things which float on water.

Nor has one of the moderns contributed anything of con-

sequence ; having only added a few mechanical inventions,

and even those distorted by his demonstrations. But to speak

direct, it is quite certain that a body is affected only by a

body ; and that there is no local motion which is not excited

either by the parts of the body moved, or by the adjacent

bodies, or by those contiguous or proximate to it, or at least

by those which lie within the sphere of its activity. Gilbert

therefore has not unscientifically introduced the question of

magnetic force, but he has himself become a magnet ; that is,

he has ascribed too many things to that force, and built a ship

out of a shell.



" ADITUS AD TITULOS, ETC." 203

THE HISTORY OF THE SYMPATHY AND
ANTIPATHY OF THINGS.

INTRODUCTION.

STRIPE and friendship in nature are the spurs of motions and

the keys of works. Hence are derived the union and repulsion

of bodies, the mixture and separation of parts, the deep and

intimate impressions of virtues, and that which is termed the

junction of actives with passives; in a word, the magnolia
natures. But this part of philosophy concerning the sym-

pathy and antipathy of things, which is also called Natural

Magic, is very corrupt; and (as is almost always the case),

there being too little diligence, there has been too much hope.

The effect of hope on the mind of man is very like the

working of some soporific drugs, which not only induce sleep,

but fill it with joyous and pleasing dreams. For first it throws

the human mind into a sleep by the recital of specific properties,

and secret and heaven-sent virtues ; whence men are no longer

wakeful and eager in searching out real causes, but are content

to rest in such kinds of indolence ; and then it insinuates

and infuses into it innumerable fancies, like so many dreams.

Men likewise in their folly expect to become acquainted with

nature from her outward face and mask, and by external

resemblances to detect internal properties. Their practice

also is very like their inquiry. For the rules of natural

magic are such, as if men expected to till the ground and

eat their bread without the sweat of their brow, and by an

easy and indolent application of bodies to become masters

of things. And they are always talking of the magnet, and

the sympathy of gold with quicksilver, and a few other things

of the kind, and appealing to them as sureties to accredit other
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things which are not bound by any similar contract. But God
has ordained that whatever is excellent shall be won only by
labours both in inquiry and working. For my own part, in

unravelling the law of nature, and interpreting the relations

of things, I shall show somewhat more diligence, not giving

way to marvels and wonders, and yet not instituting a narrow

or partial inquiry.
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THE HISTORY OF SULPHUR, MERCURY,
AND SALT.

INTRODUCTION.

THIS triad of principles has been introduced by chemists, and as

a speculative doctrine it is the best discovery that they have

made. The deepest philosophers amongst them maintain the

elements to be earth, water, air, and ether. But these they
.regard not as the matter of things, but as wombs, wherein

specific seeds of things are generated, in the same manner as in

the womb. But instead of the First Matter (which the school-

men call matter spoiled and indifferent), they substitute these

three things, sulphur, mercury, and salt ; whereof all bodies

are compounded and mixed. Their terms I accept, but not their

opinions, which do not appear sound. It seems however not to

sort ill with their opinion, that two of these, namely, sulphur

and mercury (in the sense in which I take them), I judge to be

the most primaeval natures, the most original configurations of

matter,and among the forms of the first class almost the principal.

But these terms of sulphur and mercury may be varied, and

receive different denominations ; as, the oily, the watery, the

fat, the crude, the inflammable, the non-inflammable, and the

like. For they appear to be those two enormous tribes of

things which occupy and penetrate the universe. In the

subterranean world we find sulphur and mercury, as they are

called; in the animal and vegetable world we find oil and water;

in pneumatical bodies of the lower order we find air and flame ;

in the celestial regions we find starry body and pure ether.

But of this last pair I do not as yet pronounce decisively,

though the concordance appears probable. With regard to

salt, the case is different. For if by salt they mean the fixed
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part of a body, which does not turn either into flame or smoke,

this belongs to the inquiry of matter fluid and matter determi-

nate, whereof I am not now speaking. But if they mean salt to

be taken in its plain and literal signification, it cannot be re-

garded as a thing different from sulphur and mercury, seeing

it is a formation compounded from them both, by means of a

strong spirit. For all salt has some inflammable parts ;
and

some parts which not only do not conceive flame, but strenu-

ously shrink from and avoid it. However, since the inquiry

concerning salt has some connection with the inquiry into the

other two things, and moreover is of great use, seeing that

salt comprises in itself the nature of sulphur and mercury, and

is a rudiment of life itself, I have thought good to admit it

likewise into this history and inquiry- But meanwhile I give

notice that I reserve the inquiries into those pneumatical bodies,

air, flame, the stars, and ether, for titles of their own (as they

certainly merit) ; and that here I only institute a history of

sulphur and mercury tangible, that is, either mineral, vege-

table, or animal.
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THE FRAGMENT OF A BACONIAN BOOK,

ENTITLED

THE ALPHABET OF NATURE.

WHEREAS so many things are produced by the earth and

water, so many things pass through the air and are received

by it, so many things are changed and dissolved by fire, the

other inquiries would be less clear and complete, if the nature

of those common masses that occur so often were not well known
and explained. To these I subjoin inquiries concerning the

Heavens and Meteors, seeing that they also are Greater Masses,

and belonging to the Universal.

Greater Masses. Sixty-seventh Inquiry, or that concerning
the Earth ; denoted by TTT.

Greater Masses. Sixty-eighth Inquiry, or that concerning
Water ; denoted by v v v.

Greater Masses. Sixty-ninth Inquiry, or that concerning
Air ; denoted by <f> (f> <f>.

Greater Masses. Seventieth Inquiry, or that concerning
Fire ; denoted by % ^ ^.

Greater Masses. Seventy-first Inquiry, or that concerning
the Heavens ; denoted by ty ty ty.

Greater Masses. Seventy-second Inquiry, or that concern-

ing Meteors ; denoted by o> &> o>.

Conditions of Beings.

It remains to inquire in this alphabet into the conditions of

Transcendental Beings, which have little concern with the body
of nature, but yet in the method of inquiry which I use will
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give no small light to the rest. In the first place therefore

since, as Democritus has well observed, the nature of things
is rich and (according to him) infinite in the quantity of

matter, and the variety of individuals ; but so limited in com-

binations and species as even to appear scanty and destitute,

for there are hardly enough species existing or capable of

existing to make up a thousand in number ; and since negatives
attached to affirmatives are of great use for the information of

the mind ; we must institute an inquiry concerning Existence

and Non-Existence, which comes seventy-third in order, and

is marked by a a act.

Conditions of Beings ; or concerning Existence and Non-

Existence ; denoted by aaaa.

Possibility and Impossibility are nothing else than Potentiality
or Non-Potentiality of Being. Let the seventy-fourth inquiry
be on this subject, and be marked /3/3/3/3.

Conditions of Beings. Concerning Possibility and Impossi-

bility ; denoted by

Much and Little, Rare and Common, are the Potentialities of

Being in Quantity. Let the seventy-fifth inquiry be concern-

ing them, and be marked by 7777.

Conditions of Being. Concerning Much and Little ; denoted

by 7 7 7 7-

Durable and Transitory, Eternal and Momentary, are Poten-

tialities of Being in Duration. Let the seventy-sixth inquiry
be concerning them, and be marked 8 S 8 8.

Conditions of Beings. Concerning Durable and Transi-

tory ; denoted by 8 8 8 8.

Natural and Unnatural are Potentialities of Being, accord-

ing to the course of nature, or according to deviations from

it. Let the seventy-seventh inquiry, marked e s s e, be con-

cerning them.

Conditions of Beings. Concerning Natural and Unnatural ;

denoted by s s s s.

Natural and Artificial are Potentialities of Being, without

VOL. v. P



210 TRANSLATION OF THE

or by means of human assistance. Let the seventy-eighth

inquiry, marked f , be concerning them.

Conditions of Beings. Concerning Natural and Artificial ;

denoted by

Examples in explanation of the order of the alphabet are

not adjoined, because the inquiries themselves contain whole

osts of examples.

The titles by which the order of the alphabet is arranged
should by no means have such authority as to be received for

true and fixed divisions of things. For this would be to

profess that we know the things which we inquire ; since no

one can divide things truly who has not a full knowledge of

their nature. Let it be enough if the titles are convenient for

the course of inquiry, which is our present business.

THE EULE OF THE ALPHABET.

The alphabet is constructed and directed in this manner.

The history and experiments occupy the first place. These, if

they represent an enumeration and series of particular things,

are set down in tables ; otherwise they are taken separately.

But since history and experiments are very often deficient,

especially those light-giving and crucial instances which serve

to satisfy the understanding as to the true causes of things ;

some injunctions are given touching new experiments, which

form a kind of Designed History. For what other course is

open to us who are just entering on the path ?

In the case of any more subtle experiment, the method which

I have employed is explained ; for there may be a mistake, and

it may stimulate others to devise better and more exact

methods.

Admonitions and cautions are likewise interspersed respect-

ing the fallacies of things, and the errors which are of frequent
occurrence in discovery. I attach also my own observations

on the history and experiments, that the interpretation of na-

ture may be in the more forwardness.

Rules and Imperfect Axioms, such as occur to me in the

course of inquiry (for I do not pronounce upon anything), I

set down and prescribe, but only provisionally. For they are

useful if not altogether true.



" ABECEDARIUM NATURE." 211

Lastly, I sometimes make attempts at interpretation, though
of a very humble nature, and no way worthy in my esti-

mation to be honoured with that name. For what need have

I of pride or imposture, seeing that I so often declare that

we are not furnished with so much history and experiments as

we want, and that without these the interpretation of nature

cannot be accomplished ; and that therefore it is enough for

me if I do my part in setting the thing on foot ?

For the sake of clearness and order, some introductions to

the inquiries are submitted by way of prefaces. Likewise, lest

the inquiries should be too abrupt, transitional paragraphs and

links are inserted.

For use, some reminders concerning practice are suggested.

To rouse human industry, a list of desiderata, with their

approximations, is proposed.

I am well aware that sometimes the inquiries are so mixed

up with one another that some of the things inquired fall under

different titles. But my method shall be, as far as possible, to

avoid the weariness of repetitions and the inconveniences of

rejections ; yet (when it is necessary) ever to hold these as no-

thing in comparison to clearness of explanation in an argument
of such obscurity.

Such then is the rule and plan of the alphabet. May God
the Maker, the Preserver, the Renewer of the universe, of his

love and compassion to man protect and guide this work, both

in its ascent to His glory, and in its descent to the good of man,

through His only Son, God with us.

p 2
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TO THE PRESENT AND FUTURE AGES,

GREETING.

ALTHOUGH in my six monthly designations I placed the His-

tory of Life and Death last in order ; yet the extreme profit

and importance of the subject, wherein even the slightest loss

of time should be accounted precious, has decided me to make

an anticipation, and advance it into the second place. For it is

my hope and desire that it will contribute to the common good ;

that through it the higher physicians will somewhat raise their

thoughts, and not devote all their time to common cures, nor be

honoured for necessity only ; but that they will become the

instruments and dispensers of God's power and mercy in pro-

longing and renewing the life of man, the rather because it is

effected by safe, convenient, and civil, though hitherto unat-

tempted methods. For although we Christians ever aspire and

pant after the land of promise, yet meanwhile it will be a mark

of God's favour if in our pilgrimage through the wilderness

of this world, these our shoes and garments (I mean our frail

bodies) are as little worn out as possible.

r 4
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THE HISTORY OF LIFE AND DEATH.

INTRODUCTION.

THAT " Life is short and Art long
"

is an old proverb and com-

plaint. It appears therefore to follow naturally that I who am

earnestly labouring for the perfection of arts should take thought

also, by the grace and favour of the Author of Life and Truth,
about the means of prolonging the life of man. For though the

life of man is only a mass and accumulation of sins and sorrows,

and they who aspire to eternity set little value on life ; yet even

we Christians should not despise the continuance of works of

charity. Besides, the beloved disciple survived the rest, and

many of the Fathers, especially holy monks and hermits, were

long-lived ; so that this blessing (so often repeated in the old

law) appears to have been less withdrawn after the time of our

Saviour than other earthly blessings. But to regard this as

the greatest blessing is natural ; how to secure it is a difficult

inquiry ; and the more difficult because it has been corrupted

by false opinions and vain reports. For both the common

phrases of physicians concerning Radical Moisture and Natural

Heat are deceptive, and the extravagant praises of chemical

medicines only raise men's hopes to disappoint them.

The present inquiry is not instituted for deaths from suf-

focation, putrefaction, and divers diseases, which belong to the

history of medicine ; but only for that death which proceeds

from bodily decay and the atrophy of old age. To inquire

however concerning the last step of death and the final ex-

tinction of life, which may happen so many ways both external

and internal (yet all which meet as it were in a common

porch before they come to the point of death), is in my judg-
ment pertinent to this inquiry ; but I will reserve it till the

end.
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Whatever can be repaired gradually without destroying the

original whole is, like the vestal fire, potentially eternal.

When therefore physicians and philosophers observed that

animals were nourished and their bodies repaired and refreshed,

but that this was only for a time, as old age soon came on and

was speedily followed by dissolution ; they looked for death in

something that could not be properly repaired, imagining that

there was some primitive and radical moisture which was not

really repaired,but which even from childhood received a kind of

spurious addition and no true repair ; and that with time this

grew worse and worse, till at last it ended in none at all.

But these opinions are very frivolous and ignorant. For in the

time of growth and youth all the parts of animals are repaired

entirely ; nay, for a time they are increased in quantity and bet-

tered in quality, so that the matter whereby they are repaired

would be eternal, if the manner of repairing them did not fail.

The real truth is this. In declining age repair takes place very

unequally, some parts being repaired successfully enough, others

with difficulty and for the worse ; so that from this time the

human body begins to suffer that torture of Mezentius, where-

by the living die in the embraces of the dead, and the parts

that are easily repaired, by reason of their connection with the

parts hardly reparable, begin to decay. For even after the

decline of age the spirit, blood, flesh, and fat are still easily

repaired, when the drier or more porous parts, as the mem-

branes, tunicles, nerves, arteries, veins, bones, cartilages, most

of the bowels, and nearly all the organic parts are repaired

with difficulty and loss. Now these parts when they ought to

perform their office of repairing the other reparable parts, being

impaired in their powers and activity, are no longer equal to

their proper functions ; and hence it results that very soon

the whole tends to dissolution, and those very parts, which in

their own nature are most capable of repair, are yet through
the failure of the organs of repair no longer able to be simi-

larly repaired, but decay, and in the end totally fail. The
cause of the termination is this ; the spirit which like a gentle
flame is ever preying on the body, and the external air which

likewise sucks and dries bodies, conspiring with the spirit, do

in the end destroy the workshop of the body with its machines

and organs, and make them incapable of performing the work
of repair. Such then are the true ways of natural death, which
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deserve to be well and carefully considered. For how can a

man, who knows not the ways of nature, meet and turn her ?

There are therefore two subjects of inquiry ; the one, the

consumption or depredation of the human body ; the other, the

repair or refreshment thereof; with a view to the restraining

of the one (as far as may be), and the strengthening and

comforting the other. The first of these pertains prin-

cipally to the spirits and external air, which cause the depre-

dation ; the second to the whole process of alimentation,

which supplies the renovation. With regard to the first part

of the inquiry, touching consumption, it has many things in

common with bodies inanimate. For whatever the native spirit

(which exists in all tangible bodies whether with or without

life) and the ambient or external air do to bodies inanimate,

the same they try to do to bodies animate, though the pre-

sence of the vital spirit in part disturbs and restrains these

operations, and in part intensifies and increases them exceed-

ingly. For it is very evident that many inanimate bodies can

last a very long time without repair, but animate bodies with-

out aliment and repair at once collapse and die out like fire.

The inquiry therefore should be twofold; regarding first the

body of man as a thing inanimate and unrepaired by nourish-

ment ; and secondly as a thing animate and nourished. And
with these prefatory remarks I now pass on to the Topics of

Inquiry.
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PARTICULAR TOPICS

Articles of Inquiry concerning Life and Death.

1. Inquire into the Nature of Durable and Non-Durable

inanimate bodies, and likewise in Vegetables ; not m a

full and regular inquiry, but briefly, summarily, and as

it were only by the way.
2. Inquire more carefully touching the desiccation, arefaction,

and consumption of bodies inanimate and vegetable ; of

the ways and processes whereby they are effected, and

withal the methods whereby they are prevented and

retarded, and bodies are preserved in their own state.

Also inquire touching the inteneration, softening, and

renewal of bodies, after they have once commenced to

become dry.

Neither however need this inquiry be perfect or exact ; as

these things should be drawn from the proper title of Nature

Durable ; and as they are not the principal questions in the

present inquiry, but only shed a light on the prolongation and

restoration of life in animals ; wherein, as has been observed

before, the same things generally happen, though in their own
manner. From the inquiry concerning inanimate and vegetable
bodies pass on to the inquiry of animals, not including man.

3. Inquire into the length and shortness of life in animals,

with the proper circumstances which seem to contribute

to either of them.

4. Since the duration of bodies is of two kinds, the one

in their simple identity, the other by repair ; whereof

the former takes place only in bodies inanimate, the

latter in vegetables and living creatures, and is per-

formed by alimentation ; inquire likewise touching ali-

mentation, with its ways and process ; yet this not ac-

curately (for it belongs to the titles of Assimilation and

Alimentation) but as before, in passing only.



"HISTOIIIA VITVE ET MORTIS." 221

From the inquiry concerning animals and things supported

by nourishment pass on to that concerning man. And having
now come to the principal subject of inquiry, that inquiry
should be more accurate and complete on all points.

5. Inquire into the length and shortness of men's lives, ac-

cording to the times, countries, climates, and places in

which they were born and lived.

6. Inquire into the length and shortness of men's lives, ac-

cording to their parentage and family (as if it were a

thing hereditary) ; and likewise according to their com-

plexion, constitution, habit of body, stature, manners

and time of growth, and the make and structure of their

limbs.

7. Inquire into the length and shortness of men's lives ac-

cording to the times of their nativity ; but so as to omit

for the present all astrological and horoscopical observa-

tions. Admit only the common and manifest observa-

tions (if there be any) ; as, whether the birth took

place in the 7th, 8th, 9th, or 10th month, whether by

night or by day, and in what month of the year.

8. Inquire into the length and shortness of men's lives ac-

cording to their food, diet, manner of living, exercise,

and the like. With regard to the air in which they
live and dwell, I consider that ought to be inquired
under the former article concerning their places of

abode.

9. Inquire into the length and shortness of men's lives ac-

cording to their studies, kinds of life, affections of the

mind, and various accidents.

10. Inquire separately into the medicines which are supposed
to prolong life.

11. Inquire into the signs and prognostics of a long and

short life ; not into those which betoken that death is

close at hand (for theybelong to the history of medicine) ;

but into those which appear and are observed even in

health, whether taken from physiognomy or otherwise.

So far the inquiry touching the length and shortness of life

is instituted in an unscientific and confused manner ; but I have

thought it right to add a systematic inquiry, bearing on practice

by means of Intentions
;
which are of three kinds. . Their more



222 TRANSLATION OF THE

particular distributions I will set forth when I come to the in-

quiry itself. The three general intentions are ; the prevention

of consumption ; the perfection of repair, and the renovation of

that which is old.

12. Inquire into the things which preserve and exempt the

body of man from arefaction and consumption, or at

least which check and retard the tendency thereto.

13. Inquire into the things which belong to the general pro-

cess of alimentation (whereby the body of man is re-

paired), that it may be good and with as little loss as

possible.

14. Inquire into the things which clear away the old matter

and supply new
;
and likewise those which soften

and moisten the parts that have become hard and dry.

But since it will be difficult to know the ways to death, un-

less the seat and house (or rather cave) of death be first ex-

amined and discovered ; of this too should inquiry be made ;

not however of every kind of death, but of such only as are

caused, not by violence, but by privation and want. For these

alone relate to the decay of the body from age.

16. Inquire into the point of death and the porches which

on all sides lead to it ; provided it be caused by want

and not by violence.

Lastly, since it is convenient to know the character and form

of old age ; which will be done best by making a careful col-

lection of all the differences in the state and functions of the

body between youth and old age, that by them you may see

what it is that branches out into so many effects ; do not omit

this inquiry.

16. Inquire carefully into the differences of the state and

faculties of the body in youth and old age ; and see

whether there be anything that remains unimpaired in

old age.

NATURE DURABLE.

The History.

^to the
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nce ! Metals last so long that men cannot observe
Article of in- ^ perjO(j of their duration. And even when they
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do dissolve from age, they dissolve into rust, not through per-

spiration. Gold however is affected neither way.
2. Quicksilver, though a moist and fluid body and easily

made volatile by fire, yet (as far as we know) neither decays
nor collects rust by age alone without fire.

3. Stones, especially the harder kinds, and many other fossils

are exceedingly durable, even when exposed to the air ; and

much more so when buried in the earth. But yet they collect

a kind of nitre which acts as rust upon them. Precious stones

and crystals last even longer than metals, but after a length of

time they lose somewhat of their brilliancy.

4. It is observed that stones facing the north decay sooner

than those which face the south, as may be seen in obelisks,

churches, and other buildings. But iron on the contrary rusts

sooner on the south than on the north side, as is shewn on the

iron bars or grating of windows. And there is nothing strange

in this, seeing that in all putrefactions (and rust is one) mois-

ture accelerates dissolution, as dryness does in simple arefac-

tion.

5. Vegetables when cut down and no longer growing, as the

stems or trunks of the harder trees and the timber manufac-

tured from them, last for some ages. But there is a great dif-

ference in the parts of the trunk. Some, like the elder, are

fistulous, with a soft pith in the middle, and a harder exterior ;

but in solid trees like the oak, the interior part (which is

called the heart of the tree) is more durable.

6. The leaves, flowers, and even the stalks of plants are of

short duration, and unless they putrefy, turn into dust and

ashes ; but the roots are more durable.

7. The bones of animals last long, as may be seen in charnel-

houses where they are stored. Horns also and teeth are very

durable, as is seen in ivory, and the teeth of the sea-horse.

8. Skins and hides are very durable, as appears from old

parchment books. Paper likewise lasts for many ages, though
less durable than parchment.

9. Things which have passed through the fire, like glass or

bricks, become very durable. Flesh and fruit also last longer
in a cooked than in a raw state. And this is not only because

the preparation in the fire prevents putrefaction ; but also be-

cause, when the watery humour is discharged, the oily humour
can support itself longer.
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10. Of all liquids, water evaporates the quickest, oil the

slowest ; as may be seen, not only in the liquids themselves,

but also in their compounds. For if paper be moistened with

water so as to acquire some transparency, yet it will soon lose

it again and turn white, by reason of the evaporation of the

water. On the other hand if the paper be dipped in oil, the

transparency lasts for a long time, because of the slow evapo-
ration of the oil. And this is the reason why forgers lay oiled

paper on an autograph, by means of which they attempt to

draw the lines.

11. All gums last a very long time ; as do wax and honey.
12. But the equality or inequality of the accidental condi-

tions of bodies contributes as much as the things themselves to

their duration and dissolution. Thus timber, stones, and other

bodies last longer, if always in the air or always in the water,

than if they be sometimes wet and sometimes dry. Stones dug
out of the earth and placed in buildings last longer, if they lie

in the same direction and point to the same quarter of the

heaven as they did in the quarry. This happens likewise in

the removal and transplantation of plants.

Major Observations.

1. Let it be assumed, as is most certain, that all tangible

bodies contain a spirit or pneumatic body concealed and en-

veloped in the tangible parts ; that by this spirit all dissolution

and consumption is commenced; it follows that the antidote

against them is the detention of this spirit.

2. This spirit is detained in two ways; either by a close

confinement, as in a prison, or by a kind of voluntary detention.

This continuance is likewise invited in two ways ; namely, if

the spirit itself be not very impetuous or pungent, and if more-

over it be not much excited by the external air to come forth.

Therefore there are two durable substances ; namely, the

Hard and the Oily ; whereof the former binds down the spirit,

the latter partly soothes it, and partly is of that nature that it

is less acted upon by the air ; for air is of the same substance

as water, and flame as oil. So much therefore touching nature

durable and non-durable in inanimate subjects.
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The History.

13. Herbs which are said to be of a colder sort, as lettuce,

purslane, wheat, and all kinds of corn, are annual, and perish

yearly, both in root and stalk. Yet there are likewise some

cold plants that will last three or four years, as the violet,

strawberry, burnet, primrose, and sorrel ; but borage and bu-

gloss, although they seem so like alive, differ in death ; for

the borage is an annual, the bugloss longer lived.

14. But most hot plants bear age and years better ; as

hyssop, thyme, savory, pot-marjoram, balm, wormwood, ger-

mander, sage, and the like. Fennel dies in the stalk, but

springs again from the root. Basil and sweet marjoram stand

age better than cold ; for if they are planted in a warm and

well sheltered spot they will live more than one year. A
knot or figure of hyssop (such as they have in gardens for orna-

ment), clipped twice a year, has been known to last for forty

years.

15. Shrubs and bushes live for sixty years ; some even twice

as long. A vine may continue to bear at sixty. Rosemary
also in a favourable situation will live for sixty years ; ever-

green thorn, and ivy for more than a hundred. The age of

the bramble is not observable, since by bowing its head to

the ground it strikes new roots, so that it is difficult to

distinguish the old from the new.

16. Of the larger trees the longest lived are the oak, the

holm-oak, the mountain ash, the elm, the beech, the chesnut,

the plane, the fig, the lotus, the wild olive, the olive, the palm,

ind the mulberry. Of these, some come to the age of eight

hundred years, and the most short-lived reach two hundred.

17. Fragrant and resinous trees are in their wood or tim-

ber even more durable than those just mentioned ; but they

are not so long-lived. Such are the cypress, fir, pine, box,

and juniper; but the cedar, being assisted by its enormous

bulk, almost equals the former in age.

18. The ash, lively and rapid in its growth, lasts for a hun-

dred years or a little more
;

as sometimes also do the birch,

maple, and service tree ; but the poplar, lime, willow, and that

which they call the sycamore, and walnut, are not so long-lived.

19. The apple, pear, plum, pomegranate, citron, lemon,

medlar, cornel, and cherry, sometimes reach their fiftieth or

VOL. V. Q
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sixtieth year ; especially if from time to time they are cleared

of the moss that covers some of them.

20. In general, the size of a tree and the hardness of its

timber have (if there be nothing adverse in other respects) some

connection with their length of life. Trees likewise that bear

mast or nuts are generally more long-lived than those that bear

fruit or berries. Trees which come into leaf and shed their

leaves late last longer than those that are early either in fruit

or leaf. Wild trees live longer than orchard trees; and in

the same kind trees that have an acid fruit are longer-lived

than those with a sweet one.

A Major Observation.

Aristotle has noted well the distinction between plants and

animals, as regards alimentation and renovation, namely, that

the bodies of animals are confined within their own bounds ;

and that after they have come to their full growth, they
are continued and preserved by nourishment, but put forth

nothing new except hair and nails, which are regarded as

excretions; so that of necessity the juices of animals must

soon grow old ; whereas in trees, which from time to time put
out new branches, new shoots, new leaves, and new fruits, it

happens that these parts are always fresh, and untouched by
age.

1 But since everything fresh and young draws in nourish-

ment with more strength and vigour than that which has

commenced to fade, it happens withal that the trunk, through
which the sap passes to the boughs, is itself moistened and

refreshed in the passage by a richer and more abundant ali-

ment. And this is further shown (though it was not observed

by Aristotle, who likewise has not so clearly expressed that

which I have just mentioned,) by this ; that in hedges, copses,

and pollards, the cutting off of the branches or suckers

strengthens the stem or trunk and makes it longer-lived.

DESICCATION; THE PREVENTION OF DESICCATION; AND
THE INTENERATION OF THAT WHICH HAS BEEN DRIED.

The History.

^o'the^nT
106

1- Fire and intense heat dry some things, but

qui"y

e ol
melt others. " In one and the same fire, clay

1 Aristot. De Long, et Brevit. Vitae, c. 6.
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grows hard and wax melts." ! Heat dries the earth, stones,

wood, cloth, skins, and all bodies that cannot be melted. It

melts metals, wax, gums, butter, tallow, and the like.

2. But if the fire be very strong it will in the end dry up
even the things which it has melted. For metals, with the

exception of gold, having lost their volatile part in a strong fire,

become lighter and more brittle ; and oily and fat substances

become burnt, scorched, dried up, and crusted.'

3. Air, especially open air, manifestly dries, but never melts.

Thus roads and the soil when moistened by rain are dried;

washed linen exposed to the air is dried; herbs, leaves, and

flowers are dried in the shade. But the air acts much quicker
either when brightened by the sun's rays (if only it does not

produce putrefaction), or when stirred by a gale of wind, and

in thorough draughts.
4. Age dries most, but slowest of all things ; as is the case

in all bodies, which (if putrefaction does not intervene) become

dry with age. Not however that age is anything of itself

(seeing it is only a measure of time), but the effect is produced

by the innate spirit of the body, which sucks out the moisture

of the body, and flies out with it ; and by the external air,

which multiplies itself upon the innate spirits and juices of the

body, and preys upon them.

5. Cold has of all things the greatest property of drying ;

for dryness cannot take place without contraction, and this is

the peculiar work of cold. But since men have a very power-
ful heat in fire, but a very feeble degree of cold (for there

is nothing besides that of winter, or perhaps ice and snow,

or nitre); the desiccations of cold are weak and easily dis-

solved. Yet still we see that the surface of the earth is more

dried by frost and March winds than by the sun ; for the same

wind that sucks up the moisture strikes the ground with cold.

6. Smoke from the fire has a drying power, as is shown in

bacon and ox-tongues hung up in chimnies. And so fumiga-
tions of olibanum, lign aloes, and the like, dry the brain and

cure catarrhs.

7. Salt, by a somewhat longer process, dries not only the

outside but the inside also ; as in salt flesh or fish, which by a

long salting are manifestly hardened within.

1
Virgil, Eclog. viii. 80. :

" Limus ut hie durrscit, et hsec ut cera liquescit

Uno eodemque igne."

Q 2
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8. Hot gums applied to the skin dry and wrinkle it; as

likewise do some astringent waters.

9. Strong spirit of wine dries as well as fire ; so as to blanch

the white of an egg put into it, and to toast bread.

10. Powders dry, like sponges, by sucking up the moisture ;

as is seen in the powder thrown on ink after writing. The

polished surface likewise and closeness of the body (which
does not permit' the vapour of moisture to enter through the

pores) accidentally dries it by exposure to the air ; as is seen

in precious stones, looking-glasses, and sword-blades, which,

if you breathe upon them, appear at first covered with a vapour,

though it soon disperses like a little cloud. And so much for

desiccation.

11. In the eastern parts of Germany, at the present day.

they make use of cellars as granaries to keep wheat and other

grain. A covering .of straw of some depth is laid on the floor

below and round the grain, to keep off and absorb the moisture

of the cellar ; by which means the grain is preserved for twenty
or thirty years, not only from rotting, but (what pertains more

to the present inquiry) in such a state of freshness as to make

excellent bread. The same custom is said to have prevailed
in Cappadocia, Thrace, and some parts of Spain.

1

12. The situation of granaries at the tops of houses, with

windows to the east and north, is very convenient. Sometimes

two floors are constructed, an upper and a lower one ; whereof

the upper one is perforated with holes, that the grain (like

sand in an hour-glass) may continually fall through the chinks,

and after a few days be shovelled up again, so as to keep the

grain in constant motion. Now we must observe that a con-

trivance of this kind not only prevents the corn from rotting,

but preserves freshness and checks desiccation
; because, as

was before remarked, the discharge of the watery humour,
which is accelerated by the motion and the wind, preserves the

oily part that would otherwise escape with the watery mois-

ture in its proper substance. On some mountains likewise where

the air is pure dead bodies will remain many days without

much decay.
13. Fruits, as pomegranates, lemons, apples, pears, and the

like; and flowers, as roses and lilies, are kept a long tinv

1

Pliny, xviii. 73.
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in close earthen vessels. Not however that then they are^

entirely free from the affection of the external air, which con-

veys and insinuates its inequalities through the sides of the

vessel, as is shown in heat and cold ; so that besides carefully

stopping the mouths of the vessels, it will be good likewise

to bury them in the earth. Or it will answer the same pur-

pose if you sink them in water, provided the water be shel-

tered, as wells and cisterns in houses ; but in this case glass

vessels should be substituted for earthen.

14. In general, things kept in the earth, or in cellars, or in

water, preserve their freshness longer than things kept above

ground.
15. It is said that in conservatories of snow (whether in the

mountains, in natural pits, or in artificial wells), if an apple,

chesnut, nut, or anything of the kind happen to fall in, it will

be found many months after, when the snow has melted, or

even in the snow itself, as fresh and fair as if it had been

gathered the day before.

16. Country people keep grapes by covering the bunches

with meal, which, though it makes them less pleasant to the

taste, yet preserves their juice and freshness. Likewise all the

harder fruits last for a long time, not only in meal, but also in

sawdust, and even in heaps of grain.

17. It is a common opinion that bodies are preserved fresh

in liquors of their own kind, as in their proper menstrua ; as

grapes in wine, olives in oil, and the like.

18. Pomegranates and quinces are preserved by dipping
them in sea or salt water, and presently taking them out again,

and drying them in the open air in a shady place.

19. Bodies suspended in wine, oil, or lees of oil keep long;

much longer in honey and spirit of wine, but the longest of

all (according to some) in quicksilver.

20. Fruits covered with wax, pitch, plaster, paste, or other

coat or covering, long retain their freshness.

21. It is manifest that flies, spiders, ants, and the like, that

have accidentally been inclosed and buried in amber or even

the gums of trees, never afterwards decay ; though they are

soft and tender bodies.

22. Grapes and other fruits are preserved by hanging
them up in the air. For in this there is a double advantage ;

one, that all the bruising or pressure, which happens when they
Q 3
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are laid on hard bodies, is avoided ; the other, that there is an

equal play of the air on all sides of them.

23. It has been remarked that in vegetable bodies neither

putrefaction nor desiccation commence alike in every part ; but

chiefly in that part through which during life aliment was

drawn. Hence some recommend to cover up applestalks and

fruitstalks with melted wax or pitch.

24. Large wicks of candles or lamps consume the tallow or

oil quicker than small ones ; cotton-wicks quicker than those of

rush, straw, or twig ; torches of juniper or fir burn quicker

than those of ash ; and all flame stirred and fanned by the

wind burns faster than in a calm ; and therefore slower in a

lantern than in the open air. Lamps in tombs are said to last

for a very long time.

25. The nature likewise and preparation of the aliment, no

less than the nature of the flame, contributes to the length of

time they burn. For wax lasts longer than tallow, moist

tallow longer than dry, hard wax longer than soft.

26. Trees, if the earth about their roots be stirred every

year, last for a shorter time ; if every five or ten years, for a

longer. Cutting off buds and shoots contributes to their length
of life ; but manuring, laying chalk and the like about their

roots, or much irrigation, though it increases their fruitfulness,

shortens their existence. And so much for the prevention of

desiccation and consumption.

The inteneration of bodies which have been dried, though
the most important part of the matter, presents but few expe-
riments ; and I will therefore combine with them some things
which happen to animals and even to man.

27. Willow bands used to bind trees become more flexilbe

by being steeped in water. The ends of birch twigs likewise

are placed in pots of water to prevent them from withering.
Bowls that have cracked from dryness, by being placed in

water, close and become whole again.
28. Leathern boots grown hard and stiff with age are softened

by being greased with tallow before the fire ; and if they are

put before a fire alone they get some softness. Bladders and

parchment which have become hard, are softened by warm
water with an infusion of oil or any fat substance ; and more
so if besides this they are slightly rubbed.
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29. Very old trees, which have long stood untouched, if the

earth about their roots be stirred and opened out, manifestly
become as it were young again, and put out new and tender

leaves.

30. Old draught oxen, entirely worn out, if turned into a

fresh pasture, put on new flesh, tender and young, so as even to

taste like young beef.

31. A spare and strict diet of guaiacum, biscuit, and the like

(such as is used in the cure of venereal diseases, inveterate

catarrhs, and the beginning of dropsy,) reduces men to great

leanness, by consuming the juices of the body. But these

when they begin to be renewed and recruited, appear much
more fresh and youthful, so that I judge wasting diseases well

cured to have prolonged the lives of many.

Major Observations.

1. It is strange how men, like owls, see sharply in the dark-

ness of their own notions, but in the daylight of experience
wink and are blinded. They talk of the elementary quality of

dryness, of desiccants, and of the natural periods of bodies,

by which they are corrupted and consumed ; but in the mean-

time they observe nothing of any moment, either of the be-

ginnings, or of the intermediate and last acts of desiccation

and consumption.
2. The process of desiccation and consumption is performed

by three actions, which are derived, as was mentioned before,

from the innate spirit of bodies.

3. The first action is the Attenuation of Moisture into

Spirit ; the second is, the Egress or Escape of the Spirit ; the

third is, the Contraction of the Grosser Parts of the Body,

immediately after the emission of the spirit. And this last is

that desiccation and induration whereof I am now principally

treating ; the two first only consume.

4. With regard to Attenuation, the matter is obvious. The

spirit inclosed in all tangible bodies does not forget itself, but

whatever it finds therein, that it can digest, work upon, and

turn into itself, that it plainly alters and subdues, multiplying

itself thereby and generating new spirit. This is confirmed by
one proof, which may do for all ; that bodies thoroughly dried

lose in weight, and become hollow, porous, and sonorous from

Q 4
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within. Now it is most certain that the spirit which pre-exists

in the body adds nothing to the weight, but rather takes away
from it ; and therefore it must needs be that this spirit has

turned into itself that moisture and juice of the body, which

befcre weighed ; by which means the weight is diminished.

This then is the first action ; namely, the Attenuation of

Moisture and its Conversion into Spirit.

5. The second action, namely the Egress or Escape of the

Spirit, is likewise very manifest. This escape, if it takes place

all at once, is even apparent to the sense ; in vapours to the

sight, in odours to the smell ; but if it is gradual, as in old age,

it is imperceptible to the sense, though it is the same process.

Besides, if the texture of the body is so close and tenacious

as to prevent the spirit from finding any pores or passages of

escape, the spirit in its efforts to get out drives before it the

grosser parts of the body and thrusts them beyond the surface ;

as may be seen in the rusting of metals and the corruption of

all fat bodies. This then is the second action ; namely, the

Egress or Escape of the Spirit.

6. The third action is a little more obscure but equally cer-

tain ; namely the Contraction of the Grosser Parts after the

Emission of the Spirit. In the first place, after the emission

of the spirit, bodies seem to be manifestly contracted and to fill

less space ; as the kernels of nuts when dried do not fill the

shell ; beams and planks of wood, which at first lay close to-

gether, when dried start asunder ; bowls and the like crack

from dryness ; for the parts of the body contract themselves

together, and being contracted necessarily leave vacant spaces

between them. Secondly, this is shown by the wrinkles of

dried bodies ; the effort of contraction having so much power
as in the meantime to draw the parts together and raise

them up ; for things that are contracted at the extremities

are raised in the centre. And this may be seen in paper, old

parchments, the skin of animals, and the rind of soft cheese,

all which with age become wrinkled. Thirdly, this contraction

shows itself better in things which are not only wrinkled by
heat, but are also folded, crumpled, and as it were rolled up by
it ; as may be seen by holding paper, parchment, and leaves to

the fire. For contraction by age, being a slower process, gene-

rally only wrinkles, but contraction by fire being more speedy
likewise curls up in folds. But in most bodies, which do not
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admit of wrinkling or folding, there is a simple contraction,

shrinking, induration, and desiccation, as was laid down at first.

And if the escape of the spirit and consumption of the mois-

ture is so great as not to leave body enough to unite and con-

tract itself, then the contraction necessarily ceases, the body
becomes putrid, and nothing but a little dust hanging together,

which with a slight touch is dissipated and passes into air ; as

may be seen in bodies much decayed, in paper and linen burnt

to tinder, and in corpses which have been long embalmed.

This then is the third action ; namely, the Contraction of the

Grosser Parts of the Body after the Emission of the Spirit.

7. It should be observed that fire and heat only dry acciden-

tally, their proper work being to attenuate and dilate the spirit

and moisture. But it follows by accident that the other parts

contract themselves ; whether only to avoid a vacuum, or from

some simultaneous motion, whereof I am not now speaking.
8. It is certain that putrefaction as well as arefaction is

caused by the innate spirit, though it proceeds in a very different

way. For in putrefaction the spirit is not simply discharged,
but is in part detained, whence it produces strange effects. And
the grosser parts likewise are not so much locally contracted

as collected severally each to its own kind.

LENGTH AND SHORTNESS OF LIFE IN ANIMALS.

The History.
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nce With regard to the length and shortness of life in
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animals, the information to be had is small, observa-
ransitioQ. ^Qn care}egSj an(j tradition fabulous. Among domestic

creatures a degenerate life spoils the constitution ; in wild ani-

mals severity of weather curtails the natural duration.

Neither is this information much advanced by what may
appear to be concomitants ; namely, the size of the body, the

time of gestation in the womb, the number of young, the

time of growth, and the like ; for these things are complicated,

concurring in some cases and not in others.n

1. The age of man (as far as can be gathered from any cer-

tain account) exceeds in length that of all other animals, with

the exception of a very few. The concomitants in his case

are generally regular , his stature and proportion large, his
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gestation nine months, his offspring commonly single, his age
of puberty fourteen, his time of growing up to twenty.

2. The elephant, on undoubted authority, exceeds the ordi-

nary run of human life. The story that its period of ges-

tation in the womb is ten years is fabulous 1

; that it is two

years or at least more than one is certain. It is of an

immense size, and grows even to the thirtieth year ; the teeth

are extremely strong, and it has been observed that the blood

is colder than that of any other animal. It sometimes lives

two hundred years.

3. Lions have been considered long-lived because many of

them are found toothless 2
; but this is a fallacious sign, since

it might proceed from their strong breaths.

4. The bear is a great sleeper ; a dull and indolent beast,

but not remarkable for long life. His period of gestation,

which is very short (hardly forty days), is on the contrary a

sign of a short life.
3

5. The fox seems to have many things suitable for a long
life ; he is very well clothed, feeds on flesh, and lives in holes ;

but yet he is not noted for longevity. Certainly he belongs
to the canine race, which is short-lived.

6. The camel is long-lived ; a lean, sinewy creature, which

commonly reaches fifty and sometimes one hundred years.
4

7. The horse lives only to a moderate age, scarce ever

reaching forty, and ordinarily only twenty years. But for

this shortness of life he is perhaps indebted to man, since

we have now no horses of the sun that range at large in fresh

pastures. Yet the horse grows up to its sixth year, and has

generative powers in old age. The mare likewise goes longer
with young than a woman, and less often produces two at a

birth. The ass lives to about the same age as the horse ; but

the mule longer than either of them.

8. Stags are famed for long life, but upon no certain ground.
5

There is however some story of a stag with a collar round

its neck, being found with the collar buried in fat.
6 But the

longevity of the stag is the less credible, because it comes to its

prime at five years ; and not long after, the horns (which they
shed and renew annually) grow closer in front, and less

branched.

1

Pliny, viii. 10. ' Aristot. Hist. An. ix. 44. 3
Id. ib. vi. 30.

4 Id. ib. vi 26. and viii. 9.
*

Id. ib. vi. 29. G
Pliny, viii. 50.
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9. The dog is short-lived, its age never reaching beyond

twenty, and not often to fourteen. It is an animal of a very
hot nature, and lives unequally, being mostly either in violent

motion or asleep. It likewise brings forth many in one litter,

and goes with them nine weeks.

10. The ox also for its size and strength is short-lived,

about sixteen years ; the male being somewhat more long-lived

than the female. Yet the cow seldom has more than one at a

birth, and goes with calf about six months. They are of a

dull and fleshy nature, easily fatted, and graminivorous.

11. Sheep seldom live to ten years
1

, though they are a

creature of moderate size, and excellently clothed ; and what

is strange, though they have very little bile in them, their

wool is more curled and twisted than the hair of any other

animal. The rams do not generate till the third year, and

their powers continue till the eighth. The ewes bear young
as long as they live. The sheep is a sickly animal, and seldom

reaches its full age.

12. The goat lives to about the same age as the sheep, and

does not much differ from it in other respects. Though he is

a more active creature and his flesh is somewhat firmer, which

should make him more long-lived ; yet he is much more

lascivious, which shortens his existence.

13. Swine sometimes live for fifteen or even for twenty

years; and though their flesh is moister than that of any
other animal, yet this seems to have no effect upon their

length of life. Of the wild species nothing certain is known.

14. Cats live between six and ten years ; an active animal,

and of an acrid spirit, whose seed (according to .ZElian) burns

the female ; whence an opinion has prevailed,
(t that the cat

conceives with pain and brings forth with ease." They eat

voraciously, and rather swallow than chew their food.

15. Hares and rabbits scarcely reach to seven years. Both

creatures are very prolific, carrying at once the young of

several conceptions. They differ in this ; that the rabbit lives

in holes, the hare above ground ; and that the flesh of the

hare is of a darker colour.

16. Birds in the size of their bodies are far less than beasts.

1
Pliny, viii. 75.
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An eagle or a swan by the side of an ox or a horse, and an

ostrich by the side of an elephant, appear small.

17. Birds are excellently clad ; since for warmth and close

fitting to the body, feathers are better than either wool or hair.

18. Birds, though they hatch many at once, yet do not carry

them all together in their bodies, but lay the eggs separately ;

whence the young are provided with a more plentiful aliment.

19. Birds masticate little, if at all, so that their food is often

found whole in their crops. But yet they break the shells of

fruits, and pick out the kernels. They are thought to be of a

hot and strong digestion.

20. The flight of birds is a mixed motion formed by the

motion of the limbs and that of carriage, which is the most

healthy kind of exercise.

21. Aristotle remarked well concerning the generation of

birds (but he did wrong to transfer the observation to other

animals), that the seed of the male contributes less to genera-

tion, but supplies activity rather than matter ; whence in many
respects prolific and unprolific eggs are not distinguishable.

1

22. Almost all birds come to their full growth the first year
or a little after. It is true that the plumage in some, and the

bill in others takes years to come to perfection ; but not the

size of the body.
23. The eagle is considered long-lived, though its exact age

is not ascertained. It is reckoned likewise as a sign of longe-

vity, that he casts his beak, which makes him grow young

again ; whence comes the proverb,
" the old age of the eagle."

2

But perhaps it is not the renewing of the eagle which casts

the bill, but the casting of the bill which renews the eagle ;

for when the beak becomes too hooked, the eagle has great

difficulty in feeding.

24. Vultures likewise are said to be long-lived, so as almost

to reach a hundred years. Kites also, and all carnivorous

birds and birds of prey, are long-lived. The natural age of

the hawk cannot be certainly decided, seeing that it leads a

servile and degenerate life for the use of man. But tame
hawks have sometimes been known to live for thirty years,

and wild ones for forty.

25. The raven likewise is reported to live long, sometimes

for one hundred years. It feeds on carrion, is not much on
1 ArisL de Gen. Anim. ii. 5.

*
Erasra. Adagia, i. 9. 57.
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the wing, but of sedentary habits, and with a very dark-

coloured flesh. The crow, which is like the raven in every

respect, except in size and voice, has a somewhat shorter

life ; yet it is still reckoned among the long livers.

26. The swan is known for certain to be very long-lived,
and not unfrequently exceeds one hundred years. It is a

bird of most excellent plumage, living on fish, and perpetually

carried, and that in running waters.

27. The goose also is one of the long livers ; though it feeds

on grass and that kind of nourishment. But the wild goose
is especially long-lived ; so that it passed into a proverb among
the Germans,

" older than a wild goose."

28. Storks ought to be very long-lived, if the old story is

true, that they never went to Thebes, because that city was

so often captured.
1 For if this were the case, they either

could remember more than one age, or the old ones must

have fold the story to their young. But all things are full of

fables.

29. The story of the phoenix again is so intermixed with

fable, that if there was any truth in it, it is completely ob-

scured. But there is nothing very remarkable in that which

was looked on as a wonder ; namely, how it was always ac-

companied in its flight by a great number of other birds. For

this may be seen anywhere if an owl flies in the daytime, or a

parrot escapes from a cage.

30. The parrot has certainly been known to live sixty years
in England, in addition to its age when brought over. It is a

bird which will live on all kinds of meat, masticates its food,

and from time to time casts its beak; of a bad and mis-

chievous temper, and with a black flesh.

31. The peacock lives twenty years
2

; but it does not get
the Argus eyes before the third year ; it is slow in walking,
and has white flesh.

32. The dung-hill cock is lascivious, pugnacious, and short-

lived ; a very lively bird, that likewise has white flesh.

33. The Indian or Turkey cock lives longer than the

former. It is an irascible bird, with very white flesh.

34. Wood-pigeons are long-lived, sometimes reaching to fifty

years ; a bird of the air, that builds and sits on high. Doves
and turtle-doves are short-lived, not exceeding eight years.

3

1 Cf. Pliny, x. 34. Cf. Aristot. Hist. An. vi. 9.
3

Id. ib. ix. 7. and Pliny, x. 52.
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35. Pheasants and partridges sometimes live sixteen years.

They are birds that have large broods ; with flesh rather

darker than that of the pullet tribe.

36. The blackbird is said to be the longest lived of all

small birds. It is an impudent bird, but a good singer.

37. The sparrow is observed to be very short-lived l

, which in

the male bird is attributed to its lasciviousness. The linnet,

which is not much bigger than a sparrow, has been known to

live for twenty years.

38. Of ostriches nothing certain is known, since those kept
in England have unfortunately not been found to live long ; of

the ibis it is only known that it is long-lived, but its age is

not recorded.

39. The age of fish is more uncertain than that of land

animals, because from living under water they are less observed.

Most of them have no respiration, and therefore the vital spirit

is confined more closely ; and though they take in some re-

frigeration through their gills, yet it is not so continual as

by breathing.

40. From living in the water they avoid the desiccation and

depredation of the external air. Yet there is no doubt but

that the external water entering and abiding in the pores of the

body is even more prejudicial to life than the air.

41. They are said to be cold-blooded. Some of them are

very voracious, and feed even on their own species. The flesh

is softer and less firm than that of land creatures ; but they
fatten exceedingly, so that an immense quantity of oil is ex-

tracted from whales.

42. Dolphins are reported to live about thirty years, an

experiment having been made on some of them by cutting off

their tails. They continue to grow for ten years.
2

43. They tell a strange story of fishes, that after some years

they diminish much in body, while their heads and tails retain

their former size.

44. In Caesar's fishponds lampreys were sometimes found to

live sixty years.
3

Certainly from long habit they grew so tame

that Crassus the orator wept over one of them.4

45. The pike is found to be the longest lived of all fresh

1 Arist. Hist. An. ix. 7.
2

Id. ib. vi. 12. s
Pliny, ix. 78.

4
Plutarch, De Utilitate ex inirn. c. 5. Cf. Pliny, ix. 8).
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water fish, and sometimes lasts forty years. It is a voracious

fish, with a dry and firm flesh.

46. Carp, bream, tench, eels, and the like, are not thought
to live more than ten years.

47. Salmon are quick of growth but short of life ; as also

are trout ; but perch are slow of growth and long of life.

48. How long the vast mass of matter in whales and sharks

is governed by the spirit is not certainly known ; nor in seals,

sea-hogs and innumerable other kinds of fish.

49. Crocodiles are said to be very long-lived, and likewise

to be remarkable for the time of their growth, so that it is

thought that they are the only animals which continue to grow
as long as they live. They are oviparous, voracious, savage, and

excellently protected against the water. Concerning the age of

the other kinds of shell fish, I find nothing certain is known,

Major Observations.

From the neglect of observations, and the complication of

causes, it is difficult to discover any rule for the length and

shortness of life in animals. Some few things however I will

note.

1. More birds than beasts are long-lived (as the eagle, vul-

ture, kite, pelican, raven, crow, swan, goose, ibis, parrot, wood-

pigeon, and the like) ; though they complete their growth in

a year, and are of less size. Certainly they are excellently

protected against the inclemency of the weather ; and as they

generally live in the open air, they resemble the inhabitants

of pure mountains, who are long-lived. Their movements like-

wise, which (as has been mentioned elsewhere) are partly by
carriage and partly by motion of the limbs, shake and fatigue
them less, and are more healthy. Neither do birds in the

first stage of their existence suffer compression or want of ali-

ment in the mother's womb, because the eggs are laid sepa-

rately. But the principal cause, as I take it, is that birds are

made more of the substance of the female than of the male,

whence they have a less hot and fiery spirit.

2. It may be laid down that animals which have more of the

substance of the female than of the male are longer-lived ; as

I have just said, birds are. Again, that those which have a

longer period of gestation partake more of the substance of the

>
Pliny, viii.
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female than of the male, and are therefore more long-lived.

Insomuch that even in men (as I have observed in some

instances), those who are most like their mother do in my
opinion live the longest ; as also do the children of old men by

young wives, provided the fathers be healthy and not sickly.

3. The beginnings of things are most susceptible both of da-

mage and of help ;
and therefore the less pressure and the more

nourishment that the foetus receives in the womb the more

likely is it to be long-lived. This happens either when the

young are brought forth at separate times, as in birds ; or

when the birth is single, as in animals which only bring forth

one at a time.

4. A long period of gestation lengthens life in three ways.

First, as has been said, the young partakes more of the sub-

stance of the mother ; secondly, it comes forth stronger ; and

thirdly, it is later in undergoing the predatory action of the

air. Besides, it denotes that the periods of nature revolve in

larger circles. And though sheep and oxen, which remain

about six months in the womb, are short-lived, yet this arises

from other causes.

5. Graminivorous and herbivorous animals are short-lived ;

but those which live on flesh, or even seeds or fruits (as

birds do), are long-lived. For stags, which are long-lived;

look for half their food (as they say) above their heads ; and

the goose, besides grass, picks up something in the water to

benefit it.

6. The covering of the body I judge to add greatly to lon-

gevity, as it prevents and repels the intemperances of the air

which so strangely weaken and undermine the body ; and with

this birds are excellently provided. And though sheep which

are well covered are short-lived, this must be attributed to the

manifold diseases of the animal and the living upon grass alone.

7. The principal seat of the spirits is doubtless in the

head ; and though this is commonly referred only to the animal

spirits, yet it applies to all. And there is no question that the

spirits most absorb and consume the body, so that a larger

quantity of them or a greater inflammation and acrimony

greatly shortens life. It appears to me therefore that the

great cause of longevity in birds is that they have such small

heads for the size of their bodies ; whence men likewise who
have very large heads are, I think, shorter lived.
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8. Carriage, as has been before observed, I judge more than

any other motion to contribute to longevity. Water-birds, as

the swan, are carried on the water ; and all birds are carried as

they fly, using however from time to time a strong exertion of

the limbs. So also are fishes in swimming, but their length of

life is uncertain.

9. Animals which come later to perfection (I am not speak-

ing of growth in stature only, but of the other steps to ma-

turity; as man puts out first his teeth, then his signs of

puberty, then his beard, &c.), are longer-lived ; for it indicates

that the periods return in wider circles.

10. The gentler kinds of animals, as the sheep and dove, are

not long-lived ; for bile acts as a whetstone or spur to many
functions of the body.

11. Animals whose flesh is somewhat dark-coloured live

longer than those with a white flesh ; for it denotes that the

juice of the body is firmer, and less easily dissipated.

12. In every corruptible body quantity itself contributes much
to the preservation of the whole. For a large fire is not so soon

quenched; a small quantity of water evaporates sooner; a

twig withers sooner than the trunk. Generally therefoer (I

speak of kinds, not of individuals) animals of a larger bulk are

more long-lived than those of a smaller ; unless there is some

other powerful cause to prevent it.

ALIMENTATION; AND THE WAY OP NOURISHING.

The History.

W
th
h
e7th

rpnce
! Nourishment should be of an inferior nature

Article.
^ an(j a sjmpler substance than the body nourished.

Plants are nourished by earth and water, animals by plants,

men by animals. There are animals likewise which feed on

flesh, and man himself feeds partly on plants; but man and

carnivorous animals could hardly be nourished by plants alone.

From time and habit they might perhaps be nourished by
fruits and seeds that had passed the fire, but not by the leaves

of plants or herbs ; as has been proved by the order of the

Feiiillans.

2. Too near a relationship or similarity of substance be-

tween the nourishment and the thing nourished does not turn

VOL. v. K
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out well. Graminivorous animals do not touch flesh ; even of

carnivorous animals few eat the flesh of their own species ; nor

do men that are cannibals feed ordinarily upon man's flesh,

but take to it either for revenge on their enemies, or from

some unnatural custom. A field is not well sown with the

grain which grew in it, nor is the sucker or shoot grafted on

its own stock.

3. The better the aliment is prepared, and the nearer it assi-

milates to the substance of the thing nourished, the more fruit-

ful do plants become, and the more do animals fatten. For no

shoot or sucker planted in the ground is so well nourished as

if it were grafted on a stock well suited to its nature, where

it found its nourishment digested and prepared. Neither (it

is said) will the seed of an onion or the like, put into the earth,

produce so large a plant as it would if it were first grafted into

the root of another onion, and then put into the earth. Again,
it has been recently discovered that shoots of wild trees, as the

elm, oak, ash, and the like, bear far larger leaves when grafted

on other stocks than they do naturally. Men likewise are

better nourished by cooked than by raw food.

4. Animals are nourished through the mouth, plants through
the roots, the foetus of animals in the womb through the navel

cord, and birds for a short time by the yolk of their eggs, some

of which is even found in their crops after they are hatched.

5. All aliment moves principally from the centre towards the

circumference, or from the inside towards the outside. But it

should be observed that trees and plants are rather nourished

through the bark and outside, than through the pith and inside ;

for if even a narrow strip of bark be peeled off all round the

trunk the tree soon dies. And blood in the veins of animals

nourishes the flesh beneath it as well as that above it.

6. In all alimentation there are two actions, extrusion and

attraction ; whereof the former proceeds from an interior, the

latter from an exterior function.

7. Vegetables assimilate their aliment simply and without

excretion ; for gums and tears are rather exuberances than

excretions, and knobs are diseases. But the substance of

animals having a better perception of its like, is the more

fastidious, and rejects the useless and assimilates the useful

matter.

8. It is curious that all the aliment, which sometimes produces
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such large fruit, should have to pass through such a slender

neck as the fruitstalk ; for fruit never grows to the stem

without a stalk.

9. It should be observed that the seed of animals is only
fruitful when fresh, but that the seeds of plants retain the power
of nourishment for a long time. But yet shoots will not grow
unless they are put in fresh ; and roots will soon lose their

vegetative power if they are not covered with soil.

10. In animals the degrees of nourishment vary according to

the age. For the foetus in the womb the juices of the mother

are enough: after birth, milk; afterwards, meat and drink;

and in old age heavier and more savoury meats are generally

the most pleasing.

injunction. The point of most importance to the present inquiry
is to examine clearly and carefully whether nourishment may
not be supplied from without, at all events otherwise than

through the mouth. We know that milk-baths are used in

consumptions and wasting diseases, and that there are some

physicians who consider that some alimentation may be sup-

plied by clysters. By all means pay attention to this : for if

nourishment can be made to pass either from without, or

otherwise than through the stomach, then the weakness of

digestion which attacks old men may by these means be

compensated and the power of digestion as it were restored.

LENGTH AND SHORTNESS OF LIFE IN MAN.

The History.

with reference ! Before the flood men lived according to

6?h,

h
7th!

h

8th, Scripture many hundred years, yet none of the

Articles, patriarchs reached to a thousand. Neither can

this longevity be imputed to grace or the holy line. For

of the patriarchs before the flood there are counted eleven

generations, but of the sons of Adam by Cain only eight;

which would make Cain's descendants the more long-lived.

Immediately after the flood this longevity was reduced by a

half; at least in such as were born after the flood (for Noah

who was born before it arrived at the age of his ancestors, and

Shem lived 600 years).
1 And when three generations had passed

1 Gen. xi. 10, 11.

n 2
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the life of man was reduced to about a fourth of his original

age ; that is, to about 200 years.

2. Abraham lived 175 years
1

; a man of noble spirit, and

prosperous in all his ways. Isaac attained to 180 years
2

;

a chaste man, and of a quiet life. Jacob after many sorrows

and a numerous family reached his 147th year
3

; a man patient,

gentle, and cunning. Ishmael, a warlike man, lived 137 years.
4

Sarah (the only woman whose age is recorded) died in the 127th

year of her age
5

; a woman of a fair countenance, and of a noble

spirit, an excellent wife and mother, and no less distinguished

for her frankness than for her duty to her husband. Joseph

likewise, a wise and politic man, who passed his youth in afflic-

tion but his after age in great prosperity, lived 1 10 years.
6 Levi

his elder brother completed his 137th year
7

; a man of a re-

vengeful nature, and impatient of insult. The son of Levi, and

likewise his grandson, the father of Moses and Aaron, reached

nearly the same age.
8

3. Moses lived 120 years
9

; a man of courage, and yet of the

greatest meekness, and hesitating in his speech. But he himself

in his Psalm declared the life of man to be only threescore

years and ten, and if a man be strong, fourscore years
10

; which

certainly has been the general standard of life up to the pre-
sent day. Aaron, who was three years older, died the same

year as his brother u
; a man readier of tongue, easier and

less firm in character. Phineas, Aaron's grandson, is com-

puted to have lived (perhaps by extraordinary grace) 300

years, if at least the war of the Israelites against the tribe of

Benjamin
12
(wherein Phineas was consulted) took place in the

same order of time as is recorded in the history ; he was a

man exceedingly zealous. Joshua, a warrior, a renowned and

ever successful general, lived 110 years.
13 Caleb his contem-

porary appears to have lived to about the same age. Ehud
the judge seems to have been a centenarian at least ; for after

the conquest of the Moabites the Holy Land had rest for

eighty years under his government
u

; he was a bold and active

man, who had in a manner devoted himself for the people.

4. Job after the restoration of his prosperity lived 140 years
15

;

1 Gen. xxv. 7.
2 Gen. xxxv. 28. * Gen. xlvii. 28.

4 Gen. xxv. 17. s Gen. xxiii. 1. 6 Gen. 1. 26
7 Exod. vi. 16. 8 Exod. vi. 18. and 20. 9 Deut. xxxiv. 7.

10 Psalm xc. 10. Numb, xxxiii. 29. l2
Judges, xx. 28.

13 Josh. xxiv. 29. "
Judges, iii. 30. ls

Job, xlii. 16.
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and before his afflictions he was old enough to have grown-up
sons ; he was a man politic, eloquent, charitable, and a model

of patience. Eli the priest lived ninety-eight years
1

; a corpu-
lent man, of a quiet temper, and indulgent to his children.

Elisha the prophet seems.to have been above 100 at his death,

since we find that he lived sixty years after the assumption
of Elijah, and at that time the boys mocked him as a bald-

head. 2 He was a vehement and severe man, a strict liver,

and a despiser of riches. Isaiah the prophet seems to have

been a centenarian, for he is found to have exercised the gift of

prophecy for seventy years ; but the time he commenced to

prophesy and the time of his death are both uncertain. He
was a man of wonderful eloquence, and the evangelical prophet,

being full of God's promises of the New Testament, as a skin

full of sweet wine.

5. Tobias the Elder lived 158 years: the Younger, 127

years
3

; both men compassionate and charitable. At the time

of the captivity likewise, many of the Jews who returned from

Babylon appear to have been of a great age ; since (though
there was an interval of seventy years) they are said to have

remembered both temples, and to have wept for the disparity

between them. 4 After the lapse of several ages, in the tune

of our Saviour, Simeon is found to have reached 90 years ; a

religious man, full of hope and expectation. At the same time

likewise Anna the prophetess is proved to have lived more

than 100 years
5

; for she had lived with her husband for

seven years, and been a widow for eighty-four, and to these

must be added the years of her virginity, and those which

followed her prophecy of our Saviour. She was a holy woman,

passing her life in prayer and fasting.

6. The instances of longevity mentioned in heathen authors

are not to be depended on ; both by reason of the fables, to

which relations of this kind are very prone, and the fallacies

in the calculations of years. In the accounts extant concern-

ing the Egyptians there is certainly nothing remarkable as to

longevity. For the longest reign of any of their kings did

not exceed fifty or fifty-five years ;
which is nothing, seeing

that modern reigns are sometimes as long. The kings of

1
1 Sam. iv. 15. 2 2 Kings, ii. 23. 3

Tobit, xiv. 11. 14.

Ezra, iii. 12. 5 St. Luke, iii. 36, 37.

R 3
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Arcadia are fabulously reported to have been very long-lived.
*

Certainly it is a mountainous and pastoral country, and the

mode of life pure and uncorrupted ; but yet, seeing that Pan

was its tutelar deity, everything belonging to it appears to

have been Panic, superstitious, and fabulous.

7. Numa the Roman king was an octogenarian
2

; a man

peaceful, contemplative, and devoted to religion. M. Valerius

Corvinus was a centenarian; since forty-six years elapsed

between his first and sixth consulship.
3 He was a very brave

and warlike man, affable, popular, and always fortunate.

8. Solon the Athenian lawgiver, and one of the seven

wise men, lived for more than 80 years.
4 He was a man of

noble spirit, but popular, and devoted to his country ; at the

same time learned, and yet not averse to pleasure and the

softer kind of life. Epimenides of Crete is said to have lived

157 years; but the case has something of prodigy in it, since

for fifty-seven of them he is said to have lain concealed in a

cave. 5 Half a generation after this, Xenophanes of Colophon
lived 102 years, or even longer ; for he left his native country
at twenty-five, travelled full seventy-seven years, and then

returned 6
; but how long he lived after his return does not

appear. He was a man who wandered no less in his mind

than in his body ; so that in consequence of his opinions his

name was changed from Xenophanes to Xenomanes ; he was

doubtless a man of vast conceptions, breathing nothing but

infinity.

9. Anacreon the poet lived beyond 80 7
; a man amorous,

voluptuous, and a wine-bibber. Pindar the Theban completed
his 80th year

8
; a sublime poet, with a certain novelty and

originality of mind, and a great worshipper of the gods. So-

phocles the Athenian lived to the same age
9

; a poet of a lofty

style, entirely devoted to writing, and neglectful of his family.

10. Artaxerxes the Persian king lived 94 years
10

; a man
of a dull intellect, averse to important business, loving glory

much, but ease more. Agesilaus, king of Sparta, at the same

period attained to 84 years
n

; a moderate man, and a philo-

sopher among kings ; but nevertheless ambitious, warlike, and

active both in war and business.

1

Pliny, vii. 49. *
Lucian, Macrobii, 8.

>
Pliny, vii. 49.

4
Diog. Laert. i. 62. 6

Pliny, vii. 49. Diog. Laert. ix. 19.
7
Lucian, Macrob. 26. 8

Fabricius, Bibliotb. Graca, ii. 14.
n
Lucian, Macrob. 34. 10 Lucian Macrob. 15. " Plut in Agesil. p. 618.
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11. Gorgias of Leontini lived 108 years
1

; a rhetorician,

who made great display of his wisdom, and visited many
countries, instructing youth for pay ; and a little before his

death said,
" that he had no cause to complain of old age."

2

Protagoras of Abdera lived 90 years.
3 He likewise was a rhe-

torician, but professed not so much to deal with the whole circle

of knowledge as to teach civil business and the art of govern-
ment ; yet he, like Gorgias, was a great traveller. Isocrates of

Athens completed his 98th year
4

; being likewise a rhetorician,

but an extremely modest man, who avoided the forum, and

only opened his school at home. Democritus of Abdera

lived to 109. 5 He was a great philosopher, and a true

student of nature, if ever Greek was ; a great traveller in

countries, but a greater still in the works of nature; a

diligent experimenter ; and (as Aristotle objects) a follower

of similitudes rather than an observer of the laws of argu-
ment. Diogenes of Sinope lived 90 years

6
; a man free

towards others, but despotic over himself, delighting in poor

diet, and patience. Zeno of Citium lived 98 years
7

; a high-
minded man, a scorner of opinions, of great acuteness, yet
not of a troublesome kind, but such as rather engaged and took

men's minds than constrained them ; wherein Seneca afterwards

resembled him. Plato the Athenian fulfilled his 80th year
8

;

a man of a great spirit, but loving quiet, in contemplation
sublime and imaginative, in manners polite and elegant, but

yet rather composed than merry, and of a majestic carriage.

Theophrastus of Eresium lived 85 years
9

; a man pleasant for

his eloquence and his great variety of information ; who only

picked out the sweets of philosophy and did not meddle with

the unpleasant or the bitter. Carneades of Cyrene, many
years afterwards, likewise reached his 85th year

10
; a man

of easy eloquence, who delighted both himself and others with

the pleasant and agreeable variety of his knowledge. Orbi-

lius in Cicero's time, who was neither a philosopher nor a

rhetorician, but a grammarian, lived nearly 100 years
n

; first

a soldier, then a schoolmaster ; a man naturally harsh and

1

Pliny, vii. 49. Cic. de Senect. 5.
*

Diog. ix. 55.
4
Lucian, Macrob. 23.

5
Diog. Laert. ix. 43

6
Diog. Laert. vi. 76.

'
Diog. Laert. vii. 28.

8 Lucian Macrob. 21. ; Diog. Laert. iii. 2.
*
Diog. Laert. v. 40.

10
Diog. Laert. iv. 65. ; Luc. Macrob. 20.

11
Suetonius, De Illustr. Grammat. c, 9.
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rough, both with his tongue and pen, and very severe to

his pupils.

12. Q. Fabius Maxiraus was augur for sixty-three years *,

and therefore he must have been above eighty when he died ;

though it is true that in the augurship noble birth was usually

more regarded than age. He was a wise and cautious man.O O
moderate in all his ways of life, and uniting courtesy with

severity. Masinissa the Numidian king exceeded 90 years,

and had a son after he was eighty-five.
2 He was a bold

man, confident of fortune, who experienced many vicissitudes

in his youth, but was uniformly fortunate in his old age.

M. Porcius Cato lived for more than 90 years
3
, a man of iron

both body and mind, severe in speech, a lover of party strife,

fond of agriculture, and physician both to himself his family.

13. Terentia, the wife of Cicero, lived for 103 years
4

;

a woman oppressed by many sorrows, first by the banish-

ment of her husband, then by the quarrel between them,

and lastly by his final misfortune ; she was likewise often

troubled with the gout. Luceia must have lived a good deal

beyond 100 years
5

;
since she is said to have acted for a

full century on the stage, playing perhaps at first the

part of a girl, and lastly that of a decrepit old woman. It.

is unknown in what year of her age Galeria Copiola, who
was both an actress and a dancer, was first brought on the

stage ; but ninety-nine years after her first appearance she

was brought back to the stage on the dedication of the theatre

by Pompey the Great, not now as an actress, but as a

wonder. And this is not all ; for she was exhibited again at

the votive games in honour of Augustus.
6

14. There was also another actress, a little inferior in age
but of a higher rank, who lived nearly 90 years ; namely,
Livia Julia Augusta, wife of Augustus, mother of Tiberius. 7

For if the life of Augustus was a play (as he himself signi-

fied, when on his death -bed he told his friends to give him a
"
plaudite

"
as soon as he expired), so certainly was Livia

an excellent actress, who could so well unite obedience to her

husband with power and authority over her son. She was a

1
Pliny, vii. 49. 2 Valerius Maximus, De Gratis.

8
Cf. Cic. De Senect. 10. and De Amic. 3.

*
Pliny, vii. 49.

*
Pliny, vii. 49. Pliny, vii. 49.

7
Cf. Dio Cassius, p. 621., and Pliny, xiv. 8.
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courteous woman, yet matronly, busy, and tenacious of power.

Junia, the wife of C. Cassius, and sister of M. Brutus, lived

also to 90 ; since she lived sixty-four years after the battle

of Philippi.
1 She was a woman of noble spirit and great

wealth, unhappy by reason of the fate of her husband and

her nearest relations, and her long widowhood, but yet much

respected.

15. The 76th year of our Lord, in the reign of the Emperor

Vespasian, is memorable as furnishing a kind of calendar of

longevity.
2 For in this year a census (which gives the best and

most trustworthy information as to the ages of men) was taken,

and in that portion of Italy which lies between the Apennines
and the Po there were found 124 men who had reached or

passed their hundredth year ; namely, fifty-four men 100 years

old, fifty-seven men 110, two men 125, four men 130, four men
135 or 137, and three men 140. Besides these, Parma in

particular returned five men, of whom three were 120, and two

130 years old ; Brixillum one man of 125 ; Placentia one of

131
; and Faventia, one woman of 132. A town (then called

Velleiacum), situated on the hills surrounding Placentia, re-

turned ten, of whom six had completed their 110th, and four

their 120th year; and Ariminum, one man aged 150 years,

named M. Aponius.

Admonition. To avoid prolixity, I have thought fit both in

the instances already recounted and in those which I am

going to recount, to bring forward no age less than 80 ; and I

have appended to each a character or biographical notice, true

and very short, but such as in my judgment has some bearing

upon longevity (which is in no slight degree influenced by
fortune and habits); either because such persons are com-

monly long-lived, or on the contrary because such persons,

though not apt to live long, yet sometimes may.

16. Of the Roman, Greek, French, and German emperors,

up to our time, containing a list of about 200 princes, only
four have been found to reach the age of 80. To these we

may add the two first emperors, Augustus and Tiberius ; the

latter being 78, the former 76 3
; and both of whom might per-

1
Tacitus, Ann. iii. 76. 2

Cf. Pliny, vii. 5.
3 Suetonius in August. 100., and in Tiber. 73.



250 TRANSLATION OF THE

haps have reached 80, if Livia and Caligula had so willed it.

Augustus (as has been mentioned) lived 76 years ; a man of a

moderate disposition, vehement in accomplishing his designs, bu

in other respects quiet and serene, temperate in his diet, but no.

so in his amours, and fortunate in everything. In his thirtieth

year he had so severe and dangerous an illness that his life was

despaired of; when the physician Antonius Musa, after all the

rest had applied hot remedies as suited for the disease, cured

him by a contrary system of cold medicines l

; and this perhaps
contributed to his length of life. Tiberius lived to be two

years older; a man (as Augustus said of him 2

) of slow jaws,

that is, of slow but strong speech ; bloodthirsty, intemperate,
and one who made lust part of his diet; and yet he took

good care of his health, for he used to say that a man must

be a fool who called in or consulted a physician after he

was thirty. The elder Gordian lived 80 years, and yet died

a violent death, before he had scarce tasted the sweets of

empire. He was a man noble and magnificent, learned

and a poet, and up to the very time of his death uniformly
fortunate. The Emperor Valerian lived 76 years before he

was taken prisoner by the Persian king Sapor ; he lived after his

captivity seven years in the midst of insult, and in the end died

a violent death. He was a man of indifferent capacity, and

not active ; but of a somewhat higher reputation than he proved
himself equal to in action. Anastasius, surnamed Dicorus,

lived 88 years ; a man of a sedate temper, but low-spirited,

superstitious and timid. Anicius Justinianus lived 83 years ;

an ambitious man, personally indolent, but successful and

famous through the valour of his generals; uxorious, and

not his own master, but under the guidance of others. Helena

of Britain, the mother of Constantine the Great, was an octo-

genarian. She was a woman who never interfered in public

affairs, either during the reign of her husband or of her son, but

entirely devoted herself to religion ; she was high-minded, and

always prosperous. The Empress Theodora (who was the sister

of Zoe, the wife of Monomachus, after whose death she reigned

alone) lived above 80 years. She was a busy woman and fond

of empire, excessively fortunate, and rendered credulous by
her prosperity.

17. From secular princes, I will now turn to the principal
1 Sueton. in August. 81.

2 Sueton. in Tiber. 21.
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persons in the Church. St. John, the apostle and beloved

disciple of our Saviour, lived 93 years ; rightly denoted by the

emblem of the eagle, breathing nothing but divine love, and

distinguished as a seraph among the apostles by reason of

the fervour of his charity. St. Luke the Evangelist lived to

84 '; an eloquent man, a traveller, the inseparable companion
of St. Paul, and a physician. Simeon the son of Cleophas,
called the brother of our Lord, and Bishop of Jerusalem,
lived 120 years

2
, and was then cut off by martyrdom; a

high-spirited man, stedfast in the faith, and full of good
works. Polycarp, the disciple of the Apostles, and Bishop
of Smyrna, seems to have lived for more than 100 years before

he suffered martyrdom ; a man of high soul, heroic patience,
and incessant in his labours. 3

Dionysius the Areopagite,
the contemporary of the Apostle Paul, seems to have lived

90 years. From the high flight of his divinity he was

surnamed " the Bird of Heaven ;" and he was no less distin-

guished for his works than for his meditations. Priscilla and

Aquila, first the hosts of the Apostle Paul, and then his fellow-

labourers, lived in a happy and famous wedlock for at least

100 years, since they were alive under the papacy of Sistus I.

They were a noble pair, and given to all charity ; who, besides

other great consolations (which were doubtless vouchsafed to

the early founders of the Church), had this great additional

blessing of conjugal union. St. Paul the hermit reached

113 years. He lived in a cave, on such simple and hard diet

as would appear scarce sufficient to support life ; passing all

nis time in meditations and soliloquies, and yet not illi-

terate, or an idiot, but a learned man. St. Antony, the first

founder, or (according to some) the restorer of the monkish

orders, reached the age of 105 4
; a devout man, and con-

templative, but yet a good man of business ; his manner of life

was rough and austere, but yet he lived in a kind of glorious

solitude, and not without authority. For he both had his monks
under him, and moreover many Christians and philosophers

came to visit him, as a living image, not without some feelings

of adoration. St. Athanasius was above 80 when he died ; a

man of invincible firmness, always commanding fame, and never

giving way to fortune ; free towards those above him, courteous

1
Baronius, i. 586. 2

Euscbius, Hist. iii. 29.
*
Eusebius, Ilist. iv. 15.

4
St. Athanas. Vita S. Anton, c. 89.
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and acceptable to those below ; practised in contentions, and

both courageous and prudent therein. St. Jerome, by the

authority of most writers, exceeded 90 years ; a powerful
writer and a manly speaker; learned both in languages and

sciences, and a great traveller. In his old age he was more

austere in his living ; but though his life was private his spirit

was high, and his light shone far out of his obscurity.

18. The Popes of Rome, up to the present time, are in

number 241. Of these only five have reached or exceeded

80 ; but many of the early popes had their natural life cut

short by martyrdom. John XXIII., Pope of Rome, com-

pleted his 90th year ; a man of a restless disposition, who

being fond of change altered many things, some to the better,

not a few merely to something else ; but a great accumu-

lator of wealth and treasure. Gregory XII., who was created

Pope during a schism, a kind of an interrex, died in his 90th

year ; but his papacy was so short, that I find nothing to

observe concerning him Paul III. lived to 81; a man of

sedate temper and deep wisdom, a learned man and an astro-

loger, and very careful of his health ; but, like the old priest

Eli, indulgent to his relations. Paul IV. lived 83 years ; a

man naturally harsh and severe, of a haughty and imperious

spirit, of a passionate temper, but eloquent and ready of tongue.

Gregory XIII. likewise reached the same age ; a truly good
man, sound in mind and body, politic, temperate, and full of

good and charitable works.

19. The cases which follow are promiscuous in their order,

more doubtful in authority, and more scanty in observation.

Arganthonius, king of Cadiz in Spain, lived 130 or (according
to some) 140 years, for eighty of which he was on the throne. 1

Of his manners, habits of life, and the time in which he lived,

nothing is recorded. Cinyras, king of Cyprus, is said to have

lived 150 or 160 years in that island, then reputed happy and

voluptuous.
2 Two Latin kings of Italy, father and son, are said

to have lived 800 and 600 years respectively ; but this is only
recorded by certain philologists, who (though otherwise credu-

lous enough) have themselves doubted the truth of this story,

nay, rather condemned it.
3 Some kings of Arcadia are men-

1 Cic. De Senec. 19. ; Herod, i. 163. ; Val. Max. viii. 13. ; Pliny, vii. 49.
2

Pliny, vii. 49. *
Pliny, vii. 49.
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tioned as having lived 300 years.
1 The country certainly is

well adapted for long life, but perhaps the matter is exag-

gerated by fables. There is a story of one Dando in Illyria

who lived 500 years, without any of the inconveniences of old

age.
2 It is said that among the Epii, which is a part of -liEtolia,

all the people are very long-lived, many of them having
been known to live 200 years. One of them especially, by
name Litorius, a man of gigantic stature, had reached to 300. 3

On the top of Mount Tmolus (anciently called Tempsis) many
of the inhabitants are said to have lived 150 years.

4 The Es-

senes among the Jews are related to have generally lived

above 100 years
5

; but that sect lived on a very simple diet,

after the Pythagorean order. Apollonius of Tyana exceeded

100 years
6

; a man beautiful for his age, and truly wonder-

ful ; regarded as a god by the heathens, as a sorcerer by
the Christians ; a Pythagorean in his diet, a great traveller,

of immense renown, and worshipped almost as a god ; never-

theless towards the close of his life he had to undergo accusa-

tions and disgrace, though he contrived to escape in safety.

But lest his longevity should be attributed to his Pythagorean
diet alone, and to show that he derived some of it from his

family, it may be mentioned that his father likewise lived 130

years. It is certain that Q. Metellus lived upwards of 100

years
7

; and after a successful administration of several consul-

ship?, being in his old age made Pontifex Maximus, he held

that sacred office for twenty-two years ; yet his voice never

faultered in repeating the vows, neither did his hands tremble

in performing the sacrifices. Appius Caecus was certainly very

old, but his age is not recorded. 8 He was blind for the greater

part of his life ; but no way softened by this misfortune, he

governed a numerous family, a great retinue of clients, nay,
the state itself, with a vigorous hand. Nay, in his last days,
when carried on a litter into the senate, he spoke most ear-

nestly against making peace with Pyrrhus. The beginning of

his speech is very memorable, as showing the invincible strength
and vigour of his mind :

" For these many years," said he,
*'

conscript fathers, have I borne my blindness with extreme

Pliny, vil. 49. 2
Pliny, vii. 49

Valerius Maximus, xiii. 6. ; Pliny, vii. 49.

Pliny, vii. 49. *
Joseph. De Bello Judaic, ii.

Philostr. in Vit. Appoll. c. 13.

Val. Max. viii. 13.
8 Val. Max. viii. 13.
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impatience; but now I could even wish myself deaf also,

when I hear you talking of such dishonourable counsels." l

M. Perpenna lived 98 years ; having survived all those whose

vote he as consul had asked in the senate (that is, all

the senators during his year of office) ; and also, with the

exception of seven, all those whom a little after as censor

he had elected into the senate. 2
Hiero, king of Sicily in the

time of the second Punic war, was almost a centenarian 3
;

a man moderate both in his government and manners, a wor-

shipper of the gods, a strict observer of friendship, liberal,

and uniformly fortunate. Statilia, of a noble family, in the

time of Claudius, lived 99 years
4

; Clodia, the daughter
of Ofilius, 115.5

Xenophilus, an old Pythagorean philoso-

pher, lived 106 years
6

;
a hale and vigorous old man, with a

great reputation among the people for learning. The Cor-

cyreans were anciently reputed long-lived, but now their age
is of the ordinary length. Hippocrates of Cos, the famous

physician, lived 104 years, and by the length of his life

approved and credited his own art. He was a man of

wisdom as well as learning, much given to experiments and

observation, not striving after words or methods, but picking
out the very nerves of science and so setting them forth. Demo-

nax, a philosopher (both by practice and profession) in the time

of Adrian, lived almost to 100 7
; a man of high mind and

master of his mind, and that truly without affectation ; a

despiser of the world, but courteous and polite. When his

friends asked him about his burial, he replied,
" Take no care

about my burial, for stench will bury a corpse."
" Do you

wish, then," said they,
" to be thrown out to the dogs and

birds ?
" "

If," said he,
" in my lifetime I did my best

to benefit man, what harm is there if, when I am dead, I

likewise do something for the animals ?
" A people of

India called Pandora are very long-lived, lasting even for 200

years.
8

They say also (which is more strange) that their hair,

which is nearly white in boyhood, turns black in old age,

before it grows hoary ; though indeed it is common every-
where for light hair in the boy to turn darker in the man. The
Seres likewise, another Indian people, with their palm-wine,

1 Plut. i. 394. 2
Pliny, vij. 49. 3 Val. Max. viii. 13.

4
Pliny, vii. 49. 5

Id. ib.
6
Lucian, Macrob. c. 18.

' Lucian, Dcnionax, 66. 8
Pliny, vii. 2.
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are reputed to live as long as 130 years.
1

Euphranor the gram-
marian continued to teach in his school till he was above 100. 2

The elder Ovid, the father of the poet, lived 90 years ; he was

of a different character from his son, as he despised the Muses

and dissuaded his son from poetry.
3 Asinius Pollio, the friend

of Augustus, exceeded 100 years.
4 He was a man extremely

luxurious, eloquent, and devoted to literature ; but yet violent,

proud, cruel, and selfish. It is a common idea that Seneca was

very old, and no less than 1 14. But this cannot be true ; for

fur from being a decrepit old man when he was appointed tutor

to Nero, he was on the contrary exceedingly active in the go-
vernment. Besides, a little before, in the middle of the reign
of Claudius, he was banished for adultery with some noble

ladies, a thing not compatible with such an age. Johannes

de Temporibus among all the men of later times is by tradition

and common report reputed long-lived, even to a miracle or

rather a fable, his age being said to be above 300. He was by
birth a Frenchman, and served under Charlemagne. Gartius of

Aretium, great grandfather to Petrarch, lived 104 years. He
always enjoyed good health, and at the end felt a decay of

strength rather than any malady ; which is the true dissolution

by old age. Many Venetians of high rank were long-lived ;

as the Doge Franciscus Donatus, Thomas Contarenus and

Franciscus Molinus procurators of St. Mark, and others. But
the most memorable instance is that of the Venetian Cornaro,
who being of sickly body in his youth, began for the sake of

his health to measure his meat and drink by weight. This custom

led by degrees to a fixed diet, and the diet to a very long
life, of even more than 100 years

5
, with unimpaired faculties

and constant health. Guillaume Postel, a Frenchman, in

our time, lived nearly 120 years ; the top of his moustache

being still black, and not at all grey. He was a man of dis-

ordered brain and unsound mind, a great traveller and mathe-

matician, and somewhat tainted with heresy.
20. In England I imagine there is scarce any village of

any size in which an octogenarian man or woman may not be

found. A few years ago, at a May-game in Herefordshire, a

morrice dance was performed by eight men, whose united ages

1

Cf. Pliny, vii. 2. 2 Suidas in v. Apion.
3
Ovid, Tristia, iv. 10. 77 4

Cf. Pliny, xxii. 53.
"

Flourens, De la Longevite, p. 33.
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made up 800 years; some of them exceeding 100, by as much
as others fell short.

21. In Bethlehem hospital in the suburbs of London, insti-

tuted for the support and custody of lunatics, there are found

from time to time madmen who live to a great age.

22. The ages of nymphs and demons of the air, who are

represented as mortal, yet as very long-lived (a thing that

has been admitted by the superstition and credulity of the

ancients, and even by some in modern times), I hold to be fables

and dreams ; especially as they agree neither with philosophy
nor religion.

And so much for the history of longevity in man considered

in individual cases or next to individual. I will now proceed
to observations by certain heads.

23. The lapse of ages and the succession of generations do

not appear to have at all diminished the length of life. For from

the time of Moses to the present day the course of man's life has

stood at about eighty years, not gradually and insensibly de-

clining, as might have been expected. There are periods indeed

in every country when men are longer or shorter lived. Longer

generally, when they are less civilised, live on simpler diet, and

are more given to bodily exercise ; shorter, when they are more

civilised and given more to ease and luxury ; but these things

come and go in their turns ; the succession of generations has

nothing to do with them. And no doubt the same holds good
with the other animals ; since neither oxen nor horses, nor sheep
and the like, have become more short-lived in these latter times.

Therefore the great diminution of age was caused by the flood ;

and may perhaps by the like great accidents (as they call them),

such as particular inundations, long droughts, earthquakes and

the like, be caused again. And this seems to hold good like-

wise in the size or stature of the body. For neither has this

deteriorated through the succession of generations ; though

Virgil (following the common opinion) prophesied that pos-

terity would be smaller than the men of that age ;
and there-

fore in speaking of the ploughing of the .^Emathian and ^Emo-

nian fields, he says,
" the husbandman will wonder at the

huge bones that shall be dug up.
" l It is certain indeed,

from remains found in old tombs and caverns in Sicily and

1

Virg. Georg. i. 497. :
" Grandiaque effossis mirabitur ossa sepulcris,"
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elsewhere, that men of gigantic stature formerly existed ; but

now for 3000 years, a time whereof our information is certain,

no instance of the kind has occurred in those places. But yet.

in this, as in the former case, certain changes have taken

place by reason of the manners and customs of the- people.

And these things are the more to be observed, because an idea

has settled itself in the minds of men that a continual decline

is going on, both in the length of life and the size and strength
of the body, and that everything decays and deteriorates.

24. Men generally live longer in cold and northern climates

than in warm ones. And this must needs be ; for the skin is

tighter, the juices of the body less easily dissipated, the spirits

less eager to consume and more easily repaired, and the air, as

being only slightly warmed by the sun's rays, less predatory.

But below the equinoctial line, where there are two summers

and two winters, and a greater equality in the lengths of day
and night, men likewise (if nothing else prevents them) live to

a considerable age, as in Peru and Ceylon.
25. Islanders generally live longer than those that live on

continents. Men do not live so long in Russia as in the Ork-

neys, nor so long in Africa, though in the same latitude, as in

the Canaries and Azores. The Japanese likewise live longer
than the Chinese, though the latter have a mania for long
life. And in this there is no wonder, seeing the sea-breeze

warms and cherishes in cold countries, and cools in hot.

26. Inhabitants of high places live longer than of those

which lie low ; especially if they are not the tops of hills, but

lands generally elevated, like Arcadia in Greece, and part of

^Etolia, where the natives were very long-lived. The same

would hold good of mountains themselves, because of the

greater clearness and purity of the air, if it were not for an

accident ; namely, that the air is tainted by the vapours rising

from the vallies and resting there. Among the snow-mountains

therefore no remarkable longevity is found ; not in the Alps,
nor the Pyrenees, nor the Apennines ; but on the lower hills

and even in vallies men are more long-lived. However, on

the tops of the mountains running towards Ethiopia and Abys-
sinia, where, as the soil consists of sand, little or no vapour
settles on the mountains, men are very long-lived, and even at

this day often complete 150 years.

1

Pliny, vii. 1 7.
-
Pliny, vii. 2.
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27. Marshes and fens, especially if they are flat, are favour-

able to natives, but prejudicial to strangers, as far as longevity
.is concerned. And what may appear strange, salt marshes

which are covered at high water are less healthy than those

of fresh water.

28. The particular countries remarkable for the longevity of

their inhabitants are Arcadia, ^Etolia, India on this side the

Ganges, Brazil, Ceylon, Britain, Ireland, the Orkneys, and the

Hebrides. As for that which is said by one of the ancients,

that the Ethiopians were long-lived, it is report of no value. 1

29. The salubrity of the air, especially in any degree of

perfection, is a mysterious thing, and better discovered by ex-

periment than by discourse and conjecture. The experiment

may be tried by a lock of wool, if, on being exposed for a few

days to the open air, it loses little weight; or by a piece of

meat remaining long fresh ; or by the water in a thermometer

rising and falling through a small space. Of these things and

the like make further inquiry.

30. The equality of the air, as well as the goodness and

purity, is important for longevity. Variety of hill and valley,

though pleasant to the eye and the sense, is suspected with

regard to longevity ; but a plain moderately dry, yet not too

barren or sandy, nor entirely devoid of trees and shade, is most

adapted to long life.

31. Inequality of the air, as has been just now said, is bad

for dwelling in ; but change of air in travelling, when one is

accustomed to it, is good, and therefore great travellers have

been long-lived. So likewise men who have passed their

whole lives in the same cottage or on the same spot, are long-
lived. For the air to which a man is accustomed is less pre-

datory ; but change of air is more nourishing and restoring.

32. Though it has been observed that the continuation and

number of generations have nothing to do with the length and

shortness of life, yet the immediate condition of the parents,

both on the father's and mother's side, is doubtless very im-

portant. Some are begotten by old men, some by young, and

some by men in the prime of life ; some when their fathers

are healthy and well-disposed, others when weak and sickly ;

some when full or drunk ; others after sleep, or in the morn-

1

Pliny, vii. 2. Herod, iii. 23.
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ing ; some again after a long intermission, and others after a

frequent repetition of the conjugal act; some (as generally
in the case of bastards) in the heat of passion, others when
desire begins to cool, as in the case of long-married couples.

The same things must be considered on the mother's side,

together with her condition, health, and diet while she is with

child, and the time of gestation, whether it be ten months
or less. To reduce all this to a rule for longevity is diffi-

cult, and the more so because what a man would think

best may perhaps prove the worst. For that alacrity in

generation which produces children strong and active will

have a tendency to stop longevity, by reason of the acri-

mony and inflammation of the spirits. I have before ob-

served, that to have more of the mother's blood contri-

butes to longevity ; and in like manner I suppose everything
in moderation to be the best ; conjugal affection to be

better than meretricious; the morning to be the best time

for generation; and a state of body not too lusty and full,

and the like. It should also be well observed that a robust

habit of body in the parents is better for them than for the

child, especially in the mother. Plato therefore judged wrongly
that the virtue of generations was impaired, because women did

not use the same mental and bodily exercises as men. 1 For the

contrary is true, and the difference of strength between the

male and female is most beneficial to the child ; and the more

delicate or tender the mother or nurse is, the more nourishment

does she afford to the child. The Spartan women, who did

not marry before twenty-two (or twenty-five, according to

some 2
), and were therefore called Andromanae, did not produce

a nobler or more long-lived offspring than the Roman, Athe-

nian, or Theban women did, who were marriageable at twelve

or fourteen. And if there was anything remarkable in

the Spartans, it was rather due to their simple living than to

the late marriage of the women. But experience shows, that

some families are for a time long-lived ; so that longevity, like

diseases, is for certain periods hereditary.

33. Persons of fair complexion, skin, and hair, are less long-

lived than those who are dark, red, or freckled. Too high a

colour in youth is not so good a sign of longevity as paleness.

1
Plato, Rep. v. 3. 7

Plutarch, Comp. Lycurg. cum Numa, L p. 77.
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A hard skin is better than a soft one ; and herein I do not

mean that thick and spongy skin, called the goose-skin, but

one which is both hard and close ; and a deep wrinkled brow

is a better sign than a smooth and shining one.

34. Rough and bristly hair gives a better prospect of long
life than that which is soft and delicate. Curls also, if they
be stiff, indicate the same ; but the contrary if soft and glossy.

Likewise thick curls are better than long locks.

35. Early or late baldness is a thing immaterial ; for many
bald men have been long-lived. Nor are early grey hairs

(though they appear to be the precursors of old age) any sure

sign; for many who have turned grey early have lived late.

Nay, premature greyness without baldness is a sign of longevity ;

but the contrary if it be attended with it.

36. Hairiness of the upper parts of the body is a sign of

short life ; and men with hairy breasts, like manes, are short-

lived ; but hairiness in the lower parts, as the thighs and legs,

indicates longevity.

37. Tallness of stature (unless it is excessive), in a body
well made and not too slender, but especially if it is accom-

panied by activity, is a sign of long life. But, on the contrary,

men of short stature live longer, if they are less active, and

slower of motion.

38. With regard to the proportion of the body; those who
are short in the body but long in the legs live longer than

those who are long in the body and short in the legs. So like-

wise, those who are wider below and narrower above, the

body rising as it were to a point, are more long-lived than

men with broad shoulders, who taper downwards.

39. Leanness, if the passions are settled, calm, and easily

controlled ; or a full habit, if they be choleric, excitable and

obstinate, betoken a long life. In youth corpulency foreshows

an early death, but in old age it is more indifferent.

40. To grow long and slowly is a sign of longevity, and

the taller the stature the better the sign. But, on the other

hand, rapid growth to a great stature is a bad sign, but to a

shorter stature less bad.

41. Firmness of flesh, a muscular and sinewy body, buttocks

not spread out more than is required for sitting, and veins some-

what prominent, indicate a long life ; the contrary to these a

short one.
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42. A head small in proportion to the body; a moderate-

sized neck, neither too long and slender, nor too thick and

sunk into the shoulders ; wide nostrils, whatever the form of

nose; a large mouth; ears gristly, not fleshy; teeth strong
and close set, not weak and scanty, are signs of long life ; and

much more so if new teeth come late in life.

43. A broad chest, but rather drawn in than prominent;
shoulders somewhat round and bowed (as they call it); a flat

stomach; a large hand, with few lines in the palm; a short

round foot ; thighs not very fleshy ; and a calf not drooping
but firm, are signs of longevity.

44. Eyes rather large, with an iris of a greenish colour;

senses not too acute; a pulse slow in youth, but quicker as

age increases ; a power of holding the breath easily and long ;

the bowels more costive in youth, and looser in old age, are

likewise all signs of longevity.

45. On the connection between longevity and the times of

nativity nothing has been observed worth recording, except
some astrological observations which I dismissed in the Topics.

An eight months' child is deemed not only not long-lived, but

not likely to live. Children born in the winter are considered

to live long.

46. A Pythagorean or monastic diet according to the stricter

rules, or one exactly regulated like that of Cornaro, seems to

have a strong tendency to prolong life. Yet on the other hand,
of such as live freely and in the common way, the greatest glut-

tons, and those most devoted to good living, are often found the

most long-lived. The middle diet, which is esteemed temperate,
is commended, and contributes to health, but not to longevity.
For the stricter diet generates few spirits, and those of a sluggish

nature, which consume the body less ; and the freer diet

affords abundant nourishment, which restores the body more ;

but the middle diet does neither. For where extremes are

prejudicial, the mean is the best; but where extremes are

beneficial, the mean is mostly worthless. But the strict diet

likewise requires watching, lest the spirits being few should

be oppressed by too much sleep; little exercise, lest they
should be discharged ; and chastity, lest they should be ex-

hausted. But the full diet on the contrary requires plenty
of sleep, frequent exercise, and seasonable use of venery.
Baths and ointments such as have been in use are more suited

8 3
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for luxury than the prolongation of life. But all these sub-

jects I will discourse of more fully when I come to inquire

of intentions. In the mean time we should not neglect the ad-

vice of Celsus 1

, a wise as well as a learned physician, who
advises variety and change of diet, but with an inclination rather

to the liberal side ; namely, that a man should at one time

accustom himself to watching, at another to sleep, but oftener

to sleep ; sometimes fast and sometimes feast, but oftener

feast; sometimes strenuously exert, sometimes relax the fa-

culties of his mind, but oftener the latter. But doubtless a

well-regulated diet most contributes to the prolongation of

life ; and I never met a very old man, who on being asked

had not observed some peculiarity of diet ; some one thing, some

another. I remember an old man above a hundred, being

brought as a witness about some ancient prescription, who when
at the end of his evidence he was familiarly asked by the judge,
" what means he had taken to live so long," answered unex-

pectedly, and amidst the laughter of the audience,
" By eating

before I was hungry, and drinking before I was thirsty." But

of these things (as I said) I will speak hereafter.

47. A life spent in religious and holy offices seems to contri-

bute to longevity. This kind of life is attended with leisure,

admiration and contemplation of heavenly things, pure joys,

noble hopes, salutary fears, sweet sorrows, and lastly, con-

tinued renewals, by observances, penances and atonements,

which have all a strong tendency to prolong life. And if

besides these there is a strict diet to harden the substance of

the body, and lower the spirits, no wonder if remarkable

longevity ensue; like that of Paul the Hermit, Simeon Sty-
lites the columnar anchorite, and many other hermits and

anchorites.

48. Next to this life comes that of letters, as that of the

philosophers, rhetoricians, and grammarians. Here also life

is passed in leisure, and in meditations which, having no

relation to the affairs of life, breed no anxiety, but delight

by their variety and freedom. These men live as they

please, passing their days and hours in the things they
like best, and mostly in the company of youth, which is

more cheerful. But there is a great difference in the longe-

vity of philosophers, according to their different tenets.

1

Celsus, i. 1.
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The best philosophies for the purpose are those which have

some touch of superstition, and deal with sublime contem-

plations, as the Pythagorean and Platonic ; those likewise

which comprised within themselves the survey of the universe,

the variety of nature, unbounded, deep and noble thoughts

concerning the infinite, the stars, the heroic virtues, and the

like, were good, as were those of Democritus, Philolaus, Xeno-

phanes, the astrologers and the stoics ; and so were those

which contained no deep speculation, but from common sense

and common opinions discussed questions calmly on either

side, without any laborious inquiry. Such were the sects of

Carneades and the academicians, the rhetoricians and gram-
marians. But on the other hand, philosophies dealing with

troublesome subtleties, dogmatic, weighing and wresting

everything to the standard of certain principles; and lastly,

those that were crabbed and narrow, were bad; and such were

mostly the sects of the peripatetics and schoolmen.

49. A country life is likewise adapted to longevity. It is

much out of doors and in the open air, not indolent but active,

living generally on fresh and home-made food, and free from

care and envy.

50. I have also a good opinion of a military life in youth.

Many famous warriors have certainly been long-lived, as Cor-

vinus, Camillus, Xenophon, Agesilaus, and many others both

ancient and modern. And it doubtless tends to longevity to

have all things growing smoother and easier as age comes on ;

so that a youth spent in toil may sweeten old age. The mili-

tary passions likewise, excited in the desire for contest and the

hope of victory, appear to me to infuse such a warmth into the

spirits as is advantageous to longevity.

MEDICINES FOR THE PROLONGATION OF LIFE.

wlthTh^ouT The present system of medicine only regards

ui
r

qlri'ry?

f
the preservation of health and the cure of dis-

TransHion. eases
',
but of the things that properly relate to

longevity it makes little mention, and only by the way. I

will however set forth the medicines of note in this kind,

namely, those that are called " cordials." For it is probable

that remedies taken to defend and fortify the heart, or more

correctly the spirits, against poisons and diseases, may, if

8 4
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judiciously selected and transferred to diet, tend likewise in

some degree to prolong life ; and in doing this I will not heap
them promiscuously together, as is usually done, but select

the best.

1. Gold is used in three forms; either in what is called

potable gold, or in wine in which gold has been quenched, or in

substance, as gold leaf and filings. With regard to potable

gold, it is now given as a strong cordial in dangerous or

desperate maladies with tolerable success. But it appears
to me that the spirits of salt by which the solution is made,

rather than the gold itself, supplies the virtue that is found

therein ; but this is carefully suppressed. Now if gold could

be opened without corrosive waters, or by corrosive waters

(provided they had no poisonous qualities) that were after-

wards well washed, I conceive it would be a useful thing.

2. Pearls are taken, either in a fine powder or in a kind of

paste or solution made by the juice of very sour and fresh

lemons. Sometimes they are given in aromatic confections,

sometimes in a fluid form. Pearls no doubt have some

affinity with the shells wherein they grow, and perhaps may
have nearly the same qualities as the shells of crawfish.

3. Of crystals two are chiefly regarded as cordials, the

emerald and the jacinth ; which are given in the same forms as

pearls, excepting that, as far as I know, their solutions are not

used. But I am somewhat suspicious of these glassy jewels,

by reason of their roughness.

Admonition. I will mention afterwards how far and in what

manner these things here mentioned may be used with

advantage.

4. Bezoar stone is of approved virtue for refreshing the

spirits and raising a gentle perspiration. The unicorn's horn

has lost its reputation, yet it still stands as high as hartshorn,

the bone of the stag's heart, ivory, and the like.

5. Ambergris is one of the best things for soothing and com-

forting the spirits. Here follows an enumeration of the simple

cordials, by name only : their virtues being sufficiently known.

Hot. Saffron: folium In- Cold. Nitre: roses: violets:

dum : lignum aloes : citron strawberry plants : strawber-

rind : balm : basil : clove gil- ries : the juice of sweet le-

lyflowers : orange flowers : nions : the juice of oranges :
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rosemary : mint : betony : car- the juice of apples : borage :

dims benedictus. bugloss : burnet : sandal-wood:

camphire.

Admonition. As I am now discoursing only of those medi-

cines which may be transferred into diet, all strong waters

and chemical oils (which as some trifler says lie under the

planet of Mars, and have a violent and destructive power),

nay, all acrid and pungent spices, are to be rejected; and

it should be observed how waters and fluids may be com-

pounded from the preceding simples; not phlegmatic dis-

tilled waters, nor on the other hand burning waters from

spirits of wine, but such as are more temperate, yet lively,

and emitting a grateful vapour.

6. I am in some doubt whether frequent bleeding tends to

longevity ; but I rather incline to believe that it does, if it be

turned into a habit, and other things are favourable thereto.

For it discharges the old juices of the body and lets in new.

7. Some wasting diseases likewise, if well cured, do in my
opinion assist longevity. For the old juices being consumed

they supply new ones ; and as one says,
" to recover health is

to renew youth." It would be well therefore to induce some

artificial diseases, as is done by strict and emaciating diets,

whereof I will speak hereafter.

THE INTENTIONS.

m connection Having now finished the inquiry according to

$' Vuth tne subjects, namely, inanimate bodies, vegetables,

qJiry.

es c "

animals, and man, I will draw nearer to the matter
Transition. an(J commence an inquiry according to intentions ;

such as I fully believe to be true and proper, and as it

were the pathways of mortal life. In this part nothing of any
value has been hitherto inquired; and men's thoughts con-

cerning it have been superficial and unprofitable. For when
on the one side I hear men talk of comforting the Natural

Heat, and the Radical Moisture, of meats which breed good
blood, that is, neither burning nor phlegmatic, and of the re-

viving and refreshment of the spirits, I suppose them to be

well meaning men who talk thus ; but none of these things
are eifectual for the end. But when on the other side I hear

discourses on medicines prepared from gold (because forsooth



266 TRANSLATION OF THE

gold is not subject to corruption) ; on the use of precious stones

to refresh the spirits, by reason of their secret properties and

brilliancy; that if balsams and the quintessences of living

creatures could be received and detained in vessels, there

would be good hope of immortality ; that the flesh of serpents

and deer by a kind of sympathy have power to renew life, be-

cause the one casts its slough, the other its horns (they should

have added likewise the flesh of the eagle, for the eagle casts

its beak) ; that a certain man who found an ointment buried

in the earth, and anointed himself therewith from head to

foot, excepting only the soles of his feet, lived in consequence
300 years, free from all disease, except swellings on the soles

of his feet ; that Artefius, when he felt his spirit failing, drew

into himself the spirit of a strong young man, thereby killing

him, but continuing his own life for many years by means of

that other man's spirit ; when I hear of fortunate hours, ac-

cording to the figures of heaven, in which medicines for the

prolongation of life are to be collected and prepared; of

planetary seals by which virtues may be extracted and brought
down from heaven to prolong life, and such like fables and

superstitions, I wonder exceedingly that men should be so

demented as to be imposed upon by them. Lastly, I pity the

hard fortune of mankind in being surrounded on all sides by

things frivolous and unprofitable. With regard to my own

Intentions, I trust that they both come close to the point, and

are far removed from idle and credulous superstitions ; being

likewise, I conceive, of such a nature that while posterity may
add much to the things which satisfy these intentions, they
will find little to add to the intentions themselves.

There are however a few things that are yet of great

importance, whereof I would have men forewarned.

First, I am of opinion that the duties of life are preferable

to life itself. Wherefore, if there be anything which may
exactly answer our intentions, yet interferes at all with the

offices and duties of life, I reject it. I may perhaps make some

light mention of things of this kind, but I by no means insist

upon them. For I do not enter into any serious or accurate

discourse either of living in caves, like the cave of Epimenides,

where the sunbeams and changes oftemperature never penetrate;

or of perpetual bathing in prepared liquors ; or of shirts and

cerecloths so applied that the body should always be in a kind of
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case ; or of thick covers of paint on the body, after the manner

of savages ; or of that exact regulation of food and diet which

makes the preservation of life its sole object, to the neglect of

everything else (such as that of Herodicus among the ancients ',

and Cornaro of Venice in our days, though with more modera-

tion) ; or of any such strange, nice, and inconvenient matters.

But I prescribe such remedies and precepts as will neither pre-
vent the duties of life, nor hinder and embarrass them too much.

Secondly, on the other hand, I warn men to give up trifling,

and not to imagine that so great a work as the stopping and

turning back of the powerful course of nature can be performed

by a morning draught, or the use of some precious drug ; but to

consider it certain that a work of this kind must necessarily be

very laborious, and consist of many remedies, and those aptly
connected with one another. For no man can be so dull as

to believe that what has never yet been done can be done,

except by means hitherto unattempted.

Thirdly, I candidly admit that some of the propositions here

laid down have not been proved by experiment (for my course

of life permits not of that), but are only derived, with what

appears to me the best reason, from my principles and hypo-
theses (whereof I insert some and reserve others in my mind),
and as it were cut and dug out of the rock and mine of

nature herself. Yet I have not been careless, but (seeing that

I was dealing with the body, whereof the Scripture says that

it is above raiment), have used all prudence and circumspection
in propounding such remedies, as, if by chance they are not

fruitful, are at least safe.

Fourthly, I would have men duly to observe and distinguish
that the same things which conduce to health do not always
conduce to longevity. For some things which are of use to

cheer the spirits and to strengthen and invigorate the functions,

yet take away from the sum of life. Again, there are other

things very beneficial in prolonging life, yet that are not without

danger to the health unless guarded against by proper means.

On these points however, as occasion requires, I will not neglect
to exhibit proper cautions and admonitions.

Lastly, I have thought it right to propose sundry remedies,

according to each intention, but the choice and order thereof

1

Plato, Rep. iii.
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to leave to discretion. For to describe exactly the things most

suitable to the different constitutions of bodies, to the different

kinds and respective ages of life, in what order they are to be

taken, and how their whole practice is to be administered and

governed, would be too long a work, and unfit to be published.

In the Topics I propounded three Intentions ; namely, the

Prevention of Consumption, the Perfecting of Kepair, and the

Renovation of Decay. But seeing that what I am about to

say is something more than mere words, I will draw out these

three Intentions into ten Operations :

1. The first operation is upon the spirits, to renew their

freshness.

2. The second operation is upon the exclusion of air.

3. The third operation is upon the blood, and the sangue-

fying heat.

4. The fourth operation is upon the juices of the body.
5. The fifth operation is upon the bowels, for the extrusion

of aliment.

6. The sixth operation is upon the outer parts of the body,
for the attraction of aliment.

7. The seventh operation is upon the aliment itself, for the

insinuation thereof.

8. The eighth operation is upon the final act of assimilation.

9. The ninth operation is upon the inteneration of the

parts after they have begun to dry.

10. The tenth operation is upon the purgation of the old

juice, and the substitution of new.

Of these operations the four first belong to the first inten-

tion, the four next to the second, and the two last to the third.

But as this part concerning Intentions points to practice, under

the title of history I will include not only experiments and

observations, but also counsels, remedies, explanations of causes,

assumptions, and all things relating thereto.

I.

THE OPERATION UPON THE SPIRITS, THAT THEY MAY RE-

TAIN THEIR YOUTH AND RENEW THEIR VIGOUR.

The History.

1. The spirits are the agents and workmen that produce
all the effects in the body. This appears manifest both by

general consent and by innumerable instances.
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2. If it were possible for young spirits to be put into an old

body, it is probable that this great wheel might put the lesser

wheels in motion, and turn back the course of nature.

3. In every kind of consumption, whether by fire or age,

the more the spirit of the thing, or the heat, preys upon the

moisture, the shorter is the duration of that thing. This occurs

everywhere, and is plain.

4. The spirits are to be put into such a temperament, and

such a degree of activity that (as one says) they shall not drink

and absorb, but only sip the juices of the body.
5. There are two kinds of flames; the one active but

weak, as the flame of straw or chips, that consumes and dis-

charges lighter substances, but has little effect upon the

harder; the other strong and steady, as the flame of large

timber and the like, which attacks likewise hard and tough
bodies.

6. The brisk and yet weak flame dries up bodies, and makeb

them eifete and sapless; whilst the strong flame softens and

melts them.

7. Of dissipating medicines, some only draw forth the thinner

parts of tumours, and thereby harden them ; but some discuss

them vigorously, and thereby soften them.

8. Of purging and clearing medicines likewise, some carry

suddenly off the more fluid parts, and some draw the more

obstinate and viscous.

9. The spirits should be clad and armed with such a heat

that they may prefer rather to pluck asunder and undermine the

hard and obstinate parts, than to discharge and carry off such

as are weak and prepared ; for by this means the body becomes

fresh and firm.

10. The spirits should be so tempered and ordered, as to

become in substance dense, not rare; in heat lasting, not eager;
in quantity sufficient for the offices of life, not redundant or

excessive ; in motion settled, not starting or irregular.

11. Vapours evidently operate powerfully upon the spirits;

as is shown by sleep, intoxication, melancholy and mirthful

passions, and recovery of the spirits in swoons and fainting-

fits by odours.

12. The spirits are condensed in four ways ; by putting
them to flight, by cooling, by soothing, or by quieting them.

And first of their condensation by flight.
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13. Whatever puts to flight from all sides drives the body to

its centre, and therefore condenses.

14. Opium is by far the most powerful and effectual means
for condensing the spirits by flight ; and next to it opiates and

soporifics in general.

15. The power of opium to condense the spirits is very
remarkable ; for perhaps three grains will in a short time so

coagulate them that they cannot separate, but are quenched
and rendered immoveable.

16. Opium and similar drugs do not put the spirits to flight

by their coldness (for they have parts manifestly warm), but

contrariwise they cool by putting the spirits to flight.

17. The flight of the spirits by means of opium and opiates

is best seen when they are applied externally ; for the spirits

instantly retire and will return no more, but the part mor-

tifies and turns to a gangrene.
18. Opiates give relief in great pain, as the stone, or

amputation of a limb; principally by putting the spirits to

flight.

19. Opiates draw a good effect from a bad cause; for the

flight of the spirits is bad, but the condensation thereof by that

flight is good.
20. The Greeks imputed much to opium, both for health,

and prolongation of life ; but the Arabs still more ; so that

their higher medicines (which they call
" God's Hands ") have

opium for their basis and principal ingredient, with a mixture

of other things to counteract and correct the noxious qualities

thereof; such are treacle, mithridate, and the like.

21. All remedies successfully used in pestilential and ma-

lignant diseases to check and curb the spirits, lest they become

unruly and turbulent, may be advantageously transferred to the

prolongation of life. For the condensation of the spirits, which

is best secured by opiates, is beneficial in both cases.

22. The Turks find opium, even in large quantities, innocent

and cordial, so that they even take it before a battle to give
them courage. But to us, except in small quantities, and with

strong correctives, it is fatal.

23. Opium and opiates are clearly found to excite the sexual

passion, which shows their power to strengthen the spirits.

24. Distilled water of the wild poppy being doubtless a

mild opiate, is successfully given in surfeit, fevers, and various
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diseases ; and let no one wonder at the variety of its use. For

this is common to opiates, as the spirits being strengthened and

condensed will fight against any disease.

25. The Turks use likewise a kind of herb, called "
coffee,"

which they dry, grind to powder, and drink in warm water.

They affirm that it gives no small vigour both to their courage
and their wit. Yet this taken in large quantities will excite

and disturb the mind ; which shows it to be of a similar nature

to opiates.

26. There is a certain root, celebrated through all the East,

called "
betel," which the Indians and others use to carry in

their mouths, and chew ; whereby they are wonderfully re-

freshed, and enabled to endure fatigues, and throw off dis-

orders, and strengthened for sexual intercourse. It appears

to be a kind of narcotic, because it blackens the teeth ex-

ceedingly.

27. The use of tobacco has immensely increased in our time.

It affects men with a kind of secret pleasure, so that persons
once accustomed to it can scarce leave it off. It tends no

doubt to relieve the body, and remove weariness ; and its virtue

is commonly thought to lie in this, that it opens the passages
and draws off the humours. But it may be more properly
referred to the condensation of the spirits ; for it is a kind of

henbane, and manifestly affects the head, as all opiates do.

28. Humours are sometimes generated in the body, which

are a kind of opiates themselves ; as is found in some kinds of

melancholy, wherewith if a man be seized, he is very long-
lived.

29. Simple opiates, which are likewise called narcotics and

stupefactives, are opium itself, which is the juice of the poppy,
the plant and seed of the poppy, henbane, mandragora, hem-

lock, tobacco, and nightshade.
30. Compound opiates are, treacle, mithridate, trifera, la-

danum of Paracelsus, diacodium, diascordium, philonium, and

pills of houndstongue.
31. From these observations certain directions or advices

may be drawn for the prolongation of life, according to this

intention, namely, the condensing of the spirits by opiates.

32. From youth upwards, therefore, let there be every year
a kind of opiate diet. Let it be taken at the end of May; for

in summer the spirits are most wasted and weakened, and
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there is less fear of cold humours. Let the opiate be of a

superior kind, not so strong as those in use, either as to the

quantity of opium or to the proportion of very hot ingredients.

Let it be taken in the morning between sleeps. Let the diet

at the time be more simple and sparing, without wine, spices,

or things that produce vapours. Let the medicine be taken

only on alternate days, and be continued for a fortnight.

Such directions appear to me to answer the intention satis-

factorily.

33. Opiates may not only be taken through the mouth, but

likewise inhaled in the form of smoke ; but it should be such as

not to excite the expulsive faculty too strongly, nor draw out the

humours, but only to work upon the spirits within the brain for

a short time. Wherefore a suifumigation of tobacco, lign-aloes,

dried leaves of rosemary, and a little myrrh, inhaled in the morn-

ing through the mouth and nostrils, would be very beneficial.

34. In the powerful opiates, as theriacum, mithridate, and

the rest, it would not be amiss, especially in youth, to take the

distilled waters rather than the bodies themselves. For in

distillation the vapour rises, while the heat of the medicine

generally settles ; and distilled waters in the virtues conveyed

by vapours are mostly good, in others weak.

35. Some medicines have a degree, weak and secret, and

therefore safe, of opiate virtue. These impart a slow and

abundant vapour, but not malignant, as opiates do. And
hence they do not put the spirits to flight, but yet they collect

and somewhat thicken them.

36. The medicines that make opiates are, first of all saffron

and its flowers; then Indian leaf, ambergris, a preparation
of coriander seed, amomum and pseudamomum, lignum Rho-

dium, orange-flower water, or better still, the infusion of fresh

orange-flowers in oil of almonds, nutmegs pricked full of holes

and soaked in rose-water.

37. Though opiates, as has been mentioned, are to be used

seldom and at certain times, yet this secondary kind may be

taken frequently and in daily diet, and will conduce greatly

to the prolongation of life. An apothecary of Calicut, by the

use of amber, is said to have lived 160 years; and the nobles of

Barbary, where the common people are short-lived, are found

by a use of the same means to be long-lived. Our own an-

cestors, who were longer-lived than we are, made great use of
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saffron, in cakes, broths, and the like. And so much for the

first means of condensing the spirits ; namely, by opiates and

their subordinates.

38. I now come to inquire into the second way of con-

densing the spirits, namely by cold. For condensation is the

proper work of cold ; and it is done without any malignity, or

unfriendly quality. The operation, therefore, is safer than

by opiates, though somewhat less powerful, if used only at

intervals, as opiates are. But then since it may be used in

moderation familiarly and as a part of daily diet, it has much
more power than opiates to prolong life.

39. Refrigeration of the spirits takes place in three ways ;

by respiration, by vapours, or by aliments. Of these the first

is the best, but mostly out of our power ; the second likewise

is strong, and yet within our reach ; the third is weak and

circuitous.

40. Air clear and pure, that has nothing fuliginous in it

before it is inhaled into the lungs, and not much exposed to the

sun's rays, best condenses the spirits. Such air is found either

on dry mountain tops, or on plains open to the wind, yet some-

what sheltered from the sun.

41. With regard to the refrigeration and condensation of

spirits by vapours, the root of the operation I place in nitre,

as a thing specially created for this purpose. To this opinion
I am led by the following considerations.

42. Nitre is a kind of cold aromatic, as is apparent to the

sense itself. For it bites and tries the tongue and palate with

cold, as aromatics do with heat ; and it is the only one, as far

as we know, that does this.

43. Almost all cold things (at least all things cold properly,

and not accidentally, as opium) have a weak and poor supply

of spirit; and, on the other hand, things full of spirit are

almost all hot. Nitre is the only body found in the vegetable

world which abounds with spirit and yet is cold. For cam-

phor, which is full of spirit, and yet produces the effects of

cold, refrigerates only by accident ; inasmuch as, being thin and

without acrimony, it assists perspiration in inflammations.

44. In the practice of congealing and freezing fluids that

has lately come into use, by applying snow and ice to the

exterior of the vessel, nitre is also used, and no doubt excites

and strengthens the congelation. It is true that common bay
VOL. V. T
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salt is likewise used for this purpose, which rather supplies

activity to the cold of the snow than gives a coldness itself; I

have heard however that in hot countries, where there is no

snow, congelation is produced by nitre alone ; but this I have

not proved.
45. Gunpowder, which consists principally of nitre, is said,

when taken in a draught, to inspire courage, and to be often used

by soldiers and sailors before a battle, as opium is by the Turks.

46. Nitre is successfully administered in burning and pesti-

lential fevers to relieve and subdue their destructive heats.

47. Nitre in gunpowder has evidently a great aversion to

flame, which causes that wonderful blast and explosion.

48. Nitre is found to be as it were the spirit of the earth.

For it is most certain that any earth, though pure and unmixed

with nitrous matter, if it be so laid up and covered as to be free

from the rays of the sun, and produce no vegetable matter,

will collect a great quantity of nitre. And from this it

appears that the spirit of nitre is inferior, not only to the spirit

of animals, but also to the spirit of vegetables.

49. Animals that drink nitrous water evidently grow fat,

which is a sign of the cold in nitre.

50. Land is most enriched by nitrous bodies ; for all manure

is nitrous, which is a sign of the spirit in nitre.

51. From this it appears that the human spirits can be

cooled and condensed by the spirit of nitre, and made more

crude and less eager. As therefore strong wines, spices, and

the like, inflame the spirits and shorten life, so, on the other

hand, nitre composes and restrains the spirits and tends to

longevity.

52. Nitre may be taken in food with salt ten parts of salt

to one of nitre ; or from three to ten grains may be mixed in

morning broths or draughts. But in whatever way it is taken,

if it only be in moderation, it is very beneficial to longevity.

53. As opium plays the principal part in condensing the

spirits by flight, and has at the same time its less powerful but

safer subordinates, which may be taken more frequently, and

in greater quantity, as was before mentioned; so likewise

nitre, which condenses the spirits by cold and (as they say

now-a-days) by a kind offrescour, has its own subordinates.

54. All things which have a somewhat earthy smell, like

the smell of pure and good earth, lately turned or dug, are
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subordinates to nitre. The principal of these are borage,

bugloss, langue de boeuf, burnet, strawberry plants, straw-

berries, raspberries, raw cucumbers, raw apples, vine leaves,

vine buds, and violets.

55. Next to these come those which have a certain fresh-

ness of smell, with a certain inclination to heat, yet not entirely

devoid of that cooling property. Such are balm, green citrons,

green oranges, distilled rose-water, roasted pears, and pale, red,

and musk roses.

56. It should be observed that the subordinates of nitre

further the intention better in a raw than in a cooked state ;

because that spirit of cooling is dissipated by fire. They are

therefore best taken either infused in liquid, or raw.

57. In the same way as the condensation of the spirit by
the subordinates of opium is in some degree performed by
smells, so likewise is that caused by the subordinates of nitre.

Therefore the smell of the pure and fresh earth in following
the plough, or digging or weeding, is an excellent composer of

the spirits. Leaves falling in woods and hedges towards the

close of autumn, and most of all dying strawberry leaves,

supply a good coolness to the spirits. The smell of violets,

wallflowers, bean-blossoms, sweet briar, and clary, taken while

they are growing, is of a like nature.

58. I knew also a nobleman, who lived to a great age, who

every morning, directly he awoke, had a clod of fresh earth

placed beneath his nose for him to smell.

59. It is certain that the cooling and tempering of the blood

by cold things, as endive, chicory, hepatica, purslane, and the

like, do as a consequence cool the spirits also ; but it is by a

slow and indirect process, whereas vapours operate imme-

diately.

So much then for the condensation of the spirits by cold.

The third process of condensation was said to be by that which

I call the soothing of the spirits ; the fourth, by the quieting of

their alacrity and over-activity.

60. All things soothe the spirits that are pleasing and

friendly to them, and yet do not excite them too much to go
forth ; but contrariwise induce a state in which the spirits, being
as it were contented with themselves, enjoy their own society,

and betake themselves to their proper centre.

T 2
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61. If you recollect the things before set down as subor-

dinates to opium and nitre, there is no need of further inquiry
on this subject.

62. With regard to the quieting of the violence of the spirits,

I will speak of it presently when I come to inquire concerning
their motions. Now, therefore, having spoken of the condensa-

tion of spirits (which belongs to the substance of them), I come
to the degree of heat therein.

63. The heat of the spirits should be, as was said, of that kind

which is robust but not eager, and loves rather to undermine

tough and obstinate parts than to carry off the weak and thin.

64. We must be cautious about spices, wine, and strong

drink, and use them very temperately, with intervals of absti-

nence ; and so likewise with regard to savory, marjoram, penny-

royal, and all herbs which bite and burn the palate. For they

supply to the spirits a heat not operative but predatory.

65. Those that yield a robust heat are principally elecam-

pane, garlic, carduus benedictus, young watercress, germander,

angelica, zedoary, vervain, valerian, myrrh, spikenard, elder

flower, and chevril. The use of these with care and judgment,
sometimes in food, sometimes in medicines, will satisfy this

operation.

66. It is fortunate likewise that the grand opiates are also

of great service to this operation, in that they yield by compo-
sition such a heat as is desired, but can scarce be obtained, from

simples. For the introduction of those intensely hot things

(as spurge, pellitory, stachys-agra, dragonwort, pistachio nut,

castor oil, aristolochium, opopanax, ammoniac, gum resin, and

the like, which cannot be taken internally by themselves),
to counteract the narcotic power of opium, constitutes that

temper of medicine which is now required ; as is well shown in

this, that theriacum, mithridate, and the rest, are not acrid and

do not bite the tongue, but have only a slight bitterness and a

strong scent, and only betray their heat in the stomach, and in

their subsequent operations.

67. The sexual appetite often excited, but seldom gratified,

conduces likewise to this robust heat of the spirits ; as also do

some other passions, of which I will speak hereafter. And so

much for the heat of the spirits in relation to the prolongation
of life.

68. Of the quantity of the spirits, that they be not ex-
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uberant, and given to ebullitions, but rather stinted and

moderate (for a small flame does not prey so much as a large

one), the inquiry will be short.

69. It seems to be approved by experience that a spare and

almost Pythagorean diet, such as is prescribed by the stricter

orders of monastic life, or the institutions of hermits, which

regarded want and penury as their rule, produces longevity.

70. To this kind of life belong water-drinking, a hard couch,

cold air, a spare diet (that is, of herbs, fruits, flesh, and

fish, potted and salted rather than fresh and hot), a hair shirt,

frequent fastings, frequent watchings, few sensual pleasures,

and the like. For all these diminish the spirits and reduce

them to such a quantity as is only enough for the offices of

life ; whence their depredation is less.

71. But if the diet shall be a little more generous, and

without so much rigour and mortification, yet so long as it is

regular and consistent, it produces the same result. For in

flames likewise we see that a somewhat greater flame, if it be

steady and calm, consumes less of its fuel than a smaller flame

that is blown about, and alternately strong and weak. The

regimen and diet of Cornaro of Venice has demonstrated this

well, seeing that for so many years he ate and drank by exact

weight, whereby he exceeded 100 years of age, with his

strength and senses unimpaired.
72. We should likewise take care that a body fully nourished,

and not reduced by any of these spare diets, does not neglect
a seasonable use of sexual intercourse, lest the spirits grow too

full, and soften and destroy the body. So much therefore for

a moderate, and as it were frugal, quantity of spirits.

73. Next follows the inquiry for restraining the motions of

the spirits ; for motion evidently alternates and inflames them.

This restraint is effected in three ways; namely, by sleep,

by avoiding strong labour, too much exercise, and all fatigue,

and by controlling uneasy affections. &nd first concerning

sleep.

74. The story goes that Epimenides slept many years in a

cave without needing any food; for in sleep the spirits are

less predatory.

75. Experience tells us that some animals, as dormice and

bats, sleep through the whole winter in holes and corners ; such

power has sleep to stop vital consumption. The same likewise

T 3
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is thought to be the case with bees and drones, though some-

times deprived of their honey ; also with butterflies, and flies.

76. Sleep after dinner, wherein vapours not unpleasing (as

being only the first dews of food) rise to the head, is good for

the spirits, but bad and prejudicial to all other things that

relate to the health. In extreme old age however the same

principle holds with regard to food and sleep, for both should

be taken frequently, though little at a time. And at the very
end of life, mere rest, and a kind of perpetual repose, is good,

especially in the winter.

77. But as moderate sleep tends to longevity, so much more

if it be calm and undisturbed.

78. The procurers of calm sleep are violets, lettuce (espe-

cially when boiled), syrup of dry roses, saffron, balm, apples

eaten at bedtime, and a malmsey toast, especially if first infused

in musk roses. It would be useful therefore to make up
some pill or small draught of these compounds, and take it

familiarly. Things likewise which close up firmly the mouth

of the stomach, as a preparation of coriander seed, quinces,

and roast pears, induce sound sleep. But above all for young
men, and especially for those who have strong stomachs, a good
drink of cold water at bedtime is beneficial.

injunction. Of voluntary or procured trances, and oi

thoughts intent and profound (provided they are not un-

comfortable), I know nothing certain. They contribute no
doubt to this intention, and condense the spirits, even more

powerfully than sleep; seeing they lull and suspend the

senses as much, or even more. Of these make further

inquiry. And so much for sleep.

79. With regard to motion and exercises; fatigue and all

motion and exercise that is too rapid and violent, as running,

games at ball, fencing, and the like, are injurious; as also those

exercises in which our strength is exerted and strained to the

uttermost, as leaping, wrestling, and the like. For it is certain

that the spirits being distressed either by swiftness of the mo-
tion or extreme efforts, become afterwards more active and

predatory. On the other hand, exercises which provoke a mo-
tion tolerably strong, yet not too rapid, or requiring the utter-

most strength, such as dancing, archery, riding, playing at

bowls, and the like, are not injurious but rather beneficial.
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I now come to the affections and passions of the mind, to

see which of them are prejudicial to longevity, which profit-

able.

80. Great joys attenuate and diffuse the spirits, and shorten

life ; ordinary cheerfulness strengthens the spirits, by calling

them out, and yet not wasting them.

81. Sensual impressions of joys are bad; ruminations of joys
in the memory, or apprehensions of them in hope or imagina-

tion, are good.
82. Joy suppressed and sparingly communicated comforts

the spirits more than joy indulged and published.

83. Grief and sadness, if devoid of fear, and not too keen,

rather prolong life; for these contract the spirits, and are a

kind of condensation.

84. Great fears shorten life. For though both grief and

fear distress the spirit, yet grief causes only a simple contrac-

tion ; whereas fear, through cares respecting the remedy and

hopes intermixed, causes a turmoil and vexation of the spirits.

85. Suppressed anger is likewise a kind of vexation, and

makes the spirit to prey upon the juices of the body. But

anger indulged and let loose is beneficial, like those medicines

which induce a robust heat.

86. Envy is the worst passion, and preys on the spirits,

which again prey on the body. And it is so much the worse,

because it is always at work, and (as they say) keeps no holi-

days.

87. Compassion for another man's misfortune, which does

not appear likely to befall ourselves, is good. But that which

may by some similitude be reflected on the person pitying is

bad, because it excites fear.

88. A light shame hurts not, because it slightly contracts

the spirits and then diffuses them; and therefore bashful persons

are generally long-lived. But shame for a great disgrace, and

of long continuance, contracts the spirits even to suffocation,

and is pernicious.

89. Love, if not unfortunate, and too deeply wounding, is

a kind ofjoy, and is subject to the same laws as were laid down

for joy.

90. Hope is of all affections the most useful, and contributes

most to prolong life, if it be not too often disappointed, but

feed the imagination with the prospect of good. They there-
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fore who set up and propose some definite end as their mark in

life, and continually and gradually advance thereto, are mostly

long-lived ; insomuch that when they arrive at the summit of

their hopes, and have nothing more to look forward to, they

commonly droop and do not long survive; so that hope appears

to be a kind of leaf-joy, which may be spread out over a vast

surface like gold.

91. Admiration and light contemplation are of very great

effect in prolonging life. For they detain the spirits on pleasing

subjects, and do not permit them to become tumultuous, un-

quiet, and morose. And hence all contemplators of nature,

who had so many and such great wonders to admire, as De-

mocritus, Plato, Parmenides, and Apollonius, were long-lived.

The rhetoricians likewise, who did but taste matters lightly,

and busied themselves rather about light of speech than the

darkness of things, as Gorgias, Protagoras, Isocrates, and Se-

neca, were long-lived. And certainly as old men are gene-

rally talkative and garrulous, so talkative persons very often

grow to a great age ; for it betokens a light contemplation, and

one that does not greatly distress or vex the spirits ; whereas

subtle, acute, and eager inquisition shortens life; for it fatigues

and preys upon the spirits.

So much then for the motion of the spirits by the affections

of the mind. But I will add some other general observations on

the spirits, which do not fall under the preceding division.

92. Particular care should be taken that the spirits are not

too often dissolved. For attenuation precedes dissolution, and

the spirit once attenuated is not easily recovered again and con-

densed. Dissolution is caused by too great labours, too violent

affections of the mind, too profuse perspirations, too large eva-

cuations, warm baths, and intemperate or unseasonable gratifi-

cation of lust; also by too many cares and disquietudes, and

anxious expectations; and lastly by malignant diseases, and

severe pains and anguish of the body. All which should (as

indeed the common physicians advise) be as far as possible

avoided.

93. The spirits are delighted both with things accustomed,
and with things new. But it contributes wonderfully to

preserve the vigour of the spirits if we neither use customary

things till they glut, nor new things before we feel a lively
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and vigorous appetite for them. Care and judgment there-

fore should be employed to break off customs before they be-

come tiresome; and to curb the desire of new things for a

season till it becomes more strong and quick. Moreover, the

course of life should, if possible, be so ordered that it may have

many and various restorations ; and the spirits may not grow

torpid by perpetual intercourse with the same things. For

though Seneca 1 said well,
" A fool is always beginning to

live," yet this folly, like many others, contributes to longevity.

94. It is to be observed with regard to the spirits (although the

contrary course be commonly followed), that when men perceive

their spirits to be in a good, calm, and healthy state (which

may be known by a quiet and cheerful disposition of mind),

they should cherish and not change them ; but if the spirits are

in a disturbed and untoward state (as will be shown by sadness,

heaviness, and other indisposition of mind), they should at once

subdue and alter them. Now the spirits are continued in the

same state by restraint of the affections, temperance of diet,

abstinence from sexual intercourse, refraining from labour, and

moderate rest. They are overpowered and altered by the

contrary ; namely, by violent affections, profuse feasting, im-

moderate indulgence of the sexual appetite, arduous labours,

intense study, and business. It is however the common prac-
tice of men, when they are the most merry and best disposed,

to apply themselves most to feasting, love, labour, contentions,

and business. But if a man should wish for long life, he ought

(though it may seem strange) to adopt the contrary system ;

for good spirits should be cherished and continued, spirits ill

disposed should be discharged and altered.

95. Ficinus says well,
" That old men, to comfort their

spirits, should frequently recall and ruminate on the acts of

their childhood and youth."
2 Such remembrance is no doubt

the peculiar recreation of all old men; and hence it is that

they delight in the society of their old schoolfellows, and love

to visit the places of their education. Vespasian indeed had

this feeling so strong, that when he was emperor he could no

way bring himself to change his father's house, humble though
it was, lest he should lose sight of familiar objects and the

recollection of his boyhood. Nay, he used on holidays to drink

1 Sen, Ep. 13.
2

Ficinus, De Vit. Prod. 8.
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out of a wooden cup, tipped with silver, which had belonged
to his grandmother.

1

96. The thing above all others most pleasing to the spirits

is a continual advance to the better. Youth and manhood
should therefore be so ordered as to leave new comforts for old

age, whereof the principal is moderate rest. And therefore old

men in honourable places who do not retire to a life of leisure,

offer violence to themselves. A remarkable instance of this is

found in the case of Cassiodorus, who had so much authority

with the Gothic kings of Italy that he appeared to be the soul

and life of their affairs; yet afterwards, when nearly eighty

years of age, he retired into a monastery, where he lived to be

a hundred. Herein, however, two cautions are required ; one,

that they do not wait till the body is entirely worn out and

diseased, for in such bodies all change, even for the better,

accelerates death ; the other, that they do not give themselves

up to mere inertness, but have something to entertain the

minds and thoughts in a quiet way ; for which the best kind of

amusement is reading, and next building and planting.

97. Lastly, the same action, endeavour, and labour, which if

undertaken cheerfully and with good will refreshes the spirits,

if it be attended with aversion and dislike preys upon and

prostrates them. It will therefore promote longevity if a man
either so arrange his life that it shall be free, and pass as he

likes, or else obtain such command over his mind that, what-

ever necessity fortune may impose, it may rather lead than

drag him.

98. Nor must it be forgotten, as bearing on the government
of the affections, that especial care is to be paid to the mouth

of the stomach, chiefly to prevent it from being too much
relaxed. For this part has more power over the affections,

especially the daily ones, than either the heart or the brain ;

excepting only such as are caused by powerful vapours, as in

drunkenness and melancholy.
99. So much then for the operation upon the spirits, that

they may retain their youth and renew their freshness ; which I

have paid the more attention to, because physicians and other

authors are mostly silent on these operations ; but principally

because the operation upon the spirits for the renewal of them

1 Sucton. in Vesp. 2.
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is the easiest and most compendious way to the prolongation of

life. And it is most compendious for two reasons; the one,

because the spirits act compendiously on the body ; the other,

because vapours and affections act compendiously on the spirits ;

so that these go to their end as it were in a straight line, other

things more circuitously.

II.

THE OPERATION UPON THE EXCLUSION OF THE AIR.

Thti History.

1. Exclusion of the external air tends in two ways to pro-

long life. First, because most of all things, next to the in-

ternal spirit, the external air (although it is as life to the

human spirit, and contributes very much to health) preys

upon the juices of the body and hastens its desiccation ; whence

the exclusion of the air conduces to longevity.

2. The second effect of the exclusion of the air is much
more deep and subtle ; namely, that the body being closed up,
and not perspiring, detains the spirit within, and turns it upon
the harder parts of the body, which are thereby rendered soft

and tender.

3. The reason of this process is explained in the desiccation

of inanimate bodies. And it may be taken for an infallible

axiom, that the emission of the spirit dries bodies, but the

detention thereof melts and softens them. And it may be

further assumed that all heat properly attenuates and moistens,

but contracts and dries only by accident.

4. A life in caves and holes, where the rays of the sun do

not enter, may perhaps tend to longevity ; for the air of itself,

unexcited by heat, has not much power to prey upon the body.

Certainly, on looking back, it appears from many remains and

monuments that the size and stature of men were anciently
much greater than they have been since, as in Sicily and some

other places; and such men generally lived in caves. Now
there is some affinity between length of age and largeness of

limbs. The cave of Epimenides likewise passes current among
the fables. And I suspect that the life of the columnar ancho-

rites was something like the life in caves, for there neither the

rays of the sun penetrated, nor did the air admit ofgreat changes
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or inequalities. It is certain that both the Simeons, Daniel

Saba, and other stylites, were very long-lived. Modern an-

chorites likewise, shut up within walls or pillars, are often

found long-lived.

5. Next to the life in caves is the life on mountains. For

as the heat of the sun does not penetrate into caves, so on the

tops of mountains, where there is no reflection, it has less

power. But this must be understood of mountains where the

air is clear and pure ; that is, where from the dryness of the

vallies mists and vapours do not ascend ; as in the mountains

that surround Barbary, where, even at the present day, men
often live 150 years, as I have observed before.

6. Now '

air of this kind in caves and mountains has of

its own nature little or no predatory power. But air such as

ours is, rendered predatory by the heat of the sun, should

as much as possible be excluded from the body.
7. The air is kept off and excluded in two ways ; first, by

closing the pores ; secondly, by filling them up.

8. Closing of the pores is assisted by coldness of the air

itself, by nakedness, which hardens the skin, by washing in

cold water, and by astringents applied to the skin, as mastich,

myrrh, and myrtle.
9. But this operation will be much better served by baths,

seldom used however (especially in summer), consisting of such

astringent mineral waters as may be safely applied; such as

chalybeate and vitriol waters ; for these powerfully contract

the skin.

10. As for filling up the pores, paints and such like thick

unctuous substances, and (which may be most conveniently

used) oil and fat things, no less preserve the substance of the

body than oil colours and varnish preserve wood.

11. The ancient Britons painted themselves with woad, and

were extremely long-lived. The Picts likewise had the same

custom, and are even supposed by some to have derived their

name 'from it.

12. At this day the natives of Brazil and Virginia use to

paint themselves, and are said, especially the former, to be

very long-lived; insomuch that five years ago the French

Jesuits met with some of them who remembered the buildino-o
of Fernamburg, which happened 120 years before, they being
then grown up.
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13. Johannes de Temporibus, who is said to have reached

the age of three hundred, on being asked how he had preserved

himself, is reported to have answered,
"
By oil without, and

honey within."

14. The Irish, especially the wild Irish, are, even to this

day, very long-lived. In truth, they say that within these

few years the Countess of Desmond lived to 140, and shed

her teeth three times. Now the Irish have a custom of stand-

ing naked before the fire, and rubbing and as it were pickling
themselves with old salt butter.

15. These same Irish are accustomed to wear shirts and

linen rubbed with saffron, which, though it was introduced

to prevent putrefaction, yet I consider tends to lengthen life.

For saffron is the best thing I know for the skin, and to com-

fort the flesh, seeing it is a wonderful astringent, and has be-

sides an oiliness and subtle heat without any acrimony. Indeed

I remember an Englishman who, on crossing the Channel with

a bag of saffron, to avoid paying duty, carried it for conceal-

ment around his stomach, and although before he had always
been very sea-sick, he was this time quite well and felt no

nausea.

16. Hippocrates
1 advises to wear clean clothes next to the

skin in winter, but foul and smeared with oil in summer. The
reason whereof appears to be, that in summer the spirits

exhale most, and therefore the pores of the skin should be

stopped.

17. I judge therefore that to anoint the skin externally

with oil, either of olives or sweet almonds, contributes above

everything to longevity. The anointing should take place

every morning on rising ; the oil should be mixed with a little

bay salt or saffron. It should be done lightly with wool or a

soft sponge, so as not to drop upon the body, but only to

touch and moisten the skin.

18. It is certain that all liquids, even those of an oily nature,

if in large quantities, draw something out of the body ; but, on

the other hand, in small quantities they are absorbed by the

body. The anointing therefore, as I said, should be light, or

the shirt itself should be smeared with oil.

19. It may perhaps be objected that this anointing with

1
Hippocr. de Salubri Dizeta.
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oil here recommended (though it has never been used by our-

selves, and has been left off by the Italians) was formerly
familiar to the Greeks and Romans, and part of their diet;

and yet they were not more long-lived than the men of this

age. But to this it may be justly answered, that oil was only
used after bathing, except perhaps by the athletes; and hot

baths are as contrary to this operation as anointings are favour-

able to it; for the former opens while the latter closes the

pores. Baths therefore, without subsequent anointing, are

very bad ; but anointing without bathing very good. Besides,

this anointing was practised rather as a luxury, or (to view it

in its best light) for the sake of health ; and with no relation

to longevity. Therefore they at the same time used precious

ointments, which, though agreeable and pleasant in themselves,

are hurtful to this intention by reason of their heat ; so that

Virgil was right in speaking of the use of casia as corrupting
the use of clear oil.

1

20. Anointing with oil in winter contributes to health by

excluding the cold; in summer, it helps to detain the spirits

and prevent the dissolution of them, and to repel the force of

the air, which is then most predatory.

21. Anointing with oil being one of the most powerful ope-
rations to advance longevity, I have thought it right to add

some cautions, lest it endanger the health. These are four

in number, answering to the four inconveniences which may
follow thereon.

22. The first inconvenience is, that by keeping in perspi-

rations it may engender diseases, from excrementitious humours.

The remedy to be employed for this is by purges and clysters,

so that a proper discharge may be obtained. For it is certain

that discharge by perspiration is mostly good for the health,

but bad for longevity. But moderate purgatives act upon the

humours, and not as perspiration does, upon the spirits.

23. The second inconvenience is, that it may make the body
hot and inflamed. For the spirit being shut in and prevented

from perspiring is more fervent. The remedy for this is a diet

mostly of a cooling nature, and medicines with cooling pro-

perties to be taken at certain times. But of these I will pre-

sently inquire in the operation upon the blood.

1 Nee casia liquid! corrumpitur usus olivi. Georg. ii. 466.
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24. The third inconvenience is, that it may oppress the

head. For all closing of the pores externally strikes back the

vapours, and sends them to the head. This may be completely
remedied by purgatives, especially clysters, by firmly closing

the mouth of the stomach with astringents, by combing and

rubbing the head, and also washing it with convenient lies to

cause an exhalation, and by not neglecting good and suitable

exercise to create a slight perspiration from the skin.

25. The fourth inconvenience is a more subtle evil ; namely,
that the spirit detained by the closing of the pores may pos-

sibly multiply itself too much; because, when it does not

escape, and new spirit is being continually generated, the spirit

increases too much, and may thus become more predatory
on the body. But this is not exactly the case ; for all spirit

(which like flame is fanned by motion) by being shut up
becomes languid, and therefore less active and less able to

propagate itself; hotter, no doubt, as flame is, but slow in

motion. But this inconvenience also may be remedied by an

occasional mixture of cooling medicines, as roses and myrtle,

with the oil. For all hot things are to be absolutely avoided,

as was observed with regard to cinnamon.

26. It is likewise beneficial to wear next the skin garments
which have in them something unctuous or oily, and not

watery, for they draw less out of the body. And in this,

respect woollen garments are better than linen ; at least it is

certain in the spirits of odours, that scented powders lose their

smell much sooner in linen than in wool. Linen therefore,

though pleasant to the touch and in respect of cleanness, is to

be suspected for this operation.

27. The wild Irish, when they are taken ill, do nothing
more than take the sheets off the beds, and wrap themselves in

the blankets.

28. Some assert that they derived much benefit to their

health by wearing under their shirts, and next the skin,

drawers and waistcoats of scarlet flannel.

29. It should be observed also that air accustomed to the

body preys upon it less than new and frequently changed air ;

and therefore poor people, who always live at home by their

own firesides, and do not change their abodes, are generally

long-lived. But for the other operations I esteem a change
of air to be beneficial, especially where the spirits are not
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altogether sluggish; but a mean should be used that may
meet both cases, And this may be done by changing our

place of abode at stated times, at the four seasons of the

year, to suitable localities ; that so the body may neither tra-

vel too much, nor rest too long at home. And so much for

operations by exclusion of the air, and avoiding its predatory
action.

III.

THE OPERATION UPON THE BLOOD, AND THE HEAT, WHICH
CREATES BLOOD.

The History.

1. The two subsequent operations are as it were the con-

verse of the two preceding, and are related to them as passives

to actives. For the two preceding tend to make the spirit and

the air less depredatory in their actions ; the two latter to

make the blood and the juice of the body less liable to be

preyed on. But as the blood is that which irrigates the juices

and members, and prepares them, I will place the operation

upon the blood first, and give three precepts concerning it ;

being few in number, but of great efficacy.

2. First, there is no doubt but that if the blood be brought
to a cooler temper it will be the less easily dissipated. But
since cold things taken through the mouth agree ill with

many of the other intentions, it will be better to find some

other things that are free from these inconveniences ; and these

are two in number.

3. The one is the use of clysters, especially in youth, not

at all purgative or abstergent, but only cooling and slightly

aperient. Of these the best are made from the juices of

lettuce, purslane, hepatica, the greater houseleek, and the

mucilage of the seed of fleawort, with some mild opening

decoction, and the mixture of a little camphor. But in old

age let houseleek and purslane be omitted, and the juice of

borage, endive, and the like be substituted in their place.

And let the clysters be retained as long as possible, that is, for

an hour or more.

4. The other is, the use, especially in summer, of fresh water

baths, only just lukewarm, with no emollients at all, a?
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mallows, dog's mercury, milk and the like ; but rather with a

moderate quantity of new whey and roses.

5. But the chief point and novelty of the thing that I advise

is this : before bathing anoint the body with oil mixed with some

thickening substance, that the cooling property may be received,

the water repelled, and yet the pores of the body may not be

shut too closely. For when the external cold shuts up the

body strongly, it is so far from promoting coldness, that it

even prevents it, and excites heat.

6. Bladders filled with decoctions and cooling juices, and

applied to the abdomen, produce a similar effect. For this

also is a kind of bathing, where the body of the liquor is

mostly excluded, and only the cooling property received.

7. There remains the third precept, which relates not to the

quality, but to the substance of the blood
; to make it more

firm, less easily dissipated, and less subject to the heat of the

spirit.

8. There is no confidence at the present day in the use of

gold-leaf or filings, or powder of pearls, gems and coral, or the

like, except so far as they may satisfy the present operation.

Certainly as the Arabs, Greeks, and moderns have attributed

such powers to these medicines, it would seem that there must

be something in what so many men have proved and observed.

Laying aside therefore all fantastic notions concerning them, I

fully believe, that if something could be infused in very small

portions into the whole substance of blood, over which the

action of the spirit and heat should have little or no power, it

would stop not only all putrefaction, but arefaction likewise,

and be very effectual in prolonging life. In this however

several cautions are required. First, that the particles be re-

duced to an extreme fineness ; secondly, that such hard and

solid things be free from all malignant qualities, lest when

they are dispersed and concealed in the veins, they work some

mischief; thirdly, that they be never taken with food, nor so as

to remain long, lest they create dangerous obstructions about

the mesentery ; fourthly, that they be used seldom, lest they

congregate and collect in the veins.

9. Let them therefore be taken on an empty stomach, in

white wine mixed with a little oil of almonds, and use bodily

exercise immediately after the draught.
10. For the simples which may satisfy this operation, three

VOL. v. u
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will be enough ; namely, gold, pearls, and coral. For all me-

tals except gold have some pernicious quality in their volatile

part, neither can they be beaten out so finely as gold-leaf.

And transparent and glass-like gems I dislike, as I said before,

for fear of corrosion.

11. But in my opinion, the safer and more effectual means

would be the use of woods in infusions and decoctions; for

these have power enough in them to give firmness to the blood,

yet have not the same danger of causing obstructions. But

they are most to be commended because they may be taken at

meals; whence they will obtain an easier entrance into the

veins, and will not pass off with the refuse.

12. The woods suited for this purpose are sandal, oak, and

vine; for I reject the hotter woods, and such as are at all

resinous. Yet to these I may add the dry and woody stalks of

rosemary, which is a shrub as durable as many trees ; and like-

wise the dry and woody stalks of ivy, but not in such a

quantity as to create an unpleasant taste.

13. Let these woods be taken, either boiled in broths, or

infused in new wine, or beer, before it has settled. If in

broths (as is the case in guaiacum and the like), let them

always be infused for a long time before they are boiled, that

the firmer part of the wood as well as the looser may be drawn

out. Ash-wood, though used for cups, I regard with suspicion.

And so much for the operation upon the blood.

IV.

THE OPERATION UPON THE JUICES OF THE BODY.

The History.

1. There are two kinds of bodies, as has been observed in

the inquiry concerning inanimate bodies, which are consumed

with difficulty; namely, the hard and the fat; as appears in

metals and stones, in oil and wax.

2. The operation therefore must tend to make the juice of

the body somewhat hard; and likewise somewhat fatty and

moist.

3. Hardness is caused in three ways ; namely, by aliment of

a firm nature, by cold condensing the skin and flesh, and by
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exercise fermenting and binding the juices, that they be not

soft and frothy.

4. Aliment should be of a nature that is least easily dissi-

pated ; as beef, pork, venison, goat, kid, swan, goose, and

wood-pigeon, (especially if the flesh be slightly salted), salt and

dried fish, cheese rather old, and the like.

5. Bread made of oatmeal, or with a mixture of peas in it,

or rye or barley bread, is more solid than wheaten bread.

And in wheaten bread that which has more of the bran in it is

more solid than that made of fine flour.

6. The inhabitants of the Orkneys, who live on salt fish, and

fish-eaters in general, are long-lived.

7. Monks and hermits who lived sparingly and on dry
food were generally long-lived.

8. Pure water likewise, drunk often, makes the juices of the

body less frothy. But by reason of the dullness of the spirit

(which in water is certainly not very penetrating), the mixture

of a little nitre with the water would I think be useful. And
so much for the firmness of aliment.

9. With regard to the condensation of the skin and flesh by
cold, persons living in the open air are generally more long-
lived than those living in the house ; and the inhabitants of

cold countries than those of warm.

10. Too much clothing either in bed or on the back relaxes

the body.
11. Washing in cold water is good for longevity; the use of

warm baths bad; of bathing in astringent mineral waters I

have spoken before.

12. With regard to exercise, an inactive life manifestly

renders the flesh soft, and easily dissipated ; whereas strong

exercise, without too great perspiration or fatigue, renders it

hard and compact. Exercise also in cold water, as swimming,
is very good, and as a general rule, exercise in the open air is

better than under cover.

13. Of frictions (which are a kind of exercise), seeing they
rather call forth the aliment than harden, I will speak after-

wards in their proper place.

14. Now therefore having spoken of the hardness of the

juices, I come to their oiliness or moistness, which is a more

perfect and powerful intention than induration, seeing it has

no inconvenience, nor injurious effect. For all things which

u 2
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relate to the hardness of the juices are of such a nature that

while they prevent the waste of aliment they also hinder the

repair thereof; whence the same things are at the same time

favourable and hurtful to longevity. But things which per-

tain to make the juices roscid are advantageous in both ways;
for they render the aliment at once less easy to be dissipated,

and more easy to be repaired.

15. But when it is said that the juice of the body should be

made fat and roscid, it must not be understood to mean an

obesity or visible fat ; but a dewiness diffused, or (if you will)

radical, in the very substance of the body.
16. Again, let no one imagine that oil, or the fat of meats

or marrow, engender things like themselves, and satisfy this

intention ; for things once made perfect do not return to the

same state. But the nourishment should be such, as after

digestion and maturation to generate an oiliness in the juices.

17. Again, let no one imagine that a mass of oil or fat by
itself is difficult to dissipate, but that in a mixture with other

things it does not retain the same nature. For as oil by itself

is much longer in wasting than water, so likewise it adheres

much longer, and dries much slower on paper or linen ; as I

observed before.

1 8. For making the juices roscid, roast or baked meats are

better than boiled. All preparations of meat with water are

bad ; besides, oil is extracted more abundantly from dry bodies

than from moist.

19. In general, a large use of sweet things is good for this

operation on the body; as sugar, honey, sweet almonds, pine-

apples, pistachio nuts, dates, raisins, currants, figs, and the

like. And on the contrary, all acid and very salt or acrid

things are opposed to it.

20. Nor let me be thought to favour the Manichaeans and

then: diet, if I recommend a frequent use of seeds, nuts, and

roots, in meats or their preparations ; since all bread, which is

the firmament of all food, is made either of seeds or roots.

.21. But above all tilings, this operation depends most on the

nature of the drink, which is the vehicle of food. Let therefore

the drinks in use be subtle, yet free from all acrimony and acidity;

as are those wines which, as the old woman says in Plautus ',

" are toothless with age," and beer of the same kind.

1 Plaut. Pcenulus, 569.
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22. Mead, I imagine, would not be bad, if strong and old ;

but since all honey has some acidity in it (as may be seen by
the corrosive water that the chemists extract from it, which

can even dissolve metals), it would be better to make a similar

drink with sugar, not lightly infused, but incorporated as firmly

as honey in mead, and keep it for a year or six months ; so

that the water may lose its crudity, and the sugar may ac-

quire subtlety.

23. Age in wine or liquor engenders subtlety in the parts

of the liquor, and acrimony in the spirits ; whereof the first is

beneficial, the second hurtful. To avoid therefore this com-

plication, put into the cask, before the wine has settled at all,

a piece of well-boiled pork or venison, that the spirits of the

wine may have something to prey upon and devour, and thereby
lose their pungency.

24. In the same way, if beer were to be brewed not only
of the grains of wheat, barley, oats, or peas, but should like-

wise have about a third part of roots or fat pulps, as potato-

roots, the pith of artichokes, burdock, or any other sweet and

esculent roots, I conceive it would be a drink much more

conducive to longevity than beer made entirely of grain.

25. All things which have very fine parts, and yet have no

acrimony or pungency, are very good in seasonings. And
such a property is found to exist in some few flowers, as ivy

flowers, which infused in vinegar are even pleasant to the taste;

marigold flowers, which are used in broths; and betony flowers.

And so much for the operation upon the juices of the body.

V.

THE OPERATION UPON THE BOWELS, TO SEND FORTH THE
ALIMENT.

The History.

1. Of the things which comfort the principal viscera

(which are the seats of digestion), the stomach, liver, heart,

and brain, for the proper performance of their functions

(whereby aliment is distributed into the parts, the spirits are

diffused, and reparation of the whole body is accomplished),

inquire from physicians, and their descriptions and advices.

2. Of the spleen, gall, kidneys, mesentery, entrails, and

u 3
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lungs I make no mention, as they are only members minister-

ing to the principal. And though in treating of health they
sometimes come under especial consideration, because they each

are subject to their own diseases, which if they be not cured

attack likewise the principal viscera; yet for prolongation of

life, repair of the body by aliment, and retarding the atrophy of

old age, if digestion and the principal viscera are in a good
state, the rest will commonly work satisfactorily.

3. From the medical books which handle the comforting
and preserving the four principal members, each person should

select for himself the diet and system suited to his own bodily

state. For preservation of health generally requires temporary
medicines ; but length of life is to be looked for from a proper

diet, and a regular order of nutrient medicines. I will here

however set down a few of them, selecting the best.

4. The stomach (which is the master of the house, as they

say, upon whose strength all the other digestions depend)
should be so fortified and strengthened as to be moderately
warm ; firm, not loose ; clean, and not charged with oppressive
humours ; and yet (seeing it is supported by itself rather than

by the veins) never absolutely empty or fasting; lastly, it

should be kept in good appetite, for appetite sharpens di-

gestion.

5. I wonder how it is that the practice of taking warm

drinks, which was common among the ancients, has fallen into

disuse. I knew a very eminent physician who at dinner and

supper would swallow exceedingly hot soup with great avidity,

and soon afterwards wish it were returned ;

"
for," said he,

" I

did not want the soup, but only the warmth."

6. I conceive it very beneficial that the first draught at sup-

per of wine, beer, or whatever drink a man uses, be taken hot.

7. Wine, in which gold has been quenched, I think good
once in a meal. Not that I believe that the gold has any

special virtue, but because I know that the quenching of all

metals in any liquor gives it a powerful astringency. And I

select gold for this purpose because, besides the astringency
which I want, it leaves no other metallic impression behind.

8. In the middle of a meal I conceive sops of bread dipped
in wine to be better than wine by itself ; especially if the wine

in which the sop is dipped contain an infusion of rosemary and

citron rind, with a little sugar to make in pass slower.
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9. Quinces are certainly good for strengthening the stomach ;

but in my opinion they would be better used in conserves,

which are made of strained juice and sugar, than in their solid

state, because they load the stomach too much. These con-

serves after dinner are best taken alone, but before dinner

with vinegar.

10. The best simples for the stomach are, rosemary, ele-

campane, mastich, wormwood, sage, and mint.

11. I approve of taking pills of aloes, mastich, and saffron,

before dinner, especially in winter. But the aloe should not

only be often washed with rose-water, but also steeped for

some hours in vinegar in which gum-dragon has been dis-

solved, and afterwards in fresh oil of sweet almonds, before

it is made into pills.

12. Wine or beer, with an infusion of wormwood, a little

elecampane, and yellow sandal wood, is good at times, and

especially in winter.

13. In summer, a draught of white wine diluted with straw-

berry water, in which a very fine powder of pearls and of the

shells of crawfish, and (what may seem odd) a little chalk,

have been infused, refreshes and strengthens the stomach ex-

ceedingly.

14. In general, all morning draughts, (such as are commonly

used,) ofcooling things, as juices, decoctions, whey, barley-water,
and the like, are to be avoided ; and nothing which is purely
cold should be taken on an empty stomach. Such things, if

necessary, are better taken five hours after dinner, or one hour

after a light breakfast.

15. Frequent fasting is bad for longevity. All thirst should

likewise be avoided ; and the stomach should be kept clean,

but always moist.

16. Fresh and good olive oil, in which some mithridate has

been dissolved, rubbed on the spine opposite the mouth of the

stomach, comforts the stomach wonderfully.

17. A small bag of scarlet wool, steeped in rough wine, in

which myrtle, citron rind, and a little saffron have been infused,

may be always worn on the stomach. So much therefore for

the things which comfort the stomach ; whereto many of the

things useful in other operations are likewise beneficial.

18. The liver only requires to be kept free from heat, or dry-

ness, and from obstruction ; for that dissolution of it, which

4
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generates watery humours, is a regular disease. But the other

two are induced by age.

19. The things described in the operation upon the blood

are likewise of the greatest use here ; but I will select and add

a few more.

20. Let wine of sweet pomegranates, or if that cannot be

had, a fresh extraction of their juice, be taken in the morning,
with some sugar, a little fresh citron peel being put into the

glass into which the juice has been squeezed, and three or four

whole cloves ; and let this be continued from February to the

end of April.

21. Let watercresses be used in preference to all other herbs ;

but young, not old ; and let them be taken either fresh, or in

soups, or in drinks ; and next to them scurvy grass.

22. Aloes, however washed and corrected, are bad for the

liver, and therefore should never be taken ordinarily. Rhubarb

on the other hand is good for the liver, if three cautions are

observed ; first, to take it before food, lest it be too drying, or

leave some trace of astringency behind it ; secondly, to steep it

for an hour or two in fresh oil of almonds, with rose-water,

before it is infused elsewhere, or given in its substance ; thirdly,

to take it alternately, at one time simple, at another with

tartar or a little bay-salt, lest it only carry off the lighter parts,

and make the mass of humours still more stubborn.

23. I approve of wine, or a decoction of steel, being taken

thrice or four times a year, to clear away the more powerful
obstructions ; provided however that it be always preceded by
two or three spoonsful of fresh oil of sweet almonds, and be fol-

lowed by motion of the body, especially of the arms and stomach.

24. Liquids sweetened, and that with some fatness, are of

special service to prevent the arefaction, saltness, parching, in

short the old age of the liver ; especially if they be well incor-

porated with age. Let such be made of fruits and sweet roots ;

as wine and drinks of raisins, jujubes, dried figs, dates, parsnips,

bulbous roots, potatoes, and the like, with sometimes a mixture

of liquorice. A drink also made from Indian corn (which they
call maize) with a mixture of sweet things is very beneficial.

It is to be observed however that this intention of preserving
the liver in a certain soft and fat state is much more powerful
than the other, which only relates to the opening of it, and

tends rather to health than length of life; except that the
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obstruction that parches the liver is as prejudicial as the other

kintls of arefaction.

25. Roots of chicory, spinage, and beet, stripped of their pith
and boiled in water till they are tender, with a third part of

white wine, and used as common salads with oil and vinegar,
are to be recommended; as also are the buds or stalks of

asparagus, the pulps of artichokes, burdock-roots properly
boiled and prepared; and in spring time broths made of the

young leaves of the vine and green blades of wheat. So much
therefore for strengthening the liver.

26. The heart receives the most benefit or injury from the

air we breathe, from vapours,and from the passions. And many
of the observations made before concerning the spirits may be

transferred hither. The undigested mass of cordials which

have been collected by physicians is of little use to my inten-

tion ; but antidotes to poisons may be applied with sound judg-
ment to strengthen and fortify the heart, especially if they are

of a kind which does not so much destroy the peculiar nature of

the poison as enable the heart and spirits to resist poison in gene-
ral. With respect to cordials consult the table drawn up before.

27. The goodness of the air in places is better distinguished

by experience than by signs. I consider it to be best in plains

that are thoroughly exposed to the wind ; if the soil is dry, and

yet not altogether parched or sandy, and grows wild thyme, a

kind of marjoram, and some scattered plants of calamint ; and is

not entirely treeless, but interspersed with some groups here

and there for shade ; and where the sweet-briar has a musk and

aromatic smell. Rivers I consider injurious, unless very small,

clear and gravelly.

28. The morning air is certainly more invigorating, though
the evening is preferred for enjoyment and delicacy.

29. Air stirred by a gentle wind is I consider healthier than

a calm. The best is a wind from the west in the morning,
and from the north in the afternoon.

30. Odours are very good to comfort the heart ; not however

that a good smell is the privilege of a good air. For as some airs

are very pestilential, which do not smell so ill as others that

are less pernicious, so on the other hand there are airs most

healthy and favourable to the spirits which have either no

smell or one not so pleasant and fragrant to the sense. In

general, where the air is good, scents should only be used
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occasionally ; for a continual odour, though of the best kind,

somewhat oppresses the spirits.

31. Of all odours I recommend (as I have intimated be-

fore) those of plants growing and not gathered, and taken

in the open air; such as those of violets, pinks, and gilly-

flowers, bean-blossoms, lime-flowers, the dust or flowers of

vines, clary, the yellow wallflower, musk roses (for other roses

when growing give out little smell), strawberry plants, especially

when dying, sweet-briar, especially in early spring, wild mint,

and lavender flowers ; and in hot countries, oranges, citrons,

myrtle, and laurel. We ought therefore to walk or sit among
the breaths of these plants.

32. To comfort the heart cooling odours are better than hot.

The best fumigation therefore in the morning or the noon-day
heats is by throwing an equal proportion of vinegar, rose-water,

and strong wine on a hot iron plate.

33. Nor let me be thought to be sacrificing to Mother

Earth, if I recommend in digging or ploughing to pour a quan-

tity of generous wine upon the soil.

34. Pure orange-flower water, with a slight infusion of

rose-water and fragrant wine, inhaled through the nostrils or

inserted by a syringe, like an errhine, is good, if not done

too often.

35. Mastication (though we have no betel) and holding in

the mouth such things as cheer the spirits is very useful,

though it be done continually. Make therefore grains or little

cakes of ambergris, musk, lign-aloes, lignum rhodium, orrice

root, and roses ; and let them be made up with rose-water

which has passed through a little Indian balsam.

36. The vapours arising from things taken internally to

fortify and cherish the heart ought to have three properties.

They ought to be friendly, clear, and cooling. Warmth in

vapours is bad; and wine itself which is supposed to have

only a heating vapour is not entirely devoid of an opiate pro-

perty. Those vapours I call clear which have more vapour
than exhalation, and are not at all smoky, sooty, or oily, but

moist and uniform.

37. Among that useless collection of cordials there are a fewO
which should be used for diet ; above all ambergris, saffron, and

the grain of hermes, of the hotter kinds ; and of the colder kinds,

the roots of bugloss and borage, citrons, sweet lemons, and apples,
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Gold also and pearls, used in the way I have mentioned, may do

some good, not only in the veins, but also in their passage, and

in the region of the heart ; namely, by cooling, without having

any noxious property.
38. I am not entirely without faith in the virtue of the bezoar

stone, for there have been many trials of it ; yet it should by
all means be taken in such a way as to communicate its virtue

most easily to the spirits. It should not therefore be used in

soups, syrups, rose-water, nor the like, but only in wine, cin-

namon-water, or distilled liquor of that kind, and that not hot

or strong, but weak.

39. Concerning the affections we have already inquired.
I will only add this one remark, that every great, constant,

and as they say, heroic desire, strengthens and enlarges the

powers of the heart. And so much concerning the heart.

40. With regard to the brain, where the court and university
of the animal spirits is held, the former inquiries concerning

opium, nitre, and their subordinates, and the means for inducing

quiet sleep, have some relation thereto. It is certain also that

the brain is as it were under the protection of the stomach,
and therefore the things which comfort and fortify the stomach

by consent assist the brain, and may be transferred to this

place. I will add a few remedies, three external, and one

internal.

41. I recommend bathing the feet at least once a week in a

bath made of lye, bay salt, sage, camomile, fennel, sweet mar-

joram, spikenard, and the leaves of green angelica.
42. I recommend a fumigation every morning of dried rose-

mary, dry bay twigs, and lign-aloes ; for sweet gums oppre
the head.

43. There must be great care not to apply hot things to the

head externally ; such as all kinds of spices, not even excepting
the nutmeg. For these hot things we would bring down to

the soles of the feet, and there alone apply them. A light

anointing of the head however with oil, roses, and myrtle, with

a little salt and saffron, I approve.
44. Remembering what I have said before concerning opiates,

nitre, and the like, which so powerfully condense the spirits,

I do not think it would be amiss if once a fortnight three or

four grains of castor be taken in a morning broth, with a little

angelica seed and calamus aroniaticus. For these both strengthen
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the brain, and excite in that density of the substance of the

spirits (which is so necessary for longevity) vivacity and vigour
of motion.

45. AYith respect to the comforters of the principal viscera,

I have proposed those things which are both proper and choice,

and which may be safely and conveniently transferred to a

diet and system of life. For variety of medicines is the child

of ignorance ; and if it be true according to the proverb, that
"
many dishes have made many diseases," it is not less true that

many medicines have made few cures. And so much for the

operation to send forth the aliment from the principal viscera.

VI.

THE OPERATION UPON THE EXTERIOR PARTS, FOR THE
ATTRACTION OF ALIMENT.

The History.

1. Although a good digestion performed by the internal

parts is the principal thing for perfect alimentation, yet the

actions of the exterior parts should also concur. And as the

internal faculty sends forth and extrudes the nourishment, so

outward faculties should attract and seize it. The weaker also

the digestive faculty is, the more need is there of the aid and

concurrence of this faculty of attraction.

2. A strong attraction of the outward parts is principally ex-

cited by motion of the body, whereby the parts, being warmed

and comforted, invite and attract the nourishment more briskly.

3. The greatest care must be taken however that the same

heat and motion, which call forth the new juice to the mem-

bers, do not at the same time exhaust the member too much of

that juice with which it was before moistened.

4. Frictions, especially in the morning, are most useful to

this intention; but let this friction be always followed by a

light anointing of oil, lest the rubbing of the outward parts

should make them, by perspiration, effete and exhausted.

5. Exercise, by which the parts rub and chafe themselves, is

the next best thing to friction, provided it be moderate and (as

has been said before) neither rapid, nor to the utmost strength,

nor to lassitude. But in this, as well as in friction, there is
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the same reason and caution, that the body do not perspire too

much. Wherefore exercise is better in the open air than

imder cover ; and better in winter than in summer. Again,
unction is not only to be employed when exercise is over, as

in friction, but in the more violent exercises it is likewise to

be used both at the beginning and at the end, as athletes do.

6. In order that exercise may dissolve as little as possible

either the spirits or the juices, it should not be taken on an

absolutely empty stomach. Wherefore, as exercise may neither

be taken on a full stomach, as being very injurious to health,

nor on an empty one, as being no less injurious to longevity,

the morning repast should consist not of medicines, or draughts,

or raisins, or figs, or the like, but simply of meat and drink,

though in a very light and moderate quantity.

7. Exercises to distribute the juices over the body should

affect all the members equally; not (as Socrates says) that

the legs should move and the arms rest 1

, nor the contrary ; but

that all the parts should share in the motion. It is of great
use also for longevity that the body should never remain long
in the same posture, but should change it every half hour at

least, except during sleep.

8. Things used for mortification may be transferred to vivi-

fication ; for hair-shirts and flagellations, and all irritation of

the outward parts, strengthen their attractive power.
9. Cardan recommends the application of nettles even in

cases of melancholy ; but I have no experience of the efficacy

thereof, and I have some suspicions that the poisonous qualities

of the nettles would by frequent applications create itches and

other diseases of the skin. And so much for the attraction of

aliment to the exterior parts.

VII.

THE OPERATION UPON THE ALIMENT, FOR THE INSINUA-

TION THEREOF.

The History.

1. The saying which forbids many dishes is for a censor

rather than a physician. Or however it may be good for

1 Xen. Symp. ii. 17.
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the preservation of health, yet it is prejudicial to longevity,

because the various and somewhat heterogeneous mixture

of aliments finds a better and quicker passage into the veins

and juices than a simple and homogeneous diet does. Be-

sides, it has great power to excite the appetite, which is the

spur of the digestion. I approve therefore of a variety and

frequent change of food suited to the seasons of the year, or

other circumstances.

2. The doctrine likewise that meats should be simple, without

sauces, is a simplicity of judgment; since good and well-chosen

sauces are the most healthy preparations of food, and contri-

bute both to health and longevity.

3. With meats hard of digestion, strong liquors and sauces

that penetrate and pierce should be used ; with light food, on

the other hand, thin liquors and fat sauces.

4. Besides my former advice to take the first draught at

supper warm, I recommend every one likewise, as a preparation

for the stomach, to take half an hour before meals a good

draught of whatever drink he is accustomed to, hot, and a little

spiced to gratify the taste.

5. The preparation of meats, bread, and drinks, if it be well

ordered and agreeable to this intention, is of very great import-
ance. And although it be a thing mechanical and savouring
of the kitchen and the cellar, yet it is worth more than the

fables of gold, precious stones, and the like.

6. The moistening of the juices of the body by a moist

preparation of aliment is a childish affair; it may be of use

in the heat of illnesses, but is directly opposed to roscid ali-

mentation. Boiled food therefore, for this intention, is far

inferior to roast or baked, or the like.

7. Meat should be roasted before a quick fire, and done

quickly ; not before a slow fire and done slowly.

8. All solid meats should be used not entirely fresh, but

somewhat salted. And simple salt should be taken sparingly,

or not at all, at meals ; for salt distributes itself much better

when incorporated in the meat than when taken by itself.

9. Various and good modes of steeping and infusing flesh in

proper liquors before roasting should be brought into use ; as

similar methods are sometimes employed before baking, and in

the pickling of some fish.

10. The beating and striking ox meat before it is dressed
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produces a great effect. It is acknowledged that pheasants

and partridges killed in hawking, and bucks and stags that

have been hunted (unless the course has been too long) are

of better flavour. Some fish likewise are better for being

scourged and beaten. Hard and rough pears and some other

kinds of fruit become sweeter by squeezing and pressing them.

It would be good also to introduce a custom of beating and

bruising the harder kinds of flesh before they are put to the

fire. And this will be one of the best preparations.

11. Bread a little leavened and very little salted is the best.

It should be baked in an oven well heated and not too slow.

12. The preparation of drinks suited to longevity may be

comprised in one precept. Of water-drinkers there is no need

to speak ; for, as has been said elsewhere, such a diet may con-

tinue life for a certain time, but can never prolong it to any

great extent. But in other spirituous liquors (as wine, beer,

mead, and the like) the one thing to be aimed at and observed

as the sum of all is to make the parts of the liquor as fine and

the spirit as mild as possible. And it will be difficult to effect

this by age alone ; for that makes indeed the parts somewhat

more fine, but renders the spirits much stronger and sharper;

and therefore I have already advised the infusion of some

fat substance in casks, to restrain the acrimony of the spirits.

There is also another way, without infusion or mixture ; which

is, to keep the liquor in perpetual agitation, either by water or

land carriage, or by hanging the vessels on ropes and shaking
them daily, or other similar processes. For it is certain that

such local motion refines the parts, and in the mean time so fer-

ments the spirits in them that they have no leisure to turn to

acidity, which is a kind of putrefaction.

13. In extreme old age, food ought to be so prepared as to

be almost half way to chyle. Distillations of meat are mere

folly ; for the best or nutritive part does not rise in vapours.

14. The incorporation of meat and drink before they meet

in the stomach is a step towards chyle. Take chickens there-

fore, partridges, pheasants, and the like ; boil them in water with

a little salt ; let them be then cleaned and dried, and afterwards

infused in new wine or beer that is still working, with a little

sugar.

15. Extracts of meats and minces well seasoned are good
for old men ; the more so, because they have mostly lost the
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use of their teeth for chewing, which is a principal prepara-
tion.

16. Towards the supply of that defect, namely, of teeth for

grinding food, there are three things which may help. The
first is, to grow new ones, which is extremely difficult, and

cannot be done without a radical and powerful restoration of

the body. The second is, so to harden the gums by the use of

proper astringents that they may in some way perform the office

of the teeth; and this does not appear impracticable. The
third is, to prepare the food in such a way that it does not

require mastication ; and this is easy, and quickly attained.

17. With regard to the quantity of meat and drink, it oc-

curs to me that a little excess is sometimes good for the irrigation

of the body ; whence immoderate feasting and deep potations

are not to be entirely forbidden. And so much for the opera-
tion on aliments and the preparation thereof.

THE OPERATION UPON THE LAST ACT OP ASSIMILATION.

Transition.

The advice concerning the last act of assimilation, whereat

the three preceding operations principally aim, shall be short

and simple; for the matter rather requires explanation than

any variety of rules.

Comment.

1. It is certain that all bodies are endued with some desire

of assimilating the things which lie next to them. This is per-

formed freely and vigorously by thin and pneumatic bodies,

such as flame, spirit, and air ; but very languidly by thick and

tangible bodies; because in them the desire of assimilation

is controlled by a stronger desire for rest, and an aversion to

motion.

2. It is certain likewise that this desire for assimilation,

which in a gross body is bound up, as was said, and rendered

ineffectual, is somewhat liberated and excited by heat or spirit

in its neighbour, and in the end actuated by it. And this is
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the only reason why inanimate bodies do not assimilate, and

animate bodies do.

3. Again, it is certain that the harder the consistency of a

body, the greater is the heat required as a spur to assimilation.

And this turns out ill for old men, because in them the parts

are more stubborn and the heat is weaker ; and therefore either

the hardness of the parts must be softened, or the heat must be

increased. With regard to the softening of the parts, as I have

already laid down many precepts which relate to the preven-
tion or prohibition of this kind of hardness, I will speak of it

hereafter. But, on increasing the simple heat, I will now give
one precept; first however assuming this axiom.

4. The act of assimilation (which, as has been said, is excited

by the surrounding heat) is an extremely accurate and subtle

motion which affects even the smallest particles. But all

motions of this kind are only in vigour when all the local motion

which may disturb it is at rest. For the motion of separation

into homogeneous parts, which in milk causes the cream to rise

to the top and the whey to sink to the bottom, will never take

place if the milk be at all stirred. Neither will any putrefaction

take place in water or mixed bodies if they be in continuous

local motion. From this assumption then I will draw, with

reference to the present inquiry, this conclusion.

5. The act of assimilation is performed principally during

sleep and rest, especially towards the morning, when the dis-

tribution is finished. The only advice therefore which occurs

to me, is that men keep themselves warm during sleep, and

towards morning use some ointment or anointed shirt to

excite a moderate heat ; and after that fall asleep again. And
so much for the inquiry concerning the last act of assimilation.

IX.

THE OPERATION UPON THE 1NTENERATION OF THE PARTS

WHICH HAVE BECOME DRY, OR THE SOFTENING OF THE
BODY.

Transition.

Having already inquired of the internal inteneration of the

body, which is performed by many tortuous and circuitous

methods both of alimentation and detention of the spirit, and

VOL. v. x



306 TRANSLATION OF THE

therefore by Blow degrees ; I now come to the inteneratlon which

takes places from without and at once, or the softening of the

body.

The History.

1. In the fable of the restoration of Pelias to youth, Medea,

when she pretended to set to work, proposed to accomplish it

by cutting the body of the old man to pieces and boiling it up
in a cauldron with certain drugs. Some boiling may perhaps
be required there, but the cutting to pieces is unnecessary.

2. But yet the cutting to pieces (not indeed with a knife, but

with the judgment) may in some sort be useful. For since the

consistency of the bowels and the parts is very different, their

inteneration cannot be performed by the same means; but

there must be a distinct cure for each part, besides the things

which pertain to the inteneration of the whole mass of the

body. Of this last however I will discourse first.

3. This operation (if it be possible) may probably be satis-

fied by baths, anointings, and the like ; with respect to which

the following observations are to be noted.

4. "We must not be too sanguine of accomplishing this

object, because we see things done in the infusing and steeping
of inanimate bodies whereby they become tender; whereof

I have brought forward some instances before. For this kind

of operation is easier upon inanimate bodies, because they
attract and suck in the liquors ; but upon animate bodies it is

more difficult, because in them the motion proceeds more to-

wards the circumference.

5. The emollient baths therefore that are in use do more

harm than good ; for they rather draw out than press in, and

rather loosen than consolidate the framework of the body.
6. The baths and anointings suitable to the present opera-

tion of softening the body well and perfectly ought to have

three properties.

7. The first and the principal one is, that they should con-

sist of things which in their whole substance are like the flesh

and body of man, and which at the same time feed and nourish

from without.

8. The second is, that they be mixed with things of subtlety

enough to make an entrance, and to insinuate and convey their

nutritive power into the body.



" HISTORIA VIT^ ET MORTIS." 307

9. The third is, that they receive some mixture (though far

inferior to the former) with things that are astringent, not harsh

or tart, but unctuous and comforting ; that thus, while the two

former are at work, the exhalation from the body, which de-

stroys the virtue of the emollients, may be as far as possible

stopped; and the motion to the inward parts on the other

hand may, by the astriction of the skin and closing of the

pores, be promoted and assisted.

10. Warm blood, either of man or animals, is most akin to

the substance of the human body. But the conceit of Ficinus l

to renew the strength of old men by sucking the blood out of

the arm of a healthy young man is very foolish. For that

which nourishes from within ought not to be equal or perfectly

homogeneous to the body nourished, but in some degree in-

ferior and subordinate, that it may be converted ; but in ex-

ternal applications the more similar the substance the better

the consent.

11. It is an old tradition that a bath made of infant's blood

cures the leprosy, and restores the putrid flesh ; and some kings
have incurred popular dislike on this very ground.

2

12. It is told of Heraclitus that, being afflicted with the

dropsy, he covered himself up in the warm belly of a newly
slain ox.

13. The warm blood of kittens is used for erysipelas, and to

restore the flesh and skin.

14. In amputations or great hemorrhages of any limb it is

good to thrust the bleeding part into the belly of an animal

which has been just cut up. For this has a great effect in

stanching the blood ; as the blood of the amputated member by
consent sucks and forcibly draws to itself the fresh blood of

the animal, whereby it is itself stopped and turned back.

15. It is a common practice in extreme and desperate diseases

to cut pigeons in two, and apply them one after another

to the soles of the feet of the sick man. This sometimes

gives wonderful relief, which is commonly imputed to their ex-

tracting the malignity of the disease. But in some way or

other this treatment affects the head and comforts the animal

spirits.

16. But since these bloody baths and anointings appear to

1 De Vit. Prod. ii. 11. 2
Nicephor. vii. 33. Pliny, xxvi. 5.

X 2
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us dirty and loathsome, we must look out for others which may
be less disgusting and yet equally useful.

17. Next therefore to fresh blood, the things like in sub-

stance to the human body are nutritives ; namely, fat flesh, as

beef, pork, and venison ; oysters, milk, butter, yolks of eggs,

fine wheat meal, wine sweetened with sugar or honey.

18. For mixtures to make impression, salts, especially bay-

salt, will serve for all. Wine also (being full of spirit) is a

useful vehicle of impression.

19. Astringents of the kind described, namely, unctuous and

comforting, are saffron, mastich, myrrh, and myrtle-berry.

20. Of these, as far as I can judge, such a bath as we require

may be successfully made. Physicians and posterity will dis-

cover better components.
21. The operation will become far more powerful if the pro-

posed bath (which I hold to be the principal thing) be attended

by a course and order of four operations.

22. First, before bathing, rub the body and anoint it with oil

mixed with some thickening substance, that the power and

moistening heat of the bath, rather than the watery part, may
enter the body. Next, get into the bath, and remain there

about two hours. After the bath cover the body with a plaster

of mastich, myrrh, gum-dragon, diapalma, and saffron, to keep
in the perspiration as much as possible, till the soft matter

has by degrees become solid, and keep it on for twenty-four
hours or more. Lastly, after taking off the plaster, anoint the

body with a mixture of oil, saffron, and salt. Renew the bath

with the plaster and unction as before every fifth day, and let

the process of softening the body continue for a month.

23. While this softening process is going on, I hold it to

be useful, proper, and agreeable to this intention, to nourish

the body well, to keep it from cold air, and to drink nothing
that is not warm.

24. But this is one of the things (as I gave notice at first)

which I have not proved by trial, but only set down with a

view to the end aimed at. For having set up the goal I hand

on the lamp to others.

25. Warm and cherishing applications from living bodies are

not to be neglected. Ficinus 1

says, and that not in joke, that

1 De Vita Prod. ii. 8.
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the laying of the young maid in David's bosom would have

done him good, but that it came too late. He ought how-
ever to have added that the maid, like the Persian virgins,
should have been anointed with myrrh and the like, not for the

pleasure of it, but to increase the cherishing virtue from the

living body.
26. Barbarossa in his last days, by the advice of a Jewish

physician, continually applied young boys to his stomach, to

warm and cherish it. Some old men likewise apply puppies,
vhich are animals of the hottest kind, to their stomachs at

night.

27. There is an account tolerably certain, and with the

authority of many names, that some men with deformed noses,

tired of being laughed at, have cut off the excrescences and

shoots, and having made an incision in their arms sewed them

up therein for a time, and thence obtained more comely noses.

If this is true it plainly shows the consent of flesh to flesh,

especially in live flesh.

28. With regard to the particular inteneration of the prin-

cipal viscera, namely, the stomach, lungs, liver, heart, brain,

spinal marrow, reins, gall, entrails, veins, arteries, nerves,

cartilages, and bones, it would take too long to inquire and

give rules concerning them, seeing I am not now prescribing a

course of practice, but only certain indications thereto.

X.

THE OPERATION TO PURGE AWAY THE OLD JUICE AND TO
SUPPLY NEW, OR PERIODICAL RENOVATION.

The History.

Although the things I shall here set down have been mostly
touched on before, yet seeing that this is one of the principal

operations, I will handle them again a little more fully.

1. It is certain that worn out draught oxen being turned

into new and fresh pastures recover young and tender flesh.

This is proved by the eating ; and therefore it is evident that

inteneration of the flesh is not difficult; and it is probable

also that this inteneration of the flesh, if often repeated, will

likewise reach the bones, membranes, and the like.

x 3
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2. It is certain that the diets now in use, especially of

guaiacum, sarsaparilla, China-root and sassafras, if continued

for a long time, and according to strict rules, first attenuate

all the juice of the body, and then consume and absorb it.

And this is shown very clearly in venereal diseases, which when

they have even got so far as to produce gummosities, and have

devoured and corrupted the inner juices of the body, may still

be cured by these diets. Again, it is equally manifest that

men who have grown thin, pale, and cadaverous by these diets,

soon after gain fatness and colour, and are evidently renewed.

Wherefore in old age, diets of this kind, used every two years,

would I think be useful to my intention, like the casting of the

skin in serpents.

3. Let me not be accounted one of the heretics called

Cathari, if I affirm confidently that purgings often repeated,

and made familiar to the body, do more to lengthen life than

exercises and perspirations. But this must needs be so, if

my previous position be admitted, that anointings of the body,

filling up the pores externally, exclusions of the air, and

detentions of the spirit in the mass of the body, contribute

greatly to longevity. For it is most certain that by outward

sweats and perspirations, not only the humours and excre-

mentitious vapours are exhaled and consumed, but with them

also the juices and good spirits, which are not so easily re-

stored ; but this is not the case in purgings (unless they be very

violent), since they act principally upon the humours. The
best purgings for this intention are those which are taken a

little before meals, because they dry the body less ; and there-

fore they should consist of such purgatives as least disorder

the stomach.

The intentions of these proposed operations are, I think,

most true ; and the remedies faithful to the intentions. And

although many of them may appear very common, yet it would

be scarce believed with how much care and choice they have

been examined ; that they might be (the object of the intention

always secured) both safe and effectual. Experience however

will both prove and advance this matter. But such in all

things are the works of the more prudent kind of counsel;

admirable in effect, excellent in order, common-place in the

means employed.
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THE PORCHES OF DEATH.

in connection I now come to the inquiry concerning the porches
with the 15th u J e
A
u
r

i'r

cle f In" death
> tnat ls> f the things which happen to men

Transition, both a little before and a little after the point of

death; that seeing that there are many paths which lead to

death, we may know what are the common issues of them all,

especially in deaths caused rather by a destitution of nature

than by violence ; though of these likewise some notice must be

inserted, by reason of their connection with the subject.

The History,

1. The living spirit seems to require three things for its

subsistence ; namely, suitable motion, moderate coolness, and

proper aliment. Flame appears to require only two of these ;

namely, motion and aliment ; because flame is a simple and

spirit a compound substance, insomuch that if it approach too

near to the nature of flame it destroys itself.

2. Flame likewise, as Aristotle 1 well observed, is extinguished
and overpowered by a greater and more powerful flame ; much
more the spirit.

3. Flame, if it be too much compressed, is extinguished ; as

may be seen by putting a glass over a candle; for the air

expanded by the heat compresses the flame, and thereby lessens

and extinguishes it. Neither will the flame catch in grates

where the fuel is pressed close together without leaving any

space between the parts.

4. Ignited bodies are also extinguished by compression ; for

if you press a burning coal hard with the tongs or with your
foot the flame is immediately put out.

5. But to pass on to the spirit. Blood or phlegm entering

into the ventricles of the brain causes instantaneous death, since

the spirit has not space to move.

6. A violent contusion of the head likewise causes sudden

death, the spirits being straitened in the ventricles of the brain.

7. Opium and other strong narcotics congeal the spirit and

deprive it of motion.

1 Problems iii. 22. and xxxiii. 2.

X 4
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8. A poisonous vapour that is directly hostile to the spirits

causes sudden death ; as in deadly poisons which operate by
what is called a specific malignity ; for it strikes the spirit with

such aversion that it will no longer move nor rise against so

deadly an enemy.
9. Extreme drunkenness or surfeiting likewise sometimes

cause sudden death, the spirit being crushed not so much by
the density or malignity of the vapour (as in opium and

malignant poisons) as by the quantity of it.

10. Extreme grief and fear, especially if sudden (as the news

of unexpected misfortune), sometimes produce sudden death.

11. Too great an expansion as well as too close a compression

of the spirits is likewise fatal.

12. Many have died from great and sudden joys.

13. Great discharges, as the flow of water in cuttings for the

dropsy, and much more, great and sudden hemorrhages, are

often followed by sudden death. And this takes place from the

mere horror of vacuum in the body ; all the parts, and the spirit

among them, rushing at once to fill the empty spaces. With

respect to the slower fluxes of blood, the matter is referred

to the want of aliment, not to the rushing back of the spirit.

And so much for the motion of the spirit when either by over-

compression or over- discharge it produces death.

14. I come now to the want of coolness. Prevention of

respiration causes sudden death, as in all suffocation or stran-

gulation; yet this should not be attributed so much to the

stoppage of motion as to the stoppage of refrigeration, because

air when too hot, though it be freely drawn in, is no less suffo-

cating than if respiration were stopped ; as we see in persons
who have sometimes been suffocated by burning coals or

charcoal, or walls newly whitewashed, in close rooms where

a fire has been lighted ;
a kind of death which the emperor

Jovinian is said to have died. The same happens likewise

from the overheating of dry baths, as was practised in the

death of Fausta, wife of Constantine the Great. 1

15. The intervals at which nature repeats the act of inspira-

tion, and desires to expel the foul air received into the lungs
and to take in fresh, are very short, scarce the third part of

a minute.

1 Zosimus, ii. p. 10.
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16. Again, the pulsation of the arteries and the contraction

and dilatation of the heart is a motion three times more rapid

than respiration ; so that if it were possible without hindering

respiration to stop this motion of the heart, death would ensue

quicker than by strangulation.

17. Use and custom have however some control over this

natural action of respiration, as appears in the Delian divers

and pearl-fishers, who by continual practice can hold their

breath at least ten times longer than other men.

18. Some animals even among those who have lungs can

hold their breath longer than others, according as they require
a greater or less degree of refrigeration.

19. Fish require less refrigeration than land animals; yet

they require some, and receive it through their gills. And as

land animals cannot bear a too hot or close air, so likewise fish

are suffocated in water if it be totally and long frozen.

20. If the spirit is assaulted by another heat far stronger
than its own, it is dissipated and destroyed. For if it can-

not bear its own heat without receiving refrigeration, much
less can it endure a strange heat that is more intense. This

is visible in burning fevers, when the heat of the putrefied

humours exceeds the natural heat so much as to quench or

dissipate it.

21. The wont and use of sleep is likewise referred to re-

frigeration. For as motion attenuates and rarefies the spirit

and stimulates and intensifies the heat thereof, so on the other

hand sleep pacifies and subdues its motion and discursive action.

For although sleep strengthens and furthers the actions of the

parts and the non-vital spirits and all motion towards the circum-

ference of the body, yet it greatly calms and lulls the proper
motion of the living spirit. Now human nature requires sleep

regularly once in the twenty-four hours, and that for five or

six hours at least ; though in this respect also there are some-

times miracles of nature ; as Maecenas is said not to have slept

for a long time before his death. 1 And so much for the want

of refrigeration for the preservation of the spirit.

22. With regard to the third want, namely, that of aliment,

it seems to belong more to the parts than to the living spirit ;

1
Pliny, vil 62.
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for a man may easily believe that the living spirit subsists in

identity, and not by succession or renovation. As for the

rational soul in man, it is most certain that it is not propagated,

nor subject either to repair or death. Men talk also of the

natural spirit of animals and even of vegetables, which dif-

fers from the other soul both in essence and in form. For

from the confusion between them has sprung the doctrine of

metempsychosis and innumerable conceits of heathens and

heretics.

23. The human body requires renovation ty aliment regu-

larly once a day. Men in good health can scarce bear three

days' fasting ; but training and custom even here have no little

effect. To men out of health fasting is less injurious. And as

exercise demands more nourishment, so likewise sleep to a

certain extent supplies it. There are some few instances of

men who, by some miracle of nature, have been found to live a

considerable time without meat and drink.

24. Dead bodies, if not prevented by putrefaction, last a long
time without much decay ; but live bodies, as has been said,

cannot, unless they receive alimentation, last more than three

days. This shows that this rapid consumption is the work of

the living spirit, which either repairs itself, or makes it neces-

sary for the parts to repair themselves, or both. This is borne

out also by that which was noted before, namely, that animals

can go somewhat longer without aliment, if they sleep. Now
sleep is nothing else than the retirement of the living spirit

into itself.

25. Too continuous and copious an effusion of blood, such as

sometimes takes place in hemorrhoids, sometimes in vomiting
of blood from the opening or rupture of the inner veins, and

sometimes in wounds, causes speedy death; for the blood of

the veins supplies the blood of the arteries, which again sup-

plies the spirit.

26. A man who feeds twice a day takes no small quantity
of meat and drink into his body ; much more indeed than he

discharges by stool, urine, or sweat. No wonder, perhaps you
will say, seeing the rest is turned into the juices and substance

of the body. True ; but reflect for a moment that this accession

of food takes place twice a day, and yet the body is not sur-

charged. And similarly, though the spirit is repaired, yet it

grows not immoderate in quantity.
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27. It is of no use to have aliment at hand, if it be in a

remote degree ; but it should be of such a kind and so prepared

and applied that the spirit can act upon it. The stick of a

wax torch cannot continue the flame if wax be wanting, neither

can men feed on herbs alone. And this it is which occasions

atrophy in old age, namely, that although there be flesh and

blood, yet the spirit has become so scanty and thin, and the

juices and the blood are so exhausted and obstinate, that they
are not equal to alimentation.

28. Let us now sum up the things required for life, accord-

ing to the common and ordinary course of nature. The spirit

requires room for its motion in the ventricles of the brain and

the nerves perpetually ; pulsation of the heart every third part

of a moment ; respiration every moment ; food and sleep once

in three days ; power of alimentation after the age of about

eighty years ; and if any of these wants are not supplied death

ensues. Therefore there appear plainly to be three porches
of death ; namely, destitution of the spirit, in the motion,

refrigeration, and nourishment thereof.

Admonitions. 1. It would be an error to suppose that the

living spirit, like flame, is perpetually generated and ex-

tinguished, and is of no sensible duration. For even flame

does this not of its own nature, but because it lives among
things hostile to it, since flame within flame is durable.

But the living spirit lives among things that are friendly
and obsequious. Therefore, whereas flame is a momentary
and air a fixed substance, the living spirit partakes of the

nature of both.

2. The present inquiry, as was observed at first, does not

relate to the extinction of the spirit by the destruction of

the organs through disease and violence ; although this also

terminates in the same three porches. And so much for the

t form of death.

29. There are two great precursors of death, the one sent

from the head, the other from the heart, namely, convulsions

and extreme labour of the pulse ; for that deadly hiccough is it-

self a kind of convulsion. But this labouring of the pulse has

a remarkable quickness, because on the point of death the heart

trembles so violently that contraction and dilatation are almost
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confounded. But together with this quickness there is a

feebleness and lowness, and often a great intermission in the

pulse, the motion of the heart failing, and being no longer
able to recover itself stoutly and regularly.

30. The immediate signs which precede death are, great

restlessness and tossing of the body, fumbling of the hands,

hard clutching and grasping, teeth firmly set, a hollow voice,

trembling of the lower lip, pallor of the face, a confused

memory, loss of speech, cold sweats, elongation of the body,

raising up the white of the eyes, alteration of the whole

countenance (as the nose becoming sharp, the eyes hollow, and

the cheeks sinking in), contraction and rolling of the tongue,

coldness of the extremities, in some a discharge of blood or

seed, a shrill cry, thick breathing, falling of the lower jaw, and

the like.

31. Death is succeeded by deprivation of all sense and

motion as well of the heart and arteries as of the nerves and

limbs, by inability of the body to support itself upright, by
stiffness of the nerves and parts, by loss of all warmth, and

soon after by putrefaction and stench.

32. Eels, serpents, and insects move a good while in all

their parts after being cut in pieces ; so that countrymen ima-

gine that the different parts are trying to unite again. Birds

likewise flutter for a little after their heads are cut off; and

the hearts of animals beat for a long time after being torn out.

Indeed, I remember to have seen the heart of a man who had

his bowels torn out (the punishment with us for high treason),

which on being cast according to custom into the fire, leaped up
at first about a foot and a half high, and then by degrees to a

less height, for the space, as I remember, of seven or eight
minutes. There is likewise an old and trustworthy tradition

of an ox bellowing after his bowels were torn out. But there

is a more certain report of a man, who having undergone this

said punishment for high treason, when his heart had been torn

out and was in the hands of the executioner, was heard to

utter three or four words of prayer. This I say is more credi-

ble than the story of the sacrificed ox; because the friends

of such criminals usually give money to the executioner to do

his office as quickly as possible, and so put them sooner out of

pain ; whereas in sacrifices I do not see why the priest should

use any such despatch.
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33. To recover persons from swoons and sudden fits (of
whom many, without relief, would otherwise die), the follow-

ing remedies are used; namely, giving them waters distilled

from wine (which are called hot and cordial waters), bending
the body forward, close stopping of the mouth and nostrils,

bending and twisting the fingers, tearing out the hair of the

beard or head, rubbing of the parts, especially the face and

extremities, a sudden sprinkling of cold water on the face,

sudden and shrill noises, holding rose-water and vinegar to the

nose in fainting fits ; burning feathers or cloth in hysterics ;

but in apoplectic fits the best thing is a heated frying-pan.
A close embrace of living bodies has likewise been of service

to some.

34. There have been many instances of men who have been

left for dead, laid out, and carried forth to burial ; nay, of some

who have been actually buried; that have yet come to life

again. In the case of those who have been buried, this has

been ascertained, on opening the grave, from the wounded and

bruised state of the head, by reason of the body striving and

tossing in the coffin. The most recent and memorable instance

thereof was the subtle schoolman Duns Scotus, who having
been buried in the absence of his servant (who appears to have

known the symptoms of these fits), was by him afterwards

disinterred and found in this state. And a similar thing hap-

pened in our time to an actor buried at Cambridge. I re-

member to have heard of a gentleman who, being curious to

know what the sensation of hanging was, hung himself by
mounting on a stool and then dropping himself off, thinking of

course that he would be able to regain the stool as soon as he

liked ; but this he was unable to do, and he was only released

by a friend who was present. On being asked what he had

suffered, he said that he felt no pain, but that at first he saw

round about him the appearance of fire burning, which was suc-

ceeded by an intense blackness or darkness, and then by a kind

of pale blue or sea-green colour, such as is often seen also by
fainting persons. A physician still alive told me that by the

use of frictions and warm baths he had recovered a man who
had hung himself and been suspended for half an hour, and

he made no doubt of being able to restore to life any one who
had been suspended for the same time, provided his neck had

not been broken by the shock of the first drop.
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THE DIFFERENCES BETWEEN YOUTH AND OLD AGE.

in connection ! The scale or succession of stages in the human

Article of the body is this ; conception, quickening in the womb,
birth, nourishment at the breast, weaning, beginning

to feed upon such food and drink as are given to infants, cut-

ting the first teeth about the second year, beginning to walk,

beginning to speak, putting forth the second teeth about the

seventh year, puberty about the twelfth or fourteenth year,

power of generation and menstrual flux, growth of hair on the

legs and arms, growth of beard, increase of stature all this time,

and sometimes longer, fulness and perfection of strength and

activity, grey hairs and baldness, cessation of the menstrua and

of the generative power, tendency to decrepitude and a three-

legged animal, death. In the mean time the mind also has its

periods, though they cannot be described by years ; as a failing

memory and the like, of which hereafter.

2. The differences between youth and old age are these:

A young man's skin is even and smooth, an old man's dry and

wrinkled, especially about the eyes and forehead; a young
man's flesh is soft and tender, an old man's hard ; youth has

strength and activity, old age decay of strength and slowness

of motion ; youth has a strong, old age a weak digestion ; a

young man's bowels are soft and succulent, an old man's salt

and parched ; in youth the body is erect, in old age bent into

a curve ; a young man's limbs are firm, an old man's weak and

trembling ; in youth the humours are bilious and the blood hot,

in old age the humours are phlegmatic and melancholy, and the

blood cold; a young man's sexual passions are quick, an old

man's slow ; in youth the juices of the body are more roscid, in

old age more crude and watery ;
in youth the spirit is plenti-

ful and effervescent, in old age poor and scanty ; in youth
the spirit is dense and fresh, in old age eager and rare ; in

youth the senses are quick and entire, in old age dull and im-

paired ; a young man's teeth are strong and perfect, an old man's

weak, worn, and falling out; a young man's hair is coloured,

an old man's (whatever colour it formerly was) white ; youth
has hair, old age baldness ; in youth the pulse beats stronger
and quicker, in old age weaker and slower; a young man's

illnesses are more acute and curable, an old man's chronic and

hard to cure ; in youth wounds heal fast, in old age slowly ; a
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young man's cheeks are fresh-coloured, an old man's pale or ru-

bicund, and the blood thick ; youth is less troubled with rheums,

age more so. Neither, as far as I know, does age bring any

improvement to the body unless it be sometimes in fatness. The

cause whereof is obvious ; namely, that in old age the body
neither perspires nor assimilates well ; and fatness is nothing
else than exuberance of aliment over and above that which is

discharged or perfectly assimilated. Some old men likewise

have an increase of appetite by reason of the acidity of the

humours, though the digestion becomes worse. But all these

things that I have here mentioned the physicians will idly

enough refer to the diminution of the natural heat and the

radical moisture, things worthless for use. This much is

certain, that in the coming on of years dryness precedes cold-

ness, and that bodies in the highest state of heat decline to

dryness, and coldness follows after.

3. Next in order conies the consideration of the affections of

the mind. I remember when I was a young man at Poictiers

in France that I was very intimate with a young Frenchman
of great wit, but somewhat talkative, who afterwards turned

out a very eminent man. He used to inveigh against the

manners of old men, and say that if their minds could be seen

as well as their bodies, they would appear no less deformed ;

and further indulging his fancy, he argued that the defects of

their minds had some parallel and correspondence with those

of the body. To dryness of the skin he opposed impudence ;

to hardness of the bowels, hardness of the heart ; to blear eyes,

envy, and the evil eye; to sunken eyes and bowing of the

body to the ground, atheism (for they no longer, he says, look

up to heaven); to the trembling of the limbs, vacillation of

purpose and inconstancy ; to the bending and clutching of the

fingers, rapacity and avarice; to the tottering of the knees,

timidity ; to wrinkles, cunning and crooked ways ; and other

parallels which do not now occur to me. But to be serious ;

youth has modesty and a sense of shame, old age is somewhat

hardened; a young man has kindness and mercy, an old man
has become pitiless and callous; youth has a praiseworthy

emulation, old age an ill-natured envy; youth is inclined to

religion and devotion by reason of its fervency and inexperience
of evil, in old age piety cools through the lukewarmness of

charity and long intercourse with evil, together with the diffi-
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culty of believing ; a young man's wishes are vehement, an old

man's moderate ; youth is fickle and unstable, old age more

grave and constant; youth is liberal, generous, and philan-

thropic, old age is covetous, wise for itself, and self-seeking ;

youth is confident and hopeful, old age diffident and distrustful ;

a young man is easy and obliging, an old man churlish and

peevish ; youth is frank and sincere, old age cautious and re-

served ; youth desires great things, old age regards those that

are necessary ; a young man thinks well of the present, an old

man prefers the past ; a young man reverences his superiors,

an old man finds out their faults ; and there are many other

distinctions which belong rather to manners than the present

inquiry. Nevertheless as old men in some respects improve
in their bodies, so also in their minds, unless they are quite

worn out. For instance, though less ready in invention, yet

they are more powerful in judgment, and prefer a safe and

sound to a specious course. They increase likewise in talka-

tiveness and ostentation ; for being less fit for action they look

for fruit of speech ; so it was not without reason that the poets

represented Tithonus as transformed into a grasshopper.

PROVISIONAL RULES.

CONCERNING THE DURATION OF LIFE AND THE FORM OF
DEATH.

RULE i.

There is no consumption, unless that which is lost by one

body passes into another.

EXPLANATION.

In nature there is no annihilation ; and therefore the thing

which is consumed either passes into the air, or is received

into some adjacent body. Whence we see spiders, flies, or

ants, entombed and preserved for ever in amber, a more than

royal tomb, although they are tender substances and easily dis-

sipated. But no air reaches them into which any of their

parts can escape, and the substance of the amber is so hete-

rogeneous that it takes nothing from them. There would like-

wise in my opinion be a similar effect if a stick, root, or the
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like were put into quicksilver. Wax, honey, and gum have

an operation of the same kind, but only partial.

KULE II.

In every tangible body there is a spirit covered and enve-

loped in the grosser body; and from this spirit consumption
and dissolution take their origin.

EXPLANATION.

No known body in the upper parts of the earth is without a

spirit, whether it proceed by attenuation and concoction from

the heat of the heavenly bodies, or by some other way. For

the cavities of tangible things do not admit of a vacuum, but

are filled either with air or the proper spirit of the thing.

But this spirit, whereof I am speaking, is not a virtue, nor an

energy, nor an actuality, nor any such idle matter, but a body
thin and invisible, and yet having place and dimension, and real.

Neither again is this spirit air (no more than wine is water), but

a rarefied body, akin to air, though greatly differing from it.

Now the grosser parts of bodies, being of a sluggish and not

very movable nature, would last for a long time, if this spirit did

not disturb, agitate and undermine them, and prey upon the

moisture of the body, and whatever else it can turn into fresh

spirit ; after which both the pre-existing and the newly formed

spirit gradually escape together. This is well exhibited by
the diminution of weight in bodies dried by perspiration. For

it must not be supposed that whatever is emitted either was

spirit, when it had weight, or was other than spirit when it had

flown.

RULE in.

The emission of the spirit produces dryness ; the detention

and working thereof within the body, either melts, or putrefies,

or vivifies.

EXPLANATION.

There are four processes of the spirit, namely arefaction,

melting, putrefaction and generation of bodies. Arefaction is

not properly the work of the spirit, but of the grosser parts

after the emission of the spirit; for upon this they contract

themselves, partly to avoid a vacuum and partly from the

union of homogeneous things together; as is shown in all

VOL. V. Y
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things dried by age, and in the drier kinds of bodies which

have passed through the fire, as bricks, charcoal, and bread.

Melting is the work of the spirits alone, and that only when they
are excited by heat ; for then the spirits expanding themselves

and yet not going forth, insinuate and spread themselves

among the grosser parts, and make them soft and molten, as

appears in metals and wax; for metals and other tenacious

bodies are apt to restrain the spirit, and prevent it from rushing
forth when excited. Putrefaction is the combined work of

the spirit and the grosser parts. For the spirit (which held to-

gether and kept in order the parts of the body) having partly

escaped, and partly become feeble, all things are dissolved and

return to their heterogeneities, or elements; whatever spirit

there was in the body is gathered to itself (whence putrefied

bodies begin to have a foul odour) ; the oily parts are gathered
to themselves (and hence putrefied bodies have a certain smooth-

ness and unctuosity) ; the watery parts likewise to themselves ;

and the dregs to themselves (and hence the confusion in putre-
fied bodies). Generation or vivification is likewise the combined

work of the spirit and the grosser parts, but in a very different

manner. For the spirit is entirely detained, but swells and

moves locally ; and the grosser parts are not dissolved, but fol-

low the motion of the spirit, which as it were inflates and thrusts

them out into various figures ; whence proceeds that same gene-
ration and organization. Vivification therefore always takes

place in a matter tenacious and viscous, but at the same time

soft and yielding, that there may be at once both a detention

of the spirit, and a gentle yielding of the parts, as the spirit

moulds them. And this appears in the matter of all things, as

well vegetable as animal, whether generated from putrefaction
or from seed ; for there is manifest in them all a matter hard

to break through, but easy to yield.

RULE iv.

In all animate bodies there are two kinds of spirits ; lifeless

spirits, such as are in bodies inanimate, and in addition to them
a living spirit.

EXPLANATION.

I have already observed that to procure long life the hu-
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man body should be considered first as a body inanimate and

unsupported by aliment ; and secondly as a body animate and
nourished ; for the first consideration gives laws touching con-

sumption, the second laws touching repair. We should know
therefore that there are diffused in the substance of every

part of the human body, as the flesh, bones, membranes, or-

gans and the like, during lifetime, spirits of the same kind

as those which exist in the same things, flesh, bones, mem-
branes and the rest, when separated and dead; such like-

wise as remain in the corpse. But the living spirit, though it

governs them and has some agreement with them, is very
different from them, being integral and self-subsisting. But
between the lifeless and vital spirits there are two special dif-

ferences ; the one, that the lifeless spirits are not continued in

themselves, but are as it were cut off and surrounded by the

grosser body which intercepts them ; as air is mixed up in snow
or froth. But all the vital spirit is continued in itself, by
certain channels through which it passes, without being totally

intercepted. And this spirit likewise is of two kinds ; the one

merely branched, and permeating through small thread-like chan-

nels ; the other having a cell likewise, so that it is not only con-

tinued in itself, but also collected in a considerable quantity,

according to the proportion of the body, in some hollow space ;

and in this cell is the fountain of the streamlets which diverge
from thence. This cell is chiefly in the ventricles of the brain,

which in the lower animals are narrow; so that the spirits seem

rather to be diffused over the body than seated in cells ; as may
be seen in serpents, eels and flies, the different parts whereof

continue to move long after they are cut in pieces. So likewise

birds quiver for some time after their heads are cut off, because

they have small heads, with small cells ; but the nobler animals,

and men most of all, have larger ventricles. The other difference

between the spirits is, that the vital spirit has in it a degree of

inflammation, and is like a breath compounded of flame and air,

as the juices of animals contain both oil and water. But this

inflammation supplies peculiar motions and faculties; for in-

flammable smoke even before it catches fire is hot, rare, and

movable, and yet it is a different thing after it has become

flame. But the inflammation of the vital spirits is gentler by

many degrees than the softest flame, whether of spirit of wine or

other; and besides, it is largely mixed with an aerial substance,
T 2
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so as to be a mysterious combination of a flammeous and aerial

nature.

RULE v.

The natural actions are proper to the several parts, but they
are excited and sharpened by the vital spirit.

EXPLANATION.

The actions or functions of the individual members follow

the nature of the members themselves ; as attraction, retention,

digestion, assimilation, separation, excretion, perspiration, and

even the sense itself, depend upon the properties of the several

organs, as the stomach, liver, heart, spleen, gall, brain, eye,

ear, and the rest. But yet none of these actions would ever

be set in motion without the vigour, presence, and heat of the

vital spirit ; as iron could not attract iron, unless it were excited

by the magnet ; and an egg could not be productive, unless the

substance of the hen had been actuated by the treading of the

cock.

RULE vi.

The lifeless spirits are nearly of the same substance as the

air ; the vital spirits more akin to the substance of flame.

EXPLANATION.

The explanation of the foregoing 4th rule is also a declaration

of this ; but further, it is the reason why all fat and oily sub-

stances continue to exist long in their natural state ; for neither

does the air prey much upon them, nor have they much desire

to unite with the air. But the idea that flame is lighted air is

a vain conceit, seeing that flame and air are no less heteroge-
neous than oil and water. When therefore this rule declares

that the vital spirits approach nearer to the substance of flame,

it must only be understood that they do this more than the

lifeless spirits, and not that they pertain more to the nature of

flame than of air.

RULE vii.

The spirit has two desires ; one of multiplying itself, the

other of going forth and congregating with its connaturals.
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EXPLANATION.

This rule is understood of the lifeless spirits. For with

regard to the second desire, the vital spirit has a special abhor-

rence of leaving the body, seeing it has no connaturals near at

hand. It may, perhaps, rush to the extremities of the body,
to meet something that it loves, but, as I said before, it is loth

to go forth. But the lifeless spirits, on the other hand, are

possessed by both these desires. For as to the former, every

spirit seated amongst the grosser parts dwells unhappily ; and

being in such solitude, where it finds nothing like itself, it

the more strives to make and create something similar ; and to

increase its quantity, it works hard to multiply itself, and prey

upon the volatile part of the grosser bodies. With regard to

the second desire, namely, that of escaping and resolving itself

into air, it is certain that all thin bodies (which are always

movable) move willingly to their likes when near at hand.

One drop of water moves towards another, and flame to flame ;

but much more does this appear in the escape of the spirit into

the external air, because it is not carried to a particle like itself,

but to a very world of connaturals. In the meantime, it should

be noted that the going forth and escape of the spirit into the

air is a double action, arising partly from the appetite of the

spirit, and partly from the appetite of the air ; for the common
air is a needy thing, and seizes everything with avidity, as spirits,,

odours, rays, sounds, and the like.

RULE VIII.

Spirit detained, if it have no means of generating other

spirit, softens likewise the grosser parts.

EXPLANATION.

Generation of new spirit does not take place except upon

things which are in a degree near to spirit, as moist bodies are.

If therefore the grosser parts wherein the spirit works are

in a degree remote, the spirit, though it cannot convert them,

yet does all it can to weaken, soften, and disperse them ; so

that though it cannot increase its quantity, it may nevertheless

live more freely, and amidst things that are better disposed

to it. But this aphorism is very useful to our end, because
T 3
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it tends to the inteneration of the hard and stubborn parts of

the body by the detention of the spirit.

RULE ix.

The inteneration of the harder parts proceeds well when the

spirit neither escapes nor generates.

EXPLANATION.

This rule solves the knot and difficulty in the operation of

softening the body by the detention of the spirit. For if the

spirit when detained in the body preys upon all things within,

nothing is gained towards the inteneration of the parts in their

substance, but they are rather wasted and corrupted. The

spirits therefore besides being detained should be cooled and

confined, that they be not too active.

EULE x.

The heat of the spirit, to keep the body fresh, should be

robust, but not eager.

EXPLANATION.

This rule likewise relates to the solution of the above-men-

tioned difficulty, but it extends much further, for it describes

what should be the temper of heat in the body to dispose it for

longevity. And this is useful, whether the spirits are detained

or not ; for in any case the heat of the spirits should be such

as rather to act upon the hard parts than prey upon the soft ;

for the former intenerates and the latter dries up. Besides,

the same thing is good to perfect alimentation ; for such a heat

best excites the faculty of assimilation, and at the same time

best prepares the matter to be assimilated. The properties
of this kind of heat should be these : First, it should be

slow, not sudden ; secondly, it should not be very intense,

but moderate ; thirdly, it should be regular and not variable,

that is, not alternately increasing and decreasing ; fourthly, if

it meets with any resistance it should not be easily stifled or

depressed. This operation is very subtle, but as it is one of the

most useful it should not be neglected ; and in the remedies

proposed to invest the spirit with a robust heat, or that which
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I call operative, not predatory, I have in some measure

answered this purpose.

RULE xi.

The condensation of the spirits in their substance tends to

longevity.

EXPLANATION.

This rule is subordinate to the preceding; for the spirit

when condensed receives all the four properties of heat there

mentioned. But the methods of condensation are to be found

in the first of the ten operations.

KULE xn.

The spirit is more eager to escape and more predatory in

large quantities than in small.

EXPLANATION.

This rule is self-evident, seeing quantity of itself regularly
increases power; as may be seen in flames, that the bigger
the flame the stronger it breaks out and the quicker it con-

sumes. And therefore too great an abundance or exuberance

of the spirits is very injurious to longevity ; and such a supply

only is needed as will suffice for the offices of life and the fur-

nishing of proper reparation.

RULE xni.

The spirit if equally diffused is less eager to go forth, and

less predatory, than if it is distributed irregularly.

EXPLANATION.

Not only is a large quantity of spirits in proportion to the

whole injurious to the duration of things, but also the same

quantity if less distributed is in like manner injurious. There-

fore the more the spirit is broken up and dispersed the less

predatory it is; for dissolution begins wherever the spirit is

most loose. And hence it is that exercise and frictions con-

tribute much to longevity ; for agitation is the best means
of breaking up and intermingling things together in their

smallest particles.
T 4
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RULE xiv.

An irregular and subsultory motion of the spirits does more

to hasten their emission and is more predatory than a constant

and equal one.

EXPLANATION.

In inanimate bodies this rule is certain, for inequality is the

mother of dissolution ; but in animate bodies (where repair as

well as consumption is regarded, and repair proceeds by the

appetite of things, which again is sharpened by variety) it holds

less strictly ; yet here also it may be received with this qualifi-

cation, that the variety be rather an alternation than a con-

fusion, and as it were constant in inconstancy.

RULE xv.

The spirit in a body of firm texture is detained, though

against its will.

EXPLANATION.

All things abhor a solution of their continuity, but in a degree

proportioned to their density and rarity. For the more rarefied

bodies are, the smaller and narrower are the passages into

which they suffer themselves to be compressed ; and therefore

water will find a way where dust will not, air where water will

not, and flame and spirit where air will not. But yet there is

a limit to this ; for the spirit is not so possessed with a desire

of emission as to suffer itself to be -too much discontinued, or

to be driven into too narrow pores or passages: and there-

fore if the spirit be enclosed in a hard or an unctuous and

tenacious body (which is not easily divided), it is completely,

bound, and as it were imprisoned, and gives up its desire to

issue forth. And hence we see that metals and stones require

a long time for their spirit to go forth, unless either the spirit

be excited by fire, or the grosser parts be disunited by strong
and corrosive waters. The like reason holds good of tenacious

bodies, as gums, except that they are dissolved by a gentler

heat. Accordingly hard juices of the body, a tight skin, and

the like (which are procured by dryuess of aliment, exercise,

and coldness of the air) are good for longevity, because they

closely confine the spirit and prevent its emission.
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RULE xvi.

In oily and fat things, though they be not tenacious, the

spirit is detained willingly.

EXPLANATION.

The spirit, if it be neither irritated by antipathy to the

body that encloses it, nor fed by too great a similitude of that

body, nor solicited or excited by an external body, makes no

great effort to go out. And oily bodies are without all these

properties ; for they are neither so hostile to the spirit as hard

bodies, nor so similar as watery bodies, nor in good agreement
with the air ambient.

RULE xvn.

A rapid escape of the watery humour preserves the oily

longer in its existence.

EXPLANATION.

I have already observed that the watery humours, as being
of a like substance to the air, escape sooner ; the oily, as having
less agreement with the air, later. But since both humours

are present in most bodies, it happens that the water does as it

were betray the oily ; for stealing off gradually it carries that

off along with it. Therefore there is nothing better for the

preservation of bodies than a gentle drying of them, such as

may cause the watery humour to exhale without exciting the

oily ; for then the oily enjoys its proper nature. And this relates

not to the prevention of putrefaction (though that likewise is a

consequence), but to the preservation of freshness. And hence

it is that gentle frictions and moderate exercises that promote

perspiration rather than sweating are very conducive to lon-

gevity.

RULE xvin.

Exclusion of the air contributes to longevity, if you guard

against other inconveniences.

EXPLANATION.

I just before observed that the escape of the spirit is a double

action, from the appetite of the spirit and of the air. If there-

fore oue of these is removed there is not a little gained ; and
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this is chiefly to be expected from anointings. Notwithstand-

ing it is attended by various inconveniences, the remedies

whereof have been noted in the second of our ten operations.

RULE xix.

Youthful spirits introduced into an old body may shortly

turn back the course of nature.

EXPLANATION.

The nature of the spirits is as it were the master-wheel

which turns the other wheels in the body of man ; and there-

fore in the intention of longevity it ought to stand first.

Moreover there is an easier and more expeditious way of

altering the spirits than the other parts. For the operation

upon the spirits is two-fold ; the one by aliment, which is slow

and as it were circuitous ; the other (itself likewise two -fold)

which is sudden, and goes at once to the spirits, namely, by

vapours or by the affections.

RULE xx.

Juices of the body somewhat hard and roscid conduce to

longevity.

EXPLANATION.

The reason hereof is plain, seeing I before laid down that

hard and oily or roscid bodies are dissipated with difficulty.

There is however this difference (as was likewise noted in the

tenth operation), that though a hard juice is less easily dis-

sipated, yet it is at the same time less reparable. Here there-

fore we have a convenience, coupled with an inconvenience,

so that no great matter can be achieved thereby. But a roscid

juice satisfies both operations; to this therefore we should

more diligently apply ourselves.

RULE xxi.

Whatever penetrates by its rarity, and yet corrodes not by
its acrimony, generates roscid juices.

EXPLANATION.

This rule is more difficult to practise than to understand.
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For it is evident that whatever penetrates well, but yet with a

sting or tooth (as all acrid and acid things do), leave* behind

it wherever it passes some trace of dryness and separation, so

that it indurates the juices and dislocates the parts. But con-

trariwise, things which penetrate from their rarity alone, as it

were by stealth and insinuation, without violence, bedew and

irrigate the parts in their passage. And of these not a few

have been set down in the fourth and seventh operations.

EULE xxn.

Assimilation is best performed when all local motion is

at rest.

EXPLANATION.

This rule has been sufficiently explained in the commentary
on the eighth operation.

KULE XXIII.

Alimentation from without, at least otherwise than by the

stomach, is very beneficial to longevity, if it can be effected-

EXPLANATION.

We see that all things which are performed by nutrition

take long circuits, but those done by embracing like substances

(as is the case in infusions) require no long time. Therefore

external alimentation would be very useful, and the more so,

because in old age the digestive faculties fail ; so that if there

could be some auxiliary nutritions, by bathings, anointings,
or even by clysters, these things conjoined might do much,
which single are of less service.

RULE xxiv.

Where the digestion is weak to send forth the aliment, there

the outward parts should be comforted, so as to attract it.

EXPLANATION.

This is not the same as was propounded in the preceding
rule ; for it is one thing to attract the external aliment inwards,

and another to attract the internal aliment outwards. But
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they concur in this, that they both assist the weakness of the

internal digestions, though by different ways.

RULE xxv.

All sudden renovation of the body is effected either by the

spirits or by emollients.

EXPLANATION.

There are two things in the body, namely, spirits and parts ;

to both of which the way by nutrition is long ; but the way
to the spirits by vapours or the affections, and to the parts by
emollients, is short. But it is to be carefully observed, that I

do not at all confound external alimentation with mollifying ;

for it is not the intention of emollients to nourish the parts,

but only to make them more ready to be nourished.

RULE xxvi.

Softening of the body is performed by things of a like sub-

stance, by things that insinuate themselves, and things that

close the pores.

EXPLANATION.-

The reason hereof is evident ; for like substances properly

soften, things which insinuate themselves conduct, and things
which close the pores restrain, and keep in the perspiration,

which is a motion opposed to softening. Therefore (as was

described in the ninth operation) this softening cannot be well

performed at once, but it must be by a course and order.

First, by covering the body with some thick coating, so as to

exclude the liquor; for an extraneous and gross infusion does

not well consolidate the body, and that which enters it should

be subtle and a kind of vapour. Secondly, by inteneration,

through the consent of similar substances ; for bodies when
touched by things which agree well with them open them-

selves and relax their pores. Thirdly, these insinuating things

are conductors, which help to convey similar substances into

the body, and a mixture of gentle astringents meanwhile some-

what checks perspiration. But, fourthly, comes that great

astringency or closing of the pores by a thick plaster, and after-

wards in a gradual process by anointing ; till the soft becomes

solid, as was mentioned in its proper place.



"HISTORIA VITJE ET MORTIS." 333

RULE XXVII.

Frequent renovation of the reparable parts refreshes likewise

those that are less reparable.

EXPLANATION.

In the introduction to this history, the way of death was

gaid to be this, that the more reparable parts perish in the

embrace of the less reparable; so that all our efforts are to

be exerted to repair these less reparable parts. Admonished

therefore by Aristotle's observation touching plants, namely,
that putting out new branches refreshes the trunk in the pas-

sage of the juice, I conceive that there might be the same result

if the flesh and blood of the human body were often renewed ;

that thence the bones themselves, the membranes, and other

parts of a less reparable nature, might partly by the brisk

passage of juices, and partly by the new covering of fresh flesh

and blood, be watered and renewed.

RULE xxvin.

Refrigeration which passes not through the stomach is useful

to long life.

EXPLANATION.

The reason hereof is obvious ; for as refrigeration, not tem-

perate but powerful (especially of the blood), is very necessary

to longevity, this can by no means be performed from within

to the desired extent, without destroying the stomach and

bowels.

RULE xxix.

The complication arising from the fact that consumption
and repair are both the works of heat, is the greatest obstacle

to longevity.

EXPLANATION.

Almost all great worke are destroyed by a complication of

natures, that which is beneficial in one respect being hurtful

in another ; so that herein there is need of an accurate judg-
ment and a discreet practice. And this I have done, as far as

the matter allows and I can at present devise, by separating

kindly heats from hurtful, and the things which tend to both.
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RULE xxx.

The cure of diseases requires temporary medicines; but

longevity is to be procured by diets.

EXPLANATION.

Things which come by accident cease as soon as the causes

are removed ; but the continuous course of nature, like a flow-

ing river, requires likewise a continual rowing or sailing

against the stream ; therefore we must work regularly by
means of diets. Diets are of two kinds; set diets, which

are to be used at certain times, and the common diet for daily

life. And of these the former kind, that is, courses of medicine

to be used for a time, are the more potent ; for things that have

power enough to turn back the course of nature are mostly too

strong, and produce alterations too sudden to be safely taken

into common use. Now, in the remedies proposed in confor-

mity with these intentions, you will find only three set diets ;

namely, an opiate diet, an emollient diet, and a diet ema-

ciating and renewing. But amongst the things which I have

prescribed for common diet and daily life the most efficacious

are these, which likewise have nearly the same force as set diets,

namely, nitre and its subordinates ; government of the affections,

choice of pursuits ; refrigerations which do not pass by the

stomach ; drinks that engender roscid juices ; impregnation ofthe

blood with some firmer substance, as pearls and woods ; proper

anointings to keep out the air and detain the spirit ; applications

of heat from without during the time of assimilation after

sleep ; caution with respect to such things as inflame the spirit

and give it a predatory heat, as wines and spices ; and a mode-

rate and seasonable use of things which give a robust heat to

the spirits, as saffron, cress, garlic, elecampane, and compound

opiates.

RULE xxxi.

The living spirit perishes immediately, when it is deprived
either of motion, or of refrigeration, or of aliment.

EXPLANATION.

These are the three things which before I called the porches
of death, and they are the proper and immediate passions of
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the spirit. For all the organs of the principal parts serve to

perform these three offices ; and again all destruction of the

organs which causes death brings it to this, that one or more

of these fail. Therefore all the rest are but different ways to

death that end in these three. But the fabric of the parts
is the organ of the spirit, as the spirit is the organ of the

reasonable soul, which is incorporeal and divine.

KULE XXXII.

Flame is a momentary, air a permanent substance ; the living

spirits of animals are of a middle nature between the two.

EXPLANATION.

This matter requires a deeper investigation and a longer

explanation than pertains to the present inquiry. In the mean-

time it should be known that flame is being continually

generated and extinguished, so that it is only continued by
succession. But air is a permanent body that is not dissolved ;

for though new air be created out of watery moisture, yet the

old air still remains ; whence comes that surcharge of the air

mentioned in the title concerning the Winds. But the spirit

partakes of both natures, both of flame and air ; as likewise its

nourishers are oil, which is homogeneous to flame, and air,

which is homogeneous to water. For the spirit is not nourished

by the oily part alone, nor by the watery part alone, but by
both together ; and though air does not sort well with flame nor

oil with water, yet in a mixed body they agree well enough.
Likewise the spirit gets from air its easy and delicate impres-
sions and receptions, but from flame its noble and powerful
motions and activity. In like manner also the duration of the

spirit is a compound thing, not so momentary as flame, nor yet
so permanent as air. And it differs the more from the condi-

tions of flame because flame itself is extinguished by accident,

namely, by contraries and the hostile bodies that surround it, a

condition and necessity whereto the spirit is not subject ; and

the spirit is repaired from the fresh and lively blood of the

small arteries which are inserted into the brain, but this repair

takes place according to its own manner, whereof I am not now

speaking.





HISTORY OE DENSE AND BARE,

THE THIRD TITLE

NATURAL AND EXPERIMENTAL HISTORY,

FOUNDATION OF PHILOSOPHY:

BEING THE THIRD PART OF THE INSTAURATIO MAGNA.

VOL. V.





339

THE

HISTORY OF DENSE AND RARE,

OB

THE CONTRACTION AND EXPANSION OF MATTER IN SPACE.

INTRODUCTION.

No wonder if nature be in debt to philosophy and the sciences,

seeing she has never yet been called on to render an account.

For of the quantity of matter, and how it is distributed in

bodies (abundantly in some, sparingly in others), no careful

and methodical inquiry according to true or approximate calcu-

lations has been instituted. One axiom has been rightly re-

ceived, namely, that nothing is taken from or added to the sum
of the universe. And the question, How bodies may be relaxed

and contracted more or less without the interposition of vacuum,
has been handled by some. But with respect to the natures of

Dense and Rare, one has referred them to abundance and paucity
of matter ; another has laughed at this idea; the majority, follow-

ing their author, discuss and settle the whole matter by that

frigid distinction between act and power. And even those who
attribute these things to the proportions of matter (which is the

true opinion), and do not maintain the first matter to be entirely

deprived of quantity, though indifferent for other forms ; yet
end the inquiry here, and seek nothing further, without per-

ceiving what follows therefrom ; and whereas the matter bears

upon an infinity of things, and is as it were the basis of natural

philosophy, they either do not touch, or at least do not press it.

In the first place therefore, that which has been well laid

down must not be disturbed : namely, that in no transmuta-

tion of bodies is there any reduction either from nothing or to

nothing, but that it belongs to the same omnipotence to create

something out of nothing as to turn something into nothing,
z 2
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and that this never happens in the course of nature. Therefore

the sum total of matter remains always the same, without addi-

tion or diminution; but that this sum of matter is variously
distributed among different bodies cannot be doubted. For no

one can be so demented by abstract subtleties as to imagine
that one hogshead of water contains as much matter as ten ; or

that one hogshead of air contains as much as ten. That in the

same body the quantity of matter is multiplied in proportion to

the measure of the body no man questions, but whether it be

so in different bodies is disputed. But if it be demonstrated

that one hogshead of water turned into air is equal to ten hogs-
heads of air (I take this computation because of the common

opinion, though a hundred would be nearer the truth), it is

well ; for now they are no longer different bodies, water and

air: it is the same body of air contained in ten hogsheads.
And one hogshead of air, as has been just granted, is only a

tenth part of ten hogsheads.
It can no longer be denied, therefore, that one hogshead of

water contains ten times as much matter as one hogshead of

air. And therefore to say that a whole hogshead of water can

be turned into one hogshead of air, is as much as to say that

something can be reduced to nothing ; for as a tenth part of

the water would be enough for this, the other nine parts must

needs be annihilated. On the other hand, to say that a hogs-
head of air can be turned into a hogshead of water, is as much
as to say that something can be created from nothing ; for a

hogshead of air will only make a tenth part of a hogshead of

water, and therefore the other nine parts must needs be created

from nothing. Meanwhile I fully admit that to calculate the

proportions and quantities of matter existing in different

bodies, and to find by what industry and sagacity true in-

formation thereof may be procured, is a very difficult thing ;

though indeed it is amply compensated by the vast and

universal utility of the inquiry. For to know the densities

and rarities of bodies, and much more, to procure and ac-

complish the condensations and rarefactions thereof, is a point

of first importance both for contemplation and practice. Seeing
therefore that it is a thing of all others the most fundamentalD
and universal, we must gird ourselves up to deal with it; for

indeed without it all philosophy is utterly discinct and dis-

orderly.
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The History.

A TABLE SHOWING THE CONTRACTION AND EXPANSION OP MATTER
IN RESPECT OF SPACE, IN TANGIBLE BODIES (SUCH AS ARE EN-

DOWED WITH WEIGHT); WITH A COMPUTATION OF THE PROPOR-
TIONS IN DIFFERENT BODIES.

The same space is occupied by a quantity of
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Dwt. Gr. Dwt. Gr.

Distilled rose-water . .11 Powder of sweet marjoram 23

Common ashes . . . 1 Petroleum . . . 23

Myrrh . . . .10 Powder of rose-flowers . 22

Benzoin . . . .10 Spirit of wine . . . 22

Butter . . . .10 Oak wood . . . 19

Fat . . . .10 Powder of common soot"! o ,,-

Oil of sweet almonds . 23 from the chimney . J

Pressed oil of green mace 23 Fir wood . . . . 15

The manner of The weights here used are the same as those
the experiment
with respect to use(j by goldsmiths ; the pound consisting of 12
the foregoing o
Table.

ounces, the ounce of 20 pennyweights, and the

pennyweight of 20 grains. And I chose pure gold as the

standard to which other bodies should be referred; because

gold is not only the heaviest, but likewise the most uniform

and consistent substance there is ; having nothing volatile

about it. The experiment was this : I formed an ounce of

pure gold into the shape of a die or cube ; I then prepared a

small hollow prism of silver in which the cube of gold might
be placed so as exactly to fit; only that the height of the

prism was somewhat greater; the place inside to which the

top of the cube reached being however marked with a con-

spicuous line. This I did for the sake of fluids and powders ;

that when a fluid was poured into the prism up to that height,

it might have a little margin to keep it from overflowing.
At the same time I had another prism made, exactly equal to

the other in weight and dimension ; that the two prisms being
in all respects alike, the proportions of the bodies contained

therein might be exactly compared. Next I had cubes made
of the same size and dimension in all the matters specified in

the Table, that admit of being cut into that shape ; but fluids

I made trial of at once, by filling the prism with the fluid up
to the line that had been marked. And I did the same with

powders ; first pressing them together as close as possible ; for

this tends to make them uniform, and excludes accidental dif-

ferences. Therefore the trial was no other than this ; one of

the prisms was placed in one scale empty; the other with the

body in it in the other ; and so the weight of the body con-

tained was taken separately. Now, by how much the weight
of a body is less than the weight of gold, by so much is the

bulk of that body greater than the bulk of gold. As for

example, since the cube of gold weighs one ounce, and the
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cube of myrrh one pennyweight, it is manifest that the bulk

of myrrh in proportion to the bulk of gold is as twenty to one ;

so that there is twenty times as much matter in gold as in an

equal bulk of myrrh ; and again there is twenty times as much
bulk in myrrh as in an equal weight of gold.

Admonitions. 1. The smallness of the vessel employed,
and the shape also (though convenient for receiving
these cubes), were not favourable for verifying the exact

proportions. For it was not easy to take differences of

weight below a quarter of a grain; and besides, in that

square surface a slight and insensible increase of height

might carry with it a sensible difference in weight, which

is not the case in vessels which rise to a point.

2. No doubt but many of the bodies set down in the Table

admit of more and less, as to gravity and bulk, in their own

species. For both wines and woods of the same species vary
in weight, some being certainly heavier than others ; and so

do certain other of the substances enumerated. Therefore

with respect to nice calculation there is some uncertainty.

And moreover those individuals with which my experiment
deals may not represent exactly the nature of their species,

nor perhaps agree to a nicety with the experiments of others.

3. In the above Table I have included such bodies as could

conveniently be made to fill up the space or measure, the

body remaining entire and uniform; and such likewise as

have weight; from the proportion of which I formed a judg-
ment of the amount of matter collected. There are therefore

three kinds of bodies which could not be included; first,

those which will not go into the shape of a cube, as leaves,

flowers, pellicles, and membranes; secondly, those which are

unequally hollow and porous, as sponge, cork, and wool;

and thirdly, pneumatic bodies, as air and flame, because they
are not endowed with weight.

4. It should be observed whether the close contraction of

a body may not, by reason of the union of force, give it a

greater degree of weight than in proportion to the quantity

of matter. Whether this be so or not should be inquired from

the particular history of Gravity. If it be so, the calculation

no doubt fails ; and the more rarefied a body is, the more

matter will it contain within the same bulk than would ap-

Z 4



344 TRANSLATION OF THE

pear from a calculation founded upon the weight as com-

pared with the measurement. This Table I constructed many
years ago, and (as I recollect) took considerable pains about it.

But a much more accurate Table may no doubt be made ;
con-

sisting of a greater number of bodies, measured on a larger

scale; a thing that contributes greatly to exactness in the

matter of proportions. And seeing that this is fundamen-

to the subject, such a Table should by all means be pre-

pared.

Observations.

1. Here we may observe with satisfaction how finite and com-

prehensible the nature of things is in tangible bodies. For the

Table brings nature as it were within the grasp. Let no one

wander off therefore, or indulge in fancies and dreams. In this

Table there is no substance found that exceeds any other sub-

stance in quantity of matter beyond the proportion of 32 to 1
;

which is the proportion in which gold exceeds fir wood. Of

things in the interior of the earth however I say nothing,

seeing that they are not subject either to sense or experiment.

These, it may be, being both far removed and completely

separated from the heat of the heavenly bodies, are more dense

than any known bodies.

2. The opinion that all sublunary bodies are composed of

the four elements is ill borne out. For the cube of gold in

the prism weighed 20 pennyweights ; the common earth only a

little more than 2 ; water 1 pennyweight 3 grains ; air and fire

are far more rarefied, and less materiate, and of no weight at all.

Now form does not increase matter. The question is therefore,

how it is possible from a body of 2 pennyweights, together
with others far more rarefied, to educe by form a body which

in an equal dimension weighs 20 pennyweights. There are

two ways of escaping the difficulty. It may be said, first,

that the more rarefied elements press the denser into a greater

density than that of the simple element; secondly, that the

Peripatetics do not understand this of common but of ele-

mentary earth, which is heavier than any compound substance.

But for the first, fire and air do not condense except by acci-

dent, as shall be shown in its proper place. And for the second,

that earth which should be heavier than gold and everything

else, is so situated as to be scarce available for mixture. It
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would be better therefore that they should give up trifling, and

that the dictatorship should cease.

3. The series or scale of closeness in matter should be care-

fully observed; and how it passes from a greater to a lesser;

and that sometimes by steps, sometimes by jumps. For this

speculation is useful, both for judgment and practice. This

closeness is greatest in metallic and subterraneous bodies; so

that of the 32 parts they possess 12; such being the distance

between gold and pewter. In this descent there is a great

leap from gold and quicksilver to lead ; but a gradual incline

from lead to tin. Again, there is a great leap from metals to

stones, except that the magnet intervenes, which is thereby

proved to be a metallic stone. But from stones to the other

bodies down to the very lightest the descent is very gradual
and continuous.

injunctions. 1. The source of density being as it seems in

the depth of the earth, so that towards its surface bodies

are extremely extenuated, it is worthy of remark that gold

(which is the heaviest of metals) is yet sometimes found

in the sands and deposits of rivers, and that nearly in a

pure state. Careful inquiry should therefore be made as

to the situation of such places ; whether they do not lie at

the foot of mountains, the roots and foundations whereof

may be compared with the deepest mines, and whether gold
be not washed away from thence ; or what it is that produces
such a condensation so near the surface of the earth.

2. There should be an inquiry touching mines in general;
which kinds are usually the deeper, and which nearer the

surface of the earth ; in what regions and in what soils they
are formed ; how they are with reference to water ; but most

of all in what beds they lie ; and with what stones or other

fossils they are surrounded or mixed. In short, everything

pertaining to them should be examined, to discover by what

means the juices and spirits of the earth are united or com-

pressed into that metallic condensation, which so far exceeds

all others.

Observations.

4. There is no doubt but that both in vegetables and like-

wise in the parts of animals there are many bodies to be found

far lighter than fir wood. For the down of some plants, the
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wings of flies, the slough of snakes, and also various artificial

productions, as tender rose-leaves remaining after distillation,

and the like, are (as I conceive) lighter than the lightest woods.

5. That idea to which the human mind is prone, namely,
that hard bodies are the densest, is to be checked and cor-

rected. For quicksilver is a fluid, gold and lead are soft
; yet

these are denser and heavier than the hardest metals (iron and

brass), and much more so than stones.

6. In the Table there are many unexpected results. For

instance, that metals are so much heavier than stones; that

glass (a refined body) is heavier than crystal (a congealed

body) ; that common earth has so little weight ; that the dis-

tilled oils of vitriol and sulphur are nearly as heavy as the raw

substances ; that there is so little difference between the weight
of water and wine ; that chemical oils (which would seem to

be more fine and subtle) are heavier than expressed oils ; that

bone is so much heavier than horn and teeth ; and many other

things of a similar character.

injunction. 3. The nature of Dense and Rare, though it

pervades nearly all other natures without being subject to

their laws, appears only to have a great agreement with

Heavy and Light. But I suspect that it has likewise some-

thing in common with the slow and quick reception and

rejection of heat and cold. Make experiment therefore

whether rare bodies do not admit and lose heat or cold more

quickly than dense ones. And try this in gold, lead, stone,

wood, and the like ; but do it with the same degree of heat,

and with the same quantity, and figure of body.

Reminders concerning Practice.

1. All mixture of bodies may be detected and disclosed

by means of the Table and Weights. For if you wish to find

how much water is mixed with wine, or how much lead with

gold, and the like ; weigh the mixture, and then consult the

Table of specific gravities. The mean proportion of the com-

pound compared with the simples will give the quantity of the

mixture. I suppose this was the svprjKa of Archimedes ; but

at any rate the thing is so.

2. The manufacture of gold, or the transmutation of metals

into gold, is to be much doubted of. For of all bodies gold
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is the heaviest and densest, and therefore to turn anything
else into gold there must needs be condensation. But con-

densation (especially in very materiate bodies, as metals are)
can scarce be superinduced by us men who live on the surface

of the earth. For most condensations by fire are pseudo-
condensations with respect to the entire body (as will after-

wards appear); that is, they condense bodies in certain of

their parts, but not in the whole.

3. But the conversion of quicksilver or lead into silver

(which is rarer than either of them) is a thing to be hoped
for; since it only implies fixation, and some other things, but

not condensation.

4. Notwithstanding if quicksilver, lead, or any other metal

could be turned into gold, so far as to have all the other

properties thereof except weight ; that is, if they could be

made more fixed, more malleable, more ductile, more durable,

less subject to rust, brighter, yellower, and the like ; it would

doubtless be both profitable and useful, even though they did

not acquire the weight of gold.

Observation.

7. There is nothing heavier than gold ; and up to this time

no invention has been discovered to make pure gold heavier

by art.

It has been remarked however that lead increases both in

bulk and weight, especially if it be stored in cellars under

ground, where things soon gather rust. This has been prin-

cipally detected in stone statues, whose feet were fastened

with leaden bands. For these bands have been found to swell ;

so that portions of them hung from the stones like warts.

But whether this were an increase of the lead, or a sprouting

of vitriol, should be more fully inquired.

The History.

A TABLE OF THE BULK OF MATTER WITHIN A GIVEN SPACE OB

DIMENSION IN THE SAME BODIES WHOLE AND POWDERED.

Dwt. Gr. Dwt. Gr.

Mercury in body, as much \ Sublimate of mercury in
~|

as will fill the prism, [
19 9 & compressed powder

J-

3 22

weighs . . J weighs . . J
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Dwt. Gr. I>wt. Gr.

Lead in body . . . 12 1 Ceruss, in a compressed! .

gi
powder . . J

Steel in body . . .810 in powder prepared as in

medicines, and com- 1-29
pressed . . J

Crystal in body . . 2 18
"

ground and compressed . 2 20

Red sandal wood in body 1 5 in a compressed powder . 16

Oak wood in body . . 19 in ashes . . . .12
A TABLE OF THE BULK OF MATTER WITHIN A GIVEN SPACE OR

DIMENSION, IN BODIES CRUDE AND IN BODIES DISTILLED.

Dwt. Gr. Dwt. Gr.

Sulphur in body . .22 in a chemical oil . . 1 18

Vitriol in body . . 1 22 in oil . . . 1 21

Wine in body . . . 1 2f distilled . . . . 22

Vinegar in body . . 1 3 distilled . . . .11
Admonition. The manner of converting a body into powder

conduces much to the opening or expansion of the body.
For the process by simple rubbing or filing is one thing,

that by sublimation, as in mercury, another ; that by strong

waters and corrosives (that is by turning the bodies into

rust) as in oxide of iron, and slightly in prepared steel,

another; and that by burning, as ashes and lime, another.

Therefore these are by no means to be regarded as the

same.

injunction. These two Tables are extremely meagre.
That would be a perfect table of bodies with their openings,
which should give first the weight of every body in its

whole state; secondly, that of its crude powder; thirdly,

that of its ashes, calcination, and rust ; fourthly, that of its

amalgamations ; fifthly, that of its vitrifications (if it is

vitrifiable) ; sixthly, that of its distillations (subtracting the

weight of the water wherein it is dissolved), with all the

other alterations of the same body ; that so a judgment might
be formed of the openings of bodies, and the closest con-

nections of integral nature.

Observations.

1. Powders are not properly openings of bodies, because

the increase of space is not caused by dilatation of the body,
but by interposition of air; yet an excellent estimate of the

internal closeness or porosity of bodies is obtained thereby.
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For the closer bodies are, the greater is the difference between

their powder and their body entire. Therefore the proportion
of crude quicksilver to sublimate ofmercury in powder is as five

to one, or rather more. The proportions of steel and lead are

not quite so much as four to one. But in lighter and porous
bodies the position of the parts is sometimes looser in the

entire body than in its powder when compressed; as in oak

wood, the ashes are heavier than the body itself. So likewise

in the powders themselves, the heavier a body is the less

dimension has the powder when pressed, compared with the

same unpressed. For in lighter bodies the parts of the powders

(as they less compress and cut the air that is mixed with them)
can so support themselves that the powder unpressed will fill

three times as much space as when pressed.

2. Distilled bodies are generally rarefied, and lose in weight;
but wine does this twice as much as vinegar.

Speculation.

1. Tangible bodies have thus been divided into classes of

rich and poor. There remains still another class, namely, that

of pneumatic bodies ; but these are not indued with weight, the

effect of which would enable us to form a judgment of the bulk

of matter contained in them. We require therefore another

kind of interpreter. But first I must set forth the kinds of

pneumatic bodies, and then proceed to compare them.

As in tangible bodies I postpone for a while the inquiry of

the internal parts of the earth, so in pneumatic bodies I post-

pone speaking of things eternal.

Pneumatic bodies with us are of three kinds ; imperfect,

attached, and pure. The imperfect are fumes of all kinds,
and arise from different matters; which may stand in this

order. First, volatile fumes, that exhale from metals and some

fossils, which (as their name signifies) are rather volatile than

pneumatic ; because they are very easily coagulated, either by
sublimation or by falling or precipitation. Secondly, vaporous
fumes that exhale from water and watery bodies. Thirdly,
fumes (using the general name in a special sense) that exhale

from dry bodies. Fourthly, exhalations from oily bodies.

Fifthly, breaths from bodies watery in their substance and
inflammable in their spirit; as are wines, fermented liquors,
and strong drinks.
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There is likewise another kind of fumes ; namely, those in

which flame terminates. But these can only exhale from in-

flammable bodies, as they succeed flame. These I call after-

fumes or secondary fumes. Therefore there can be no after-

vapours, because watery bodies are not inflammable ; but there

may be after-fumes (using the word in the special sense), after-

exhalations, after-breaths, and likewise, as I conceive, in some

bodies, after-volatiles.

Attached pneumatic bodies are those which are not found by
themselves or free, but only inclosed in tangible bodies ; and are

the same as what are commonly called spirits. They partake
both of an oily and a watery substance, and are nourished by
the same ; which, on being converted into a pneumatical sub-

stance, constitute a body composed as it were of air and flame,

and combining the mysterious properties of both. Now these

spirits (in the case of free pneumatic bodies) approach very

nearly to the nature of breaths; such as rise from wine or

salt. They have two natures
;
the one of crude, the other of

living spirits ; whereof the former exist in every tangible body,
the latter only in such as are animated, whether of the vege-
table or sensitive world.

Of pure pneumatic bodies there are only two ; namely, air

and flame ; though these also admit of great variety, and un-

equal degrees of bulk.

A TABLE OF PNEUMATIC BODIES ACCORDING TO THE FOREGOING

SPECULATION, ARRANGED IN ORDER OF BULK.

The volatile parts of metals and Breaths.

fossils. After-breaths.

The after-volatile parts of the same. Crude spirits attached in tangible

Vapours. bodies.

Fumes. Air.

After-fumes. Living or kindled spirits attached

Exhalations. in tangible bodies.

After-exhalations. Flame.

We are now to inquire of the bulk of these bodies as com-

pared with one another, and also with tangible bodies. And if

the nature of lightness could by its tendency upwards make

manifest the rarity of bodies, as the nature of heaviness by its

tendency downwards makes manifest their density, the compa-
rison might well be made. But there are many difficulties in

the way.

First, the differences of motions in invisible bodies are not
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immediately perceptible to the sense. Secondly, there is not

found in air and similar bodies such a strong desire of mounting

upwards as is generally supposed. Lastly, if the air did mount

upwards, yet, as it commonly forms a continuous body with other

air, the motion would be scarce perceptible. For as water

does not weigh upon water, so air does not rise up through air.

And therefore other means must be devised.

Now that pneumatic bodies do in fact vary in bulk, one

compared with another, and that the order and series of rarity

as set down in this Table rests upon solid ground, some tolerable

evidence may be produced. But as to the precise degrees of

bulk in different pneumatical bodies, compared with each other,

and also in pneumatical bodies as compared with bodies tan-

gible, the inquiry is certainly more difficult.

First, then, it is probable that all fumes, secondary as well as

primary, are inferior in rarity to air. For they are visible,

which the air is not ; and they themselves, after they are mixed

with the air, soon become invisible.

That after-fumes are more thin and rare than fore-fumes is

sufficiently evident; for they are the carcasses and solutions of

flame, which is itself so subtle a body. It is proved likewise by
experience that in night entertainments, where rooms are lighted

by so many lights and torches, the air is still good enough for

respiration, even after the lapse of many hours, notwithstanding
the quantity of after-fumes received into it ; whereas if these

fumes were fore-fumes (such as those of candles and torches

put out, and smoking without flame) no one could endure them

even for a much shorter time.

All crude spirits attached in tangible bodies are likewise, in

my opinion, denser than the air. For the spirits of vegetables,
dead animals, or the like, when they have exhaled, manifestly
retain something gross or tangible ; as may be seen in odours ;

which, being nothing but fumes going out by little and little,

and not in a body, as invisible fumes and vapours do, yet if

they light on anything tangible, especially if it be soft, they

apply themselves to it, adhere to it, and infect it with their

odour. It is manifest therefore that they have an affinity

with a gross nature, which is not easily thrown off.

But living spirits, I conceive, are somewhat rarer than the

air itself; both because they have somewhat of the nature of

flame, and also because I have found, by careful trial, that air
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has no power to diminish or lighten weight. For an inflated

bladder, though it is filled with air, is not lighter than when it

is empty and compressed ; and so likewise a sponge or fleece of

wool filled with air is not lighter than the same when empty,
with the air excluded. But there is a manifest difference in

the weight of a live and dead body, though not so great as

is commonly thought. Whence it appears that air does not

diminish weight, but that the living spirit does. And as weight
determines densities, so diminution of weight should determine

rarities.

Last in order comes flame, both because it manifestly

mounts upwards, and because it is probable that the propor-

tions of pneumatic bodies do not differ from the proportions of

the bodies that feed them; and therefore that as oil is rarer

than water, so flame is rarer than air and spirit. Flame like-

wise appears to be a thinner, softer, and more yielding body
than air; for the least breath or commotion of air near a

lighted candle will make the flame tremulous.

The History.

1. With regard to the comparative expansion of pneuma-
tical and tangible bodies, though it be a thing difficult to be

discovered, yet I have not laid aside all care about its inquiry.

Now it seemed to me that the most certain proof would be

this : if any tangible body (whereof the bulk has been pre-

viously taken and measured) could be absolutely turned into

a pneumatic body, and then the bulk of that were likewise

observed. For a comparison of the proportions of the two

would clearly demonstrate how much the dimensions had been

multiplied.

2. I took therefore a small glass phial, which would hold

about an ounce. Into this phial I poured half an ounce of

spirit of wine ; for that being the lightest liquid approaches
nearest to a pneumatic nature. I then took a very lai'ge

bladder, which would hold eight pints (or a gallon as we call it

in English). The bladder was not an old one ; therefore it

was neither dry nor stiff, but fresh and soft. Out of this I

forced all the air, as well as I could, so that the sides were

contiguous and stuck tog-ether. I tnen smeared it outsideO O
with a little oil, and rubbed it in gently, that the porosity of

the bladder might be closed up by the oil, and likewise that it
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might become more pliant and yielding. Next I placed the

mouth of the phial within the mouth of the bladder, and tied it

tight with a waxed thread ; and then put the phial over hot

coals in a chafing-dish. In a short time the vapour of the

spirit of wine ascended into the bladder, and by degrees in-

flated it very strongly on every side. On this I immediately
removed the glass from the fire, and pricked a hole in the top
of the bladder with a needle, that the vapour might rather

escape than return into drops. Then I took away the bladder

from the phial, and examined by the scales how much of the

half ounce of spirit of wine was gone and turned into air.

The loss I found was not more than six pennyweights ; so that

six pennyweights of spirit of wine, which in the body (as I

recollect) did not occupy a fortieth part of a pint, when turned

into air filled a gallon.

Admonition. I recollect likewise that the bladder, on being
removed from the fire, began to shrivel a little ; so that

notwithstanding so remarkable an expansion, yet the vapour
did not seem to be converted into a pure and fixed pneumatic

body, seeing it was inclined to recover itself. Nevertheless

this experiment may prove fallacious, if we conjecture from

this that common air is still rarer than this kind of vapour.
For I conceive that spirit of wine made pneumatic (though
not pure), yet by reason of its heat exceeds cold air in

rarity, because air itself is wonderfully dilated by heat, and

considerably exceeds cold air in bulk. I suppose therefore

that if the experiment were made with water the expansion
would be much less; though the body of water contains

more matter than the spirit of wine.

3. If you look at the fume rising from a wax candle just

put out, and measure its thickness by the eye ; and again, if

you observe the body of that fume when it is rekindled ; you
will see that the expansion of the flame, as compared with the

fume, is about double.

Admonition. If you take & few grains of gunpowder and set

them on fire, there is a great expansion compared with the

body of the powder. But on the other hand, when the flame

is extinguished the body of the fume expands much more.

Do not however conceive from this that a tangible body is

more expanded in fume than in flame; for it is quite the

reverse. The reason of the appearance is, that flame is a
VOL. V. A A
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body entire, and fume a body mixed in far the greater part

with air; and therefore as a little saffron colours a large

quantity of water, so a little fume spreads itself over a large

space of air. For the fume when thick (as has been said

before) and not diffused, appears less than the body of flame.

4. If you take a piece of orange peel (which is aromatic and

oily) and squeeze it suddenly near a candle, there spirts out a

kind of dew in small drops ; which nevertheless makes a very

large body of flame as compared with the drops.

Observation.

The conceit of the Peripatetics, that the variety of the ele-

ments compared one with the other is in a proportion of ten

to one, is a thing fictitious and arbitrary. For it is certain

that air is at least a hundred times rarer than water, and flame

than oil ; but that flame is not ten times rarer than air itself.

Admonition. Let it not be thought that this inquiry and

speculation on pneumatic bodies is too subtle or curious.

For it is certain that the omission and neglect hereof have

paralysed philosophy and medicine, and made them as it

were planet-struck; so that they have stood amazed and

helpless as far as the true investigation of causes is con-

cerned ; attributing to qualities things which are owing to

the spirits ; as will appear more fully in the proper title of

Pneumatic Bodies.

OF THE DILATATIONS AND CONTRACTIONS OF BODIES.

Transition.

So much for the inquiry concerning the bulk of matter

in bodies, according to their different consistencies, while

they are at rest. But concerning the appetite and motion

of bodies, whereby they swell, subside, become rarefied, con-

densed, dilated, contracted, and occupy more or less space,

we must inquire, if possible, still more accurately. For this

inquiry is more profitable, as it both reveals and governs
nature. Nevertheless it must here be made by snatches, and

cursorily ; for this title of Dense and Rare is so general, that if

it were fully drawn out it would anticipate many of the suc-

ceeding titles, which is not fit to be done.
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Admonition. It would not be difficult for me to reduce the

scattered history (which I shall now subjoin) to a better

order than that which I have followed, by placing instances

which are related to one another by themselves. But I have

purposely avoided this, for two reasons. First, because many
of the instances are of a doubtful nature, and bear upon
more than one subject ; and therefore accurate order in such

things involves either iteration or error. Secondly (and
this is the principal reason why I am averse from any exact

method), I wish to leave the matter in hand open for every
man's industry to imitate. Now if this collection of instances

had been arranged according to any scientific and remarkable

method, many doubtless would have despaired of being able

to make an inquiry of the same kind. By example therefore,

as well as by admonition, 1 warn every man to make use, in

procuring and propounding instances, of his own judgment,
his own memory, and his own store. Be it enough that

invention always proceeds by writing, and not by memory
(for that would be something ludicrous in such a variety of

instances) ; so that it may afterwards be perfected by the

light of true induction. And let it be ever kept in mind

that in this work I only demand a contribution and tax

from the sense for the treasury of the sciences ; and that I

am not proposing examples for the illustration of axioms,

but experiments to establish them. But yet in setting forth

the instances I shall not neglect arrangement altogether, nor

proceed loosely, but I shall so place them that they may
mutually shed light on one another.

Scattered History.

1. No wonder if dilatation of a body follows on the reception
of another body within it ; for this is a direct augmentation or

addition, not a true rarefaction. Nevertheless, when the body
admitted is a pneumatic body (as air or spirit), or even when it

is a tangible body, if it glide in and insinuate itself gradually,

it is commonly regarded as rather a swelling than an addition.

DILATATIONS BY SIMPLE INTROCEPTION, OR THE ADMISSION

OF A NEW BODY.

2. Bladders and other tensile bodies (as bellows for instance)
A A 2
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are inflated and distended by air alone ; so that they become

hard, and will bear to be struck and tossed about. A bubble

of water also is like a bladder, except that it is so fragile.

3. Liquors poured from above out of one vessel into another,

or stirred up violently with spoons, ladles, or winds, are mixed

up and united with the air, and thereby rise into froth. But

they soon subside and shrink into less space, the air escaping
as the little bubbles of froth burst.

4. Children build towers of bubbles from soap and water

(the soap making the water more tenacious) ; so that a very
little water, by the introception of air, fills a large space.

5. But it is not found that flame can be mixed with air, and

grow frothy by the blowing of bellows or any other agitation

from without, so as to constitute a body compounded of flame

and air ; like froth, which is compounded of air and liquor.

6. But on the other hand it is certain that, by an internal

mixture in a body before it is set on fire, a mixed body may be

made of air and flame. For gunpowder has uninflammable

parts by reason of the nitre, and inflammable parts principally

by reason of the sulphur ; whence likewise its flame is whiter

and paler than other flames (though the flame of sulphur itself

inclines to blue) ; so that this flame may justly be compared to

a most powerful froth composed of flame and air, or to a kind

of fiery wind.

7. As froth is a body composed of air and liquor, so likewise

are all powders composed of air and small particles of the body

pulverised; and therefore they do not otherwise differ from

froths than as contiguous differs from continuous. For the

great bulk of them consists of air, which raises up the parts of

the body ; as is shown in the second and third tables.

8. Tumours arise in the stomach and other parts of animals

from the introception of wind and watery humour; as in

dropsy, tympanites, and the like.

9. There is a kind of pigeon which, drawing back its head

within its neck, is inflated and swelled.

10. In respiration the lungs alternately dilate and contract

(like bellows) as they draw in and send out the air.

11. The breasts of pregnant women swell with the milky
humour.

12. Look in a glass, observe the breadth of the pupil in each

eye, and then shut one eye ; you will see the pupil of the open
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eye manifestly dilated, as the spirits which supplied both eyes
now flow into one.

13. The cracks of bowls, and in like manner of other woods

contracted by dryness, are filled up and consolidated by being

kept for a while in water, and soaking it into their pores.

14. There is a kind of fungus (called Jew's ear) which grows
on trees, that swells exceedingly on being put into water, which

sponge and wool do not.

Transition.

AND so much for the receptions of one body within

another, which are pseudo-rarefactions. I now pass on to

dilatations and swellings in bodies from the native spirit

(whether they be natural, as they call them, or preternatural),

without fire or manifest external heat; though in these cases

also there sometimes follows an accession or introception of

humour besides the simple dilatation.

DILATATIONS BY THE NATIVE SPIEIT EXPANDING
ITSELF.

The History.

1. Must, new beer, and the like, when casked, swell and rise

exceedingly, so that unless they obtain a vent they will burst

the cask ; but if if this be given them they rise, and froth up,
and as it were boil over.

2. Spirituous liquors close confined, and bottled tight, often

burst with great force, and sometimes send out their stopper
like a bullet.

3. I have heard that new wine just trodden out, and still

fermenting, when put into a strong and thick glass (the mouth

of the glass being so closed and sealed that the must could

neither burst it nor break through) as the spirit could find no

vent, has with continual circulation and vexation completely
transformed itself into tartar ; so that nothing remained in the

glass except vapour and lees. But of this I am not certain.

4. Seeds of plants, as of peas, beans, and the like, swell a

little before they put forth root or stalk.

5. Trees sometimes swelling with native juice and spirit

burst their bark, and put out gums and tears.

6. Many gems likewise appear to be eruptions of the purer
A A 3
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juices from rocks. For both gums and the gems of rocks are

shown by their clearness to be filtered and purified juices; so

that even rocks and stones seem to swell with a native spirit.

7. No doubt but that in the seed of animals the first act

towards vivification is an expansion of the mass.

8. Vitriol in bursting forth as it were blossoms, and almost

sprouts like a tree.

9. Stones with time and age (especially in damp places) send

out a salt of a nitrous nature.

1 0. All soil swells with nitre ; and therefore any earth

covered and heaped up so that its juice is not drawn out by
the sun and air, nor consumed in vegetation, collects nitre, as

an internal swelling. Hence in some parts of Europe they
make artificial mines of nitre by heaping up earth in houses

prepared for the purpose, and keeping out the sun.

11. Sweat comes forth in animals when the spirits are dilated

by motion, and the humours as it were liquefied.

12. The pulse of the heart and arteries in animals is caused

by an endless and alternate dilatation and contraction of the

spirits.

13. The voluntary motion likewise in animals, which (in the

more perfect) is performed by the nerves, seems to have its

root first in the compression and then in the relaxation of the

spirits.

14. In animals, on the contusion of any limb a swelling

ensues'; and the same occurs in most pains.

15. The stings of wasps and bees make a great swelling for

the size of the wound ; but that from the bite of a serpent is

still greater.

16. Nettles, bryony, and some other things raise the skin,

and make blisters on it.

17. It is accounted an evident sign of poison (especially of

that kind which operates by malignancy, not by corrosion) if

the face or body be swollen.

18. When blisters are applied to the neck or any other

part for the cure of diseases, there rises a watery humour, or

ichor, which flows out when the skin is cut or pricked.

19. All pustules from an internal cause, and the like

excrescences and abscesses, produce apparent swellings, and

raise the skin.

20. A sudden burst of anger in some inflates the cheeks, as

likewise does pride.
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21. Frogs and toads swell; and many other animals when

angered erect their combs, hair, and feathers. And this pro-
ceeds from a contraction of the skin by the swelling of the

spirits.

22. Turkey-cocks swell greatly when angry, and raise their

feathers like a mane. Birds while they sleep, the spirit being
dilated by the reception of heat into the inner parts, are some-

what swollen.

23. In all decay and putrefaction the native spirits of the

body begin to swell ; and when they hasten to come forth,

they loosen and alter the framework of the body. And if this

framework be somewhat tenacious and viscous, so that they
cannot escape, they try new forms, as in worms generated
from corruption. But the commencement of the action pro-
ceeds from the dilatation of the spirits.

24. And the spirit confined in putrefaction produces not

only animal, but also vegetable life ; as is seen in moss and the

hairiness of some trees. I remember that in summer time I

once left by chance a cut lemon in a close room, and two

months afterwards I found a putrefaction growing on the cut

part; tufts of hair an inch high at least; and on the top of

each hair a kind of head, like the head of a small snail,

plainly beginning to imitate a plant.

25. In like manner rust is formed on metals, glass, and the

like, from a dilatation of the native spirit, which swells, and

presses on the grosser parts, driving and propelling them

before it that it may get out.

26. Whether the earth swells in its surface, especially where

the soil is spongy and hollow, is a point to be inquired. Cer-

tainly in soils of this kind there are sometimes found trees like

the masts of ships, lying sunk and buried in the ground several

feet deep; so it would seem that these trees had been blown

down by storms long ago, and afterwards covered up and

buried by the earth gradually raising itself over them.

27. But in earthquakes the earth swells suddenly and mani-

festly ; and oftentimes there burst forth spring^ of water,

wreaths and balls of flame, and strong and strange winds ; and

stones and ashes are hurled up into the air.

28. But yet earthquakes do not all take place quite suddenly,
for it sometimes happens that the earth trembles for several days ;

and in our time in Herefordshire there was a very small, slow,

A A 4
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and partial earthquake, in which some acres of land continued

to move gradually for a whole day, and transferred themselves

to another place not far off, which lay a little lower, and there

rested.

29. Whether the body of waters in the seas sometimes swells

is a matter to be inquired. For the tides must needs be caused

either by a progressive motion, or by the rising of the water

upwards through some magnetic virtue and consent ; or lastly

by some swelling or relaxation in the waters themselves. And
this last (if it be one of the causes of any tide) belongs to the

present inquiry.

30. The water in some fountains and wells swells and falls

again, so that it would appear to have certain tides.

31. Springs of water likewise sometimes burst out in certain

places without any earthquake, at intervals of some years, from

causes not known. And such eruption generally occurs during

great droughts.

32. It has likewise been remarked that sometimes the sea

swells, not at the time of the flood, and with no external

wind ; and this generally precedes some great storm.

injunction. It would be worth trying whether there is not

sometimes some relaxation in the body of water, even in a

small quantity. But if water be exposed to the sun or air,

it will more likely be consumed ; and therefore the experi-
ment should be made in a closed glass. Take then a glass

with a large- belly and a long and narrow neck, and fill it with

water up to the middle of the neck. But do this in a dry
season with a north wind, and leave it till the wind changes
to the south and turns wet, and see if the water rises at all

in the neck of the glass. Inquire likewise carefully of the

swellings of water in wells, whether they take place rather

by night than by day, and at what season of the year.

33. In wet weather the wooden pegs of violins swell and

become harder to screw. So likewise wooden drawers are

harder to pull out, and wooden doors open with more difficulty.

34. The strings of violins break if they are stretched tight

in wet weather.

35. Humours in the bodies of animals in wet weather and

south winds are found to be relaxed and swell, and to run, and

oppress and obstruct the passages more.

36. It is a received opinion that not only in animals, but



" HISTORIA DENSI ET RARI." 361

also in plants, humours and juices swell and fill up the cavities

more about the time of the full moon.

37. Salts in damp places dissolve, open, and dilate themselves,

as also in some degree do sugar and preserves ; which if they
are not stored in a room where a fire is sometimes lighted, grow
mouldy.

38. All things likewise which have felt the fire and been a

good deal contracted are somewhat relaxed by time.

39. The swellings and relaxations of the air should be care-

fully inquired into, and how far the causes of winds (in any

great part) are concerned therein, when vapours are neither

collected easily into rain nor dissipated into clear air, but induce

swellings in the body of the air.

Transition.

So much then with respect to the dilatations of bodies by
the native spirit, whether in maturations or in rudiments of

generations, or in excitation by motion, or in natural or pre-
ternatural irritations, or in putrefactions, or in relaxations,

being but a few particulars taken out of the heap of nature.

I must now pass on to the openings and dilatations produced

by fire and actual external heat.

THE DILATATIONS AND OPENINGS OF BODIES WHICH ABE
CAUSED BY FIEE, AND ACTUAL, SIMPLE, AND EXTERNAL
HEAT.

Admonition. The openings of bodies by heat or fire

(whereof I shall now inquire) belong properly to the titles

of Heat and Cold, the Motion of Hyle, and Separations and

Alterations. Nevertheless some touch and taste of them
must be given in the present title ; for without some know-

ledge of these the inquiry concerning Dense and Rare can-

not proceed aright.

The History.

1. Air is dilated simply by heat. For there is nothing

separated or discharged, as in tangible bodies, but a simple

expansion takes place.

2. Cupping glasses are applied to the skin, the glass and

the air contained in it having been first heated ; presently the

air, which has been dilated by heat, begins to cool, and to be
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gradually contracted into its former state ; and then the flesh is

attracted by the motion of connection. But if you wish the

glass to draw stronger, take a sponge dipped in cold water, and

place it on the belly of the glass ; thus the air will be further

contracted by the coolness, and the attraction will be more

powerful.

3. Take a glass and heat it, and afterwards put it into water ;

it will attract the water so as to fill at least a third part of the

space within, which shows that the air was rarefied likewise by
the heat as much as a third of that space. But this is not

enough ; for the glass I used was so thin that it would not

easily bear a greater heat without danger of breaking. But if

the phial were of iron or brass, and heated to a greater degree,
I conceive the air might be dilated twice or thrice as much,
a thing well worth trying ; as also how far the rarefaction can

be carried, in order that we may be better able to judge of the

rarity of the air in the higher regions, and thence of the ether

itself.

4. In thermometers (which so accurately mark the degrees
and varieties of heat and cold in the weather) it is clearly shown

how small an accession of heat will sensibly expand the air.

For a hand laid on the glass, a few rays of the sun, or even

the breath of the bystanders will affect it; nay, the inclina-

tions of the external air itself to heat and cold (though im-

perceptible to the touch) do yet gradually and continually

dilate and contract the air in the glass.

5. Hero describes an altar so constructed that when the

offering was laid upon it and the fire lighted, water suddenly
descended and put out the fire. This required no other con-

trivance than the making of a close and hollow space under the

altar filled with air, which, on being heated and expanded by
fire, could find no exit except through a pipe carried up the

wall of the altar, and then bent down, with its mouth opening
over the altar. Into this pipe (which was made with a belly

that it might hold a greater quantity) water was poured. The

water was prevented from running out by a cock below, which

cock being turned let in the dilated air, which forced up the

water and so drove it out.

6. Fracastorius invented a remedy for apoplectic fits, by

placing a heated pan at some distance round the head. For by
this means the spirits that were suffocated and congealed in the
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cells of the brain, and oppressed by the humours, were dilated,

excited, and revived.

7. Butterflies likewise, which lie as dead in winter, on being

placed before the fire or in the sun, recover life and motion.

And persons in fainting-fits are restored as well by hot and

strong liquors taken internally as by external heat, friction, and

motion.

8. The opening of water proceeds thus : On the first heat

it emits a small and rarefied vapour, without any other per-

ceptible change in the body. If the heat be continued, the

water does not rise in its whole body, nor even in small bubbles

as in froth, but it ascends in larger and rarer bubbles, and

resolves itself into a copious vapour. This vapour, if it be not

obstructed or driven back, mixes with the air, being at first

visible, then disappearing and losing itself to view.

9. The opening of oil proceeds thus: On the first heat

certain little drops or grains diffused through the body of the

oil rise up with a kind of crackling noise. Meanwhile no

bubbles play on the surface (as in water), nor does the whole

body swell, nor does any exhalation almost escape. But after

some time the whole rises and dilates with a manifest expan-
sion to about twice the size, and a very thick and copious ex-

halation issues forth. This exhalation, unless it catches fire in

the meantime, mixes at last with the air, as vapour of water

does. Oil however requires a greater heat than water to

make it boil, and is much longer in beginning to boil.

10. Spirit of wine opens more like water than oil. For it

boils up in large bubbles without froth or rising of the whole

body; but it expands and escapes with much less heat and

much quicker than water ; and partaking, as it does, of both

natures (the watery as well as the oily), it both easily mixes

with the air and soon catches flame.

11. Vinegar, verjuice3 and wine have this difference in their

process of opening ; vinegar rises in smaller bubbles, and more

about the sides of the vessel; verjuice and wine in larger

bubbles, and more in the middle of the vessel.

12. As a general rule, unctuous liquors, as oil, milk, fat, and

the like, rise and swell in the whole body at once ; ripe juices

(and unripe ones still more) in large drops; worn-out and

vapid juices in small drops.

13. All liquors, even oil itself, are alike in this; that
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before they boil they cast up a few half-bubbles here and

there about the sides of the vessel.

14. All liquors are alike also in this ; that they open, boil,

and are consumed sooner in a small quantity than in a large one.

Admonition. The experiment of the opening of liquors should

be made in glass vessels, that the motions in the bodies of

the liquors may be better seen ; upon braziers of an equal

heat, that the difference may be more exactly noted ; and

with a slow fire, because a quick fire precipitates and con-

founds the actions of bodies.

15. There are a good many bodies, not liquid, but solid and

consistent, which yet admit of being opened by heat to such a

degree as to melt or become liquid, so long as the heat works

and expands them. Such are wax, fat, butter, pitch, resin,

gums, sugar, honey; and most metals, as lead, gold, silver,

brass, and copper. They require however not only very differ-

ent degrees of heat to open them, but also different modifi-

cations of fire and flame. For some metals are melted by fire

simply, as lead ; others, by a fire stirred and blown by bellows,

as gold and silver; others require the mixtiire of some other

ingredient, as steel, which does not melt without a mixture of

sulphur, or something of the kind.

16. But all these bodies, if a strong fire be continued, not

only obtain the opening of colliquation, but pass on to a second

opening (namely, that of the volatile, or pneumatic, or of con-

sumption) ; all, I say, except gold. For as for quicksilver, seeing

it is fluid in its own nature, it begins with this second opening,

and is easily made volatile. But it is still uncertain whether

gold can be made volatile or pneumatic (or even potable as

they call it) ;
I do not mean soluble (for that is done easily and

commonly by aqua-fortis), but digestible or alterable by the

human stomach. Now the true test hereof seems to be, not

the raising and thrusting up of it by the force of fire, but such

an attenuation and alteration of it that it cannot be again re-

duced to a metal.

17. Likewise inquire further of glass and vitrified bodies,

whether they are consumed by fire, and turned into a pneu-
matic body. For glass is regarded as a fixed and juiceless

body; and vitrification as the death of metals.

18. All bodies that are melted begin the process with the

lowest stage of opening; namely, softening and inteneration,
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before they melt and become liquid and fusible. Such are

wax, gums, fusible metals, glass, and the like.

19. Iron and steel perfected and purified (if they contain no

mixture) are not further altered by simple fire, nor proceed

beyond this degree of softness ; that is, they become malleable

and flexible, and lose their brittleness, but do not reach col-

liquation or fusion.

20. Iron and glass, when opened to the degree of softness

of which I have spoken, seem to be dilated in their enclosed

spirit ; whence arises that action upon the tangible parts, which

makes them put off their hardness and obstinacy; and yet the

whole body is not seen to dilate or swell locally. Notwith-

standing, if you inquire somewhat more closely there will be

detected in them plainly a kind of invisible swelling and pul-
sation of the parts ; though it be restrained by the closeness

and compactness of their frame. For if you take glass ignited
and intensely heated, and lay it on a stone table or some like

body (though that table or body be itself also well heated, so

that the cause cannot be ascribed to cold), the glass will be

broken by reason of the hardness of the stone resisting this

secret swelling of the glass. In such cases therefore, when

they take heated glass from the fire, they use to lay below it

some powder or soft sand, which yields gently, and does not

resist the swelling in the parts of the glass.

21. Balls likewise discharged from ordnance, after all ex-

ternal motion of any kind has ceased, and to the eye they

appear perfectly immovable, are yet found a long time after

to have a tumult and pulsation in their smallest parts ; so that

if any thing be placed upon them, it will feel a considerable

force, and that not so much from the burning heat as from the

tremor of percussion.

22. Fresh wooden staves, when stirred about for some time

in hot ashes, assume a softness, so as to be more easily bent.

Make trial of this experiment with older staves and canes.

23. Combustible bodies open in this way; by fire they first

emit a fume, then catch flame, and lastly deposit ashes.

24. Bodies of a close and compact texture, that contain a

watery moisture which abhors flame (as laurel leaves and other

non-porous bodies, salts, and the like), open by fire in such a

way that the watery and crude spirit contained in them, being
dilated by the heat, is emitted with a noise before it catches
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flame. But if in any body this burst of wind and conception
of flame both take place at the same time (a thing which seldom

happens), a great tumult and a very powerful dilatation is pro-
duced ; the wind, like bellows within the body, blowing out

and expanding the flame on all sides, as in gunpowder.
25. Bread somewhat swells in the oven, though it loses a

little of its weight. And on the top of the loaf there is some-

times a bubble or bladder of crust collected; so that there

remains a hollow filled with air between that skin of crust

(which they cut off) and the body of the loaf.

26. Meats roasted likewise somewhat swell, especially if

the outer skin is kept on, as in sucking-pigs.

27. Fruits roasted sometimes leap out, as chestnuts do ;

sometimes break their skins and emit their pulp, as apples.

But if they be further scorched by the fire, they acquire a kind

of coaly crust, so as to leave a hollow (as in bread) between the

crust and flesh of the fruit. And the like occurs in eggs.

28. But if the heat be slow and hidden, and no ready vent

be given for the emission of vapour, as in pears roasted in the

ashes, and much more in things put into jars and then buried

in the ashes ; and likewise in meat either baked or stewed ;

the swelling and dilatation is repelled by the heat, and turned

back upon itself; and as in distillation it is restored, and makes

the body more moist, and as it were steeped in its own juices.

29. But in dry bodies, if the flame be stifled and find no ready

vent, the bodies are rarefied, and become hollow and porous,

as in charcoal and pumice-stones discharged from volcanoes.

Transition.

I SHOULD now pass on to the dilatations and openings of

bodies by heat in distillations; wherein such openings may
be seen more accurately than in cooking and burning. But

as it is fit to dwell a good while on these, and as the inquiry

thereof properly belongs to the titles of Heat and Cold, of

Motion of Hyle, and of Separations, it is but a little that

need be propounded in this title.

DILATATIONS BY EXTERNAL HEAT IN DISTILLATIONS.

1. There are two kinds of dilatation, opening, or attenua-

tion of bodies in distillations. The one in passage, when a body
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is turned into vapour or fume that is afterwards restored ; the

other in the body restored, which is always rarer, more subtle

and expanded, and less materiate, than the crude body from

which the distillation proceeded. For instance, rose-water is

rarer and less heavy than the juice of roses.

2. All distillation is performed by a kind of tide or recipro-

cation, first of rarefaction and version into a pneumatic body,
and next of condensation and restoration into a tangible body,
as the heat slackens and the vapour is driven back.

3. In distillations the actions of dilatation and condensation

are not pure; but that action intervenes (which is the most

according to the intention in practice) of the separation of the

heterogeneous parts ; as the pure juice, phlegm, water, oil, the

finer part, and the grosser part.

4. In distillations the degrees and differences of heats are best

inquired and determined ; as of coals, hot ovens, baths, ashes,

hot sand, dung, the sun, fire left to itself, fire blown by the

bellows, fire confined and reverberated, heat ascending or de-

scending, and the like ;
all which contribute wonderfully to the

openings of bodies, and especially to the complicated actions

of dilatation and contraction, whereof I will speak hereafter.

Yet these heats do not appear by any means to be true imita-

tions of that of the sun and the celestial bodies ; for they are

neither gentle and temperate enough, nor slow and continuous

enough, nor sufficiently refracted and modified by intermediate

bodies, nor unequal enough in their coming and going. But of

all these I will inquire diligently under the title of Heat and

Cold, and other appropriate titles.

5. Distillations and through them dilatations are performed
in a close vessel where the body to be distilled, the vapours
emitted from it, and the air, are shut up together. Yet in

common stills and alembics the outer air is not carefully ex-

cluded, but it can to a certain extent find an entrance through
the mouth of the still where the liquor passes. But in retorts,

when a greater degree of heat is required^ no passage is given
to the external air, but the mouth of the receiver is fitted so

close by luting to the mouth of the vessel (in which the body
is put) that the whole process of rarefaction and restitution is

performed within. But if the body is full of a vigorous spirit

(as vitriol
is), it requires a large and capacious receiver, that the

vapours may play more freely, and not break the vessel.
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injunctions. 1. Although however distillations are performed
as it were in a cell shut in on all sides, yet there is space

enough for some parts of the body to expand into vapour,

for others to subside into dregs, and also for the vapours to

collect and restore themselves, and (if they be heterogeneous)
to separate one from the other. The following injunction

therefore is of great moment, since it may open a way to the

stirring of nature in her inmost parts, and to new transforma-

tions. For the Vulcan of chemists and physicians (though it

has produced many useful things) has failed perhaps in getting
hold of the genuine properties of heat, by reason of the.divorces

and separations of the parts which always occur in their ope-
rations. Therefore the sum of the injunction turns on this ;

that this separation and alternation of rarefaction and con-

densation be entirely prevented, and the operation of the

heat confined within the barriers of the body itself. For

this Proteus of matter will perhaps by this means be mana-

cled and forced to turn itself into all its shapes to get free.

On this point many examples occur to me, and others may
perhaps be found ; but I will propose one or two of the easiest,

merely to make my meaning clear.

2. Take a cubic iron vessel with very strong and thick sides.

Put into it a cube of wood made to the perfect measure of the

vessel, and which exactly fills it. Make an iron lid no less

strong than the sides of the vessel, and lute it up perfectly

as chemists do, so as to be as close as possible and fire-proof.

Then place the vessel on the fire, and leave it there for a few

hours ; and afterwards take off the lid and see in what state

the wood is. I conceive (seeing it was absolutely prevented
both from catching fire and from emitting fume, so that the

pneumatic and moist part of the wood could not be discharged)

that one of these things must happen : either the body of

wood will be converted into a kind of amalgam, or it will be

resolved into air or a pure pneumatic body, leaving some

dregs (coarser than ashes) at the bottom, and some incrusta-

tion on the sides of the vessel.

3. In a like iron vessel make an experiment with pure

water, and fill the vessel up to the brim. But let the fire be

slower and the tune longer ; at certain hours also take the

vessel off the fire to cool, and repeat the operation several

times. I have selected water for this experiment because it
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is the simplest of all bodies, being without colour, smell, taste,

and other qualities. And therefore if by a gentle and tem-

perate heat, an alternation of heat and cold, and a prevention
of all evaporation, the spirit of the water not being dis-

charged, and yet worked and attenuated by this kind of

heat, shall turn itself upon the grosser parts of the water,

and shall so digest and change them into a new configura-
tion (less simple and uniform), until it either acquires some

colour, or smell, or taste, or oiliness, or any other remarkable

alteration (such as is found in composite bodies), no doubt a

great thing would be achieved, opening the way to many
others.

4. With respect to this close distillation (for so I may
call that distillation where there is no room for evaporation)

any one may devise many other experiments. For I hold it

certain that a proportionate heat, operating on the body with-

out separating or consuming the parts, may effect and produce
wonderful transformations.

5. But it may be added as an appendix to this injunction,
that some method likewise should be devised (which certainly
is not difficult) whereby the heat should operate in a vessel

not only closed but also tensible, as is done in the natural

matrix both of vegetables and animals. For this extends the

operation to many things which cannot be accomplished by

simple confinement. Neither does this relate to the Pygmies
of Paracelsus, or any such monstrous follies, but to things
solid and sober. For instance, close distillation will never

turn water all into oil, because oil and fat things occupy a

greater space than water. But if the operation be per-
formed in a tensible body, this might perhaps be done ; and

it would be a thing of immense utility, as all alimentation

principally consists in fat.

6. It would be good and useful in many respects if in dis-

tillations nature were sometimes compelled to give in her

account, and an exact estimate were made how much has been

lost, that is, turned into a pneumatic substance, by distilla-

tion, and how much remains, whether fixed or restored in

the body. This may be done if before distillation you weigh
both the body that is to be distilled and the vessels in which

the distillation is to be performed, and after distillation you

weigh the liquid and the lees, and then the vessels again.

VOL. V. B B
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From these three weights you will find how much has been

restored, how much has remained in the lees, and how much
has adhered to the vessels ; and from the deficiency of weight
in the three as compared with the weight of the whole body,

you will find how much has become pneumatic.

Transition.

FROM the dilatations and rarefactions produced by actual

heat I must pass on to the dilatations and relaxations pro-

duced by the remission of strong and intense cold; for the

remission itself should be regarded as a comparative heat.

The History.

DILATATIONS AND RELAXATIONS OF BODIES BY THE
REMISSION OF COLD.

1. Bodies which have been congealed by intense cold, yet
not so as to become fixed in their condensation by a con-

tinuance of the cold ; these, without any manifest heat, and

merely by a remission of cold, open and restore themselves ;

as is seen in ice, hail, and snow. But they do this much

quicker if there be some manifest heat applied.

2. But the more delicate bodies, whose vigour consists in

a subtle native spirit, as apples, pears, pomegranates, and the

like, if they be once congealed, do not afterwards recover

their pristine vigour, as the spirit is suffocated.

3. Wine and beer in frost lose their vigour ; yet in thaws

and south winds they revive, relax, and as it were ferment

again.

Transition.

FROM dilatations caused by actual external heat, and like-

wise by remission of cold (which, as I have just said, is a

comparative heat), I must pass on to dilatations caused by

potential heats, or by the auxiliary spirits of another body

applied and brought into contact.

The History.

DILATATIONS OF BODIES BY POTENTIAL HEAT, OR BY
THE AUXILIARY SPIRITS OF ANOTHER BODY.

For potential heats consult the Medicinal Tables of second-

ary qualities ; from which you may extract the things which
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operate on the human body by dilatation. These are mostly
those that follow :

Cardiacs, which dilate the spirits when oppressed.

Abstergents, which strengthen the expulsive faculty.

Aperients, with respect to the orifices of the veins and

vessels.

Aperients, with respect to the pores and passages of the

parts.

Digestives, which mature.

Digestives, which discuss.

Caustics.

These things especially (for there are others as well) have

their root in the dilatation of the spirits, humours, juices,

and substance in the body by auxiliary spirits ; as well as by
the tangible connection with the body which such medicines

have, whether taken externally or internally.

Speculation.

It is shown in the thermometer, with how exquisite a sense

or perception of heat and cold the common air is endued ;

since it can discern at once such subtle differences and gra-
dations thereof. And I doubt not but that the spirit of liv-

ing animals has a still more acute perception of heat and

cold ; only the air is a pure and genuine pneumatic body,
that has nothing tangible mixed with it ; whereas the percep-
tion of the spirits is blunted and deadened by the tangible body
in which they are confined. But yet, notwithstanding this

obstacle, the spirits of living animals seem to be superior to the

air itself in respect of this perception. For hitherto it has

not been proved that potential heat (whereof I am now speak-

ing) can dilate the air ; whereas it is certain that it can dilate

the spirits contained in the bodies of animals ; as appears in the

secondary qualities of medicine, which I have mentioned.

But of this inquire somewhat more accurately in obedience to

this next injunction.

injunctions. 1. Take two thermometers of the same

size. In one of them put water, and in the other spirit of

wine, strong and eager ; and so heat the glasses that the

water and spirit of wine may stand at the same tempe-
rature. Place them together, and leave them for a while ;

and then observe whether the water stands higher than the

spirit of wine. For if this be so, it is evident that the

B B 2
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potential heat of the spirit of wine has dilated the air, so

as to depress the spirit.

2. It may be useful in many respects, if the operations of

the secondary qualities of medicines be sometimes tried and

exercised in lifeless bodies. For though it is certain that

most of them would be of no effect at all, since by reason of

the fineness of the operation, a living spirit is required to

actuate them ; yet no question but some of them will ope-
rate on some lifeless bodies. For we see the effect of salt

on meat, of spices on corpses, of rennet on milk, leaven on

bread, and the like. If therefore you use attention and

judgment, the diligence of physicians with regard to secondary

qualities will be of use to perform many other operations ;

always supposing that a stronger power is required to

operate on a dead body than on a live one.

Transition.

I MUST now pass on to the dilatations of bodies which are

caused by the liberation of the spirits ; that is, when they break

out of the prisons of the grosser parts, which had confined

them closely, and prevented them from dilating. For in bodies

of a compact texture and strongly united in the bonds of their

integral nature, the spirits do not perform their work of dila-

tation, before there be a solution of continuity in the grosser

parts by strong corrosive and stimulating liquors with or with-

out heat. And this is shown in the openings and dissolutions

of metals, concerning which I will now (as in other cases)

propound a few experiments.

The History.

DILATATIONS OF BODIES BY THE LIBEEATION OF THEIR
SPIRITS.

1. Take a pennyweight of pure gold, reduced into small

leaves, so thin that they may be torn by the hand.

2. Take likewise four pennyweights of nitro-muriatic acid,

and put them into a glass with the gold. Then put the glass

upon a chafing-dish, in which there is a small coal fire. There

will soon arise certain little sands or grains, that after a short

time diffuse themselves and become incorporated with the

liquor, which is thereby made like amber, and bright, and as
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if dyed with saffron. But in these proportions, only one third

of the gold is dissolved by the acid, for the liquor will bear no

more ; so that if you wish to dissolve the whole pennyweight
of gold, you must pour off the part wherein the solution has

been made, and pour in four pennyweights more of nitro-

muriatic acid, and do this again a third time. This dissolution

is performed slowly and calmly with a moderate fire, without

fumes, and with no other heating of the glass than by fire.

3. Take any quantity of crude quicksilver with a double

quantity of aqua-fortis ; put them together in a glass, but do

not place them near the fire. Notwithstanding there will soon

rise within the body of the water something like a very fine

powder, and within an hour, without fire, fumes, or commotion,
the mixed body will be turned into clear water.

4. Take one pennyweight of lead in plates to nine penny-

weights of aqua-fortis. The incorporation is not so perfect as

in other metals ; for the water deposits the greater part of the

lead in a calcination at the bottom of the glass, the water itself

remaining disturbed, though inclining to be clear.

5. Take one pennyweight of silver, in plates or leaves, to

four pennyweights of aqua-fortis ; put it in a glass upon a

brazier, with a slow fire. The silver rises in grains or bubbles

within the body of the water, rather larger than those in which

gold rises; it is then incorporated with the water, and both

together turn into a fine white liquid like milk. But after the

liquid has somewhat settled and cooled, icy particles (either

from the metal or the water, or both,) shoot across within the

body of the water ; and after it has stood a little longer, and

settled completely, the liquid clarifies itself and becomes clear

and crystalline, the ice being deposited at the bottom. The

proportion of silver which the water will bear is the same as

in gold ; and the dissolution is performed by almost the same

heat ; nor does it gather heat by motion more than gold.

6. Take one pennyweight of copper in plates to six penny-

weights of aqua-fortis. Put them upon a chafing-dish. The

copper will rise in still larger bubbles or grains than silver. In

a little time it is incorporated with the water, and the united

body is turned into a blue, muddy liquid; but after it has

settled it becomes clear, of a sky-blue colour, beautiful and

bright, the dregs being deposited at the bottom like a small

dust, which are themselves however gradually diminished, and

BBS



374 TRANSLATION OF THE

ascend and are incorporated with the liquid. Thus these six

pennyweights of aqua-fortis dissolve the whole pennyweight of

copper ; so that the water will carry twice as much as in the

case of gold and silver. But the dissolution of copper conceives

a manifest heat by the internal disturbance, even before it is

put on the fire.

7. Take one pennyweight of tin in plates to three penny-

weights of aqua-fortis ; and the whole metal is turned into a

body like cream or curds, which does not easily clear, and con-

ceives manifest heat without fire.

8. Take one pennyweight of iron in plates to nine penny-

weights of aqua-fortis ; without fire the iron rises in large

bubbles, not only within the body of the water but above it,

so as to boil over the rim of the glass, at the same time

emitting a thick and copious saffron-coloured fume ; and this

too with a very great internal tumult, and a very violent heat,

greater than the hand can bear.

Admonition. No doubt but that the different strengths of

different kinds of aqua-fortis, and the methods of employ-

ing the heat or fire, may likewise cause variations in these

openings.

injunctions. The nature of this dilatation of metals by
openings is to be considered ; whether it be like the dilata-

tion of gold-leaf, which is a pseudo-rarefaction (as I shall

presently explain), because the body is rather dilated in place

than in substance, as also is the dilatation of powders ; or

whether the body itself of the metals be really dilated in

substance. The question may be determined by the follow-

ing experiment. Weigh quicksilver, and take its measure

in a prism ; weigh likewise aqua-fortis, and take its measure

in another prism ; then dissolve and incorporate them in the

afore-mentioned manner ; afterwards weigh the incorporate

substance, and put it likewise into the two prisms, and see

if the weight and measure of the composite rightly corre-

spond to the weight and measure of the simples. I have

selected quicksilver for the experiment because, as it is dis-

solved without fire, there is less fear of waste.

Observe (by the way) whether a solution of quicksilver

will not bear up very heavy stones, and perhaps tin, so as to

make them float. For this may be collected from the pro-

portions of the specific gravities. And this not with a
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view to marvels and imposture, but to the investigation of

the nature of mixtures ; as will appear under its own title.

Observation.

It is likewise worth observing (though it does not relate to

the present inquiry) that all metals, though a good deal heavier

than the waters in which they are dissolved, yet in the first act

of dissolution rise in small grains or bubbles. And this is the

more remarkable because where fire is not used, as in quick-

silver, the same thing takes place.

Speculation.

The tumult in the parts of the body during the disso-

lution causes them so to ascend. For in a violent corrosion

bodies are somewhat impelled by a local motion, as we see

in a small pebble of gravel, which being placed in strong

vinegar by the side of the vessel (that it may slide more

easily), moves backwards and forwards like a little fish.

There is likewise a kind of stone or fossil which, on being

put into vinegar, moves restlessly about, and runs hither and

thither. But bodies that mix without this tumult do not (as

I judge) rise without being shaken ; as sugar settled at the

bottom of water does not sweeten the top, nor does saffron

colour unless it be stirred and agitated.

Transition.

I MUST now pass on to another kind of dilatations, called

likewise (in some cases) by the common name of dissolutions.

This is, when bodies rush to embrace other friendly bodies,

and, if they can, open themselves to receive them. But this

opening is not made with tumult, or by the penetration of the

entering body (as in aqua-fortis), but quietly, and by the relax-

ation of the receiving body.

The History.

DILATATIONS BY THE EMBRACE AND MEETING OF A
FRIENDLY BODY.

1. Sugar and some gums, as gum-dragon, infused in liquids,

are melted. For they readily relax their parts (like sponges)
to receive the liquid.

B B 4
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2. Paper, thick hair, wool, and porous bodies of the like

nature, immersed in liquids or otherwise moistened, so open
themselves as to become softer, more easily torn, and as it

were rotten.

3. Sudden joys, as good news, the sight of a desired object,

and the like, though they do not embrace the body but only
the imagination, yet wonderfully dilate the spirits of animals,

and sometimes endanger a sudden fainting fit or death. And

imagination produces the same effect in the sexual passion.

injunction. Take thought about finding the menstruums of

special substances. For it seems possible that there are

liquids and pulps which have such sympathy with certain

bodies, that on their application they will readily open their

parts and gladly take them in ; at the same time intene-

rating and renewing themselves in their juices. For this

bears upon one of the magnalia natures ; namely, the pos-

sibility of refreshing and nourishing from without the most

radical humours of things, as in flesh, bones, membranes,

woods, and the like. There is likewise, even in those things
which operate by separation and penetration, a certain sym-

pathy and conformity; as aqua-fortis does not dissolve gold,
nor common nitre-muriatic acid silver.

Transition.

I MUST now pass on to dilatations by assimilation or con-

version ; that is, when the superior and more active body
subdues the obedient, obsequious and more passive body, so as

to turn it directly into itself, and multiply and renew itself

from it. But if the assimilating body be finer and rarer than

that assimilated, it is manifest that this assimilation cannot take

place without dilatation.

The History.

DILATATIONS BY ASSIMILATION, OR CONVERSION INTO A
RARER BODY.

1. Air, especially when it is agitated (as in winds), licks up
the moisture of the earth, preys upon it, and turns it into

itself.
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2. The process of desiccation in woods, plants, and such like

tangible bodies that are not very hard or obstinate, is performed

by the depredation of the air, which draws and sucks out the

spirit in the body, and turns it into its own substance. There-

fore this is done slowly in oily and fat bodies, because their

spirit and moisture are not so like the substance of the air.

3. The spirits in tangible bodies (such as I have mentioned)

prey on the grosser parts of the body in which they are en-

closed. For the spirits which are next the air obey the air itself

and go forth soon; but those which are situated deeper in

the body prey upon the internal parts that lie near them, gene-
rate new spirit from them, take that spirit into themselves, and

in the end go forth with it. And hence it is that such bodies

lose weight by age and time ; for this would not happen unless

some part not pneumatic were gradually turned into that which

is pneumatic. For the spirit already made in the body does

not add, but rather diminishes weight.
4. Many swellings in the bodies of animals are dispersed

without suppuration or discharge of matter, by insensible per-

spiration, being completely turned into a pneumatic body, and

escaping.

5. Flatulent foods engender ventosities, their juices being
turned into wind, and escape by eructations and the like.

They likewise stretch and gripe the internal parts; as also

good and approved aliment sometimes does, by reason of the

weakness of the functions.

6. In all bodies that take aliment, when the part nourished

is rarer than the nourishment (as the spirit and blood in the

arteries of animals are lighter than meat and drink), it must

needs be that alimentation induces dilatation.

7. Of all openings, dilatations, and expansions, the greatest,

as regards the proportion of the body before and after dilata-

tion, the quickest, and the one performed with least delay and

most sudden action, is the dilatation of oily and inflammable

bodies into flame ; for this is done as it were at once and with-

out gradations. And it is plainly (as regards the succession of

the flame) of the nature of assimilations ; the flame multiply-

ing itself on that which feeds it.

8. But the most potent thing in this kind, not with regard
to quickness in first catching flame (for gunpowder does not

light so soon as sulphur, camphor, or naphtha) but with regard
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to the succession of flame once caught, and the overcoming re-

sistance, is that combination of expansions into air and flame

(of which I spoke of before), which is found in gunpowder ; as

appears in guns and mines.

9. Chemists likewise observe a very violent expansion of

quicksilver by fire. Nay, gold also, when vexed and confined,

sometimes explodes potently, to the great danger of the work-

men.

Transition.

I MUST now pass on to the dilatations or distractions and

separations which are caused not by any appetite in the body
itself which is dilated, but by the violence of external bodies,

which, as their motions are the stronger, force another body to

dilate and distract itself. Such an inquiry belongs properly to

the title of the Motion of Liberty; but (as in the other cases)

I will now inquire something concerning it, though sparingly
and briefly. This motion is commonly of two kinds ; first, the

motion of distraction by external force ; secondly, the motion

of contraction or restitution by the proper motion of the body ;

which latter motion, though it belongs to condensations, yet is

so connected with the former, that it is more convenient to

handle it here.

The History.

DILATATIONS OE DISTRACTIONS BY EXTERNAL VIOLENCE.

1. Wooden staves and the like bear some degree of bending ;

but only by force. Now the force draws asunder the external

parts of the wood in the place where it is bent, and compresses

the inner parts. If this force be presently remitted, the stick

starts back and restores itself; but if it be kept long in that

position it is fixed in it, and starts back no more.

2. There is a similar process in watches (I mean those which

are moved by the twisting of steel springs), where you may see

the continual and gradual efforts of the steel to restore itself.

3. Cloth and the like thread substances can be stretched to

a great extent, and bound back, if they are soon let go ; but not

so if they are held long.

4. The flesh which rises in cupping-glasses is not a swelling

but a violent extension of the entire flesh by attraction.
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5. What rarefaction the air is capable of (in proportion to

the violence used) may be ascertained by an experiment of

this kind. Take a glass-egg with a small hole in it ; suck out

the air as much as you can ; stop the hole instantly with your

finger, and sink the egg in water with the hole still stopped.
Then take away your finger, and you will see that the egg will

draw in as much water as there was air sucked out ; in order

that the air which remained may recover its former bulk, from

which it had been forcibly distracted and extended. Now I

remember that the water filled about a tenth part of the egg.

I remember likewise that (after sucking out the air) I left the

egg for a whole day closed up with wax, to see if during that

time (which certainly was too short for a correct experiment)
the dilated air could be fixed, so as no longer to care about

restoring itself, as is the case in sticks and cloth. But when
the wax was removed the water entered as before ; and if the

egg instead of being put in water had been applied to the ear,

fresh air would have entered with a hissing noise.

6. The rarefaction which water allows of may perhaps be

detected in this way. Take a pair of bellows ; draw in as

much water as the hollow of the bellows will hold ; yet do not

raise the bellows to their full height, but only about half way.
Then stop up the bellows, yet still keep raising them gradually ;

and you will see how far the water contained within can be

dilated. Or in like manner draw up some water through a

pipe or syringe ; then stop up the hole, and keep on gradually

drawing the piston.

Speculation.

I suspect likewise that the spirit of water suffers some dis-

traction in congelation ; but the principle of it is subtle. First,

it may be held as certain that in all baking (as of clay into

bricks and tiles, of bread, and the like) much of the pneumatic

part of the body exhales and escapes (as I shall shortly show) ;

and hence it follows that the grosser parts must, by the motion

of connection principally (for there is also another motion of

which I am not now speaking), contract themselves. For the

spirit being removed, and no other body easily gaining en-

trance, then, to prevent a vacuum (as they say), the parts suc-

ceed to the place which was previously occupied by the spirits ;

and hence this hardness and contraction. Precisely for the
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same reason it seems to follow contrariwise that the spirits

must be distracted in congelation. For the grosser parts are

contracted by cold ; and therefore some space is left deserted

within the confines of the body ; whence it follows that if

no other body enter, the pre-existing spirit must, by the mo-

tion of connection, be as much distracted as the grosser parts

are contracted. Indeed it is seen in ice, that the body becomes

full of cracks within, and crusted, and a little swollen ; and

that the ice itself, notwithstanding the remarkable contraction

of its parts, is (in the whole) lighter than water itself; and this

may be justly attributed to the dilatation of the pneumatic

part.

Transition.

I MUST now pass on to dilatations by diffusions, that is, when
that which has been heaped up and accumulated is spread out.

But such dilatations are to be regarded as pseudo-dilatations;

for the dilatation is in the position of the parts, not in the sub-

stance of the body. For the body remains of the same density

of substance, but acquires a form wider in surface, and less in

depth.

The History.

DILATATIONS BY DIFFUSION.

1'. Gold by being beaten out is immensely dilated, as in

gold-leaf; so likewise by being drawn out, as in silver wire

gilt ; for the gilding is done in the mass, before it is drawn out.

2. Silver-leaf is likewise made, but not to such an exquisite

fineness as gold. The other metals also are dilated by being
beaten out into leaf and thin plates.

3. Wax and the like are pressed and moulded into thin coats.

4. A drop of ink in a pen is dilated to form many letters ;

as also paints and varnish are dilated by a pencil or brush.

5. A small quantity of saffron colours a large quantity of

water.

Transition.

AND so much for the dilatations, rarefactions, and openings
of bodies. It remains now to inquire with a like diligence of

the contrary actions, that is, of the contractions, condensations,
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and closings of bodies. And this part I have thought it right

to handle by itself, the rather because all the actions therein

are not reciprocal ; but some of them are peculiar, and require
a separate explanation. And even when they correspond with

the other as opposites, yet they are investigated and discovered

by very different experiments.
The action of dilatation by the reception of another body

has its reciprocal in the action of contraction by the emission

or expulsion of another body ; this therefore is to be inquired
first.

The History.

CONTRACTIONS BY THE EMISSION OR PUTTING AWAY OF A
BODY RECEIVED.

1. Consult the instances of dilatations by introception, and

oppose to them the same instances after the dilatations have

subsided ; I mean in cases where subsidence can take place.

2. Pure and perfect metals, though vexed and altered in

various ways, as in sublimations, precipitations, amalgamations,

dissolutions, calcinations, and the like, are yet (as the nature of

metal does not agree well with that of other bodies) commonly
restored by fire and casting, and turned into the same kind of

body as before. But this condensation is not genuine, because it

seems to be nothing else than an emission and exclusion of the

air which had got in, or of the waters in which the metals had

been dissolved, in order that the genuine parts of the body of

the metal may again unite ; yet there is no doubt but that the

body occupies far less space than before; only it does not

appear to be condensed in substance. And this power of the

keys to open and shut is most vigorous in metals. Moreover,

impure metals, marcasites, and ores are in like manner purified

(the homogeneous parts being collected by the fire, and the

dross and alloy being emitted and discharged). For all pure
metal is denser and heavier than impure.

3. But it tends to make metals more condensed if they are

often fused, and often quenched in waters; whereby they
become more hard and stubborn. Whether however their

weight increases in proportion to their dimensions has not

hitherto been ascertained. Of this therefore make experiment.
And this induration is still more potently performed by fre-

quent solutions and restorations, than by fusions and quench-
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ings. Inquire likewise in what kind or mixture of waters

metals are most indurated.

4. Methods have been discovered to mortify metals, that is,

to prevent them when melted and opened from being again

restored. This is best seen in quicksilver; which, if it be

beaten up strongly with a little turpentine, saliva, or butter, is

mortified, and acquires an aversion and dislike to be restored to

its former state.

injunction. Inquire diligently concerning the mortifica-

tions, that is, the hindrances to restoration in all metals.

For they must have a great antipathy to those things which

prevent them from uniting. And since all restoration is a

kind of condensation, a knowledge of the prevention thereof

will relate to a knowledge of the form.

The History.

To the dilatations by the expansion of the native spirit there

is properly no reciprocal action ; for contraction is a thing

foreign to the spirit, which is not contracted, except when it

is suffocated or worked upon, or when it gathers itself up (like

a ram) for a stronger dilatation. Notwithstanding it will be

convenient here to substitute that action which belongs properly
to the grosser parts, but ought by accident to be imputed to the

innate spirit ; this is, when by the discharge or emission of the

spirit the parts are contracted and indurated. Now the spirit

is emitted either in consequence of its own agitation, or from

being invited forth by the ambient air, or from being provoked
and irritated by fire or heat.

Speculation.

Fire or heat have the same effect on the attenuation and

emission of the spirit, and the actions which follow thereon, as

time or age. But age by itself is only a stage or measure of

motion ; and therefore when I talk of age, I mean a virtue and

operation composed of the agitation of the native spirit, the air

ambient, and the rays of the heavenly bodies. But there is this

difference, that fire and strong heat dilate bodies at once, both

strongly and visibly; whereas age, like a most feeble heat, dilates

them gradually, gently, and invisibly; for thick fumes and va-

pours are visible, but perspirations not so, as is manifest in odours.
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Nevertheless the attenuation and rarefaction of bodies by age
is more subtle and exquisite than by fire. For fire, by preci-

pitating the action, makes the pneumatic part in the body fly

forth rapidly; occasionally also it turns the prepared moisture

into a pneumatic body, and then emits it ; whence the tangible

parts in the mean time diligently and actively close up; and

thereby lay hands as it were upon no small quantity of the

spirit, and so keep and detain it. But age does not urge the

pneumatical part to escape at once, as soon as it has become

pneumatical ; and therefore this part remaining longer in

the body prepares gradually and in order whatever may be

digested into a fine substance; the pneumatic body already

formed escaping in the mean time quietly and regularly in

very small quantities, so as commonly to anticipate and as it

were deceive the constipation of the tangible parts. Hence
it is that in dissolution by age there is at the last very little

tangible matter fixed and remaining. For that rotten powder
which remains for long periods, as the relics of consumption

(such as is sometimes found in old tombs and monuments), is

indeed almost nothing, and more minute and exhausted than

any ashes made by fire. For ashes have likewise a juice,

which may be drawn from them, and turned into salts; but

this kind of powder has none. But that which concerns the

present inquiry, and for the sake of which these things have

been said, is this ; it is certain that the spirit as long as it is

detained in the body melts, intenerates, works upon, and

undermines the tangible parts ; but after its emission the

tangible parts forthwith contract and close up.

The History.

CONTRACTIONS BY THE SHRINKING OP THE GROSSER PARTS

AFTER THE EMISSION OF THE SPIRIT.

1. In old age the skins of animals wrinkle, and the members

dry.

2. Pears and apples that are kept long gather wrinkles;

and nuts are so contracted as not to fill the shell.

3. The outer rind of old cheeses wrinkles up. Wood in

beams, posts, stakes (especially if they be put in green) becomes

so contracted as to separate and gape. The like happens to

bowls.
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4. The earth in great droughts is rent asunder, and the

surface becomes full of cracks ; and sometimes these cracks go
so deep as to cause an eruption of waters.

Admonition. Let no one be so idle as to say that this con-

traction in droughts is nothing else than a consumption of

moisture. For if the only action were the escape of the

moisture turned into spirit, bodies should remain of their

former bulk and dimension, and only become hollow, as

pumice-stone or cork ; but not be locally contracted and

lessened in their dimensions.

5. Clay in the kiln is wrought into bricks and tiles ; but if

the heat be strong, as in the middle of the kiln, some part of

the clay is likewise turned and fused into glass.

6. Wood, if the flame be smothered, is turned into charcoal ;

which is a matter more spongy and light than wood itself.

7. Most metals set in crucibles among hot coals, and much
more in a reverberatory furnace, are turned into a friable matter

and reduced to calcination.

8. Many fossils and metals, and some vegetables, are vitrified

by a strong fire.

9. All bodies roasted too much turn to cinders, and are con-

tracted into narrower dimensions.

10. Paper, parchment, linen, skins, and the like, are not only
wrinkled in parts by fire, but the whole body twists, curls, and

rolls up.

11. Linen set in flame and then presently extinguished is

turned into a rarefied substance which will hardly flame, but

easily catches fire. This is the tinder which we use to raise a

flame.

12. Fat bodies, as wax, butter, oil, lard, and the like, become

parched, full of sediment, and as it were smoky, by fire.

13. Eggs are contracted by fire, and change their whites from

a clear to an opaque whiteness.

14. And further, if the inside of an egg be thrown into good

strong spirit of wine it is poached and becomes white. And in

the same manner bread put into the spirit becomes toast.

Observations.

1. I have said that as long as the spirit is detained in the body,
if it be excited and dilated by fire and heat, so long it agitates
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itself, endeavours to escape, and softens, intenerates, and melts

the tangible parts ; and to digest and subdue the parts is the

proper work of the spirit. But after the spirit has found an

exit and been emitted, then the work of the parts comes in
;

for these having been vexed by the spirit unite and bind them-

selves together, as well from a desire of connection and mutual

contact as from hatred of motion and vexation. And hence

follows contraction, induration, and stubbornness.

2. This process of contraction of the parts by fire has its

utmost degree and limit. For if the quantity of matter be so

loosened by the violent depredation of the fire that the parts

can no longer hold together, then they separate and are turned

to ashes and calcination.

Transition.

AND so much for contractions caused by the emission of

the spirit from bodies, whether it be emitted by age, or fire,

or potential heat. But reciprocal to the action of dilatation

by actual external heat is the action of contraction by actual

external cold. And of all condensations this is the most proper
and genuine, and it would be likewise the most powerful if we
had here on the surface of the earth any intense cold. But
cold and a remission of heat (for I have thought good here

to join them together) condense some things simply without

changing their nature ; restore (though imperfectly) some that

have been rarefied ; and completely change and transform others

from one nature to another by means of condensation. On all

these I must now propound a few observations.

CONTRACTIONS OP BODIES BY ACTUAL EXTERNAL COLD.

1. Air in a thermometer feels the degrees both of heat and

cold. In winter time I have placed a kind of cap of snow upon
the head of the glass, which, though the air itself was at that

time wintry and sharp, yet so increased the cold that the water

rose several degrees from the contraction of the air.

2. I mentioned before that the air in the glass was dilated

one third by heat, and contracted itself as much on a remission

of the heat.

injunctions. 1. It is plainly worth the trial, whether air

VOL. V. C C
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dilated by heat can be fixed in that bulk, so that it shall not

labour to restore and contract itself. Take therefore a strong

glass and heat it strongly ; then tightly close up the mouth of

it, so that the air may not be able to contract itself; leave it

some days so closed up ; then put it in this state into water ;

and when it is in the water open it and see how much water

it draws in, and whether it be as much as it would have been

if the glass had been at once put into water.

2. Likewise observe in passing (though it rather belongs

to the title of Heat and Cold), whether air so strongly dilated

and forcibly detained retains its heat much longer than it

would do if the mouth of the glass had been left open.

The History.

1. The stars appear larger in very clear and cold winter nights

than in clear summer ones. This is principally in consequence
of the universal condensation of the air, which then more

inclines to the nature of water; for all things appear much

larger under water.

2. Morning dews are, no doubt, vapours which are not fully

dissipated and turned into pure air, but hang imperfectly

mixed, till by the cold of night, especially in what is called the

middle region of the air, they are reflected back and condensed

into water.

3. The condensation of rain, snow, and hail is in like manner

caused by the cold of the middle region, which (for the most

part) congeals vapours higher up than dews. But here two

questions meet us which deserve diligent inquiry. The one is,

whether these drops are congealed and condensed as they fall,

or whether they are first collected and congregated into greater
masses of waters, which (by reason of their distance from the

earth) hang pendulous in the air, and afterwards being by some

violence shaken, break and split themselves into drops; like

some water-spouts in the "West Indies, which fall as thickly

and suddenly as if they had been poured out of vessels. The
other is, whether not only vapours (which before were humours

and waters, and are only restored), but also a large part of pure
and perfect air, be not congealed, completely transformed, and

changed into rain and the rest, by the violent and intense cold

of these regions. Of this I will shortly inquire.
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4. In distillations moisture is first changed into vapours;
these being left helpless after removal from the fire, pressed

together by the sides of the still, and sometimes accelerated by
an infusion of cold from without, restore themselves again into

water and liquid. Such is a familiar illustration of dew and

rain.

5. Some metallic bodies, especially quicksilver, when they
are made volatile, yet hasten to restore themselves, and are

greatly delighted if they fall in with a solid and materiate body.
Therefore they easily stick and easily fall off; so that it is

sometimes necessary to pursue their vapours with fire, and pass

them on from one fire to another, by a regular series of re-

ceivers of fire, placed at some distance from one another round

the vessel; lest the vapour after ascending, and being some-

what removed from the fire, should restore itself sooner than is

expedient.

6. Things which have been melted by fire, after a remis-

sion of the heat are again condensed, and become solid as

before ; as metals, fat, gums, and the like.

7. A fleece of wool by lying long on the ground gains

weight ; which could not be unless something pneumatic were

condensed into something ponderable.

8. In ancient times sailors used to cover the sides of ships

at night with fleeces of wool like coverlets or curtains, but not

so as to touch the water; and in the morning they would

squeeze out of them fresh water for use on the voyage.
1

9. I likewise found, by an experiment which I made, that by

fastening four ounces of wool to a rope, and letting it down
into a well twenty-eight fathoms deep, yet so that it did not

come within six fathoms of the water, in the space of one night

the wool increased five ounces and one dram in weight ; and

regular drops of water adhered to the exterior of the wool, so

that one might in a manner wet and wash one's hands with

them. This experiment I repeated several times ; and though
the weight varied, it was always considerably increased.

10. Stones, as marble and flint, and likewise wooden beams

(especially when painted and oiled) manifestly become damp on

thaws, and in south winds ; so that they seem to sweat, and

you may wipe drops of water off them.

1
Pliny, xxxi. 37.

c C 2



388 TRANSLATION OP THE

11. In wet frosts (called in England rynes) there comes a

dew on the window-panes in houses; and this more on the

inside towards the room than on the outside towards the open
air.

12. Breath, which is air first drawn in and then slightly

moistened by a brief stay in the cavity of the lungs, on looking-

glasses or polished bodies (as gems, sword-blades, and the like),

is turned into a roscid substance, which is soon dissipated like

a mist.

13. Linen likewise in houses (where there is no fire) collects

damp, so as to steam on being placed near the fire.

14. All powders close shut up in cupboards collect damp,
so as to stick together and become like clods.

15. The origin of springs and fresh waters from the earth is

supposed to be the coagulation and condensation of the air shut

up in hollows of the earth ; especially of mountains.

16. Mists are imperfect condensations of the air, being com-

pounded of a very large portion of air, and a small one of

watery vapour. In winter these occur on a change of weather

from frost to thaw, or vice versa, in summer and spring they
are caused by the expansion of the dew.

injunctions. 1. As the conversion of air into water would

be very useful, all instances which tend thereto should be

carefully examined. And among other things it should be

determined whether the exudations of marbles and the like

in south winds and wet weather are mere condensations of

the air reflected by the hardness and polished surface of the

stones, like breath on a mirror ; or whether they partake at

all of the juice and internal pneumatic substance of the

stone.

2. Trial may be made by laying a linen cloth or piece of

wool on the stone; for if then also the stone exudes, the

exudation is partly owing to an internal cause.

Speculation.

That the air itself in the upper regions is turned into water

is a necessary conclusion from the conservation of things. For
it is most certain that the moisture of the sea and land is turned

into pure air after it has by time, association, and a plenary
rarefaction completely thrown off the nature of vapours. There-

fore if there were no reciprocation, that is, if the air in its turn
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were not sometimes changed into water as water is into air,

the supply of vapours, which remain new and imperfectly

mixed, would not be sufficient for rains and showers and the

renewal of species ; but there would be intolerable droughts,

conflagration, violent winds, and swellings of the air from the

perpetual multiplication of the air.

17. In the freezing of water the whole body does not

diminish in size, but rather swells. Yet there is a manifest

condensation in the parts; so that cracks and separations are

seen in the body of the ice. Sometimes likewise (if the air get

in) hairs and threads and flowers gradually appear. But ice

floats in water ; so it is manifest that the condensation is not

in the whole.

18. Wine freezes slower than water; spirit of wine not

at all.

19. Aqua-fortis and quicksilver, I believe, do not freeze.

20. Oil and fat freeze and are condensed, but not so as to

become hard.

21. Frost binds up the earth and makes it dry and hard.

22. The poet says of the northern regions that bronze

vessels crack there, and robes become stiff.
1

23. And this likewise happens in wooden tables, especially

where the pieces are glued together.

24. Nails also are said by the contraction of cold to fall out

of walls.

25. The bones of animals become more brittle in frost; so

that at such times they are more easily broken and more hardly
cured. In a word, all hard bodies are made more fragile by
cold.

26. Waters or juices are manifestly condensed into shining

or crystalline stones ; as may be seen in subterranean caverns

in rocks, where drops of many shapes (like icicles), but fixed

and stony, are found hanging, having been congealed in their

slow and gradual fall. But whether the matter of them be

entirely water or the natural juice of the stone (or at least a

mixture thereof) is doubtful ; especially as gems and crystals

often rise and grow up on bare rocks (which cannot be attri-

buted to water adhering to them), and do not fall or hang down-

wards.

1
Virg. Georg. iii. 363. : ^Eraque dissiliunt vulgo, vestesque rigescunt.
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27. Clay is manifestly condensed into stone ; as appears in

certain large stones made up of small pebbles, which are glued

together in the interstices of the pebbles by a stony matter

well polished, and as hard as the pebbles themselves. But this

condensation does not seem to be caused by the cold of the

earth, but by assimilation, whereof I will speak presently.

28. There are some waters which condense wood and (as

they say) straws and the like into a stony matter, so that the

part of the body which is under water is stone, and the part

above remains wood, and all in the same body. And this I

have myself seen. Inquire more carefully into this, as it may
shed a considerable light on the practical part of condensation.

injunction. It is probable that metallic waters, by reason

of the density which they have contracted from metals, may
have a petrifying nature. Make trial of this by straws,

thick leaves, wood, and the like. But I judge that you
should take those metallic waters which are made by frequent

washing and quenching rather than by solution of metals,

lest the strong and corrosive waters should hinder condensa-

tion.

29. In China they make artificial mines of porcelain by

burying (several fathoms deep) a certain mass of proper and

prepared cement ; which after lying buried for about forty

years is turned into porcelain. And these mines are transmitted

as an inheritance from father to son. 1

30. I have heard as an approved fact that an egg which had

long lain at the bottom of a moat was found completely turned

into stone, with the colours of the white, yolk, and shell perfect

and distinct ; but the shell was broken in different places, and

shining in small grains.

31. I have often heard of the conversion of the white of an

egg into a stony matter ; but I cannot speak for the truth of

the thing or the manner of doing it.o o
32. It is certain that flame when it is extinguished is turned

into something ; namely, an after-fume, which is itself turned

into soot. But a more careful inquiry should be made concern-

ing the flames of spirit of wine and such like exhalations, to

see into what kind of body they are condensed, and what is

their after-exhalation. For it does not appear to be fuliginous,
as in flames from oily bodies.

1 Marco Polo, ii. 77.



" HISTORIA DENSI ET RARI." 391

Transition.

AND so much for the contractions of bodies by actual cold,

whether it be in the air, or in waters and liquids, or in flame ;

and likewise whether it be a simple contraction, or a restora-

tion, or a coagulation and conversion. Next comes the action

which is opposed to dilatation by potential heat ; namely, con-

traction by potential cold.

The History.

CONTRACTIONS OF BODIES BY POTENTIAL COLD.

1. As the medicinal tables of secondary qiialities are to be

consulted for the inquiry of potential heat, so in like manner

are they to be consulted for that of potential cold. And in

them especial notice is to be taken of astringency, repercussion,

obstruction, inspissation, and stupefaction.

2. Opium, henbane, hemlock, nightshade, mandrake, and the

like narcotics manifestly condense the spirits of animals, turn

them into themselves, choke, and deprive them of motion.

But make trial whether they have any eifect upon dead bodies,

by steeping flesh in their juices (to see if any blackness or

gangrene be produced) ; or by steeping seeds and kernels

therein (to see if it will kill them, and stop their growing) ; or

by smearing the top of a thermometer on the inside with their

juices (to see if they in any way contract the air).

3. In the West Indies there are found, even in sandy deserts

and very dry places, large canes, which at every joint or

knuckle yield a good supply of fresh water, to the great con-

venience of travellers. 1

4. They say that in one either of the Azores or the Canary
Islands there is a tree from which water perpetually drops,

and further, that a dewy cloud is always hanging over it.
2 Now

it would be worth knowing whether there be found in any

vegetable a potential coldness sufficient to condense air into

water. Make diligent inquiry therefore of this. But I rather

think that these are only the jointed canes whereof I spoke.

5. Upon the leaves of some trees (as the oak) which are of

close texture, and do not suck in or retain moisture, there are

found with us, especially in the month of May, sweet dews like

1 Purchas's Pilgrims, v. p. 913. *
Ibid. iv. 1359. The island is Ferro.
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manna, called honey-dews ; but whether there be any power of

concoction in the leaves, or whether it be that they only easily

receive and retain the dew, does not appear.

6. There is scarce any body in which potential cold is so

conspicuous as nitre. For as spices and other bodies have a

heat perceptible to the tongue or palate (though not to the

touch), so likewise nitre has a cold perceptible to the tongue or

palate, greater than that of house-leek or any of the coldest

plants. Therefore nitre seems a fit subject to try the virtue of

potential cold. On this point take the following injunction :

injunction. Take a small bladder of as fine a skin as pos-

sible. Inflate it and tie it up ; steep it in nitre for some

days; then take it out and look if the bladder be at all

shrunk. If it be so, you may know that the cold of the

nitre has contracted the air. Make the same experiment by

steeping the bladder in quicksilver. The bladder should be

held fast by a string, to keep it down without pressing it.

7. Take an ointment of roses or the like, and pour some

vinegar into it ; so far from the vinegar making the ointment

more liquid, it will on the contrary make it more hard and

solid.

Transition.

To the action of dilatation by embracing is opposed that of

contraction by flight and antiperistasis. For as bodies open
themselves on every side to such as are pleasant and friendly
to them, and advance to meet them, so when they fall in with

such as are odious and hostile, they fly from them on all sides,

and conlpress and contract themselves.

The History.

THE CONTRACTIONS OF BODIES BY FLIGHT AND
ANTIPERISTASIS.

1. The heat of fire seems to be somewhat condensed by
antiperistasis, and to become fiercer, as in frost.

2. On the other hand, in the torrid zone cold seems to be

somewhat condensed by antiperistasis ; so that if any one take

shelter under a tree from the rays of the sun, he immediately
shivers with cold.

3. This operation of contraction by antiperistasis is attri-

buted, and not altogether wrongly, to the middle region of the
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air, where the nature of cold collects and unites itself, avoiding
the direct rays of the sun from above, and the reflected rays
from the earth below. And hence it is that there are great

condensations of rain, snow, hail, and the like in those parts.
1

4. It may be with reason doubted whether opium and nar-

cotics produce stupefaction by potential cold, or by the flight

of the spirits. For opium, from its strong smell, its bitterness,

its sudorific power, and other signs, seems to have hot parts.

But as it emits a vapour unfriendly and hateful to the spirits, it

puts them to flight on all sides, whereby they are coagulated
and suffocated.

Transition.

To the action of dilatation by assimilation and conversion

into a rarer body is opposed the action of contraction by as-

similation and conversion into a denser one. I mean when this

is done not by cold either actual or potential, but by the power
of a more active body to multiply itself upon one that is more

passive. But assimilation to a dense body is not so common,
and far less powerful than assimilation to a rare body ; because

dense bodies are more sluggish and indolent for the work of

assimilation than rare bodies.

The History.

CONTRACTIONS OP BODIES BY ASSIMILATION OB CONVERSION
INTO A DENSER BODY.

1. I observed above that clay amidst small stones is con-

densed into a stony matter.

2. The sides of casks condense the lees of wine into tartar.

3. Teeth condense the things which adhere to them from

chewing food, and the moisture of the mouth, into scales,

which may be scraped and cut off; but these are as hard as

the teeth themselves.

4. All hard and solid bodies condense some part of the

liquids that adhere to them both at the bottom (where they
adhere most) and also on the sides.

5. Whatever aliments are converted into a body denser than

the body of the aliment itself (as the meat and drink of ani-

mals are converted into bone, skull, and horn) are manifestly

condensed in the assimilation.

1 Arist. Meteor, i. 12.
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Transition.

To the action of dilatation by external violence, either with

or against the desire of the body dilated, is opposed the action

of contraction by a like external violence, when bodies are

placed by those things which act upon them under the necessity
of yielding and compressing themselves.

The History.

CONTRACTIONS OF BODIES CAUSED BY EXTERNAL
VIOLENCE.

1. Air easily bears some condensation from violence or

external compression ; but it does not endure much ; as is

shown in the violent force of winds and in earthquakes.

2. Take a wooden bowl, invert it, and put it into water,

forcing it down perpendicularly with the hand. It will carry
air with it down to the very bottom, and will not take in

any water except a little about the edges, as will appear from

the colour of the wetted wood. Now just so much and no

more was the condensation or compression of the air. This

was remarkably shown in the invention of the diving-bell,

which was this. A large concave vessel filled with air was

pressed down into the water. It stood on three feet, made of

metal, and thick, that it might be better sunk ; the feet being
not so high as a man. When the divers wanted to take breath

they stooped, put their heads into the vessel, and breathed.

By a repetition of this process they continued their work for

some time ; till the air, which escaped in small quantities

every tune the head was inserted into the vessel, was diminished

almost to nothing.

3. You may ascertain and calculate the amount of condensa-

tion which the air will willingly admit of, in this way. Take

a basin full of water; put into it a globule of metal, or a

stone, which will settle at the bottom. Place a bowl over

this globule, either made of metal so as to sink of itself, or

forced down with the hand. If the globule be so small that

the air will willingly admit of condensation enough to take the

globule within the bowl, it will condense itself quietly, and

there will be no other motion ; but if the globule be larger
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than the air can well bear, the air will resist, raise up one side

of the bowl, and escape in bubbles.

4. You will likewise see from the compression of a bladder

how far it may be compressed without bursting ;
or again from

a pair of bellows, first opened and then sealed up ; the valve

having been first shut. With respect to the condensation ofwater

I made the following experiment. I had a leaden globe made,

with very thick sides, and a small hole at the top. This globe
I filled with water, and then soldered up the hole (as I remem-

ber) with metal. I then forcibly compressed the globe at the

t\vo opposite sides, first with hammers and afterwards with a

powerful pressing-machine. Now when this flattening had

diminished the capacity of the globe by about an eighth part,

the water, which had borne so much condensation, would bear

no more ; the water admitted of no greater condensation ; but

on being further squeezed and compressed it exuded from

many parts of the solid metal, like a small shower.

5. All violent motion, as they call it, such as that of

bullets from guns, arrows, spears, machines, and many other

things, is produced by the preternatural compression of bodies

and their efforts to restore themselves ; which, when they cannot

do on the instant, they shift their place. For solid things,

especially if they are hard, submit very unwillingly to further

compression. But the inquiry of this matter I refer to the

title of Motion of Liberty. For, as I have often said, the

present title of Dense and Rare only gleans the ears, and does

not reap the crop.

6. The more rarefied bodies are, the more easily do they con-

tract themselves at first; but if they be compressed beyond
their limits, the more powerfully do they restore themselves, as

is shown in flame and confined air.

7. Flame simply compressed (though it be without a blast,

as in gunpowder) is yet made more furious ; as may be seen in

reverberatory furnaces, where the flame is checked, confined,

repelled, and curved.

Admonition. To dilatation by diffusion no reciprocal action

is opposed; because bodies diffused are not united in mass

again, except by being melted together ; as in the restoration

of metals, of which I have spoken above.
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Speculation.

There is likewise, perhaps, another kind of contraction of

bodies, not reciprocal, but positive and by itself. For I judge

that in the solution of bodies by liquids, as in the solution of

metals, gums, sugar, and the like, the body is to a certain

extent received into the liquid; and yet the liquid is not

dilated or expanded in proportion to the amount of body
received. And if this is the case, there must be some condensa-

tion, for there is more body in the same space. Certainly in the

solution of metals, if the water has once received as much as it

will bear, it dissolves no more, and has no further operation.

Now this condensation (if there be any such) I may call con-

traction of bodies by saturation.

injunction. Compress ashes as close as you can, and pour
water upon them ; and observe carefully how much less they
are in bulk, after they have taken in the water, than they
were before when mixed with air.

Observations.

The efficients of the dilatation of bodies, as revealed in the

foregoing inquiry, are nine in number. 1. Reception within,

or admission of a foreign body. 2. Expansion, natural or pre-

ternatural, of the native spirit. 3. Fire or external actual heat ;

or even remission of cold. 4. External potential heat, or

auxiliary spirits. 5. Liberation of the spirits from the bonds

of the parts. 6. Assimilation by the predominance of a rarer

body which is more active. 7. Embracing, or going to meet
a friendly body. 8. Distraction through external violence.

9. Diffusion or levelling of the parts.

The efficients of the contraction of bodies are eight. 1. Ex-
clusion or deposition of the body received. 2. Shrinking or

contraction of the parts after the emission of the spirit. 3.

External actual cold, or even remission of heat. 4. External

potential cold. 5. Flight and antiperistasis. 6. Assimilation

by the predominance of a denser body which is more active.

7. Compression by external violence. 8. Saturation, provided
such a thing be.
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The actions of dilatation by the native spirit, by liberation

of the spirits, and by diffusion ;
and again, the actions of con-

traction by astringency ; are actions without reciprocals. The
other actions are reciprocal.

Dilatations by reception within, and by diffusion, are pseudo-
dilatations ; as likewise contractions by exclusion are pseudo-
contractions. For they are in place, not in substance.

Expansion by fire or heat without separation is the simplest
of all. This takes place in a pure pneumatic body, as air,

where nothing exhales and nothing settles, but there is a mere

dilatation, and that with a considerable increase of expansion
and bulk. Whether there be anything like this in flame ; that

is, whether flame after the expansion of the first kindling (which
is great) being now made flame (where there is great eagerness
of circumambient bodies) expand itself still further ; is difficult

to ascertain, by reason of its quick and momentary extinction ;

but of this I will inquire in the title respecting Flame. Next

to this dilatation (in point of simplicity) is the expansion
which takes place in the melting of metals, or in the soften-

ing of iron and wax, and the like, for a time, before anything
becomes volatile and is emitted. But this dilatation is secret,

and takes place within the confines of the integral body,
without visibly changing or increasing its bulk. But as soon

as anything begins to escape in any body, then the actions

become complicated, partly rarefying, partly contracting; so

that those contrary actions of fire, which are commonly

observed,

As the same fire which makes the soft clay hard

Makes hard wax soft,
l

are based on this ; that in the one the spirit is emitted, in the

other it is detained.

The condensation which is caused by fire, though not a

pseudo-condensation (for it is substantial), is yet rather a con-

densation of the parts than of the whole. For cerUmly the

grosser parts are contracted; yet so that the whole body is

rendered more hollow and porous, and of less weight.

>
Virg. Eclog. viii. 80.:

Llmus ut hie durescit, et hffic ut cera liquescit,

Uno eodemque igni.
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Provisional Rules.

1. The sum of matter in the universe is always the same;
and there is no operation either from nothing or to nothing.

2. Of this matter there is more in some bodies, less in

others, in the same space.

3. Abundance and scarcity of matter constitute the notions

of dense and rare, rightly understood.

4. There is a limit of dense and rare which cannot be passed,

but not in any body known to us.

5. There is no vacuum in nature, either collected or inter-

spersed.

6. Within the bounds of dense and rare there is a fold of

matter, by which it folds and unfolds itself without creating a

vacuum.

7. The differences of dense and rare in known tangible
bodies do not much exceed the proportions of 32 to 1.

8. The difference between the rarest tangible body and the

densest pneumatic body is 100 to 1, and more.

9. Flame is rarer than air, oil than water.

10. Flame is not rarefied air, nor oil rarefied water; but

they are plainly heterogeneous bodies, and not very friendly.

11. The spirits of vegetables and animals are breaths com-

pounded of an airy and flamy pneumatic body, as their juices

are of one watery and oily.

12. Every tangible body with us has a pneumatic body or

spirit united and inclosed within it.

13. Spirits, such as those of vegetables and animals, are not

found at large with us, but attached and confined in the

tangible body.
14. Dense and rare are the proper effects of heat and cold ;

dense of heat, rare of cold.

15. Heat operates on pneumatic bodies by simple expansion.

16. Heat in a tangible body performs two operations; the

pneumatic part it always dilates, but the gross part it some-

times contracts, sometimes relaxes.

17. Now the rule thereof is this; the emission of the spirit

contracts and indurates the body; the detention of the spirit

intenerates and melts it.
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18. Colliquation commences with the expansion of the pneu-
matic part in the body; but other dissolutions commence with

the expansion of the gross part, setting at liberty the operation
of the pneumatic.

19. Next to heat and cold, the most powerful agents for

rarefaction and condensation are the agreement and flight of

bodies.

20. Restoration after violence both dilates and condenses in

opposition to the violence.

21. Assimilation both dilates and condenses, according as

the thing assimilating is rarer or denser than the thing assi-

milated.

22. The rarer bodies are, the greater is both the dilatation

and contraction they submit to from external violence, within

certain limits.

23. If the tension or pressure of a rare body exceed the

bounds of endurance, rare bodies free and restore themselves

more forcibly than dense ones, because they are more active.

24. The most powerful expansion is that of air and flame

united.

25. Dilatations and contractions are imperfect when resto-

ration is easy and at hand.

26. Dense and rare have a close connection with heavy and

light.

27. Man is scantily supplied with the means of condensation,

by reason of the want of potent cold.

28. Age is like a lambent fire, and performs the work of

heat, but more finely.

29. Age brings bodies either to putrefaction or dryness.

Desiderata with their nearest Approximations.

1. Conversion of air into water.

Approximations. Springs in the hollows of mountains. Exu-

dation of stones. Dew formed by the breath. The fleece

upon the sides of ships (?). Watery meteors, and the like.

2. Increase of weight in metals.

Approximations. Conversion of iron into copper. Increase of

lead in cellars (?). Conversion of quicksilver into gold (?).
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3. Petrifaction of earth and other vegetable or animal sub-

stances.

Approximations. Petrifying water. Stones made up of an in-

crustation of small pebbles. Crystal icicles in caves. Stones

in the kidneys, bladder, and gall-bladder. Scales of teeth.

4. Various uses of the motion of dilatation and contraction

in the air by heat.

Approximations. The thermometer. Hero's altar. The

musical instrument played by the rays of the sun. The

device for imitating the ebb and flow of the sea and rivers.

5. Inteneration of the members of animals by a proportionate
heat and detention of the spirit.

Approximations. Softening of iron. Softening of wax. All

amalgamations. This pertains to the renewal of youth ; for

all moistening besides that performed by the detention of

the native spirit seems to be a pseudo-iiiteneration, and of

little effect ; as we shall see under its own title.

Admonition. Under this title I propose few desiderata and

reminders about practice; for the matter is so general and

extensive, that it is more adapted to inform the judgment
than to instruct practice.
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INQUIRY RESPECTING THE MAGNET,

THE magnet attracts powder of prepared steel, such as is used

in medicines, and likewise steel reduced by calcination to a

very fine black powder, as strongly as crude iron filings ; but

oxide of iron, which is an artificial rust of iron, it attracts more

slowly and feebly. If however the iron be dissolved in aqua-

fortis, and some drops of the solution be placed on a flat piece

of glass, the magnet neither draws out the iron nor attracts the

water in which it is dissolved.

The magnet attracts its own dust in the same way as iron

filings; and very small pieces of a magnet will attract one

another, so as to hang in thin lines like needles.

Place the magnet at such a distance from the iron that it

will not attract it. Put between them a cap of iron, still

keeping the same distance, and the magnet will attract the

iron ; the power of the magnet being better diffused through
the iron than through the medium of the air alone.

A magnet put into aqua-fortis, and left there for several

hours, does not lose its power.
A magnet rubbed on cloth (as we do with amber), or on

another magnet, or warmed at the fire, is not increased in

power.
One magnet has much more virtue than another ; and more-

over if it be touched with iron, it will transmit its virtue in due

proportion to the amount of it; the virtue, I say, not only
of verticity, but likewise of simple attraction. For if you
take a strong magnet and touch a piece of iron (say a knife)

with it, and then touch another knife with a weaker magnet,

you will see the iron touched by the stronger magnet attract

D D 2
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a greater weight of iron than that touched by the weaker

one.

A magnet attracts iron at an equal distance through air,

water, wine, and oil.

If a magnet or its powder be immersed in aqua-fortis no

solution at all takes place, as happens in iron; though the

magnet appears to be a body of a similar substance to iron.

The powder of the magnet does not attract untouched iron,

nor touched either ; yet the powder is itself attracted by touched

iron, and sticks to it; but not by untouched. So that the

powder of the magnet appears to retain its passive virtue in

some degree, but not its active.

A needle which, laid on a flat surface, is not attracted by
the magnet by reason of its weight, will, if placed on the

bottom of a glass turned up, so that it hangs over at each side,

be attracted; a fact which I think the more deserving of men-

tion, because something of this kind may have given rise to

the idle story that adamant hinders the power of the magnet.
For place a needle upon a small piece of adamant cut into a

square, with a magnet near, but not near enough to draw it,

yet it will tremble. But this trembling is not the prevention
of motion, but the motion itself.

A magnet attracts touched iron far more vigorously than

untouched ; so that the iron, which untouched is not attracted

at a given distance, will, if touched, be attracted at thrice that

distance.

No iron or metallic matter is extracted from the magnet by
fire, or any known means of separation.

A magnet is not dissolved in nitro-muriatic acid any more

than in aqua-fortis.

A magnet put into a crucible, yet without any flame, is

diminished much in weight, and immensely in power, so as

scarce to attract iron.

A magnet hardly turns liquid, but yet it changes its shape

a little, and becomes red hot as iron.

A magnet burnt whole retains its passive power, so as to

cling to another magnet ; but almost loses its active power of

attracting iron.

A magnet burnt in a crucible emits a fume, though it be

scarcely visible, which will somewhat whiten a sheet of brass

laid over it ; as likewise do metals.
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A magnet in the process of burning penetrates through the

crucible, and that too whether it be broken outside or inside,

which makes it shine with brilliancy.

All agree that if a magnet be burned to such an extent as to

throw out a lurid and sulphureous flame it entirely loses its

virtue, and never afterwards recovers it, though it be cooled

in a position south and north ; an operation which gives virtue

to bricks, and renews the power of magnets not completely
burnt.

An experiment has been made with magnetised iron, and

likewise with the magnet itself, placed on the top of St. Paul's

in London (one of the highest churches in Europe), to see

whether their attractive power was diminished in consequence
of their distance from the ground ; but there was no difference

at all.
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TOPICS OF INQUIRY

RESPECTING

LIGHT AND LUMINOUS MATTER.

I. The Table of Presence.

OBSERVE first, all bodies of every kind which generate light ;

as stars, fiery meteors, flame, wood, metals, and other bodies

ignited, sugar in scraping and breaking, the glowworm, spray
of salt-water beaten and thrown about, the eyes of some

animals, some kinds of rotten wood, a great mass of snow.

The air itself may perhaps have a feeble light suited to the eyes
of those animals which see at night. Iron and tin when put
into aqua-fortis for solution boil up, and without any fire con-

ceive a strong heat ; but whether they emit any light is a point

for inquiry. The oil of lamps sparkles in hard frosts ; on a

clear night a feeble light is sometimes visible about a sweating

horse; and sometimes likewise, though seldom, about men's

hair, in the shape of a small lambent flame ; as happened to

Lucius Marcius in Spain.
1 A woman's stomacher was lately

observed to shine, but only on being rubbed ; this however had

been dyed green, a dye in which alum is an ingredient, and it

slightly crackled while it glittered. Inquire whether alum

glitters on being scraped or broken ; but I suppose it requires

a stronger fracture than sugar, as being a more stubborn body.

Some stockings have been observed to shine on being pulled

off, either from sweat or alum dye. Other instances.

II. The Table of Absence in the next Degree.

Observe likewise what those bodies are which do not emit

light, and yet have a great resemblance to those which do.

Boiling water gives no light ; neither does air though violently

1

Livy, xxv. 39.
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heated. Mirrors and diamonds, which reflect light so wonder-

fully, give none of their own. Other instances.

Observe likewise accurately in this kind of instances respect-

ing those that are migratory, that is, where light is present and

absent, as it were in passing. An ignited coal gives light,

but if it be strongly compressed it at once loses it. The

crystalline moisture of the glowworm, at the death of the

worm, though broken and divided into parts, retains its light

for a short time ; but this soon dies away. Other instances.

III. The Table of Degrees.

Observe the different intensities and vibrations of different

kinds of light. The flame of wood emits a strong light ; the

flame of spirit of wine a weaker ; the flame of coals thoroughly

ignited one very dusky and hardly visible. Other instances.

IV. Colours of Light.

Observe concerning the colours of light, what kinds there

are, and what not. Some of the stars are white, some bright,

some reddish, and some lead-coloured. Common flames are

generally saffron-coloured, and among them celestial corusca-

tions and the flames of gunpowder are most inclined to white-

ness. The flame of sulphur is a beautiful blue. Some bodies

have purple flames. No green flames are yet discovered ; the

most inclined thereto is the light of the glowworn. Neither

are there scarlet flames. Ignited iron is reddish, and when
more intensely ignited, whitish. Other instances.

V. Reflections of Light*

Observe what bodies reflect light ; as mirrors, waters, polished

metals, the moon, and precious stones. All liquid bodies and

such as have a very smooth and polished surface have some

brightness ; but brightness is a small degree of luminosity.

Observe carefully whether the light of one lucid body can

be reflected by another ; as if ignited iron be taken and exposed
to the sun's rays. For the reflections of light are reflected

again from mirror to mirror, though they become gradually
fainter and weaker. Other instances.
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VI. Multiplications of Light.

Observe the multiplication of light, as by mirrors, perspec-

tive glasses, and the like, by which light may be brought to a

focus, throAvn to a distance, or rendered more subtle and better

suited to distinguish visible objects ; as we see painters place a

glass of water before the candle.

Observe likewise whether all bodies when they are in large

quantities do not reflect light. For light (it may be believed)

either passes through or is reflected. Whence the moon, though
it be an opaque body ', may yet reflect light by reason of its

magnitude.
Observe likewise whether an aggregation of lucid bodies

multiplies light. In the case of bodies equally lucid this can-

not be doubted. But inquire whether a light which is com-

pletely overpowered by a greater light, so as to be no longer
visible of itself, does not yet add some light. All bright bo-

dies also contribute some light. A room will be lighter hung
with silken stuff than with woollen. Light is multiplied like-

wise by refraction ; for gems that are cut in angles, and broken

glass, are brighter than if they be even. Other instances.

VII. Methods of overpowering Light.

Observe the methods of overpowering light; as by the

superiority of a greater light, the grossness and opacity of

mediums. Certainly the sun's rays directed on a flame of

fire make the flame appear as a white smoke. Other in-

stances.

VIII. Operations or Effects of Light.

Observe the operations or effects of light, which are few in

number and have little power to alter bodies, especially solid

ones. For light above all things generates itself, but other

qualities sparingly.

Light certainly somewhat attenuates the air ; it is pleasant
to the spirits of animals, and exhilarates them ; it revives the

1 Etiamsi fuerit corpus opacum is the reading both of Rawley's copy and Gruter's.
If it be correct, the clause must be understood as parenthetical :

" whence the moon
(though that indeed is an opaque body) may possibly reflect light by reason of its

magnitude alone." It seems more likely however that Bacon meant to write non

fuerit. J. S.
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fading rays of all colours and visible objects. For all colour

is the broken image of light. Other instances.

IX. Continuance of Light.

Observe the continuance of light, which appears to be mo-

mentary. For light, though it has continued in a room many
hours, does not light it any more than if it had been there only
a second ; whereas in heat and other things it is otherwise.

For both the former heat continues and a new one is superadded.
And yet the twilight is thought by some to proceed in some

degree from the remains of light.

X. Ways and Passages of Light.

Observe carefully the ways and passages of light. Light

spreads all round ; but inquire whether it at the same time

ascend a little, or whether it spread equally upwards and

downwards. Light itself generates light all round
; so that

when the body of light is not visible by reason of the inter-

position of some screen, yet the light itself illuminates all

things round it, except those which lie under the shade of that

screen. And even these objects are somewhat illuminated by
the light diffused around ; for they will be much better seen

than if there were no light at all. Therefore the visible body
of any lucid body and light itself seem to be different things.

Light does not penetrate bodies fibrous and of an unequal
texture ; yet it is not hindered by the solidity of hardness, as

we see in glass and the like. Therefore a straight line and

pores not lying crossways alone seem to transmit light.

Light is best conveyed by the air ;
and the purer the air is

the better does it transmit light. Inquire whether light is

conveyed by the body of the air. We see certainly that sounds

are conveyed by the winds, as you can hear far further with

the wind than against it. But inquire whether there is any-

thing similar in light. Other instances.

XI. Transparency of Lucid Bodies.

Observe likewise the transparency of lucid bodies. The
wick of a candle is seen within the flame, but through larger

flames objects are not visible. Nay, on the contrary, all trans-

parency is lost in an ignited body ; as may be seen in glass,
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which on being ignited is no longer transparent. The body of

the air is transparent, as likewise is water; but these two

transparent bodies when mixed in snow or foam lose their

transparency and acquire a kind of light of their own.

XII. Affinities and Oppositions of Light.

Observe the affinities and also the oppositions of light.

With regard to its generation, light has affinity principally with

three things; heat, tenuity, and motion. Observe therefore

their unions and separations with respect to light, with the

degrees thereof. The flame of spirit of wine or the ignis fatuus

is far gentler in heat than ignited iron, but stronger in light :

glowworms, the spray of salt water, and many of the things
before enumerated, throw out light, but are not hot to the

touch. Ignited metals are not rare bodies, yet they have a

strong heat : air, on the contrary, is one of the rarest of bodies,

yet has no light. Again, air and winds are rapid in motion,

but yield no light: whereas ignited metals continue sluggish
in motion, and yet emit light.

In the affinities of light which relate not to the generation,
but only to the process of it, there is nothing so closely con-

nected as sound. Observe therefore carefully with respect to

their sympathies and antipathies. They agree in the following

points. Light and sound diffuse themselves all round. Light
and sound travel to a very great distance, but light the quick-

est; as we see in guns, where the light is seen before the

report is heard, although the flame comes last. Light and

sound admit the most subtle distinctions; witness articulate

words in the case of sound; all the images of visible things
in the case of light. Light and sound scarce produce or gene-
rate anything except in the senses and spirits of animals.

Light and sound are easily generated and quickly vanish.

For it must not be supposed that the sound which lasts for

a time after the striking of a bell or chord is produced by
the first percussion. For if the bell or chord be touched

and stopped, the sound dies at once. It is manifest there-

fore that the duration of the sound is generated by succes-

sion. Light is overpowered by a greater light, as sound by
a greater sound ; &c.

Their differences are these : Light as I have said is quicker
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than sound. Light travels further than sound. Whether light

is conveyed in the body of the air, like sound, is uncertain.

Light moves only in a straight line, sound obliquely and in

any way ; for when anything is seen under the shadow of a

screen, it is not to be supposed that the light itself penetrates
that screen, but only that it illuminates the air around it;

which likewise somewhat brightens the neighbouring air

behind the screen; whereas a sound made on one side of a

wall is heard without much diminution on the other. Sound

likewise is heard from within a solid body, though more

faint ; as we see in sounds within the bloodstone, or in

bodies struck under water ; whereas light in a solid and

untransparent body that is stopped on all sides, is not seen at

all. Lastly, all sound is generated in motion and a manifest

elision of bodies ; but light not so.

For the oppositions to light, unless you take privations to

mean oppositions, there are none that occur to me ; but what

is most credible is that sluggishness of bodies in their parts

is the chief enemy to light. For there is scarce anything
luminous which is not either in its own nature very mova-

ble, or excited by heat or motion or the vital spirit. Other

instances.

I mean always, not only that other instances are to be

sought for (for these few are only adduced by way of ex-

ample), but likewise that new topics of inquiry should be

added, as the nature of things leads the way.
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THOUGHTS ON THE NATUEE OF THINGS,

i.

On the Division of Bodies, Continuity, and Vacuity.

THE doctrine of Democritus concerning atoms is either true or

useful for demonstration. For it is not easy either to grasp in

thought or to express in words the genuine subtlety of nature,

such as it is found in things, without supposing an atom.

Now the word atom is used in two senses, not very different

from one another. For it is either taken for the last term or

smallest portion of the division or fraction of bodies, or else

for a body without vacuity. With respect to the first, these

two positions may be safely and certainly laid down ; the one,

that there is in things a much more subtle distribution and

comminution than falls under view ; the other, that this is not

however infinite nor perpetually divisible. For if a man observe

diligently, he will find that the minute particles of things in

continued bodies are far more subtle than those in bodies

broken and discontinued. For we see that a little saffron

infused and stirred up in water will colour a whole hogshead,
so as to make it distinguishable even by the sight from pure
water. Now this distribution of saffron in the water is certainly

more subtle than that of the finest powder, as will be shown if

a similar quantity of powder of Brazil-wood, pomegranate

flowers, or any highly coloured substance, which has not the

sequacity of saffron to spread in liquids and incorporate itself

with them, be infused in the same way. It was ridiculous

therefore to take those small bodies that appear in the sun's

rays for atoms. For these are like dust ; whereas an atom, as

Democritus himself said, no one ever saw or can see. But

this distribution of things is shown much more wonderfully in

smells. For if a little saffron will tinge and infect a whole

hogshead of water with colour, a little civet will infect a suite

E E 2
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of two or three large rooms with its odour. And let no one

imagine that odours are diffused, like light or like heat and

cold, without communication of substance ; since he may ob-

serve that odours adhere even to solid bodies, as woods and

metals, and that for no short time; also that by rubbing
and washing they may be dispersed again and cleared away.
But in these and similar things, no man in his . senses will

assert that the process is infinite, seeing this distribution or

diffusion is confined to certain spaces, limits, and quantities of

bodies ; as is most manifestly shown in the above examples.
With respect to the second sense of the word atom, namely,
that it presupposes a vacuum, and defines an atom as that

which is without a vacuum, it was a good and earnest diligence

on the part of Hero to deny the existence of a collected vacuum,
but maintain that of a vacuum interspersed. For when he

saw the constant connection of bodies, and that no space at all

could be found or assigned where a body was not ; and much

more, when he observed that heavy and ponderous bodies are

carried upwards, and throw aside and violate their natures, rather

than suffer an absolute separation from the body contiguous to

them, he laid it down as certain that Nature abhorred any

large or collected vacuum. On the other hand, when he per-

ceived that the same matter of a body was contracted and con-

densed, and again expanded and dilated, and that it occupied
and filled unequal spaces, sometimes larger and sometimes

smaller, he did not see how this ingress and egress of bodies

in their own places could happen except by means of a vacuum

interspersed ; less when the body was compressed, and more

when it was relaxed. For this contraction must needs happen
in one ofthese three ways ; either in that just mentioned, namely,

by the exclusion of vacuum in proportion to the contraction ;

or by the forcing out of some other body previously intermixed;

or by some natural (whatever that may be) condensation and

rarefaction of bodies. Now with regard to the forcing out of

a finer body, that process seems to have no end. It is true

indeed that sponges and the like porous bodies are contracted

when the air is squeezed out ; but it is shown by many expe-
riments that the air itself admits of a considerable contraction.

Are we then to suppose that the finer part of the air is squeezed

out, and out of that part another, and so on for ever ? Such an

opinion is strongly opposed by the fact that the finer bodies are,
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the greater is the contraction they admit of; whereas it should

be the contrary, if contraction proceeded from the forcing out

of the finer part. And with regard to the other way, namely,
that the same bodies, not otherwise changed, do yet admit of

more or less in density or rarity, it need not be much laboured.

For it seems to be something positive, depending on a sup-

position incapable of further explanation, as Aristotle's asser-

tions generally do. There remains therefore the third way,
which supposes a vacuum. And if a man object to this, that

it appears strange and almost incredible there should be a

vacuum interspersed when a body is found everywhere, he will,

if he calmly consider the examples adduced above of water

coloured with saffron or air infected with odours, easily see

that there can be no part of the water specified where saffron

is not ; and yet it is plain, by comparing the water and saffron

together before they are mixed, that the body of the water is im-

measurably greater than that of the saffron. And if this be found

m the case of different bodies, much more must it be supposed
to take place in body and vacuity. But in one respect the

conjecture of Hero, a mechanical man, was inferior to that of

Democritus, who was a distinguished philosopher; for Hero,

because he did not find a collected vacuum in our globe, simply
denied its existence ; whereas there is no reason why in the

regions of the air, where there are doubtless greater expansions
of bodies, there may not be also a collected vacuum. But in

these and similar inquiries men should be once for all admo-

nished, not to be confounded and distrustful in consequence of

the exceeding subtlety of nature, but to think that both the units

and the sums of things are equally subject to calculation. For

it is as easy to talk or think of 1000 years as of 1000 seconds,

although years consist of many seconds. Again, let no one

think that this is rather a matter of curious speculation than

for work and use. For we may see that almost all philosophers

and others who have worked diligently in experience and par-

ticulars, and cut nature as it were to the quick, are drawn

into these inquiries, though they do not complete them with

felicity. And there is no stronger or truer reason why the

philosophy we have is barren of effects than this, that it has

caught at the subtleties of common words and notions, and has

not attempted to pursue or investigate the subtlety of nature.

E E 3
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II.

On the Equality and Inequality of Atoms or Seeds.

The inventions and opinions of Pythagoras were mostly of

such a nature as were rather suited to found an order in

religion than to open a school in philosophy ; and this has been

confirmed by the issue. For his discipline has prevailed and

flourished more in the heresy of the Manichees and the super-

stition of Mahomet than with philosophers. Yet his opinion

that the world consists of numbers may be so understood as

to penetrate to the principles of nature. For there are two

opinions, nor can there be more, with respect to atoms or

the seeds of things ; the one that of Democritus, which attri-

buted to atoms inequality and configuration, and by configura-

tion position ; the other perhaps that of Pythagoras, which

asserted that they were altogether equal and similar. For he

who assigns equality to atoms necessarily places all things
in numbers ; but he who allows other attributes has the benefit of

the primitive natures of separate atoms, besides the numbers

or proportions of their conjunctions. Now the practical ques-
tion which corresponds to this speculative question, and may
determine it, is that which was also adduced by Democritus ;

namely, whether all things may be made out of all things
1

;

and as he believed this to be contrary to reason, he maintained

the diversity of atoms. But to me this question does not

appear to be well proposed, nor to press the former question,

if it be understood of the immediate transmutation of bodies.

But the proper question is whether all bodies do not likewise

pass through regular circuits and intermediate changes. For

there is no doubt but that the seeds of things, though equal,

as soon as they have thrown themselves into certain groups
and knots, completely assume the nature of dissimilar bodies,

till those groups or knots are dissolved ; so that the nature and

affections of compound bodies may be as great a hindrance and

obstacle to immediate transmutation as those of simple. But

Democritus, acute as he is in investigating the principles of

bodies, when he comes to examine the principles of motions

appears to be unequal to himself, and to be unskilful ; which

1
Lucretius, 1. 784,
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likewise was the common fault of all the philosophers. And
I know not whether this inquiry I speak of concerning the

first condition of seeds or atoms be not the most useful of all
;

as being the supreme rule of act and power, and the true

moderator of hope and works. There is likewise another

inquiry flowing from this, which has a less extensive sphere
of usefulness, but approaches nearer to things and works. I

mean the inquiry concerning separation and alteration ;

namely, what is done by separation, and what by other means.

For it is an error familiar to the mind of man, which has like-

wise received great strength and increase from the philosophy
of the chemists, to impute things to separation, which are due

to something else. For instance, when water passes into

vapour, one may easily imagine that the finer part of the

water is emitted, and the grosser remains ; as we may see in

wood, where part escapes in flame and smoke, and part remains

behind in ashes. And one may suspect that something of the

same kind takes place in water, though not so manifestly.

For although the whole body of water sometimes appears to

bubble up and evaporate, yet some dregs like ashes may
adhere to the vessel. But this consideration is deceptive.

For it is most certain that the whole body of water may be

changed into air, and if anything do adhere to the vessel, this

may not happen from the selection and separation of the grosser

part ;
but perhaps because some part (although of a perfectly

similar substance to that which escapes) has from its position

touched the vessel. And this is very apparent in quicksilver,

which becomes totally volatile, and recovers its former con-

sistency without even the slightest loss. Likewise in the oil

of lamps and the tallow of candles the whole of the fat becomes

volatile without depositing any ashes; for soot is generated

after and not before flame, and is the carcass of the flame, not

the sediment of the oil or tallow. And this prepares a way to

the overthrow of the theory of Democritus on the diversity of

seeds or atoms ; a way, I mean, in nature ; for in opinion the

way is much more easy and inviting, because the common

philosophy makes its feigned matter indifferent and agreeable

to all forms.

E E 4
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III.

On the Negligence of the Ancients in the Inquiry concerning
Motion and the moving Principles of Things.

To rest the inquiry of nature principally on the contempla-
tion and examination of motion is the part of one who regards
works. But to study or feign inactive principles of things is

the part of those who would sow talk and nourish disputations.

Now by inactive principles I mean those which tell us of what

things are made up and consist, but not by what force or in

what manner they come together. For with a view to action

and the enlargement of the power or operation of man it is not

enough, nor indeed of any great use, to know of what things

consist, if you know not the ways and means of their mutations

and transformations. For to take an example from physicians

(from whose notions these celebrated inquiries concerning the

principles of things seem to have come), is a man who knows
the simple ingredients of treacle, able for certain to make that

compound ? Or when a man has by him a proper description
of the materials used for making sugar, glass, and cloth, would

you suppose him on that account to possess the art of pre-

paring and making them? And yet men's speculations are

principally occupied in investigating and examining these dead

principles: as if a man should make it his object to inspect the

anatomy of the corpse of nature, instead of inquiring into her

living faculties and powers. But the moving principles of

things are treated for the most part only in passage ; so that it

passes all wonder to see how carelessly and loosely the greatest
and most useful thing of all is inquired and handled. For if \ve

consider for a while the philosophies in fashion, will the prin-

ciple of stimulus of matter by privation, of the shaping of matter

according to an idea, of the aggregation of similar particles, of

the fortuitous agitation of atoms in a vacuum, of strife and

friendship, of reciprocal impressions of heaven and earth, of

alliance of the elements by symbolising qualities, of the influ-

ence of celestial bodies, of sympathies and antipathies, of secret

and specific virtues and properties, of fate, fortune, necessity,

will, I say, such generalities as these, which are nothing but

spectres and appearances that float and play on the surface of

things, as on water, enrich mankind or increase their posses-

sions ? Such things indeed fill or rather swell the imagination,
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but they are of no effect towards the accomplishment of works,

the mutation of bodies, or the direction of motions. Again,

arguments and subtleties concerning natural and violent motion,

motion from within and motion from without, and the limits of

motions, these likewise lay no hold upon the body of nature,

but are rather like writings on the bark. Discarding therefore

such matters, or sentencing them to be handed over to popular

discourse, we should investigate those appetites and inclinations

of things by which all that variety of effects and changes which

we see in the works of nature and art is made up and brought
about. And we should try to enchain Nature, like Proteus ;

for the right discovery and distinction of the kinds of motions

are the true bonds of Proteus. For according as motions, that

is, incentives and restraints, can be spurred on or tied up, so

follows conversion and transformation of matter itself.

IV.

On the common Division of Motion, that it is useless and rude.

The division of motion received in philosophy seems popular
and without foundation ; distinguishing the thing only by
effects, and no way conducing to knowledge by causes. For

generation, corruption, augmentation, diminution, alteration,

carriage to place, are nothing else than the works and effects of

motions; which when they arrive at a manifest change of

things that is obvious to popular notice are then (in a spirit

of contemplation sufficiently dull) distinguished by these names.

For I doubt not but what they mean is this ; when bodies by
motion (of whatever kind it be) have advanced so far as to ob-

tain a new form or lose the old one (which is a kind of period
and completion of their course), this is called motion of genera-
tion or corruption ; but if, the form still remaining, the body only

acquires quantity and a new dimension, this is called motion

of augmentation or diminution ; but if while the size and con-

fines, or circumference, likewise remain, the quality, actions,

and passions are changed, this is called the motion of alteration;

but if both the form and size and quantity remain, and nothing
is changed but the place, this is expressed by the motion of

carriage. But all these things, if you examine them more

deeply and carefully, are the measure of motion, and periods or

courses and as it were tasks of motions ; not real differences ; for
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they point out what has been done, but scarce intimate the

manner of doing it. Such terms therefore, though necessary
for explanation and suited to logical reasonings, are utterly want-

ing in natural science. For all these motions are composed, de-

composed, and composed again iu manifold ways; whereas, if we
would study nature scientifically, we must find the way to simpler

phenomena. For the principles, fountains, causes, and forms

of motions, that is, the appetites and passions of every kind of

matter, are the proper objects of philosophy ; and therewithal

the impressions or impulses of motions, the restraints and re-

luctations, the passages and obstructions, the alternations and

mixtures, the circuits and series ; in a word, the universal pro-
cess of motions. For spirited disputes, probable arguments,

vague speculations, or specious opinions, are of little service.

But the business is, by proper methods and a course of appli-

cation suitable to nature, to acquire the power of exciting,

restraining, increasing, remitting, multiplying, and calming
and stopping any motion whatever in a matter susceptible of

it; and thereby to preserve, change, and transform bodies.

Now those motions are to be chiefly inquired, which are simple,

primitive, and fundamental, whereof the rest are composed.
For it is most certain that by how much the more simple

motions are discovered, by so much will the power of man be

increased and made independent of materials special and pre-

pared, and strengthened for the production of new works.

Surely as the words or terms of all languages, in an immense

variety, are composed of a few simple letters, so all the actions

and powers of things are formed by a few natures and original

elements of simple motions. And it were shame that men
should have examined so carefully the tinklings of their own

voice, and should yet be so ignorant of the voice of nature ;

and as in the early ages (before letters were invented), should

discern only compound sounds and words, not distinguishing

the elements and letters.

v.

That the Quantity of Matter isfixed, and that Change takes

place without Loss.

That all things are changed, and that nothing really perishes,

and that the sum of matter remains exactly the same, is suffi-
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ciently certain. And as it needed the omnipotence of God to

create something out of nothing, so it requires the same

omnipotence to reduce something to nothing. Whether this

be done by the failure of the preserving power, or by act of

dissolution, is nothing to the purpose ; it is enough that the

decree of the Creator must necessarily intervene. This being
laid down, in order to prevent abstraction of thought, and to

show that I do not speak of any fictitious matter, I likewise

give notice that the matter introduced by me is such, and

invested with such a nature, of which it may be truly said that

one body contains more of it, and another (though filling the

same measure) less. For example, lead contains more, water

less, air much less ; and this not in an indefinite and uncertain

proportion, but precisely, so that the difference may be exactly

calculated, as twice as much, three times as much, and the like.

And therefore if a man say that air may be made from water, or

vice versa, that water may be made from air, I will listen to

him ; but if he should say that a given quantity of water may
be turned into the same quantity of air, I will not ; for it would

be the same as saying that something may be reduced to nothing.
In like manner, on the other hand, to say that a given measure

of air (for instance, a bladder of a certain dimension full of air)

may be turned into a like measure of water, is the same as saying
that something may be made out of nothing. From these posi-

tions therefore I have now thought good to draw three precepts
or counsels for use, in order that men may deal with nature more

skilfully, and by that means more successfully. Of these the first

is that men should frequently call upon nature to render her ac-

count; that is, when they perceive that a body which was before

manifest to the sense has escaped and disappeared, they should

not admit or liquidate the account before it has been shown

them Avhere the body has gone to, and into what it has been

received. This, as things now are, is done most remissly, and

speculation generally ends with sight, insomuch that men do

not know what becomes even of such a common thing as flame ;

for the idea that it is changed into the body of air is most

erroneous. The second is, that when men consider the inex-

orable necessity there is in the nature of matter to sustain

itself, and not to turn or dissolve into nothing, they should

omit no way of vexing and working it, if they would detect

and bring out its ultimate operations and powers of resistance.
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This counsel may appear simple enough ; who denies it ? but

yet it seems useful, and there is something in it. Nevertheless

let us, if you please, bestow a little observation thereon. Take

it then thus. The greatest obstacle which a man meets with,

either in operating or in experimenting, is certainly this, that

he can scarcely preserve a given mass of matter without dimi-

nution or increase of quantity, and at the same time press and

work upon it ; but it escapes his ultimate force by separation.

Now there are two kinds of separation : a part of the matter

either escapes, as in decoction, or at least withdraws itself, as in

cream. The intention therefore of a profound and radical change
of bodies is no other than this, that matter be by all proper
methods vexed, and yet both these separations in the meantime

prevented. For then only does matter suffer real constraint,

when every way of escape is cut off. The third and last is,

that men, when they see alterations made in bodies without any
diminution or increase of matter, should first get rid of the

mistaken idea which is so deeply rooted, namely, that altera^

tion is caused only by separation ; next, they should begin care-

fully and scientifically to distinguish concerning alterations,

when they are to be referred to separations, when only to dis-

order and a different position of the parts without other separa-

tion, and when to both. For when I take a rough and unripe

pear in my hands, and squeeze, beat, and work it, and it thereby

acquires sweetness ; or when amber or a jewel is reduced to an

extremely fine powder, and thereby loses its colour, I do not

believe that any considerable part of the matter is lost, but

only that the parts of the body are placed in a new position.

It remains to eradicate one error from the human mind which

is of such power, that if it be believed, some of the things I

have mentioned may be regarded as desperate. For it is a

common opinion that the spirits of things, when they are raised

by heat to a more intense degree of tenuity, escape, even in

the most solid vessels (say silver or glass), through some secret

pores and passages ; but this is not true. For neither air nor

spirit, though rarefied by the accession of heat, no, nor flame

itself, is so ready to attenuate itself, that it can seek or make a

passage for itself through those pores. But as water does not

pass through a very small hole, so neither does air escape

through these pores. For as air is far rarer than water, so also

such pores are far finer than visible holes ; nor would there be
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any use in compressing air in a close vessel if such perspira-

tions were at hand or in its power. But the example which

they allege is a wretched or rather a pitiable one, as are most

of the speculations of the common philosophy when one comes

to particulars. For they say that if a lighted piece of paper be

put into a cup, and the mouth of the cup be at once inverted

and held over a vessel of water, the water is drawn upwards ;

because when the flame and the air rarefied by the flame, which

had occupied some space, have exhaled through the pores of the

vessel, some body must take their place ;
and that it is the

same in cupping-vessels which draw the flesh. Now with

regard to the succession of the water or the flesh, they judge

rightly ; with regard to the cause which precedes it, most un-

skilfully. For it is not any emission of the body which gives
the space, but only a contraction; for the body into which

flame relapses fills a far smaller space than the flame before it

was extinguished. And hence comes that vacuum which re-

quires a succession. And in cupping-glasses this is shown

most plainly. For when men want them to draw more

strongly, they touch them with a sponge dipped in cold water,

that the air within may be condensed by cold and occupy a

smaller space. Therefore men may be easy on that point, and

not trouble themselves about the ready escape of the spirits ;

since it is most certain that even those spirits which they often

miss, as odours, tastes, and the like, do not always escape from

the place in which they are confined, but are confounded

within.

VI.

On Apparent Rest, Consistency, and Fluidity,

That certain bodies appear at rest and deprived of motion,

seems correct if applied to the whole or entire body, but if

to the parts erroneous. For simple and absolute rest, both

in the parts and the whole, there is none ; but that which is

thought to be so is the effect of some hindrance, prevention
and equilibrium of motions. For instance, in garden watering-

pots, which are pierced full of holes at the bottom, the water

(if the mouth of the pot be stopped up) does not run out at

the bottom ; and this evidently proceeds from a retractive

motion, not from a quiescent nature. For the water tries to

descend, as much as if it had the power to do so ; but there
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being nothing at the top of the pot to take its place, the water

at the bottom is drawn back and forcibly detained by the water

at the top. For if in wrestling the stronger man holds down
the weaker, so that he cannot move, yet, if the weaker still

resist with all his strength, the motion of resistance is not

therefore less, because it does not prevail, and is held fast by
the stronger motion. Now this which I say of false rest, as

in innumerable things it is useful to be known, so it sheds no

small light on the inquiry of the nature of solid and liquid, or

consistency and fluidity. For solids seem to be stationary and

at rest in their positions, but liquids to move about and be in

confusion; for you cannot raise a column or other statue of

water as you can of wood or stone. Therefore it is natural to

suppose that the upper parts of the water strive (by a motion

which they call natural) to flow downwards ; but that with the

parts of wood it is different. This however is not true; as

there is the same motion downwards in the upper parts of

wood as in water ;
and this would be carried into action, if it

were not held and drawn back by a more powerful motion.

Now this is certainly the desire of continuity, or the avoidance

of separation, which belongs to water as well as to wood, but

in wood is stronger than the motion of gravity, in water

weaker. For that even liquids participate in this motion is

manifest. In bubbles we see the water throw itself into thin

films of a hemispherical form to avoid separation. In droppings
we see the water, to continue itself, is drawn out and atte-

nuated into a fine thread, as long as there is any water to

succeed ; but if there be a deficiency in the continuation, then

the water forms itself into round drops, whereof the diameter

is much greater than the previous thread. In like manner we
see water does not readily submit to a very subtle comminution

of its parts, since it will not of its own natural weight, without

concussion, run out of very fine holes and cracks. Whence it

is evident that in liquids there is an appetite of continuity,

though a weak one ; whereas on the contrary, in solids it is

strong, and overpowers the natural motion or gravity. For if

a man think that in a pillar of wood or stone the upper parts

do not desire to flow downwards, but to support themselves

exactly in the same state, he will easily correct his mistake

by observing that pillars or the like, if their height be not in

proportion to the width of their base, but exceed it, cannot
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stand, but are borne down by their weight; so that very high

buildings must incline to a pyramidal form, and be narrower

towards the top. But what that nature is which increases or

lessens this desire of continuity will not easily be found on

inquiry. It will perhaps be suggested that the parts of solids

are denser and more compact; the parts of liquids rarer and

looser; or that liquids have a spirit which is a principle of

fluidity that is wanting in solids, and the like. But neither

of these is in accordance with truth. For it is manifest that

snow and wax, which may be cut and moulded and take im-

pressions, are far rarer than quicksilver or melted lead, as is

proved in the proportion of their gravities. But if a man still

insist that snow or wax, though rarer (in the whole) than

quicksilver, may yet have closer and more compact parts ; but

that because their bodies are spongy, and have many cavities,

and admit the air, they are therefore in the whole lighter; as

is the case in the pumice-stone, which in proportion to its size

may perhaps be lighter than wood, yet if both be reduced to

powder, the powder of pumice-stone will be heavier than that

of wood, because it has now lost its cavities ; his observations

and objections are good. But what will they say to melted

snow and wax, where the cavities are already filled up? or

what to the bodies of gums, mastich, and the like, which have

not these manifest cavities, and yet are lighter than many
fluids? Now what they allege of the spirit, the power and

force whereof make things flow, is certainly at first sight

probable, and familiar to common notions ; but in reality it is

more difficult and erroneous, as being not only not supported

by reason, but almost opposed to it. For this spirit they talk

of does in fact (though it may appear strange) produce con-

sistency, and not fluidity. And this is excellently shown in

the instance of snow, which though a body compounded of

water and air, and though air and water separate are fluids,

yet acquires consistency by mixture. But if a man object that

this may perhaps proceed from a condensation of the watery

part by cold, and not from the interposition of the air, he may
correct his opinion by observing that foam also is a body like

snow, which yet is no way condensed by cold. But if he still

urge that in foam likewise condensation proceeds not from

cold, but from agitation and percussion, let him look at the

boys who, out of a little air breathed through a pipe or tube,
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and water mixed with a little soap, to make it more tenacious,

raise a wonderful tower-like fabric of bubbles. But the fact

is that bodies, at the touch of a body that is friendly or similar,

resolve and open themselves ; but at the touch of an unfriendly

body they shrink up and gather themselves together. And
hence the apposition of an alien body is the cause of con-

sistency. Thus we see that when oil is mixed with water, the

transparency which existed before both in the oil and the water

is to a certain extent lost. On the other hand, we see that

paper moistened with water resolves itself and loses its con-

sistency (which before by reason of the air in its pores was

strong); but moistened with oil it does it less, because oil

agrees less with paper. The same likewise we see in sugar
and like bodies, which relax themselves to receive water or

wine, and that not only when the liquids press upon them, but

they likewise suck and draw up the liquids themselves.

VII.

On the Consent between Sensible and Insensible Bodies.

The passions of bodies which have sense, and of bodies with-

out sense, have a great correspondence, except that a sensible

body has also a spirit. For the pupil of the eye is like a look-

ing-glass, or water, and receives and reflects the images of

light and visible bodies in the same manner. The organ of

hearing has a conformity with an obstruction in a cave, from

which the voice and sound is best re-echoed. The attraction

of things inanimate, and again the horrors and aversions (I

speak of such as are proper and peculiar) in animals, correspond
to the sense of smell and pleasing and disagreeable odours.

In the taste and touch we find every kind either of violence on

the one hand or of gentle and friendly insinuation on the other

which can happen in inanimate bodies, with all the configurations

of these same passions, expressed and interpreted. For in dead

bodies compressions, extensions, corrosions, separations, and the

like are concealed in their process, and only perceived in their

manifest effects. But in animals they are performed with a

sensation of pain, according to the different kind and character

of the violence, the spirit pervading everything. And from

this principle is derived the knowledge whether any animal may
possibly have some other sense besides those observed ; and how
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many, and what kind of senses there may be in the whole race

of animals. For a just distinction of the passions of matter

will give the number of senses, provided only that the requisite

organs be supplied, and the spirit be added.

VIII.

On Violent Motion, that it is theflight and dispersion of the parts

of a thingfrom pressure, though not visible.

Violent motion (as they call it), whereby projectiles, as stones,

arrows, bullets, and the like, fly through the air, is about the

commonest of all motions. And yet in the observation and

inquisition hereof men have shown a strange supineness and

negligence ;
nor is it a small loss that is entailed by miscarriage

in the investigation of the nature and power of this motion ;

seeing it is of use in infinite ways, and as the life and soul of

artillery, engines, and the whole business of mechanics. Now
most inquirers, when they have pronounced this motion to be

violent, and distinguished it from natural motion, think they
have done. And it is indeed the peculiar manner and discipline

of Aristotle and his school, to teach men what to say, not what

to think; and how to discharge themselves by affirming or

denying, not how to explain and satisfy themselves in thought.
Others use a little more diligence, and taking up the position

that two bodies cannot be in the same place, conclude that the

stronger impels, and the weaker gives way ; that this giving

way or flight, if the force applied be small, does not continue

after the cessation of the first impulse, as in protrusion ; but

that if the force be great, it continues for a time even after the

removal of the impelling body, till it is gradually diminished,

as in throwing. And these again, after another inveterate

habit of the same school, catch at the beginnings of things, but

do not trouble themselves about their process and end; as if

every beginning implied the rest ; and hence, in a kind of pre-
mature impatience, they break off" the inquiry. For upon the

point that bodies yield at the instant of the stroke, they have

something to say ; but why, after the impelling body has been

removed, and the necessity for the disarrangement of the bodies

has thereby absolutely ceased, the motion should still continue,

they say nothing, nor do they clearly understand themselves.

Others, more diligent and perseverant in inquiry, having ob-
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served the power of the air in winds, and the like, which is so

great that it can even blow down trees and towers, imagined
that the force which carries and accompanies projectiles after

the first impulse should be attributed to the air collecting itself

and rushing in behind the body moved, by which force the

body is carried forward like a ship in the water. And these

certainly keep to the point, and carry their speculation to its

issue ; yet they fail of the truth. Now the case is really this.

The principal motion seems to be in the parts of the body pro-

jected, which being too subtle to be perceived by the eye, and

men not being attentive enough but passing the matter by
with a light observation, is not observed. But to an accurate

observer it is manifest that hard bodies are most impatient of

pressure, and have, as it were, a very acute perception thereof;

so that when forced ever so little out of their natural position,

they strive with great velocity to free themselves and return to

their former state. And to do this, all the parts, commencing
with the part struck, thrust and press one another forward, just

like an external force ; which produces a continuous and intense

(though invisible) trepidation and commotion of the parts.

And this we see in glass, sugar, and brittle things of the like

nature ; which, if they be cut or divided with any sharp iron

instrument, directly and almost instantaneously break to pieces

in other places untouched by the stroke of the instrument;

which plainly proves that the motion of pressure is communi-

cated to the neighbouring parts ; which motion, working all

round, and making trial everywhere, causes fracture in that

part, where from the predisposition of the body the union was

weakest; and yet this very motion, while it disturbs and

penetrates every part, does not show itself to the eye until

there is an open fracture or solution of continuity. Again,
we see if a piece of iron wire, or a stick, or a quill (or such

like bodies as are flexible and yet elastic) be bent, and held

by both ends between the finger and thumb, it immediately

leaps away. Now the cause of this motion is proved manifestly
not to lie in the extreme parts of the body, which are held fast

by the fingers ; but in the middle, which bears the violence ;

to relieve which this motion is set at work. But in this

example it plainly appears that the cause of motion they
derive from the impulse of the air is excluded ; for there is no

percussion to set the air in action. And this is also shown in
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the trivial experiment of squeezing a fresh and slippery plum-
stone between the fingers, gradually increasing the pressure,

and so shooting it out. For in this example likewise, com-

pression takes the place of percussion. But the most evident

effect of this motion is seen in the perpetual revolutions or

rotations of projectiles in their flight; for they go forward,

but their progress is in spiral lines, that is, revolving as

they go. And certainly I have felt some doubt as to this

spiral motion, so rapid as it is and yet so free and as

it were familiar to things, whether it did not depend on

some higher principle. But I think the cause of this effect

is the same that I am now speaking of, and no other. For

pressure of a body at once excites a motion in the parts or

particles to extricate and free themselves in any way they
can. And hence the body is not only driven in a straight line,

and so flies forward; but it tries all round, and therefore

revolves ; for both motions help to set it free. And in solid

bodies this is something subtle and abstruse ;
in soft bodies it

is evident, and almost palpable. For as wax or lead, and

similar soft bodies, on being struck with a hammer, give way
not only forwards, but on all sides ; so hard or resisting bodies

fly both in a right line and round about. For the corporeal

yielding in soft bodies and the local yielding in hard proceed
on the same principle ; and it is in the change of shape of a

soft body that we can best perceive what the passion of a hard

body is when it escapes and flies. Meantime, I would not be

understood to deny that, besides this motion (which is the

principal thing), some part of the work is also to be attributed

to the conveyance of the air, by which the principal motion

may be assisted, impeded, turned, and directed. For of this

too the power is not inconsiderable. And this explanation of

violent and mechanical motion (which has hitherto escaped

observation) is as the fountain of practical operation.

IX.

On the cause of Motion in Fire-arms, that it has only been

inquired in part, and that not the principal one.

The cause of fire-arms, and the explanation of so powerful
and noble a motion is imperfect, and deficient in the most

important part. For they say that gunpowder, when con-
FT 2
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verted into flame and rarefied, dilates itself, and fills a larger

space; and hence follows, as otherwise either two bodies

would be in one place, or there would be a penetration of

dimensions, or the form of the element would be destroyed, or

the situation of the parts would be contrary to the nature of

the whole (for these are the phrases used), the expulsion or

breaking out of the opposing body. And there is something
in what they say. For this appetite and passion of matter

has likewise some part in this kind of motion. Nevertheless

they are wrong in too hastily referring the matter to this

necessity of dilatation of the body, without distinctly con-

sidering that which in nature precedes. For that the body
of the powder after it is turned into flame should occupy a

larger space, is indeed necessary ; but that the body of the

powder should catch flame, and that too with such rapidity,

is not so, but depends on the preceding conflict and relation

of motions with one another. For no doubt but that the

solid and heavy body, which is driven out or removed by a

motion of this kind, resists sedulously before it gives way ; and

if it be stronger it gains the victory ; that is, the flame does

not drive out the bullet, but the bullet smothers the flame.

Therefore if in place of gunpowder you take sulphur, camphor,
or like things, which themselves soon catch fire, and if (since

compactness of bodies is an impediment to kindling) you make

them up into grains of powder mixed with some portion of the

ash of juniper, or some other very combustible wood, yet (if

there be no nitre) that rapid and powerful motion will not

follow, but the motion of kindling will be hindered and re-

strained by the mass of the resisting body, and will not develop
itself or take effect. But the truth of the matter is this. You
will find that the motion here inquired is double and com-

pound. For besides the motion of kindling, which is prin-

cipally in the sulphur of the powder, there is another stronger
and more violent. This proceeds from the crude and watery

spirit, produced mostly from the nitre, and in some degree
from the charcoal of willow-wood, which is not only expanded

(as vapours usually are by heat), but also (which is the chief

point) flies and bursts away from the heat and inflammation with

the utmost rapidity and violence, and thereby likewise makes

a passage and opening for the inflammation. We see some

rudiments of this motion in the crackling of dry leaves of
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laurel or ivy when they are put on the fire ; and still more
in salt, which more resembles the nature of the thing here

inquired. Something like it also we often see in wet tallow-

candles and the flatulent flames of green wood. But it is

especially visible in quicksilver, which is an exceedingly crude

body, and like mineral water, the force whereof (if it be vexed

by fire and prevented from escaping) is not much less than

that of gunpowder. Therefore men should be admonished and

entreated by this example, not to seize some one point in the

inquisition of causes and thereupon lightly pronounce, but to

look about them, and fix their considerations stronger and

deeper.

x.

On the Dissimilarity between Celestial and Sublunary Bodies with

regard to eternity and mutability ; that it is not verified.

The common idea that the universe is rightly divided and dis-

tinguished as it were by globes, so that there is one system of

celestial and another of sublunary bodies, seems to have been

introduced not without reason, if only it be held with modera-

tion. For no doubt but that the regions above and below the

lunar orb, together with the bodies contained therein, differ

much and greatly. And yet this is not more certain than that

the bodies of both globes have common inclinations, passions,

and motions. We should therefore follow the unity of nature,

and rather distinguish than sever such things, and not make a

breach in the contemplation of them. But what is further

held, that celestial bodies do not suffer changes, while sub-

lunary or, as they call them, elementary bodies do ; that the

matter of the latter is like a harlot, always seeking after new

forms, while that of the former is like a matron, delighting in

a wedlock constant and undefiled, seems a weak and popular

opinion, arising out of superficial appearances and supersti-

tion. To me indeed it appears to be untenable and without

foundation on both sides. For neither is heaven indued with

that eternity which they suppose nor the earth with that

mutability. For with regard to the heaven, we may not con-

clude that there are no changes there, because there are none

which we can see ; for the sight is defeated both by subtlety
of the body and distance of place. For there are manifestly

F F 3
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various changes of the air, as in heat, cold, odours and sounds,

which are not subject to sight. And I suppose that if the eye
were placed in the moon's orb, it would not be able at such a

distance to see what was going on here, and all the motions

and changes of machines, animals, plants, and the like (which

by reason of the distance are not as big as the smallest mite),
on the surface of the earth. But that in bodies of so great
size and magnitude as by the bulk of their dimensions to over-

come such a distance and reach the eye, changes do take place

within the heavenly regions, is sufficiently proved by some

comets ; I mean those which have preserved a certain and con-

stant configuration with the fixed stars ; like that which in our

day appeared in Cassiopea. But with regard to the earth,

when we have penetrated into the interior, and got through
that crust and composition which is found on the surface and

in the parts next it, there seems a perpetuity there also, like

that supposed to exist in the heavens. For doubtless if the

earth were subject to changes far within, the consequence of

those changes would even in this region which we inhabit pro-

duce greater accidents than we see take place. Certainly most

of the earthquakes and eruptions of water or fire do not rise

from any great depth, but close at hand ; seeing that they oc-

cupy a small part of the surface. For the wider the district and

region such accidents extend over on the face of the earth, the

deeper must we suppose their roots or sources to descend into

its bowels. Therefore the greater earthquakes (greater I mean
in extent, not in violence), which happen seldom, may be rightly

compared to the comets of which I spoke, that are themselves

likewise uncommon ; so that it is true, as I said at first, that

between the heavens and the earth, as regards constancy and

change, there is no great difference. But if any one be moved

by the apparent equability and certainty of motion in the

heavenly bodies, as being the inseparable companion of eter-

nity ; look at the ocean, which in its ebb and flow exhibits a

constancy almost as regular. Lastly, if a man still urge, that

yet it cannot be denied but that on the surface of the earth

itself and the parts next thereto there are innumerable changes ;

in the heavens not so ; I would answer, first that I do not

mean that they are equal in everything ; and yet, secondly,
that if we take the regions which they call the upper and

middle region of the air for the surface or inner coat of
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the heavens, in the same manner as we take this region
here in which animals, plants, and minerals are contained,

for the surface or outer coat of the earth, we shall find there

also various and multiform generations and changes. There-

fore almost all tumult, conflict, and disorder seem to have place

only in the confines of heaven and earth. As it is in civil

affairs, wherein it commonly happens that the border country
of two kingdoms is harassed by continual incursions and vio-

lence, while the interior of both kingdoms enjoys peace,

security, and profound tranquillity. Nor will any one object to

this opinion, if he consider it rightly, on the ground of religion.

For it was only heathen arrogance that endowed the heaven

with this prerogative of being incorruptible ; whereas the Holy
Scriptures assign eternity and corruption to heaven and earth

alike, though not to each an equal glory and veneration. For
if we read,

" that the sun and moon are faithful and eternal

witnesses in the heaven," we read likewise that "
generations

pass away, but the earth remaineth for ever." But that both

are transitory is implied in one oracle, namely,
" heaven and

earth shall pass away, but the word of the Lord shall not pass

away." And these things I have spoken not out of zeal to

introduce a new opinion, but because I foresee, not without

experience, but instructed by example, that these fabulous

divorces and distinctions of things and regions, beyond what

truth admits of, will be a great obstacle to true philosophy and

the contemplation of nature.
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ON THE

EBB AND FLOW OF THE SEA,

THE consideration of the causes of the ebb and flow of the sea,

attempted by the ancients and afterwards dropped, taken up
again by the moderns and yet by variety of opinions rather

unsettled than discussed, is commonly by a light conjecture

referred to the moon, by reason of some correspondence, be-

tween the motion of the tides and that of the moon. But yet
if we look more closely we shall find some vestiges of truth

which may lead to greater certainty. Therefore that there

may be no confusion, we must first distinguish the motions of

the sea, which, though some have very inconsiderately mul-

tiplied them, are in reality only five in number ; whereof one

is a kind of anomalous motion, the others constant. Let the

first motion be set down as that wandering and various motion

of the currents (as they call them). The second as that great
motion of the ocean every six hours, by which the waters

alternately approach and retire from the shore twice a day;
not exactly, but with such a difference as makes the period of

revolution a month. The third as the monthly motion itself,

being no other than the restoration of the daily motion (before

mentioned) to the same times. The fourth as the half-monthly

motion, whereby the tides are increased more at the new and

full moons, than at the quarters. The fifth as the half-yearly"

motion, whereby the tides receive a great and remarkable

increase at the equinoxes. Now it is of the second, or great

diurnal motion of the ocean I intend principally to discourse at

present ; only touching on the others in passing, and as far as

they tend to explain this motion. First therefore with respect

to the motion of the currents, there is no doubt but that
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accordingly as the waters are either confined by straits, er

released by open spaces ; either run and as it were pour down

declivities, or encounter and run up acclivities; either glide

smoothly over a level, or are disturbed by the furrows and

inequalities of the bottom ; either fall in with other currents

with which they mingle and are carried along, or are agitated

by the winds, especially the anniversary or periodical, which

return at certain seasons of the year ; there is doubt, I say,

that from these and similar causes waters vary their forces and

eddies as well in the direction and course as in the velocity or

measure of the motion, and that thence these currents are

formed. In seas therefore the depth of the channel, the inter-

vention of submarine rocks, chasms, the windings of shores,

promontories, gulfs, straits, scattered islands, and the like,

produce many effects, and drive the courses and streams of the

waters to all points of the compass, to east and west, as well as

to north and south, according to the positions and relative con-

figurations of these obstructions, open spaces and declivities.

Let therefore this particular and as it were fortuitous motion

of the waters be set aside, that it may not confuse us in the

inquiry which we are pursuing. For it is not fair to deny
the truth of what I shall presently propound with regard to

the natural and universal motions of the ocean, on the ground
that this motion of the currents is at variance with my positions.

For currents are mere compressions of water, or liberations

from compression ; and are (as I have said) particular and

respective to the positions of water and land, or even to the

pressure of the wind. And this should be the more remem-

bered and observed, because this general motion of the ocean,

whereof I am now treating, is so mild and gentle, that it is

entirely subdued and overpowered by the force of the currents,

and yields to the impulse and direction of their violence. Now
that this is so, is principally shown by the fact, that the simple
motion of the ebb and flow of the sea is not felt in the middle

of the sea, especially in vast and extensive seas, but only near

the shores. Therefore no wonder if (being inferior in strength)
it is hidden and as it were destroyed by the currents ; except
that this very motion, when it is with the stream of the

currents, somewhat assists and increases their force; whereas

when it is against the currents it slightly checks it. Dis-

missing then the motion of the currents, I go on to the four
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constant motions, the six-hourly, the monthly, the half-monthly,
and the half-yearly; whereof the first alone seems to move
and stir the flow of the sea, the second only -to determine

and restore that motion, and the two last to increase and

strengthen it. For the ebb and flow of the sea, which floods

the shores to a certain distance and then retires again, varies

both at different hours and in the force and quantity of water,

whereby the other three motions become visible. This motion

therefore of ebb and flow must (as we propose) be distinctly

and properly considered. And first it must absolutely be

granted, that this motion concerning which we are inquiring
be one of these two, either a motion of rising and falling of

the waters, or a motion of progression. Now by motion of

rising and falling I mean such motion as is found in boiling

water, which rises up in the boiler and then sinks again ; whereas

by progressive motion I mean such as is found in water carried

in a basin, which runs from one side up against the other.

But that this motion is not of the first kind appears principally

from this, that in the different parts of the world tides vary in

point of time ; so that in some places there is a flow and in-

crease, when elsewhere there is an ebb and decrease. Now, if

waters did not move from place to place but boiled up from the

bottom, they ought to rise and fall everywhere at once. For -we

see that those two other motions, the half-monthly and the half-

yearly, act and operate over the whole world at the same time.

For the flow of the tide is increased everywhere at the equinox,

not in some places at the equinox and in others at the tropics ;

and. so it is with the half-monthly motion. For the tide is

highest at the new moon everywhere, and at the quarter

nowhere. In these two motions therefore the waters really

seem plainly to rise and fall, and to have, as it were, their

apogees and perigees like the celestial bodies. Now, in the

ebb and flow of the sea, of which I am speaking, it is quite the

contrary; which is the surest sign of motion in progression.

Besides, if the flow of the tide be set down as a rising, we
must observe somewhat more carefully how this rising is caused.

For the swelling must be caused either by an increase in the

quantity of water, or by an extension or rarefaction ofthe water

in the same quantity, or by a simple lifting up in the same

quantity and the same body. But this third cause is to be

absolutely rejected. For if the water be lifted up as it is, there
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must of necessity be a vacuum between the ground and the

bottom of the water, since there is no body to take its place.

And if there is a fresh body of water, it must emanate and

spring from the earth. But if it be only an extension, that

will be caused either by a solution into a rarer body, or by a

desire of approaching some other body, which, as it were,

summons out and attracts the water and raises it up. And

certainly this, whether it be ebullition or rarefaction, or agree-

ment of the waters with some one of the higher bodies, does

not appear incredible, if it be in a moderate quantity, and a

tolerable length of time likewise be allowed for the swelling

or increase of the water to collect and rise. Therefore the

excess of water observable between the ordinary tide and the

half-monthly which is fuller, or even the half-yearly which is

fullest of all, seeing that it is not greater than the dif-

ference between the flow and ebb, and has likewise a long

enough interval to make this increase gradually, is nothing

contrary to reason. But that so great a mass of water should

burst forth, as to account for the difference between the ebb

and flow ; and that this should be done so quickly, namely,
twice a day ; as if the earth, according to that foolish conceit of

Apollonius, were taking respiration, and breathing out water

every six hours and then taking it in again ; is a very great

difficulty. And let no one be influenced by the trifling experi-

ment, that some wells in some places, are said to have a corre-

spondence with the ebb and flow of the sea ; whence one might

suspect that the waters inclosed in the cavities of the earth

boil up in a like manner ; in which case the swelling could not

be well referred to the progressive motion of the waters. For
the answer is easy, that the coming in of the tide may close

up and fill many hollows and loose places of the earth, turn

the subterraneous waters, and beat back the inclosed air
;

which in a continued succession may raise up the waters of

such wells by simple protrusion. Therefore this does not

happen in all wells, nor indeed in many ; which should be the

case if it were the nature of the universal mass of waters to

rise and fall by turns, and to correspond with the tide of the

sea. But on the contrary, it is so extraordinary as almost to

be regarded as a miracle ; because (no doubt) such openings
and passages extending from wells to the sea are very seldom

found without some stoppage or impediment. And it is not
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out of- the way to mention what some say, that in deep mines

near the sea the air becomes so thick on the flow of the tide as

to threaten suffocation ; from which it would appear not that

the waters boil up (there being none seen), but that the air is

driven back. But indeed there is another experiment which is

not to be despised, but is of great weight, and by all means

deserves an answer ; namely, that it has been found by careful

observation (not accidentally noticed, but purposely inquired

and discovered) that the tide ebbs on the opposite coasts of

Europe and Florida at the same time, and that it does not leave

the coast of Europe when it moves to that of Florida, like

water stirred in a basin (which I spoke of before), but that it

plainly rises and falls on both coasts at the same time. But

the solution of this objection will clearly appear in the observa-

tions I shall make presently on the course and progression of

the ocean. Now the sum of the matter is this, that the waters

which set out from the Indian Ocean, being obstructed by the

opposition of the old and new worlds, are driven through the

Atlantic from south to north ; so no wonder that they approach

equally at the same time to both shores, as waters use to do

which are driven by the sea into the mouths and channels of

rivers, wherein it is most evident that the motion of the

sea is progressive with respect to the river, and yet overflows

the opposite shores both at the same time. This however I

candidly admit, as my manner is, and I would have men attend

and remember it
;

if on experience it be found that it is high
water on the coasts of Peru and China at the same time as on

the above-mentioned coasts of Europe and Florida, my opinion
that the ebb and flow of the sea is a progressive motion must

be given up. For if it be high water at the same time on the

opposite shores both of the Southern ocean and the Atlantic,

there are no other shores left in the world where there can be

at the same time a corresponding ebb. But on the result of an

appeal to experience (to which I have submitted the cause) in

this matter, I feel tolerably secure. For I am plainly of opi-

nion that, if we knew how the case stands all over the world,

we should find that the arrangement is fair enough, and that

there is at any given hour an ebb in some parts of the globe

equal to the flow in others. Wherefore, from what has been

said, let this motion of ebb and flow be set down as a pro-

gressive motion.
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Next comes the inquiry, from what cause, and by what cor-

respondence of things this motion of the ebb and flow arises

and exhibits itself? For all the greater motions (if they be

likewise regular and constant) are not solitary or (to use an

astronomical term) ferine, but have in the nature of things

some with which they correspond. And therefore these mo-
tions both the half-monthly motion of increase and the

monthly motion of restoration appear to correspond with the

motion of the moon; the half-yearly
1 or equinoctial motion,

with that of the sun ; and likewise the risings and fallings of

the waters with the apogees arid perigees of the heavenly
bodies. Yet it will not immediately follow (and we would

have men observe this) that things which correspond in the

course and periods of time, or even in the manner of carriage,

are in their nature subordinate, and the cause one of the

other. For I do not go so far as to assert that the motions

of the moon or sun are set down as the causes of the inferior

motions which are analogous to them, or that the sun and moon

(as is commonly said) have dominion over those motions of the

sea (though such thoughts easily find entrance into men's

minds by reason of their veneration for the heavenly bodies) ;

indeed in that very half-monthly motion (if rightly observed) it

would be a very strange and novel kind of obedience, for the

tides at the new and full moon to be affected in the same way,
while the moon is affected in opposite ways ; and many other

things might be adduced which would destroy these fancies about

dominations, and lead us rather to conclude that these cor-

respondences arise out of the universal passions of matter, and

the primary combinations of things, not as if one were governed

by the other, but that both emanate from the same origins and

fellow causes. Nevertheless (however it be) what I have said

remains true, that nature delights in correspondences, and scarce

admits anything unique or solitary. We must see therefore

with respect to the six hours' motion of the ebb and flow of the

sea, with what other motions it is found to agree and corre-

spond. And first, we must inquire respecting the moon, how
this motion sorts and combines with the moon. Now we do

not find that there is any resemblance, except in the case of

the monthly restoration ; for the six-hourly course (whereof I

1 Semimenstruus in the original ought apparently to be semestris. J. S.
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am now inquiring) has no agreement with the monthly ; nor

again is the flow of the sea found to follow any of the con-

ditions of the moon. For whether the moon be in her increase

or wane, whether under the earth or above it, whether elevated

high or low above the horizon, or whether situated in the

meridian or elsewhere, in none of these instances has the ebb

and flow of the sea any correspondence.
Therefore dismissing the moon let us inquire of other cor-

respondences. Now of all celestial motions the diurnal is plainly
the shortest, and accomplished in the least time (namely, in the

space of twenty-four hours). It is natural therefore to refer

this motion whereof we are inquiring (which is still shorter

than the diurnal motion by three fourths) to that motion among
the celestial bodies which is shortest ; but this does not press

the matter. "What weighs more with me, is that this motion

is so distributed as to correspond to the divisions of the diurnal

motion; so that although the motion of the waters is almost

infinitely slower than the diurnal motion, it is yet commen-
surable with it. For six hours is a quarter of the diurnal

motion, and six hours is (as I have said) the time of this motion

of the sea, with a difference coinciding with the measure of the

moon's motion. Of this therefore I am fully persuaded, and take

it almost for an oracle, that this motion is of the same kind as

the diurnal motion. Taking therefore this as a foundation, I

shall proceed to inquire of the rest ; and I judge that the whole

matter may be resolved by three inquiries. First, does this

diurnal motion confine itself to the limits of the heaven, or

does it descend and reach lower bodies ? Secondly, do the seas

move regularly from east to west as the heavens do ? Thirdly,

whence and in what manner proceeds the reciprocation of the

tides every six hours, coinciding with a fourth part of the

diurnal motion, though with a difference coinciding with the

motion of the moon ? With regard to the first inquiry, I judge

that the motion of rotation or conversion from east to west

is not properly a celestial but quite a cosmical motion ; a motion

primarily belonging to the great fluids, and found from the

summits of heaven to the depths of the water ; the inclination

being always the same, though the degrees of velocity vary

greatly ; varying, however, in a regular order, so that the swift-

ness of the motion diminishes the nearer the bodies approach the

earth. Now in the first place that this motion is not termi-
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nated with the heaven, may be probably inferred from the fact

that it prevails in full vigour through such an immense depth
of heaven as that which lies between the starry heaven and the

moon (a space much larger than that between the moon and the

earth), decreasing regularly all the way ; whence it is not likely

that nature should throw off suddenly and at once a corre-

spondence of this kind, which has been continued with a gradual
abatement for such an immense distance. That this is the case

in celestial bodies is proved by two inconveniences which would

otherwise follow. For as it is manifest to the sense that the

planets perform a diurnal motion, we must necessarily, unless

this motion be set down as natural and proper to all planets,

take refuge either in the violence of the primum mobile, which

is directly contrary to nature, or in the rotation of the earth,

a supposition arbitrary enough, as far as physical reasons

are concerned. In the heavens therefore the thing is so.

And leaving the heavens, this motion is further seen most

plainly in the lower comets, which, though they are lower than

the moon, yet evidently revolve from east to west. For though

they have their own solitary and irregular motions, yet in the

performance thereof they still participate in the motion of the

ether, and move in the same direction. They do not commonly

keep within the tropics, and have no regular spirals, but run

out sometimes towards the poles ; but nevertheless they revolve

in order from east to west. And this motion of theirs, though

greatly diminished (since the nearer they approach to the earth

the smaller are the circles in which they revolve, and the slower

is the motion), still remains vigorous, so that it can overcome

great distances in a short time. For these comets move round

the whole circumference both of the earth and the lower air

in the space of about four and twenty hours, with one or two
hours over. But when descending gradually we come to

those regions on which the earth acts not only by a communi-

cation of its nature and virtue (which checks and quiets the

circular motion), but likewise by a material infusion of the

particles of its substance in thick vapours and exhalations, this

motion is immensely deadened and almost collapses : and yet
it is not thereby completely exhausted and stopped, but re-

mains in a languid and as it were latent state. For it is now

acknowledged that in sailing within the tropics, where from

the openness of the sea the motion of the air is best perceived,
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and where the air itself (like the heaven) revolves in larger
circles and therefore with greater velocity, there is found a

constant and perpetual breeze blowing from east to west ; so

that they who want a west wind often seek for it and find it

without the tropics.
1 It appears therefore that this motion is

not extinguished even in the lowest air ; only it now becomes

sluggish and feeble ; so that it is scarce felt without the tropics.

And yet even outside the tropics here in Europe, when the

sky is calm and clear, there is observed at sea a certain breeze

following the sun, which is of the same kind. And we may
also suspect that what we experience here in Europe, where
the east wind is keen and drying, whereas on the other hand
the west is genial and moist, does not only depend on this

that with us the former blows from the land, the latter from

the sea ; but likewise on this, that the east wind, being in the

same direction as the proper motion of the air, stimulates and

irritates that motion, and thereby dissipates and rarefies the

air. The west wind, on the other hand, blowing contrary to

the motion of the air, turns the air back upon itself, and thereby
thickens it. Neither is that common observation to be de-

spised, that the higher clouds generally move from east to

west when contrary winds are at the same time blowing on the

earth. And if this is not always the case, the reason is that

there are sometimes contrary winds blowing, some above and

others below ; and those that blow above (if they be opposite)

disturb the proper motion of the air. And therefore that this

motion is not confined within the limits of the heaven is suffi-

ciently clear.

Next in order is the second inquiry; namely, whether the

waters move regularly and naturally from east to west ? mean-

ing by waters those collections or masses of water, which form

portions of nature large enough to have a correspondence

with the fabric and structure of the universe. And I am

clearly of opinion that the same motion belongs to this mass

of waters and exists in it, but that it is slower than in the

air, though by reason of the grossness of the body it is more

visible and apparent. Out of many experiments therefore

which might be brought to prove this, I shall for the present

1
Acosta, Hist, des Indes, iii. 4.
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content myself with three, but those ample and eminent,

which demonstrate that this is the fact. The first is that

there is found a manifest motion and flow of waters from the

Indian Ocean to the Atlantic, and that swifter and stronger

towards the Straits of Magellan, where there is an outlet to

the west; and also a great motion in the opposite part of

the world from the German Ocean into the British Channel.

And these courses of water manifestly revolve from east to

west. Wherein it is to be especially observed, that in these

two places only the seas are open and can perform a complete
circle ; whereas on the contrary in the middle regions of the

world they are cut off by the two obstacles of the Old and New
World, and driven (as into the mouths of rivers) into the two

channels of the Atlantic and Southern Ocean, which stretch

from north to south, and therefore do not interfere with the

order of motion from east to west. The true motion therefore

of the waters is most properly taken from these extremities of

the world which I have mentioned, where they are not ob-

structed, but pass through. This is the first experiment. The
second is as follows :

Supposing that the tide at the mouth of the Straits of

Gibraltar comes in at a certain hour, it is plain that it must

come in later at Cape St. Vincent than at the Straits ; later at

Cape Finisterre than at Cape St. Vincent ; later at He de Re
than at Cape Finisterre; later at Noirmoutier (insulam Hechas)
than at He de Re ; later at the mouth of the English Channel

than at Noirmoutier ; later on the coast of Normandy than at

the entrance of the Channel. And so far it is regular ; but at

Gravelines the order is completely changed (and that with a

great leap), the tide coming in at the same time as at the

mouth of the Straits of Gibraltar. And this second expe-
riment I refer to the first. For I conceive (as I before said)

that in the Indian and Northern Oceans the proper course of

the water from east to west is open and perfect ; whereas in

the channels of the Atlantic and South Sea it is straitened,

thwarted, and repelled by the opposition of land, which on

both sides stretches along from north to south, and gives no free

outlet to the waters, except towards the extremities. But this

compulsion of the waters from the Indian Sea to the north, and

that from the German Ocean to the south, differ immensely in
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extent by reason of the different force and quantity of the

waters. And hence all the Atlantic Ocean as far as the

British Channel yields to the force of the Indian Ocean ; while

only the upper part, namely that which lies towards Denmark
and Norway, yields to that of the North Sea. Now this must

be so. For the two great islands of the Old and New World
are by shape and position broad at the north and pointed at

the south ; so that the seas towards the south occupy a large

space, but the seas towards the north (at the back of Europe,

Asia, and America) a small one. Therefore this great mass

of waters, which comes from the Indian Ocean and is driven

back into the Atlantic, is able to force and push on the course

of the waters by a continued succession towards the British

Channel, which is a succession towards the north. But that

far smaller portion of waters which comes from the North

Sea, and has likewise almost a free outlet in its own course

towards the west at the back of America, cannot drive the

course of the waters towards the south except at the point
I have mentioned, about the British Channel. Now it needs

must be that between these opposite motions there is some

point where they meet in conflict, and where the order of the

coming in of the tide is at once changed ; as we said happened
about Gravelines, which is the point where the currents of the

Indian and Northern Sea meet. And that there is a kind of

eddy from the contrary tides about Holland has been observed

by many, not only from the inversion of the order of the hours

of high water (which I have mentioned), but likewise from par-

ticular and visible experiment. But if this be so, it returns

to this ; that it must needs be that the further the parts and

coasts of the Atlantic stretch southward and approach the

Indian Ocean, the earlier does the flow of the tide become in

point of precedence, inasmuch as it arises from the proper
motion of the Indian Sea ; but the further they reach to the

north (up to the common point, where they are repelled by the

contrary stream of the Northern Sea), the later in subsequence.

But that this is so, that experiment of the progression from

the Straits of Gibraltar, to the British Channel plainly shows.

Wherefore I judge likewise that it is high water earlier about

the coast of Africa than about the Straits of Gibraltar ; and

reversing the order, that it is earlier about Norway than about

GG 3
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Sweden ; but this I have not ascertained by experiment or

history. The third experiment is as follows :

Seas shut in on one side, which are called bays, if they tend

in their direction from east to west, which is in correspondence

with the proper motion of the waters, have vigorous and strong

tides ; but if they tend in a contrary direction, weak and im-

perceptible ones. For the Red Sea has a very strong tide; and

the Persian Gulf, which runs more directly to the west, a still

stronger. But the Mediterranean, which is the largest bay in

the world, with its parts the Gulfs of Lyons and Genoa, the

Black Sea, and the Sea of Marmora, and likewise the Baltic,

which all turn to the east, have hardly any, or weak ones.

But this difference.is best displayed in the parts of the Medi-

terranean, which as long as they point to the east or bend to

the north (like those I mentioned before) are quiet and without

much tide. But when they turn to the west, like the Adriatic,

they acquire a notable flow. To which add, that in the Me-
diterranean what little ebb there is begins from the ocean,

whereas the flow begins from the opposite side, so that the

water rather follows its course from the east than the pouring
back of the ocean. These three experiments then are all I

shall at present use with reference to the second inquiry.

Yet I may add' a kind of proof agreeable to the things al-

ready spoken, but of an abstruser nature ; namely, an argument
in favour of this motion from east to west (which I have attri-

buted to the waters), drawn not only from the correspondence
of the heavens (whereof I have already spoken) where this mo-
tion is in special power and vigour, but likewise from the earth,

where it seems forthwith to cease ; so that this tendency or mo-
tion is truly cosmical, and penetrates everything from the heights
of heaven to the depths of the earth. For I understand this

rotation from east to west to take place (as it is really found to

do) about the north and south poles. Now the diligence of

Gilbert has discovered for us most truly that all earth and

every nature (which we call terrestrial) that is not supple but

rigid, and as he himself calls it robust, has a direction or ver-

ticity, latent indeed and yet revealing itself in many exquisite

experiments, towards north and south. Which observation I

nevertheless limit and correct, by confining the assertion to

the exterior concretions about the surface of the earth, and not
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extending it to the interior (for that the earth is a magnet was

a notion hastily taken up from a very light fancy ; as it is im-

possible that things in the interior of the earth can be like any
substance exposed to the eye of man ; for with us all things
are relaxed, wrought upon, and softened by the sun and

heavenly bodies, so that they cannot correspond with things
situated in a place where such a power does not penetrate) ; but

the point with which we are now concerned is that the upper
incrustations or concretions of the earth appear to correspond
with the rotations of the heaven, air, and water, as far as con-

sistent and determinate bodies can correspond with liquids and

fluids ; that is, not that they revolve upon poles, but that

they direct and turn themselves towards poles. For as every

revolving orb which turns on fixed poles and has no central mo-

tion partakes in a way of both a movable and a fixed nature,

so when by the solid or self-determining nature of the body
the power of revolving is bound up, the power and desire

of self-direction still remains and is increased and united ; so

that the direction and verticity towards the poles in rigid bo-

dies is the same thing as revolving upon the poles in fluid.

There remains the third inquiry ; whence and in what manner

is that six-hourly reciprocation of the tides produced, which

coincides with a quarter of the diurnal motion, with the above-

mentioned difference ? To understand this, suppose the whole

world to be covered with water, as at the deluge. I conceive

that the waters, being now in a perfect orb, and no way ob-

structed, would continually move every day a certain distance

from east to west (not a great one indeed, by reason of the

wearing out and weakening of this motion in the confines of

the earth), since they would be nowhere obstructed or checked

by the opposition of land. Suppose, again, the earth to be a

single island, stretching out lengthways from north to south, that

being the shape and position which most checks and obstructs

the motion from east to west ; I conceive that the waters would

hold on in their straight and natural course for a time, but that

afterwards, being driven back by that island, they would return

in equal intervals ; so that there would only be one flow and

one ebb in the course of the day, and about twelve hours would

be given to each of them. And now suppose (what is indeed

G G 4



456 TRANSLATION OF THE

the fact) the earth to be divided into two islands, namely,
'the Old and New World (for the southern continent from its

position does not make much difference, as neither do Green-

land or Nova Zembla), and these two islands to extend al-

most through three zones, between which the two oceans, the

Atlantic and Southern, flow, but have no passage through ex-

cept towards the poles ; I conceive it must needs follow that

these two obstacles will infuse and communicate the nature of

a twofold reciprocation to the whole body of the water, and

thence comes that quarter of the diurnal motion ; for that the

waters being checked on both sides, the ebb and flow of the

sea must come twice a day, every six hours, there being a

double advance and likewise a double repercussion. And if

these two islands were extended in the waters like cylinders or

columns, with equal dimensions and straight shores, this motion,

which now seems confused and obscured by reason of the va-

riety of position in sea and land, would be easily demonstrated,

and would suggest itself to anybody. Neither likewise is it

difficult to form some conjecture of the degree of velocity that

may be reasonably assigned to this motion of the waters, and

of the distance it performs in one day. For if (to estimate

this) you take some of those shores which are least mountainous

or depressed, and are contiguous to an open sea, and if you
take a measure of the distance between high and low water

mark, and if you multiply this distance by four on account of

the four tides a day, and again double the product on account

of the tides at the opposite shores of the same sea, and add

something more on account of the height of coasts, which are

always somewhat raised above the level of the sea; this cal-

culation will give the distance which a globe of water, if it

were free from all obstruction and always moved in a circular

progression round the earth, would travel ; and certainly it is

not a great one. Now with respect to that difference which

coincides with the moon's motion, and makes the period a

month ; I conceive it to be due to this : that the time of six

hours is not the exact measure of reciprocation, as neither

is the diurnal motion of any of the planets restored exactly in

twenty-four hours ; and that of the moon least of all. There-

fore the measure of the ebb and flow of the sea is not a quarter

of the motion of the fixed stars, which is the motion of
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twenty-four hours, but a quarter of the diurnal motion of

the moon.

Injunctions.

Inquire whether the time of high water about the coast of

Africa precedes that about the Straits of Gibraltar. Inquire

whether the time of high water about Norway precedes that of

high water about Sweden; and in like manner whether the

latter precedes that about Gravelines.

Inquire whether the time of high water on the coast of

Brazil precedes the time of high water on the coasts of New
Spain and Florida.

Inquire whether the tune of high water on the coast of

China is not the same, or very nearly the same, as the time of

high water on the coast of Peru ; and also as the time of low

water on the coasts of Africa and Florida.

Inquire how the time of high water on the coast of Peru
differs from that of high water on the coast of New Spain, and

particularly of the differences in the hours of high water on

the two shores of the Isthmus of Darien ; and again how the

time of high water on the coast of Peru corresponds to the

time of high water on the coast of China.

Inquire of the heights of the tides on different coasts, as

well as of their times and hours. For though high tides are

mostly caused by depressions of coasts, yet they have some

relation likewise to the true motion of the sea, according as it

is with them or against them.

Inquire of the Caspian Sea (which is a large land-locked

collection of waters, with no outlet to the ocean) to see if it

has any ebb and flow, or of what nature it is; for my own

conjecture is, that the waters of the Caspian may have one

tide a day, but not two; and such that there shall be low

water on the eastern coasts of that sea, when there is high
water on the western.

Inquire whether the higher flood tides at the new and full

moon, and likewise at the equinoxes, take place in different

parts of the world at the same time ; and when I say at the

same time, I do not mean the same hour (for the hours vary, as

I have said, according to the progression of the waters along
the shore), but the same day.
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Limitations.

The inquiry is not carried out to a full explanation of the

correspondence of the monthly motion of the sea with the

motion of the moon ; as to whether it be the effect of subor-

dination, or of a common cause.

Connections.

The present inquiry is connected with the inquiry whether

the earth has a diurnal motion. For if the tide be, as it were,

the extreme diminution of the diurnal motion, it will follow

that the globe of the earth is immovable, or at least that it

moves much slower than the waters themselves.
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ON
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THE stories told by the ancients concerning Cupid, or Love,
cannot all apply to the same person ; and indeed they them-

selves make mention of two Cupids, very widely differing from

one another; one being said to be the oldest, the other the

youngest of the gods. It is of the elder that I am now going
to speak. They say then that this Love was the most ancient

of all the gods, and therefore of all things else, except Chaos,

which they hold to be coeval with him. He is without any

parent of his own ; but himself united with Chaos begat the

gods and all things. By some however it is reported that he

came of an egg that was laid by Nox. Various attributes are

assigned to him : as that he is always an infant, blind, naked,

winged, and an archer. But his principal and peculiar power
is exercised in uniting bodies ; the keys likewise of the air,

earth, and sea were entrusted to him. Another younger

Cupid, the son of Venus, is also spoken of, to whom the attri-

butes of the elder are transferred, and many added of his own.

This fable, with the following one respecting Coelum, seems

to set forth in the small compass of a parable a doctrine

concerning the principles of things and the origins of the

world, not differing in much from the philosophy which Demo-
critus held, excepting that it appears to be somewhat more

severe, sober, and pure. For the speculations of that philo-

sopher, acute and diligent as he was, could not rest nor

keep within bounds, nor put a sufficient check and control

over themselves. And even the opinions which are veiled in

the parable, though somewhat more correct, are yet no better
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than such as proceed from the intellect left to itself and not

resting constantly on experience and advancing step by step ;

a fault to which I suppose the primitive ages were likewise

subject. It must be understood however in the first place,

that the things here brought forward are drawn and concluded

from the authority of human reason alone, according to the

belief of the sense, whose expiring and failing oracles are

deservedly rejected since a better and more certain light has

been shed upon us from divine revelation. This Chaos then,

which was contemporary with Cupid, signified the rude mass

or congregation of matter. But matter itself, and the force

and nature thereof, the principles of things in short, were

shadowed in Cupid himself. He is introduced without a

parent, that is to say, without a cause ; for the cause is as the

parent of the effect ; and it is a familiar and almost continual

figure of speech to denote cause and effect as parent and child.

Now of this primary matter and the proper virtue and action

thereof there can be no cause in nature (for we always except

God), for nothing was before it. Therefore there was no

efficient cause of it, nor anything more original in nature ; con-

sequently neither genus nor form. Wherefore whatsoever

this matter and its power and operation be, it is a thing posi-

tive and inexplicable, and must be taken absolutely as it is

found, and not to be judged by any previous conception. For

if the manner could be known, yet it cannot be known by
cause, seeing that next to God it is the cause of causes, itself

only without a cause. For there is a true and certain limit of

causes in nature ; and it is as unskilful and superficial a part

to require or imagine a cause when we come to the ultimate

force and positive law of nature, as not to look for a cause in

things subordinate. And hence Cupid is represented by the

ancient sages in the parable as without a parent, that is to say,

without a cause, an observation of no small significance ; nay,
I know not whether it be not the greatest thing of all. For

nothing has corrupted philosophy so much as this seeking after*

the parents of Cupid ; that is, that philosophers have not taken

the principles of things as they are found in nature, and ac-

cepted them as a positive doctrine, resting on the faith of ex-

perience ; but they have rather deduced them from the laws of

disputation, the petty conclusions of logic and mathematics,
common motions, and such wanderings of the mind beyond the
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limits of nature. Therefore a philosopher should be continually

reminding himself that Cupid has no parents, lest his under-

standing turn aside to unrealities; because the human mind
runs off in these universal conceptions, abuses both itself and

the nature of things, and struggling towards that which is far

off, falls back on that which is close at hand. For since the

mind, by reason of its narrowness, is commonly most moved by
things of familiar occurrence and which may enter and strike

it directly and at once, it comes to pass that when it has ad-

vanced to those things which are most universal in experience,
and yet cannot be content to rest in them, that then, as if

striving after things still more original, it turns to those by
which itself has been most affected or ensnared, and fancies

these to be more causative and demonstrative than those uni-

versals themselves.

It has been said then that the primitive essence, force and

desire of things has no cause. How it proceeded, having
no cause, is now to be considered. Now the manner is itself

also very obscure : and of this we are warned by the parable,

where Cupid is elegantly feigned to come of an egg which was

laid by Nox. Certainly the divine philosopher declares that
" God hath made everything beautiful in its season, also he hath

given the world to their disputes ; yet so that man cannot find

out the work that God worketh from the beginning to the end." l

For the summary law of being and nature, which penetrates
and runs through the vicissitudes of things (the same which is

described in the phrase,
" the work which God worketh from

the beginning to the end "), that is, the force implanted by God
in these first particles, from the multiplication whereof all the

variety of things proceeds and is made up, is a thing which the

thoughts of man may offer at but can hardly take in. Now
that point concerning the egg of Nox bears a most apt refer-

ence to the demonstrations by which this Cupid is brought to

light. For things concluded by affirmatives may be considered

as the offspring of light ; whereas those concluded by negatives
and exclusions are extorted and educed as it were out of dark-

ness and night. Now this Cupid is truly an egg hatched by
Nox ; for all the knowledge of him which is to be had proceeds

by exclusions and negatives : and proof made by exclusion is a

kind of ignorance, and as it were night, with regard to the thing

Eccles. iii. 11.
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included. Whence Democritus excellently affirmed that atoms

or seeds, and the virtue thereof, were unlike anything that

could fall under the senses ; but distinguished them as being of

a perfectly dark and hidden nature; saying of themselves,
" that they resembled neither fire nor anything else that could

be felt or touched ;"
l and of their virtue,

" that in the gene-
ration of things the first beginnings must needs have a dark

and hidden nature, lest something should rise up to resist and

oppose them." 2 Atoms therefore are neither like sparks of

fire, nor drops of water, nor bubbles of air, nor grains of dust,

nor particles of spirit or ether. Neither is their power and

form heavy or light, hot or cold, dense or rare, hard or soft,

such as those qualities appear in greater bodies; since these

and others of the kind are results of composition and com-

bination. And in like manner the natural motion of the atom

is not that motion of descent which is called natural, nor the

one contrary to it (that of percussion), nor the motion of ex-

pansion and contraction, nor the motion of impulse and connec-

tion, nor the motion of rotation of the celestial bodies, nor any
of the other motions of large bodies simply. Notwithstanding
in the body of the atom are the elements of all bodies, and in

the motion and virtue of the atom are the beginnings of all

motions and virtues. But yet on this point, namely, the mo-
tion of the atom compared with the motion of larger bodies,

the philosophy of the parable seems to differ from that of

Democritus. For Democritus is found to be not only at

variance with the parable, but inconsistent and almost in con-

tradiction with himself in that which he says further on this

point. For he should have attributed to the atom a hete-

rogeneous motion, as well as a heterogeneous body and a

heterogeneous virtue ; whereas, out of the motions of the

larger bodies, he has selected two motions ; namely, the de-

scent of heavy things and the ascent of light (which latter he

explained as the effect of force or percussion of the heavier

driving the less heavy upwards), and ascribed them as primitive

1 Lucret i. 688. :

Neque sunt igni simulata, neque ulli

Praeterea rei quae corpora mittere possit

Sensibus, et nostros adjectu tangere tactus.

*
Id.i. 779.:

At primordia gignundis in rebus oportet

Naturam clandestinam caecaraque adhibere,

Lmineat ne quid, quod contra pugnet et olbtet.
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motions to the atom. The parable on the contrary preserves
the heterogeneity and exclusion throughout, both in substance

and motion. But it further intimates, that there is some end

and limit to these exclusions ; for Nox does not sit for ever.

And certainly it is the prerogative of God alone, that when his

nature is inquired of by the sense, exclusions shall not end in

affirmations. But here the case is different ; and the result is,

that after due exclusions and negations something is affirmed

and determined, and an egg laid, as it were, after a proper
course of incubation ; and not only that Nox lays her egg, but

that from this egg is hatched the person of Cupid : that is to

say, not only is some notion of the thing educed and extracted

out of ignorance, but a distinct and definite notion. With regard
then to the kind of demonstrations which are possible concern-

ing primary matter, this is what I conceive to be most in ac-

cordance with the meaning of the parable. Let us now pro-
ceed to Cupid himself, that is, primary matter, together with

its properties, which are surrounded by so dark a night; and

see what light the parable throws upon this. Now I am well

aware that opinions of this kind sound harsh and almost incre-

dible to the senses and thoughts of men. As we see it has been

tried and proved in this very philosophy of Democritus respect-

ing atoms, which, because it penetrated somewhat more sharply
and deeply into nature and was further removed from common

ideas, was treated as childish by the vulgar ; and was moreover

by the disputes of other philosophies more adapted to their

capacity blown about and almost extinguished. And yet this

man was much admired in his day ', and was called Pentathlus

from the variety of his knowledge, and by consent of all was

esteemed the greatest physical philosopher, so that he obtained

also the surname of Magus. Nor could either the battles and

contests of Aristotle (who after the Ottoman fashion felt inse-

cure about his own kingdom of philosophy till he had slain

his brethren ; and who was likewise anxious, as appears from

his own words, that posterity should doubt about nothing), or

the majesty and solemnity of Plato, so far prevail the one by
violence, the other by reverence as to obliterate entirely this

philosophy of Democritus. But while that of Plato and Aristo-

tle was noised and celebrated in the schools amid the din and

1
Diog. Laert. ix. 37. i
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pomp of professors, this of Democritus was held in great honour

with the wiser sort, and those who embraced more closely the

more silent and arduous kinds of speculation. Certainly in

the times of Roman learning that of Democritus was not only
extant but well accepted ; for Cicero mentions him everywhere
in terms of the highest praise ; and the well-known lines of the

poet, who appears to have spoken (as poets commonly do) ac-

cording to the judgment of his own time, were written not long
after ; wherein he is quoted as an instance to prove that great

men may be born in heavy climates. 1 Therefore it was not

Aristotle or Plato, but Genseric and Attila and the barbarians,

who destroyed this philosophy. For at that time, when all

human learning had suffered shipwreck, these planks of Aristo-

telian and Platonic philosophy, as being of a lighter and more

inflated substance, were preserved and came down to us, while

the more solid parts sank and almost passed into oblivion. But
to me the philosophy of Democritus seems worthy to be rescued

from neglect ; especially as in most things it agrees with the

authority of the earliest ages. First therefore Cupid is de-

scribed as a person ; and to him are attributed infancy, wings,

arrows, and other things of which I will afterwards speak sepa-

rately. But in the mean time I make this assumption ; that the

ancients set down the first matter (such as may be the begin-

ning of things) as having form and qualities, not as abstract, po-

tential, and unshapen. And certainly that despoiled and passive

matter seems altogether a fiction of the human mind, arising
from this, that to the human mind those things most seem to

exist, which itself imbibes most readily, and by which it is most

affected. It follows therefore that forms (as they call them)
seem to exist more than either matter or action ; because the

former is hidden, the latter variable ; the former does not strike

so strongly, the latter does not rest so constantly. These

images on the other hand are thought to be both manifest

and constant ; so that the first and common matter seems to be

as an accessory and support; and action, of whatever kind,
to be merely an emanation from the form; and altogether
the first place is assigned to forms. And hence appears to

1 Juv. x. 48. :

Cujus prudentia monstrat,

Magnos posse viros, et magna exerapla daturos,
Vervecum in patria crassoque sub acre nasci.
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have come the reign of forms and ideas in essences ; with the

addition (that is to say) of a kind of fantastical matter. All

which was increased, moreover, by superstition (intemperance

following error); and abstract ideas and their dignities were
also introduced, with so much confidence and majesty, that the

dreamers almost overpowered the wakers. These things how-
ever have now for the most part vanished; though an indi-

vidual in our age has tried, with more boldness (as it appears
to me) than success, to prop them up in their decline and

resuscitate them. But how contrary to reason it is to lay
down abstract matter as a principle is easily seen, if prejudices
be not in the way. For the actual existence of separate forms

has been asserted by some, of separate matter by no one ; not

even by those who have taken it for a principle ; and to con-

stitute entities from things imaginary seems hard and perverse,

and not consonant with the inquiry concerning principles.

For the inquiry is not how we may most conveniently embrace

and distinguish the nature of entities in our thoughts, but what

are really the first and most simple entities from which the

rest are derived. Now, the first entity must exist no less

really than the things derived from it ; and in a certain way
more. For it is self-subsisting, and other things subsist by it.

But the things which are said about this abstract matter

are not much better than if a man were to assert that the

world and all things are made of categories and such like

logical notions, as principles. For it makes little difference

whether you say that the world is made of matter, form, and

privation, or of substance and contrary qualities. But almost

all the ancients, as Empedocles, Anaxagoras, Anaximenes,

Heraclitus, and Democritus, though in other respects they
differed about the first matter, agreed in this, that they set

down matter as active, as having some form, as dispensing that

form, and as having the 'principle of motion in itself. Nor

can any one think otherwise, unless he plainly deserts expe-

rience. Therefore all these submitted their minds to the nature

of things. Whereas Plato made over the world to thoughts ;

and Aristotle made over thoughts to words; men's studies

even then tending to dispute and discourse, and forsaking the

stricter inquiry of truth. Hence such opinions are rather to

be condemned in the whole, than confuted separately in the

parts; for they are the opinions of those who wish to talk

H H 2
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much, and know little. And this abstract matter is the matter

of disputation, not of the universe. But one who philosophises

rightly and in order, should dissect nature and not abstract

her (but they who will not dissect are obliged to abstract) ;

and must by all means consider the first matter as united to

the first form, and likewise to the first principle of motion,

as it is found. For the abstraction of motion also has begotten
an infinite number of fancies about souls, lives, and the like ; as

if these were not satisfied by matter and form, but depended
on principles of their own. But these three are by no means

to be separated, only distinguished ; and matter (whatever it

is) must be held to be so adorned, furnished, and formed,

that all virtue, essence, action, and natural motion, may be the

consequence and emanation thereof. Nor need we fear that

the result will be general torpor, or that the variety of things

which we see cannot be explained ; as I will show hereafter.

Now that the first matter has some form is demonstrated in

the fable by making Cupid a person: yet so that matter as

a whole, or the mass of matter, was once without form ; for

Chaos is without form ; Cupid is a person. And this agrees

well with Holy Writ ; for it is not written that God in the

beginning created matter, but that he created the heaven and

the earth.

There is subjoined likewise some description of the state of

things as it was before the work of the six days, wherein dis-

tinct mention is made of earth and water, which are the names

of forms ; but yet in the whole the mass was still unformed.

But though Cupid is represented in the allegory as a person, he

is yet naked. Therefore, next to those who make matter abs-

tract, they are most in error (though on the contrary side)

who make it clothed. I have slightly touched on this in

what has been already said of the demonstrations applicable to

the first matter, and of the heterogeneous nature of matter

itself. But this part on which I am now entering is the proper

place for treating of them. We must see therefore among
those who have grounded the principles of things in formed

matter, who they are who have attributed a native and naked
form to matter, and who one apparelled and clothed. Now, in

all there are four different opinions on this. The first is that

of those who assert that there is some one principle of things,
but make the diversity of beings to consist in the inconstant
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and dispensable nature of that same principle. The second is

that of those who make the principle of things one in substance,
and that fixed and invariable ; but deduce the diversity of beings
from the different magnitudes, configurations, and positions of

that same principle. The third is that of those who set up
many principles of things, and lay the diversity of beings to

the tempering and mixing of them. The fourth is that of those

who constitute infinite, or at least numerous, principles, but

make them specific and formed ; and these have no need of any
device to account for the multiplicity of things; for they

diversify nature at the very outset. Of these sects the second

alone appears to me to represent Cupid as he is native and

naked. For the first introduces him as separated by a veil,

the third as wearing a tunic, and the fourth as cloaked and

almost masked. But on each of these I will speak a few words,
for the better explanation of the allegory. First therefore among
those who have asserted one principle of things, I have found

no one who would affirm that principle to be the earth. For
the quiet, sluggish, and inactive nature of the earth which sub-

mits patiently to the heaven, fire, and other things, prevented
such an assertion from entering into any one's mind. Never-

theless the wisdom of the ancients made Earth to come next

to Chaos, and to be first the parent, then the bride of Coelum,

from which marriage all things were born. But it is not to

be therefore understood that the ancients ever constituted

the earth the principle of essence ; but only the principle, or

rather origin, of configuration or system. I refer this point

therefore to the following allegory respecting Coelum, when I

shall inquire about origins ; which inquiry is posterior to that

of principles.

Thales asserted Water to be the principle of things.
1 For he

saw that matter was principally dispensed in moisture, and

moisture in water; and it seemed proper to make that the

principle of things, in which the virtues and powers of beings,
and especially the elements of their generations and restorations,

were chiefly found. He saw that the breeding of animals is in

moisture ; that the seeds and kernels of plants (as long as they
are productive and fresh), are likewise soft and tender; that

metals also melt and become fluid, and are as it were concrete

juices of the earth, or rather a kind of mineral waters ; that the

t
' Plut. de I'lac. Philosoph. i. 3.
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earth itself is fertilised and revived by showers or irrigation,

and that earth and mud seem nothing else than the lees and sedi-

ment of water ; that air most plainly is but the exhalation and

expansion of water ; nay, that even fire itself cannot be lighted,

nor kept in and fed, except with moisture and by means of

moisture. He saw too, that the fatness which belongs to

moisture, and which is the support and life of flame and fire,

seems a kind of ripeness and concoction of the water. Again,

that the body and bulk of water is distributed throughout the

universe, as the common support of everything ; that the earth

is encircled by the ocean ; that there is a vast supply of fresh

water within the earth, whence come springs and rivers, which

like the veins of a body, carry off water over the surface and

through the bowels of the earth. That there are also immense

masses and collections of vapours and waters in the upper

regions; another universe of waters, as it were, for the repair

and refreshment of those below, and indeed of the ocean itself.

He also supposed that even the celestial fires fed on these vapours

and waters, inasmuch as they could neither subsist without

aliment nor be nourished by anything else ; also that the con-

figuration of water, as seen in its particles (I mean drops), is

the same as the configuration of the universe, namely, round

and spherical ; moreover that the undulation of water is seen

and observed likewise in air and flame ; and lastly, that the

motion of water is easy, neither sluggish nor too rapid, and

that the generation of fish and water animals is very nume-

rous. But Anaximenes selected Air to be the one principle

of things. For if mass is to be regarded in constituting the

principles of things, air seems to occupy by far the greatest

space in the universe. For unless a separate vacuum be

allowed, or the superstition concerning the heterogeneity
between celestial and sublunary bodies be received, it would

seem that the whole extent of space between the globe of the

earth and the bodies of the heaven, all of it that is not either

star or meteor, is filled with an airy substance. Now the

terrestrial globe is but as a point compared with the heaven

that surrounds it. But in the ether itself how small a portion
is studded with stars? In the spheres next the earth each

star is seen singly; and in that furthest from it, though the

number of them is immense, yet they occupy a small space in

comparison to the distances between them ; so that all things
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seem to float as it were in a vast sea of air. Nor is it a small

portion of air and spirit which resides in waters and in cavities

of the earth ; whence waters receive their fluidity, and some-

times also spread and swell ; and the earth, besides its porosity,

has its tremblings and shakings, which are evident signs of

confined air and wind. And if a kind of middle nature be

suited to principles, as being susceptible of so great a variety,
this seems to be found in perfection in the air. For air is as

the common link of things, not only because it is everywhere

present, and comes in and occupies vacuities, but much rather

because it seems to have a middle and indifferent nature.

For it is a body which receives and conveys light, opacity,
the tints of all colours, and obscurations of shade ; which

likewise distinguishes with the greatest accuracy the different

impressions and notes of musical and (what is greater) articu-

late sounds; which admits without confusion the differences

of smells, not only the general ones of sweet, foul, heavy,

brisk, and the like, but also the peculiar and specific, as the

smell of a rose or violet ; which is indifferently disposed to-

wards the great and powerful qualities of heat, cold, moisture

and dryness ; in which watery vapours, fat exhalations, spirits

of salts and fumes of metals hang and float ; lastly, in which

the radiations of the heavenly bodies, and the closer agree-
ments and disagreements of things secretly communicate and

dispute ; so that air is like a second chaos, in which the seeds

of so many things act, wander, endeavour, and experiment.

Finally if you consult the generative and vivifying power in

things as that which may lead us up to principles, and make
them manifest; in these likewise air seems to play the princi-

pal part ; so that the names of air and spirit and life or breath

are sometimes confounded. And rightly ; since respiration ia

as it were the inseparable companion of the more advanced

states of life, (that is, excepting the first rudiments of life in

embryos and eggs) ; in so much that fish are suffocated when

the surface of the water is hard frozen. Even fire itself,

unless it be animated by the surrounding air, dies out, and

seems to be nothing else than air rubbed together, excited

and kindled ; as water, on the other hand, seems to be but a

congelation and contraction of air. The earth also perpetu-

ally exhales air, and has no need to pass through water into

the form of air. Heraclitus, on the other hand, with more
HH 4
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acuteness but less credibility, made Fire to be the principle of

things. For he did not look for a middle nature, which is

usually the most vague and corruptible, to constitute the prin-

ciples of things ; but for a consummate and perfect one, such

as might be the end and period of corruption and alteration.

Now he saw that the greatest variety and confusion was found

in solid and consistent bodies. For such bodies may be orga-

nic, and like machines, which from their very configuration

admit innumerable variations ; such as are the bodies of plants

and animals. And even those which are not organic, are yet on

minute inspection found to be very dissimilar. For how great

is the dissimilarity between those parts of animals which are

called similar? the brain, the crystalline humour, the white of

the eye, bone, membrane, cartilage, nerve, vein, flesh, fat,

marrow, blood, seed, spirit, chyle, and the like ? and likewise in

the parts of vegetables, the root, bark, stem, leaf, flower, seed,

and the like? Fossils certainly are not organic, but yet they
exhibit both a great mixture in one species, and a very plen-

tiful variety compared one with another. Wherefore this broad,

ample, and extensive basis of the diversity of beings, wherein

so large an array of things displays itself and comes into action,

seems to consist in the nature of solidity and consistence. But
the bodies of liquids are plainly without the power of organic

structure. For through the whole world of visible nature there

is found no animal or plant in a body simply fluid ; and there-

fore this infinite variety is precluded and cut off from the nature

of liquidity. And yet the liquid nature has its variety, and that

in no small degree, as is manifested in the great diversity of

melted bodies, juices, distilled liquors, and the like. Whereas
in airy and pneumatic bodies this variety is much more limited,

and a sort of promiscuous resemblance of things takes its place.

Certainly that virtue of colours and tastes, whereby liquids are

sometimes distinguished, absolutely ceases; that of odours

indeed and some other things remains, yet only transitory,

confused, and separable : so that as a general rule, the nearer

bodies approach to the nature of fire, the more do they lose

of variety. And after they have assumed the nature of fire,

and that in a rectified and pure state, they throw off every

organ, every property, and every dissimilarity; and nature

seems as it were to gather to a point in the vertex of the

pyramid, and to have reached the limit of her proper action.
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Therefore this kindling or catching fire Heraclitus called peace ;

because it composed nature and made her one ; but generation

he called war, because it multiplied and made her many.
1 And

that this process (by which things flowed and ebbed, like the

tide, from variety to unity, and from unity to variety) might
be some way explained, he maintained that fire was condensed

and rarefied, yet so that its rarefaction towards a fiery nature

was the direct and progressive action of nature; while its

condensation was a kind of retrograde action or failing of the

same. Both of these he considered to take place by fate, and

(in the sum of things) at certain periods ; so that this revolving
world would some time or other be set on fire, and afterwards

renewed again, and that this series and succession of conflagra-

tion and generation would go on for ever. Only the inflamma-

tion and the extinction were according to him (if one studies

diligently the scanty account which has come down to us of

the man and his opinions) to take place in a different order.

For as to the process of inflammation, he no way differed from

the common opinions ; that the progress of rarefaction and

extenuation went on from earth to water, from water to air,

from air to fire. But the way back was not by the same

stages; the order being directly inverted. For he affirmed

that fire by its extinction produces earth, as its dregs and soot ;

that these then conceive and collect moisture, whence proceeds
an overflow of water, which again emits and exhales air; so

that the change from fire to earth is sudden, not gradual.

Such then, or better than these, were the opinions of those

who laid down one principle of things; regarding nature

simply, not contentiously. And they deserve commendation

for giving Cupid but one garment, which is the next degree to

nakedness ; and that garment too (as I have said) like a veil,

and of no thicker texture. Now by the garment of Cupid I

mean some form attributed to the primary matter, that may be

said to be substantially homogeneous with the form of any of

the secondary essences. But the assertions made by them with

respect to water, air, and fire, which rest on no very firm

grounds, it will not be difficult to confute; nor does there

seem to be any reason for discussing them severally, so I will

only touch on them in general. First therefore, in the inquiry

1

Diog. Lacit. ix. 8.
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of principles these ancient philosophers do not appear to have

adopted a very perfect system ; but what they did was only to

seek out among apparent and manifest bodies that which seemed

most excellent, and set down that as the principle of all things ;

by right, as it were, of its excellence ; not as being truly and

really so. For they thought that such a nature was the only one

of which it could be said that it is what it seems ; other things

they thought were this same nature, though not according to ap-

pearance ; so that they seem to have spoken either figuratively,

or under the influence of fascination ; the stronger impression

carrying the rest with it. But a true philosopher should look

at all things alike, and lay down those as the principles of

things, which agree as well with the smallest, rarest, and most

neglected of essences, as with the greatest and most numerous

and vigorous. For though we men most admire the beings which

are most universal, yet the bosom of nature is opened to all.

If on the other hand they hold this principle of theirs not by
excellence, but simply, they seem certainly to have fallen on a

harsh figure of speech ; for it brings it plainly to a matter of

equivocation, what they assert not being predicated either of

natural fire or natural air or natural water, but of some

imaginary and ideal fire, air, &c., which retains the name, but

does not answer the definition. They seem further to be

driven to the same difficulties in which the assertors of abs-

tract matter are involved; for as those introduce a potential

and imaginary matter altogether, so do these likewise in part.

Moreover they make matter formed and actual with respect to

one thing (namely, that principle of theirs), but potential with

respect to everything else. Nor does there seem to be any

advantage in this kind of single principle, more than in that of

abstract matter ; except that it has something to offer to the

human understanding, whereon the thoughts of men may better

fix themselves and rest, and by which the notion of the prin-

ciple itself becomes somewhat fuller, though that of all other

things more abstruse and hard. But the fact is that at that time

the Predicaments had not commenced their reign, whereby this

principle of an abstract nature might have sheltered itself

under the credit and protection of the predicament of substance ;

and therefore no one durst feign a matter quite imaginary,
but asserted a principle according to sense ; some true entity ;

the manner only of dispensation (for in that they used greater
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license) being imaginary.
1 For they do not discover, nay, do

not even speculate, by what appetite or spur, or by what rea-

son, way, or inducement, that principle of theirs degenerates

from, and again recovers its nature. But seeing there are such

armies of contraries in the world, as of dense and rare, hot and

cold, light and darkness, animate and inanimate, and many
others, which oppose, deprive, and destroy one another in turn ;

to suppose that all these emanate from some one source of a

material substance, and yet not to show any manner in which

the thing can be, seems but a confused speculation, and an

abandonment of inquiry. For if the thing itself were ascer-

tained by the sense, you must receive it, though the manner

thereof be hidden ; and again, if by force of reason any con-

venient and credible manner could be discovered, you must

perhaps give up appearances ; but you should by no means be

required to assent to those things whereof neither the being is

manifest by the sense, nor the explanation probable by the

reason. Besides, if there were but one principle of things, it

ought to have a visible mark, and as it were a superiority and

predominance in all things ; nor should anything of importance
be found diametrically opposite to that principle. Likewise it

should hold a middle position, so as to be more conveniently
available for everything, and diffuse itself around. But there is

nothing of this found in the principles of those philosophers. For

the earth, which is cut off and excluded from the honour of a

principle, seems to receive and cherish natures opposed to those

three principial natures; for to the mobility and lucidity of

fire it opposes rest and opacity ; to the tenuity and softness of

air, in like manner, it opposes density and hardness ; and to

the moistness and sequacity of water, dryness, rigidity, and

asperity; besides, the earth itself occupies the central place,

the rest being turned out. And further, if there were only
one principle of things, it ought to have a nature indifferently

disposed towards the generation and the dissolution of them.

For it is as much the condition of a principle that things should

resolve themselves into it, as that things should be produced
from it. But this is not the case ; for of these bodies, air and

fire seem unsuited to supply matter for the generation of things,

though ready to receive then? dissolution ; whereas water, on

1
Cf. Aristot. Met. L 3.
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the other hand, is favourable and good for generation, but more

unfit and averse to dissolution or restoration ; as would be easily

seen if for some time there were to be no rain. Moreover, pu-
trefaction itself in no way reduces things to crude and pure
water. But by far the greatest error is that they set up for a

principle that which is corruptible and mortal; for they do

no less when they introduce such a principle as forsakes and

lays aside its nature in compositions.
" For when a thing shifts

and changes, that which it was dies." l

But I shall have to make further use of this reason presently,

now that our discourse has come down in order to the third

sect, which asserted many principles of things; a sect which

seems to have more strength on its side and certainly has more

prejudice. Therefore I will not examine their opinions in

general or in common, but one by one.

Among those who have maintained that there are many prin-

ciples I shall set aside those who hold them to be infinite ; for

the point concerning infinity belongs to the allegory respecting

Ccelum. But among the ancients Parnienides maintained two

principles of things, fire and earth, or heaven and earth. For he

asserted that the sun and stars were real fire, pure and limpid,

not degenerate as fire is with us, which is only as Vulcan thrown

down from heaven, and lamed by the fall. And these opinions

of Parmenides Telesius has in our age revived ; a man strong
and well armed with the reasonings of the Peripatetics (if they
were worth anything), which likewise he has turned against

themselves ; but embarrassed in his affirmations, and better

at pulling down than at building up. Of the discoveries of

Parmenides himself the account is very scanty and shadowy ;

yet the foundations of a similar opinion seem plainly laid in the

book written by Plutarch on the " Primal Cold ;" which ap-

pears to have been derived from some ancient treatise, at that

time extant but now lost. For it contains not a few things

both more acute and more sound than the speculations of the

author himself commonly are, and by these Telesius appears to

have been prompted and incited to take them up studiously and

follow them out strenuously in his " Commentaries on the Nature

of Things." Now the opinions of this sect are as follows : That

1 Lucret iii.518.:

Nam quodcunque suis mutatum finibus exit,

Continue hoc mors cst illius, quod fait ante.
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the first forms, and the first active entities, and therefore the first

substances, are heat and cold ; yet that these have no body,
but a passive and potential matter, which supplies a corporeal

bulk, and is equally susceptible of both natures ; itself without

any action at all. That light is a sprouting of heat, but of heat

dissipated, which being multiplied by collection becomes robust

and sensible. That darkness in like manner is the destitution

and confusion of the radiating nature from cold. That density

and rarity are but the textures and, as it were, the webs of

heat and cold ; heat and cold being the producers and operatives

thereof; cold condensing and thickening the work, heat sepa-

rating and extending it. That from such textures a disposition

towards motion, either apt or averse, is impressed upon bodies ;

that is, prompt and apt upon rare bodies, sluggish and averse

upon dense. Therefore that heat by tenuity excites and cre-

ates motion ; cold by density checks and quiets it. Hence
that there are four co-essential and conjugate natures, and

those of two kinds, preserving the respective order I have

mentioned (for the source is heat and cold, the rest are emana-

tions); but yet always concomitant and inseparable. These

are heat, lucidity, rarity, mobility ; and again, their four oppo-

sites, cold, opacity, density, immobility. That the seats and

stages of the first conjugation are placed in the heaven, stars,

and especially in the sun ; of the second, in the earth. For
that the heaven, from its perfect and entire heat and the extreme

extension of matter, is most hot, lucid, rarefied, and moveable ;

whereas the earth, on the contrary, from its entire and unre-

fracted cold, and the extreme contraction of matter, is most

cold, dark, and dense, completely immoveable, and exceedingly
averse to motion. That the summits of the heaven preserve

their nature entire and inviolate, admitting some diversity among
themselves, but completely removed from the violence and

insult of a contrary body ;
that there is a like constancy in the

depths or innermost parts of the earth ; and that it is only the

extremities, where contrary bodies approach and meet together,

which struggle and suffer, and are assailed by one another.

That the heaven therefore, in its whole bulk and substance, is

hot, and quite free from every contrary nature, but that heat

is unequal ; some parts being more, others less hot. For that

in the body of the stars heat is more intense, in the space

between them less so ; moreover that of the stars themselves,
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some are more burning than others, and have a livelier and

more radiant fire ; yet so that the contrary nature of cold, or

any gradation thereof, never penetrates there ; for that it admits

a difference of nature, but not a contrariety. That you must

not however judge of the heat or fire of celestial bodies, which

is entire and native, from common fire. For that our fire is out

of its place, trembling, surrounded with contrary bodies, needy,

dependent for its preservation on the fuel given it, and fugi-

tive; whereas in heaven it is in its true position, apart from

the violence of any contrary body, constant, kept up by itself

and similar things, and performing its proper operations free

and undisturbed. Also that the heaven is bright everywhere,
but with differences of more or less. For that, seeing there are

among the known and numbered stars some which are only
visible in a clear sky, and in the milky way there are knots

of small stars which show a kind of whiteness all together,

but are not severally distinguishable as bright bodies ; no one

can doubt but that there are many stars invisible to us
; and

indeed that the whole heaven is endued with light, though
not with a splendour so strong and far-darting, nor with rays

so thick and close, as can travel so great a distance and come

to our view. So again, that the whole heaven consists of a

fine and rare substance, nothing in that substance being crowded

or packed closer than it likes, but yet that in some parts mat-

ter is more extended, in others less. Lastly, that the motion

of the heaven is found to be that which suits the most moveable

body; namely, the motion of conversion or rotation. For

circular motion is interminable, and for its own sake. Motion

in a straight line is to an end, and for the sake of something,

and as it were to obtain rest. Therefore that the whole

heaven moves with a circular motion, and no part of it is free

from that motion ; but yet as in the heat, light, and rarity of

heaven there is inequality, the same likewise is observed in its

motion ; an inequality the more conspicuous because it more

invites and bears human observation, and may even be re-

duced to calculation. Now, orbicular motion may differ both in

velocity and direction ;
in velocity it may be quicker or slower ;

in direction, it may be in a perfect circle, or it may have some-

thing of a spiral course, and not return exactly to the same

spot ; for a spiral line is made up of a straight line and a circle.

Therefore that these very inequalities have place in the heaven
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variety of velocity, and deviation from the point of return, or

spirality. For both the fixed stars and the planets are unequal
in their velocity ; and the planets evidently deviate from tropic

to tropic ;
and the higher the heavenly bodies are, the greater

is their velocity, and the more spiral their course. For if phe-
nomena be taken simply and as they are seen, and there be set

down one natural and simple daily motion in the heavenly

bodies, and the mathematical propriety of reducing motions to

perfect circles be rejected, and spiral lines be admitted, and

those contrarieties of motions following the order from east to

west (which they call the motion of primitive mobility) and

again from west to east (which they call the proper motion of

the planets) be reduced to one ; difference of time in the return

being accounted for by differences of speed, and difference of

position with regard to the zodiac by spiral lines, it is plain that

what I have said must come to pass that the moon, for in-

stance, which is the lowest of the planets, must proceed both

slowest of all, and in the rarest and most open spirals. Such

then appears to be the opinion of this sect respecting the nature

of that portion of the heaven which (by reason of its distance

from a contrary) is firm and perpetual. But whether Tele-

sius kept to the old limits, and imagined that such was the

nature of everything above the moon, together with the

moon itself, or whether he held that the hostile force could

ascend higher, he does not clearly lay down. But of the

earth (which is the stage and seat of the contrary nature) he

asserts likewise, that the greatest part is inviolate and undis-

turbed, and that the heavenly bodies do not penetrate thither.

But of what kind it is, he says, need not be inquired. It

is enough to consider it endowed with these four natures

coldness, opacity, density, and rest, and those absolute and in

no degree impaired. Now the part of the earth towards the

surface, being like a crust or rind, he assigns to the generation
of things ;

and supposes all entities any way known to us, even

the heaviest, hardest, and those which lie the deepest, as metals,

stones, the sea, to consist of earth in some degree changed and

wrought by the heat of the heaven, and which has already con-

ceived some heat, radiation, tenuity and mobility, and partakes
in short of an intermediate nature between the sun and pure
earth. It follows therefore that this pure earth must be de-

pressed below the lowest depths of the sea, the deepest mines,
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and all generated bodies ; and that between this pure earth and

the moon, or perhaps higher, there must be situated a middle

nature composed by the temperaments and refractions of heaven

and earth. Having thus sufficiently fortified the interior of

both kingdoms, he gets up an invasion and war. For he sup-

poses that in the regions lying between the furthest parts of

the heaven and the innermost of the earth, there is found all

tumult, conflict, and perturbation, as we see in empires whose

borders are ravaged by incursions and violence, while the in-

terior provinces enjoy secure peace ; that such natures there-

fore, with their concretions, have the appetite and faculty of

constantly generating, multiplying, and spreading themselves

in all directions, of occupying the whole mass of matter, of

mutually assailing and invading one another, of turning one

another out from their proper seats and settling themselves

therein; and moreover of perceiving and apprehending the

force and actions of another nature as well as their own, and

by means of such perception of shifting and adjusting them-

selves; and that from this contest every variety of entity,

action, and virtue is derived. Yet he seems in some places,

though hesitatingly and cursorily, to assign to matter some

quality of its own; as first, that it is neither increased nor

diminished by forms and active entities, but consists of a uni

versal sum; secondly, that to it is referred the motion of

gravity or descent ; and he also adds something about the black-

ness of matter. But this is set down plainly, that heat and

cold, in the same power and quantity, remit or increase their

strength accordingly as the matter in which they exist is

opened out or folded up ; since they fill the measure of the

matter, not their own. But Telesius proceeds to devise and

explain the manner in which, by means of this strife and con-

test, so fruitful and manifold a generation of beings may be

induced and turned out. He begins by securing the earth,

as being the inferior principle ; and shows the reason why
it has not been long ago destroyed and absorbed by the sun,

nor ever can be. The first and principal point which he al-

leges is the immense distance of the earth from the fixed stars,

and its very great distance from the sun a distance tolerably

well measured. The second point is the declination of the

sun's rays from the perpendicular with respect to the diiferent

parts of the earth ; that is, that over the greatest part of the
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earth the sun is never vertical, nor hia rays perpendicular ; so

that he never affects the whole globe of the earth with any re-

markable force of heat. The third point is the obliquity of the

sun's motion in passing through the zodiac with respect to the

same parts of the earth; whence the heat, whatever be its

force, is not continually redoubled, but returns after long in-

tervals. The fourth point is the velocity of the sun in its

diurnal motion, performing, as it does, so large a circuit in so

short a time, whereby the heat stays the less, and is not sta-

tionary for an instant. The fifth point is the continuation of

bodies between the sun and the earth, whereby the heat of the

sun does not come through a vacuum with its force entire, but

by passing through so many resisting bodies, with each of

which it has to struggle and dispute, is immensely weakened

and enfeebled ; and so much the more because the further it

goes and the weaker it becomes, the more stubborn are the

bodies it meets, and most of all when it arrives at the surface

of the earth, where there seems not only resistance, but a direct

repulsion. But the process of mutation laid down by Telesius

is as follows. The war (he holds) is absolutely inexpiable and

internecine. These contrary natures do not agree in any one

point, nor do they meet in a third, excepting in Hyle. There-

fore the one nature desires, strives, and contends absolutely to

destroy the other, and to impress matter with itself only and

its own image ; so that the sun's work (as he says clearly and

often) is plainly to turn the earth into sun, and vice versa the

earth's work is to turn the sun into earth. This however does

not prevent everything being done in certain order, definite

times, and just measure ; and every action in its due course be-

ginning, working, flourishing, languishing, and ceasing ; but this

is not caused by any laws of alliance or concord, but entirely by
a want of power ; for all more and less in virtue and action pro-

ceeds not from the regulation of the intensive power (which
desires something entire), but from the stroke and curb of the

opposite nature. The diversity, multiplicity, and likewise the

perplexity of operation must certainly proceed from one of three

things ; namely, the force of heat, the disposition of matter, or

the manner of working ; which three are nevertheless united

together by a mutual bond, and are causes one of the other.

Heat itself differs in power, quantity, continuance, mean, and

succession ; succession again has its own manifold variations in

VOL. V. I I
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approaching and withdrawing, or in intension and remission ;

in sudden or graduated accession; in return or repetition at

longer or shorter intervals ; and such like alterations. Heats

therefore are far the most varied in their force and nature, ac-

cording as they are made purer or less pure, with reference to

the first fountain thereof, namely, the sun. Neither does all heat

cherish heat, but when two heats differ many degrees from one

another, either kills and destroys the other no less than cold ;

each having its proper actions, and thwarting and opposing the

actions of the other ; so that Telesius makes lesser heats to be

as traitors and deserters towards great ones, and as conspiring

with cold. Therefore the feeble heat which creeps in water

destroys the lively heat which vibrates in fire ; and in like

manner the preternatural heat of putrid humours in the human

body suffocates and extinguishes the natural heat. But that

quantity of heat makes a great difference, is too manifest to

need explanation. For one or two burning coals are not so hot

as a whole heap ; but the effect of quantity is most remarkably
shown in the multiplication of the sun's heat, by the reflection

of the rays ; for the number of rays is doubled by simple and

multiplied by various reflection. But to quantity of heat there

should be added also union ; which is likewise best shown in

the oblique and perpendicular direction of rays, since the nearer

the direct and reflected ray coincide, and the acuter the angle
which they make with each other, the stronger is the force of

heat thrown out. Moreover the sun himself when he is present

among the larger and stronger fires of the fixed stars, Regulus,
the Dog Star, and Spica, sends out stronger heats. But con-

tinuance of heat is most plainly an operation of the greatest

importance; as all natural virtues respect and observe their

times, some time being required to put their strength in action,

and a good deal to give it full vigour. Therefore continuance

of heat converts an equal heat into a progressive and unequal

one, because both the preceding and the subsequent heat are

united together ; and this is clearly shown in the heats of

autumn, inasmuch as they are felt to be more burning than the

heats of summer, and in the heats of summer afternoons, inas-

much as they are felt to be more burning than those of noon-

day. So also the weakness of heat in the colder countries is

sometimes compensated by the continuance and length of the

days in summer. But the power and efficacy of the medium



"DE PRINCIPIIS ATQUE OR1GINIBUS." 483

in conveying heat is wonderful. For hence the temperature
of the seasons is exceedingly varied, so that with an unspeak-
able changeableness it is sometimes found to be chilly in summer
and sunny in winter; the sun meanwhile keeping his course

and distance constantly and regularly. Crops of corn like-

wise and grapes ripen sooner with a south wind and a cloudy

sky. And every disposition and excretion of the heaven in the

various revolutions of years, sometimes pestilent and diseased,

sometimes healthy and favourable, derives its cause and origin

from this ; namely, from the variation of the intermediate air,

which gathers a different disposition from the very change and

alteration of the seasons, perhaps in a long series. But the

succession of heat, and the order in which one follows another,

as the reasons of it are manifold, so its virtue is supreme. For

the sun could not have generated so numerous and prolific an

offspring, did not the configuration of the sun's body as it moves,
with respect to the earth and the parts of the earth, partake of

very much inequality and variation. For the sun moves both

in a circle and rapidly and obliquely, and changes himself, so

as to be both absent and present, nearer and further off, more

perpendicular and more oblique, returning slowly and quickly,

and never for a single moment is the heat emanating from the

sun constant, and nowhere (unless it be in the tropics) does it

return at a short interval ; so that such variation of the gene-
rator excellently agrees with such variety of the thing generated.

Whereto may be added the extreme diversity of the nature of

the medium or conductor. The other things also, which have

been said of the inequality and degrees of a single heat, may be

referred to the changes and varieties of succession in different

heats. Therefore not without reason did Aristotle attribute the

generation and corruption of things to the oblique course of

the sun, and set down that as the efficient cause thereof; had

he not from his love of laying down the law and of acting

as the arbiter of nature, and of distinguishing and arranging

things according to his own pleasure, spoiled a sound con-

ception. For he should have assigned generation and cor-

ruption (which is never merely privative, but is still pregnant
with the generation of something else) to the inequality of the

sun's heat as a whole ; that is, to his advance and retreat both

together ; not generation to the advance and corruption to the

retreat separately ; a thing which he did stupidly and almost

II 2
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according to the vulgar judgment. And if any one is surprised

that generation of things is attributed to the sun ; seeing the

sun is asserted and supposed to be fire, and fire generates

nothing ; it is a weak objection. For that notion of the hete-

rogeneity of the heats of the sun and of fire is plainly a dream.

For there are infinite operations in which the action of the sun

and of fire agree ; as in the ripening of fruits, the preservation
in cold climates of tender plants accustomed to warm skies, the

hatching of eggs, the clarifying of urine (for I put the heat of

the sun and of animals together), the reviving of small animals

stiffened with cold, the raising of dews and vapours, and the

like. Nevertheless our fire is a bad actor, and cannot well

imitate or come near to the actions of the sun ; for the sun's

heat has three properties, which common fire can by scarce any
device represent. First by reason of its distance it is less in

degree and gentler ; this however is a property which may in

some measure be matched ; for such a measure of heat is rather

unknown than unprocurable. Secondly by flowing and shooting

through so many and such different mediums, it borrows and

obtains a certain dissimilar and generative force. But above all,

it is so regular in the inequality with which it increases and

diminishes, advances and retreats, never succeeding by starts or

precipitately. Which two latter properties are almost inimitable

by fire, though the matter may be advanced by a perspicacious

and well-considered industry. Such then are the opinions of

Telesius respecting the diversity of heats.

But cold, that is, the contrary principle, and the distribution

thereof, he scarce mentions ; unless he thought that in treating

of the disposition of matter (to which I now proceed in the

second place) he had sufficiently provided for it. Yet this he

should not have done ; seeing that he held cold to be by no

means the privation of heat, but a decidedly active principle ;

a rival as it were and competitor with heat. And what he says

concerning the disposition of matter goes to show how matter

suffers and is worked upon and converted by heat, without any
mention or thought about cold. Of cold however (for I wish

to deal quite fairly with every man's opinions, and to give them

the benefit of a favourable construction) he might have said

something of this kind : That the immovable and fixed seat

of cold answers excellently to the movable and changeable
structure of heat ; as the anvil to the hammer. For if both
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principles had been subject to variety and alteration they would

doubtless have produced hourly and momentary beings. Like-

wise that the immense regions of heat (namely, the heavens)
are somewhat balanced by the compact nature of the earth and

surrounding objects ; since it is not space that is regarded, but

the quantity of matter in space. But for the nature of cold

and its virtues and proportions it is fit they should be passed
over in silence, or with few words ; seeing no certain and well-

approved information can be had concerning it from experience.
For we have common fire, as a kind of substitute for the sun,

to manifest the nature of heat. But for the cold of the earth

there is no substitute which is at man's command and available

for experiment. For those chills and rigours of cold which in

winter time and in the coldest countries are exhaled into the

air from the globe and circumference of the earth are merely

tepid airs and baths, compared to the nature of the primal cold

shut up in the bowels of the earth ; insomuch that that cold

whereof men have perception and command is much the same

as if they had no other heat than that of the summer sun in

hot countries ; which as compared with the fire of a burning
furnace may be regarded as coolness. However not to dwell

longer on supposititious suggestions, let us next see what Tele-

sius says of the disposition of matter on which heat acts ; and

which has such power as to promote, impede, and change the very
action of heat. It falls under four heads. The first difference is

derived from the preexistence or non-preexistence of heat. The

second, from the abundance or paucity of matter. The third, from

the degree in which it is worked. The fourth, from the close-

ness or openness of the body worked upon. With regard to the

first, Telesius supposes that in all known beings there exists

some latent heat, though imperceptible to the touch, which

unites itself to the new or supervenient heat ; and which is

itself moreover excited and inflamed by this same foreign heat

to perform its own actions in its proper sphere : of this he says

it is a notable argument, that there is no being, neither

metal, nor stone, nor water, nor air, which does not grow
warm at the touch, or even at the approach, of fire or a hot

body ; which would probably not be so, were there not some

preexisting and latent heat to prepare the way for this new and

manifest heat. Also that the more or less in this respect, that

is the greater or less readiness to catch fire, which -'3 found
ii a
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in beings, corresponds with the measure of preexisting heat.

For air warms with a little heat, and such as in the body
of water would not be perceptible by the sense. Water like-

wise warms sooner than stone, or metal, or glass. For though it

is true that some of these, as metal or stone, seem to warm
sooner than water, that is only on the surface and not in the

inner part of the body ; for consistent bodies have less free

communication in their parts than liquids. Therefore the ex-

terior of metal is warmed sooner than the exterior of water,

but the whole body not so soon. The second difference is laid

in the collection and bulk of matter. For if this be close, the

strength and heat is more limited, and by union more increased

and intensified ; on the other hand, if it be loose, the strength is

more dispersed, and by dispersion more diminished and weak-

ened. Therefore the heat of ignited metals is stronger than

that of boiling water, even than of flame itself, except that

flame, by reason of its tenuity, finds easier entrance. For the

flame of coals or wood, unless it be excited by blowing, so that

the motion may help to drive it in and make it penetrate, is

not very furious; nay, some flame (as the flame of spirit of

wine, for instance, especially in a small quantity and scattered,)

has so gentle a heat that the hand may almost bear it. The
third difference, which is taken from the degree in which

matter is wrought upon, is manifold; for he mentions some

seven degrees of this working : of Avhich the first is pliancy, or

that disposition of matter which makes a body yield a little to

any great violence, or bear compression, and especially exten-

sion ; in a word, flexible or ductile. The second is softness,

when there is no need of any great violence, but the body

yields upon the slightest impulse, and at a touch, without any

apparent resistance. The third is viscosity or tenacity, which

is a kind of beginning of fluidity. For a viscous body seems

at the touch and embrace of another body to begin to flow and

continue itself, and not to be terminated in itself ; though it does

not flow spontaneously and of its own accord; for a fluid fol-

lows itself, a viscous body rather something else. The fourth is

fluidity itself, where a body partaking of an inner spirit is glad

to be in motion, and follows itself, and is not easily defined or

fixed. The fifth is vapour, when the body is attenuated into

something intangible, which likewise gives, flows, undulates,

and trembles with greater agility and mobility. The sixth is
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exhalation, which is a kind of vapour more concocted and

ripened, and prepared for the reception of a fiery nature. The
seventh is air itself; which Telesius contends is actually en-

dowed with a native heat of its own, and that not small or

weak ; because even in the coldest regions the air is never con-

gealed or frozen. Likewise that we have an evident proof
that the air in its own nature is hot, in this : that all air en-

closed, separated from the universal body of air, and left to

itself, manifestly contracts warmth, as appears in wool and

fibrous bodies. Again, in close and confined places the air,

when breathed, feels somewhat suffocating ; which comes from

heat. And that the reason of this is that air, when confined,

begins to exercise its nature, whereas the open air out of doors

is refrigerated by the cold which the globe of the earth per-

petually emits and discharges. Moreover our common air has

some slender portion of the qualities of the heavenly bodies ;

since it contains some light in itself: as is shown by the sight

of animals, who can see at night and in dark places. Such

then, according to Telesius, is the order of the disposition of

matter ; in intermediate bodies, that is ; for the extremes, namely
hard and rigid bodies on the one side, fire itself on the other,

as being the limits of those lying between, are not counted.

But besides these simple gradations he finds a great diversity in

the disposition of matter by reason of similarity and dissimilarity

of body ; since the various portions of matter, which are com-

pounded and united together in one body, may either be referred

equally to some one of the above-mentioned gradations, or un-

equally to different ones. For thence arises by far the greatest

difference in the operation of heat. Therefore the fourth dif-

ference necessarily depends on the nature and also the position

of the body on which heat acts, whether it be close or porous and

open. For when heat works on an open and exposed nature, it

works in succession and part by part, attenuating and at the

same time drawing out and separating. But when it works in a

confined and compact nature, it operates in the whole and in the

mass, without losing any heat, but the old and the new heat

plainly uniting and conspiring together ; whence it comes that

it effects more powerful, more profound, and more exquisite

alterations and preparations ; of these however I shall presently

speak more when I come to the manner of preparation. Mean-

while Telesius labours hard and strangely perplexes h'oiself to
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explain the manner of the divorce and separation of his primary
connatural qualities, heat, light, tenuity, and mobility, and the

four opposed to them, according as they take place in bodies ;

for there are found some bodies hot or excellently prepared for

heat, which are also dense, quiet, and dark ; others rare, movable,

bright or white, yet cold ; and in like manner with regard to

the rest : there being some one quality existing in things, with

which the rest do not agree ; and again, others partake of two

of these natures, without the other two, with a great variety

of permutations and assortments. In which part Telesius

does not acquit himself very happily, but behaves like his

opponents ; who, having formed their opinion before they made

the trial, when they come to particulars abuse both their own

wit and the facts of nature, and miserably mangle and torture

both; and yet they proceed confidently and (if you believe

themselves) victoriously, and by one means or another still find

enough to say for themselves. In the end however he gives

up in despair, and falls to wishes, intimating that though both

the power and quantity of heat and the disposition of matter

may be grossly and in sum distinguished and determined, yet

their exact and accurate proportions, and their distinct and as

it were measured methods, are placed beyond the reach of

human inquiry ; and yet so that (if of two impossibles one can

be said to be easier than another) the diversity of the disposition

of matter may be better discerned than the strength and grada-
tions of heat ; and nevertheless that in these very things (if the

fates allow) is to be found the summit and culmination both of

the knowledge and the power of man. But having plainly pro-
fessed despair, he yet does not cease from vows and prayers.

For his words are: "Further, what heat and how much,
that is, what strength and what amount of it, can turn what
earth and what entities into what, is a question not to be

asked; being a thing impossible (as it seems to me) for man
to know. For how is it possible to divide/ as it were, into

degrees either the force of heat or heat itself, or to have a

distinct perception of the amount and quantity of matter into

which it is infused, and to assign to a certain and determinate

force and quantity of heat a certain quantity and disposition

and certain actions of matter ; or on the other hand, to a certain

quantity and certain actions of matter a certain and determinate

quantity ofheat? Would that they who enjoy leisure and a clearer
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intellect, and who have the means of searching the nature of

things in perfect tranquillity, may find this out; that men

may not only understand all things, but likewise be masters

of all !

" wherein he shows himself somewhat honester than his

adversaries usually are, who set down as absolutely unattainable

by art everything which the arts that they themselves have

made do not attain ; so that no art can be found guilty, being
itself both party and judge. There remains the method which

was mentioned in the third place, that of working upon ; which

Telesius disposes of by three dogmas. The first is, what I

before remarked by the way, that we know of no concordance

(as in the doctrine of the Peripatetics), whereby things are

cherished and conspire as by agreement. For all generation,

and therefore all effect in the natural body, is accomplished

by victory and predominance of one or other, and not league
or compact between the two. And this is no new thing, as

Aristotle likewise remarked it in the doctrine of Empedocles
'

;

namely, that Empedocles, although he had set down strife and

friendship as the efficient principles of things, yet in his expla-

nations of causes commonly makes use of hostility, as if for-

getful of the other. The second is that heat, by its own action,

always turns being into moisture, and that neither dryness has

any agreement with heat, nor moisture with cold. For to

attenuate is the same as to moisten ; and what is rarest is also

moistest ; by moisture understanding that which yields, divides

into parts, and restores itself again most easily, and is defined

and fixed with difficulty. All which qualities exist more in

flame than in air, which is made by the Peripatetics to be most

moist. Therefore heat perpetually attracts, feeds upon, ex-

tends, supplies, and generates moisture ; and on the other hand

cold drives all things into dryness, concretion, and hardness :

and here he holds Aristotle to be both dull in observation and

inconsistent with himself, and imperious and wilful as regards

experience, because he unites heat with dryness. For that heat

sometimes dries beings, happens by accident ; that is to say, in

a body dissimilar, and made up of parts some grosser and some

finer, heat attracts and (by attenuation) gives an outlet to

the finer part, Avhile the grosser part is thereby forced together
and more constrained ; which grosser part nevertheless, if a

stronger heat be applied, itself becomes fluid, as is shown in

1 Arist. Meteor, iii. 4.
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bricks. For, in the first place, a moderate heat forces the clay
to become brick, the finer part having evaporated; but a

stronger heat melts this brick substance into glass. Now these

two dogmas may be regarded as confutations of errors; the

third plainly affirms, and not only that, but also clearly dis-

tinguishes the manner of working and preparation. This is

twofold, either by rejection or conversion; either of which

methods is carried out into acts according to the force of heat

and disposition of matter. Yet in this there seem to be, as it

were, two rules ; one, that when heat and cold meet together
in great quantities and in regular armies, there follows an

ejection. For the beings are dislodged like armies, and driven

from their place. But when a smaller quantity is engaged
then there follows conversion ;

for the beings are destroyed and

rather change their nature than their place. Of this there is

a remarkable and noble instance in the upper regions of the

air, which, though they are situated nearer to the heat of heaven,

are yet found to be colder than the confines of the earth. For
in those places where a nearer approach is made to the seat of

primitive heat, the heat, collecting itself at once, drives out

and thrusts down the entire force of cold that had risen up,
and prevents its approach. And it may be, in like manner,
that in the depths of the earth the heats are more intense

than on the surface ; for that as the seat of primitive cold is

approached, the cold, exciting itself, drives back and puts to

flight the heat with great impetuosity, and converts it into

itself. The other rule is, that in an open place there follows

ejection ; in a confined, conversion. Now this is wonderfully
shown in close vessels, where the emission of the rarefied body

(which we commonly call spirit) being prevented and driven

back, there follow deep and radical alterations and fermenta-

tions in bodies. But this in like manner happens when a body,
from the compactness of its parts, is itself like a close vessel.

Such then are the opinions of Telesius, and perhaps also of

Parmenides, concerning the principles of things, except that

Telesius has added something of his own respecting Hyle,

being led astray by the Peripatetic notions.

Now what Telesius says would have been probable, if man
were removed from the world, and with him the mechanical

arts which vex matter, and the fabric of the world were re-

garded simply. For this philosophy of his seems a kind of
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pastoral philosophy, which contemplates the world placidly and

at its ease. Of the system of the world he discourses well

enough, but of principles most unskilfully. Moreover in his

system itself there is a great mistake ; namely, that he frames

such a system as may apparently be eternal, without supposing
a chaos, or any changes of the great configuration of things.

For whatever philosophy it be, whether the Telesian or the

Peripatetic, or any other, that professes a system so furnished,

balanced, and guarded, that it may seem not to have come

from chaos, it is a philosophy of little value, and conceived

in the narrowness of the human breast. For by one who

philosophises according to the sense alone, the eternity of

matter is asserted, the eternity of the world (such as we now
see it) is denied; and this was the conclusion both of the

primitive wisdom, and of him who comes nearest to it, Demo-
critus. The same thing is testified by Sacred Writ ; the prin-

cipal difference being, that the latter represents matter also as

proceeding from God ; the former, as self-existing. For there

seem to be three things with regard to this subject which we
know by faith. First, that matter was created from nothing.

Secondly, that the development of a system was by the word of

Omnipotence ;
and not that matter developed itself out of chaos

into the present configuration. Thirdly, that this configuration

(before the fall) was the best of which matter (as it had been

created) was susceptible. These however were doctrines to

which those philosophies could not rise. Creation out of no-

thing they cannot endure ; the existing configuration of the

world they suppose to have grown out of many indirect and

circuitous processes, and many attempts and efforts of matter :

and as for its being the best possible, they do not trouble

themselves about that, seeing they maintain it to be perishable

and variable. In these points therefore we must rest upon
faith and the firmaments of faith. But whether it would have

been possible for this created matter, in a long course of ages,

by the force which was given to it, to have gathered and

shaped itself into that perfect configuration (as it did at once

without any rounding about at the word of command), is a,

question perhaps not to be asked. For the anticipation of tune

is as much a miracle, and belongs to the same omnipotence as

the formation of being. Now the Divine nature seems to have

chosen to manifest itself by both these emanations of oinnipo-
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tence, by operating omnipotently, first on being and matter in

the creation of something out of nothing ; secondly on motion

and time in anticipating the order of nature and accelerating
the process of being. But these things belong to the allegory
of Coslum, where I will discuss more fully what I now briefly

glance at. Let us proceed then to the principles of Telesius.

And would that this were but agreed on for once by all, that

beings are not to be made out of things which have no being ;

nor principles out of what are not principles ; and that a mani-

fest contradiction is not to be admitted. Now an abstract

principle is not a being ; and again, a mortal being is not a

principle; so that a necessity plainly inevitable drives men's

thoughts (if they would be consistent) to the atom ; which is a

true being, having matter, form, dimension, place, resistance,

appetite, motion, and emanations; which likewise, amid the

destruction of all natural bodies, remains unshaken and eternal.

For seeing the corruptions of the greater bodies are so many
and various, it must needs be that that which remains as the

centre immutable should be either something potential or in-

finitely small. But it is not potential ; for the original poten-

tiality cannot be like other potentialities, which are one thing

actually and another potentially. But it must necessarily be

something entirely abstract, since it refuses all act and contains

all power. It remains therefore that this immutable thing

must be infinitely small ; unless indeed it be asserted that there

are no principles at all, but that one thing is as a principle to

another ; that the law and order of change are things constant

and eternal, but essence itself inconstant and mutable. And it

would be better to affirm directly something of this kind than,

from a desire to maintain some eternal principle, to fall into

the greater inconvenience of making that principle imaginary.

For the former method seems to have some issue ; namely,
that things change in a circle ; whereas this would have none

at all, which regards as beings things that are merely notional

and instruments of the mind. And yet that this is no way the

case, shall be shown hereafter. Telesius however chose Hyle,

which, though the offspring of a later age, he transferred into

the philosophy of Parmenides. But he institutes a strange
and altogether unequal contest between his active principles,

unequal both in numbers and the method of fighting. For as

to numbers, the earth with him is single, while the heaven has
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a great army ; the earth likewise is almost like a point, whereas

the space and region of the heaven are immense. Nor can this

inconvenience be removed by the assertion that the earth and

its connaturals are of a matter most compact, whereas the

heavens and the ethereal bodies are of a matter most spread

out. For though this certainly makes a considerable differ-

ence, yet it by no means equalises the forces, not by a wide

interval. But the strength of Telesius's doctrine depends

principally upon the possibility of assigning, as it were, an

equal portion of Hyle (equal in quantity, not in bulk) to each

of the active principles ; so that things may last, and a system
be constituted and established. For whoever, agreeing with

Telesius in other respects, shall admit the superabundance of

Hyle in one principle as compared with the other, especially in

so great an excess, will find himself in a difficulty, and will not

be able to make it out. Therefore in the dialogue of Plutarch

respecting the face in the moon's orb, this consideration is

wisely proposed, that it is not probable that in the dispersion of

matter nature enclosed every compact body in the globe of the

earth alone, when there were so many globes of stars revolv-

ing. But Gilbert has indulged this thought to such excess,

as to assert that not only the earth and moon, but many other

solid and opaque globes are scattered amid the shining globes

throughout the expanse of heaven. !

Nay, the Peripatetics

themselves, when they had set down the heavenly bodies as

eternal in their own state, and sublunary bodies as eternal by
succession and renovation, were not confident of being able to

maintain that doctrine without assigning as it were equal

portions of matter to the elements. For this is what they are

thinking of in that dream of theirs about the tenfold proportion
of the ambient to the interior element. Nor do I adduce these

things because none of them please me, but to show that it is an

inconceivable thing and a thought altogether ill-measured, to

set down the earth as the contrary active principle to heaven,

which Telesius did. And the supposition becomes much harder,

if, besides the difference in quantity between heaven and

earth, a man shall consider the difference in virtue and act.

For the conditions of battle are entirely destroyed if the wea-

pons on one side take effect, and on the other do not reach

their distance, but fall short. Now, it is certain that the sun's

1
Gilbert, Nov. Phys. i. 10.
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force readies the earth; but who will undertake to say that

the earth's force reaches the sun ? For of all the virtues which

nature produces, that of light and shade is emitted furthest,

and spreads round in the widest circle. But the shade of the

earth stops on this side of the sun, whereas the light of the

sun, if the earth were transparent, would strike quite through
the globe of the earth. Heat and cold again (of which we are

now speaking) are never found to carry their virtue so far as

light and shade. Therefore if the shade of the earth does not

reach the sun, much less is it probable that the cold of the

earth reaches thither. If it be the case that the sun and heat

act on certain intermediate bodies to which the virtue of the

contrary principle does not ascend, and where it does not in

any way interfere with their action, it must needs be that they

(the sun, I say, and heat) first occupy all bodies near them,

and then take in those also which are further off, till it would end

in the conflagration of Heraclitus, the solar and celestial nature

gradually descending, and approaching nearer to the earth and

its confines. Nor does it well agree with the supposition,

that this power of imposing and multiplying its nature and

converting other things into itself, which Telesius attributes to

principles, does not operate on similar things equally or more

than on contraries ; in which case the heaven should now be

of a white heat, and the stars united with one another. But

to come closer, it seems there are four demonstrations to be

proposed, by any one of which, much more by all together,

Telesius's philosophy respecting principles may be pulled to

pieces and destroyed. Of these the first is, that there are

found in nature certain actions and effects, even among the

most powerful and universal, which can in no way be referred

to heat and cold. The second is, that there are found some

natures, of which heat and cold are the effects and conse-

quences ; and that not by the excitation of preexisting heat, or

the application of an adventitious heat, but in which heat and

cold, in their original essence, are implanted and generated.
Therefore the condition of a principle fails here in both ways ;

as there is both something that does not proceed from them,
and they themselves proceed from something. The third is,

that even those things which derive their origin from heat and

cold (which certainly are very many) yet proceed from them
as from their efficient and instrument, not as from their proper
and intimate cause. The last is, that this coordination of four
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connatural bodies is altogether disordered and confused. I

will speak therefore on each of these points separately. And
to some it may perhaps seem scarce worth while to take such

pains in refuting the philosophy of Telesius, a philosophy not

much spoken of or received. But I do not stand upon such

points of dignity. For of Telesius himself I have a good

opinion, and acknowledge him as a lover of truth, useful to the

sciences, the reformer of certain opinions, and the first of the

moderns ; at the same time it is not as Telesius that I have

to do with him, but as the restorer of the philosophy of Par-

menides, to whom much respect is due. But my principal

reason for being more full in this part is that in dealing

with him who comes first, I take occasion to discuss many
questions which may be transferred to the refutation of other

sects, of which I shall have to treat hereafter ; that I may not

be obliged to say the same things many times over. For errors,

though different, have their fibres strangely entangled and

intertwined ; yet so that they may often be mowed down by
one refutation as by a sweep of a scythe. But, as I was

going to say, we must see what virtues and actions there are

in nature, which can by no consent of things or force of wit

be attributed to heat and cold. First therefore let us assume

what Telesius grants, that the sum of matter is eternal, and

without increase or diminution. This property, by which

matter preserves and supports itself, he dismisses as passive,

and as belonging rather to quantity than to form and action ;

as if there were no need to ascribe it to heat and cold, which

are set down as the sources only of active forms and virtues ;

for that matter is not destitute simply, but only destitute of

all active virtue. Now in these assertions there is a great
mental error, an error truly wonderful, were it not that con-

sent and common and inveterate opinion take away the wonder.

For there is scarce any error comparable to that of taking
this virtue implanted in matter (by which it saves itself from

destruction, insomuch that not the. smallest portion of matter

can either be overpowered by the whole mass of the world,

or destroyed by the force and power of all agents together,

or any way so annihilated and reduced to order, but that it

both occupies some space, and maintains a resistance with,

impenetrable dimensions, and itself attempts something in its

turn, and never deserts itself) not to be an active virtue;

whereas, on the contrary, it is of all virtues far the most
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powerful, and plainly insuperable, and as it were mere fate

and necessity. And yet Telesius does not even attempt to

refer this virtue to heat and cold. And rightly so ; for it is

a thing which neither conflagration, nor torpor and congela-

tion, can add anything to or detract anything from or have

any power over, while itself meantime is active both in the

sun and at the centre of the earth, and everywhere else. But
his mistake appears to have lain here that while he acknow-

ledges a certain and definite mass of matter, he is blind to the

virtue by which that matter keeps itself undiminished in quan-

tity, and (buried in the deepest darkness of the Peripatetics)
ranks this as an accessory ; whereas it is the very principal,

vibrating one body, removing another, solid and adamantine in

itself, and the fountain whence emanate the decrees of possible

and impossible with inviolable authority. The common school

philosophy likewise childishly attempts to grasp it in a set of

words ; thinking it enough to set it down as a rule that there

cannot be two bodies in the same place ; but the virtue and

the process thereof it never contemplates with its eyes open,
nor dissects to the quick ; little knowing how much depends
on it, and what a light may thence rise to the sciences. But

(to return to the present business) this virtue, however great
it be, falls beyond the principles of Telesius. I must now

pass on to that virtue which is as the converse of the former,

namely, that which maintains the connexion of matter. For as

matter refuses to be overpowered by matter, so does matter

refuse to be separated from matter. Notwithstanding there is

great doubt whether this law of nature be as peremptory as the

other. For Telesius maintained, and so did Democritus, the

existence of a collective vacuum without any limit, in order

that individual beings may lay aside and sometimes even for-

sake the one contiguous to them, with difficulty (as they say)
and against their will, that is, when subdued and forced by
some greater violence ; and this he tries to prove by certain

experiments, especially adducing those which are everywhere
cited for the contradiction and refutation of a vacuum, and as

it were making extracts from them, and amplifying them so as

to allow beings to be under some slight necessity of holding to

that which is contiguous, but so that if they be more strongly

pressed, they will admit a vacuum ; as we see in water-clocks,

in which if the hole through which the water runs is too small,
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they will want an air-hole to enable the water to descend ; but

if the hole be larger, even though there be no air-hole, the

water, pressing with a heavier weight on the hole, flows down-

wards, not caring for the vacuum above. In like manner, in

bellows, if you shut them and then stop the mouth so that

there is no passage for the air to enter, and then raise and

expand them, if the leather be thin and weak it bursts ;
if it be

thick and not liable to burst it holds ; and so in other things.

But these experiments are neither exactly proved nor do they

altogether satisfy the inquiry or settle the question ; and though

by them Telesius thinks that he is applying himself to things
and inventions, and endeavours to distinguish more accurately
what has been observed confusedly by others, yet he is no

way equal to the work, nor does he unravel the matter to the

end, but falls off in the middle, a habit common both to

him and the Peripatetics; who are very owls in looking at

experiments; and that not so much from weakness of vision,

as because it is clouded by opinions, as by cataracts, and

from impatience of full and fixed consideration. But this

question (one of the most difficult) as to how far a vacuum is

allowed, and at what distances seeds may attract or repel each

other, and what there is in this matter peremptory and in-

variable, I refer to the place where I shall treat of a vacuum.

For it is not of much importance to the present question

whether Nature utterly abhors a vacuum, or whether beings

(as Telesius thinks it more correct to say) delight in mutual

contact. For I make it plain, that this, whether it be abhor-

rence of vacuum or desire of contact, no way depends on heat

and cold ; nor is it ascribed thereto by Telesius himself, nor

can it be ascribed to them upon any evidence in the nature of

things ; seeing matter when moved from its place cannot but

draw other matter to it, whether it be hot or cold, wet or

dry, hard or soft, friendly or unfriendly ; insomuch that a hot

body will sooner attract the coldest body to its side, than

suffer itself to be deserted and separated from all. For the

bond of matter is stronger than the enmity of heat and cold ;

nor does the sequacity of matter care for the diversity of special

forms. Therefore this virtue of connexion does not at all

depend upon those principles of heat and cold. Next come

two virtues opposed to each other, by which this kingdom of

principles has been transferred (as may be thought) to heat and

VOL. V. K K
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cold, 'but on a claim of right not well made out ; I mean those

virtues by which beings open and rarefy, dilate and expand

themselves, so as to occupy a greater space and spread them-

selves over a larger sphere ; or contrariwise close and condense,

confine and contract themselves, so as to cover less space and

shrink into a smaller sphere. We must show therefore how
far this virtue has its origin from heat and cold, and how far

it keeps separate and unmixed with them. Now it is most

true, as Telesius affirms, that density and rarity are as it were

the proper work of heat and cold ; for they have far the most to

do in making bodies occupy a larger or less space ; but yet these

things are understood confusedly. For bodies seem sometimes

to migrate and transfer themselves from one natural dimension

to another, and that freely and as it were willingly, and with

a change of form ; sometimes they seem only to be forced away
from their natural dimension, and their old form still remaining,
to return to their usual dimension again. Now that virtue of

progression into a new space is almost governed by heat and

cold. But it is not so with that other virtue of restitution ;

since water expands itself into vapour and air, oil likewise

and fat things into exhalation of flame, by the power of heat ;

nor (if the transmigration be perfect) do they care to return ;

nay the air itself also swells and is extended by heat. Whereas

if the migration be only half effected, then after the heat is

withdrawn it easily returns to itself; so that even in the virtue

of restitution heat and cold have something to do. But things
which are extended and drawn asunder not by means of heat,

but by some violence, as soon as the violence ceases return

most eagerly (even without any accession of cold or diminution

of heat) to their former dimensions ; as we see in the sucking
of the glass egg, and the raising of the bellows. But this is

still more evident in solid and gross bodies. For if a piece of

cloth or a harp-string be stretched, on the removal of the force

they rebound with great velocity ; and it is the same with com-

pression. For air compressed and imprisoned by any violence

bursts out with a great force ; and indeed all that mechanical

motion caused by the striking of one hard body by another,

commonly termed violent motion, by which solid bodies are sent

flying through the air and water, is nothing but an endeavour

of the parts of the discharged body to free themselves from

compression; and yet here there are no apparent traces of heat
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and cold. Nor can any such fine argument be made upon this

doctrine of Telesius, as to say, that to every natural dimension

there is assigned a quantity of heat and cold, in a certain pro-

portion ; therefore it may be that although no heat and cold

are added, yet if the dimensions of the material body be

extended or contracted it will come to the same thing ; because

more or less of matter is put in the space than is proportionate

to the heat and cold. Such things, though not absurd in

words, are yet the suggestions of men who are always seeking
some device by which they may maintain their first thought,
and do not follow out the inquiry in nature and fact. For if

heat and cold be added to such extended or compressed bodies,

and that in a greater measure than is proportionate to the

nature of the body itself (let the stretched cloth for instance

be warmed by the fire), yet it will by no means restore the

balance, nor extinguish the force of restitution. I have there-

fore now made it plain that this virtue of dimension does not

depend in any notable proportion on heat or cold ; although it

is this very virtue which has given most authority to these

principles. Next come two virtues, which are in everybody's

mouth, and are spread far and wide, namely those by which

bodies are carried towards the greater masses and collections

of their connaturals ; in the observation whereof, as in the rest,

men either trifle or go quite wrong. For the common philo-

sophy of the school holds it enough to distinguish natural

from violent motion; and to assert that heavy bodies by a

natural motion are borne downwards and light bodies upwards.
But such speculations are of little help to philosophy. For

these words, nature, art, and violence, are but compendious

phrases and trifles. They ought not only to refer this motion

to nature, but likewise to seek in this very motion for the

particular and proper affection and appetite of the natural

body. For there are a great many other natural motions

arising from very different passions of things. Therefore the

thing is to be propounded according to its differences. Nay,
those very motions which they call violent may be said to be

more according to nature than that which they call natural ;

if that be more according to nature which is stronger, or

even which is more according to the system of the universe.

For this motion of ascent and descent is not very imperious,

nor even universal ; but provincial as it were, and confined to

K K 2
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certain regions ; and it is moreover obedient and subject to

other motions. And as for saying that heavy things move

downwards and light upwards, it is the same as saying that

heavy things are heavy and light light. For that which is

predicated is assumed in the subject by the very force of the

term. But if by heavy they mean dense and by light rare,

they do advance somewhat ; yet so as to arrive at an adjunct

and concomitant rather than a cause. Those on the other

hand who explain the appetites of heavy and light things by

contending that the one are borne to the centre of the earth,

and the other to the circumference and compass of the heaven,

as to their proper places, certainly assert something, and like-

wise point towards a cause ; but altogether wrongly. For place

has no forces, nor is body acted on except by body ; and all

swift motion of a body, which seems as if it were seeking a

place for itself, is really in pursuit not of location or position

simply, but with reference to some other body.
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A DESCRIPTION

OF THE

INTELLECTUAL GLOBE,

CHAPTER I.

Division of all Human Learning into History, Poesy, and Phi-

losophy, according to the three faculties of the mind, Memory,
Imagination, and Reason : and that the same, division holds

good likewise in Theology; the vessel (that is, the human

understanding) being the same, though the matter and the

manner of conveyance be different.

I ADOPT that division of human learning which corresponds to

the three faculties of the understanding. Its parts therefore

are three; History, Poesy, and Philosophy. History is re-

ferred to the Memory ; poesy to the Imagination ; philosophy
to the Reason. And by poesy here I mean nothing else than

feigned history. History is properly concerned with indivi-

duals ; the impressions whereof are the first and most ancient

guests of the human mind, and are as the primary material of

knowledge. With these individuals and this material the human
mind perpetually exercises itself, and sometimes sports. For

as all knowledge is the exercise and work of the mind, so poesy

may be regarded as its sport. In philosophy the mind is

bound to things ; in poesy it is released from that bond, and

wanders forth, and feigns what it pleases. That this is so any
one may see, who seeks ever so simply and without subtlety

into the origins of intellectual impressions. For the images of

individuals are received by the sense and fixed in the memory.

They pass into the memory whole, just as they present them-

selves. Then the mind recalls and reviews them, and (which is
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its proper office) compounds and divides the parts of which they

consist. For the several individuals have something in com-

mon one with another, and again something different and mani-

fold. Now this composition and division is either according to

the pleasure of the mind, or according to the nature of things

as it exists in fact. If it be according to the pleasure of the

mind, and these parts are arbitrarily transposed into the like-

ness of some individual, it is the work of imagination ; which,

not being bound by any law and necessity of nature or matter,

may join things which are never found together in nature and

separate things which in nature are never found apart ; being
nevertheless confined therein to these primary parts of indivi-

duals. For of things that have been in no part objects of the

sense, there can be no imagination, not even a dream. If on

the other hand these same parts of individuals are compounded
and divided according to the evidence of things, and as they

really show themselves in nature, or at least appear to each

man's comprehension to show themselves, this is the office of

reason ; and all business of this kind is assigned to reason.

And hence it is evident that from these three fountains flow

these three emanations, History, Poesy, and Philosophy ; and

that there cannot be other or more than these. For under

philosophy I include all arts and sciences, and in a word

whatever has been from the occurrence of individual objects

collected and digested by the mind into general notions. Nor
do I think that there is need of any other division than this

for Theology. For the informations of revelation and of sense

differ no doubt both in matter and in the manner of entrance

and conveyance ; but yet the human spirit is one and the same ;

and it is but as if different liquors were poured through dif-

ferent funnels into one and the same vessel. Therefore I say
that Theology itself likeAvise consists either of sacred history,
or of divine precepts and doctrines, as a kind of perennial philo-

sophy. And that part which seems to fall outside this division

(that is, prophecy) is itself a species of history, with the prero-

gative of divinity wherein times are joined together, that the

narrative may precede the fact ; and the manner of delivery,
both of prophecies by means of visions and of divine doctrine

by parables, partakes of poesy.
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CHAP. II.

Division of History into Natural and Civil; Ecclesiastical and

Literary History being included under Civil. Division of
Natural History into History of Generations, Preter-genera-
tions, and Arts, according to the three states of Nature,

namely, Nature Free, Nature Erring, and Nature Constrained.

HISTORY is either Natural or Civil. Natural history relates

the deeds and actions of nature ; civil history those of men.

Matter of Divinity shows itself no doubt in both, but more in

civil ; so much so indeed as to constitute a distinct species in

history, which we call Sacred or Ecclesiastical. This therefore

I attribute to Civil ; but first I will speak of Natural. Natural

history does not treat of particular objects separately. Not
that I was wrong in saying that history deals with individuals,

circumscribed by place and time. For properly it is so. But
since there is in natural objects a promiscuous resemblance one

to another, insomuch that if you know one you know all, it

would be a superfluous and endless labour to speak of them

severally. And therefore we see that where there is no such

promiscuous resemblance, natural history does take in indivi-

duals ; such I mean of which there is not a body, or nation as

it may be called. For of the sun, moon, earth, and the like,

which are unique in their species, it is very right that separate

histories should be written ; nor less of such things as notably
deviate from their species, and are prodigies ; since in their case

a description and knowledge of the species itself is neither suffi-

cient nor competent. These two kinds of individuals therefore

natural history does not reject ; but for the most part (as has

been said) it is concerned with species. But I will make the

division of natural history according to the force and condition

of nature itself; which is found in three states, and subject as

it were to three kinds of regimen. For nature is either free,

and allowed to go her own way and develop herself in her

ordinary course ; that is when she works by herself, without

being any way obstructed or wrought upon ; as in the heavens,
in animals, in plants, and in the whole array of nature; o*r

again she is forced and driven quite out of her course by the

perversities and insubordination of wayward and rebellious
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matter, and by the violence of impediments ; as in monsters and

heteroclites of nature; or lastly, she is constrained, moulded,

translated, and made as it were new by art and the hand of

man; as in things artificial. For in things artificial nature

seems as it were made, whereby a new array of bodies presents

itself, and a kind of second world. Natural history therefore

treats either of the liberty of nature or her errors or her bonds.

And if any one dislike that arts should be called the bonds of

nature, thinking they should rather be counted as her deliverers

and champions, because in some cases they enable her to fulfil

her own intention by reducing obstacles to order; for my
part I do not care about these refinements and elegancies of

speech ; all I mean is, that nature, like Proteus, is forced by
art to do that which without art would not be done ; call it

which you will, force and bonds, or help and perfection. I

will therefore divide natural history into history of generations,

history of preter-generations, and history of arts
; which I also

call mechanical and experimental history. And I am the rather

induced to set down the history of arts as a species of natural

history, because it is the fashion to talk as if art were some-

thing different from nature, so that things artificial should be

separated from things natural, as differing totally in kind ;

whence it comes that most writers of natural history think it

enough to make a history of animals or plants or minerals,

without mentioning the experiments of mechanical arts (which
are far the most important for philosophy) ; and not only that,

but another and more subtle error finds its way into men's

minds ; that of looking upon art merely as a kind of supplement
to nature ; which has power enough to finish what nature has

begun or correct her when going aside, but no power to make
radical changes, and shake her in the foundations ; an opinion
which has brought a great deal of despair into human concerns.

Whereas men ought on the contrary to have a settled convic-

tion, that things artificial differ from things natural, not in

form or essence, but only in the efficient; that man has in

truth no power over nature, except that of motion the

power, I say of putting natural bodies together or separating
them and that the rest is done by nature working within.

Whenever therefore there is a possibility of moving natural

bodies towards one another or away from one another, man
and art can do everything; when there is no such possibility,
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they can do nothing. On the other hand, provided this

motion to or from, which is required to produce any effect, be

duly given, it matters not whether it be done by art and human

means, or by nature unaided by man ; nor is the one more

powerful than the other. As for instance when a man makes

the appearance of a rainbow on a wall by the sprinkling of

water, nature does the work for him, just as much as when

the same effect is produced in the air by a dripping cloud ; and

on the other hand when gold is found pure in sands, nature

does the work for herself just as much as if it were refined by
the furnace and human appliance. Sometimes again the minis-

tering office is by the law of the universe deputed to other

animals ; for honey, which is made by the industry of the bee,

is no less artificial than sugar, which is made by man ; and in

manna (which is a thing of like kind) nature asks no help, but

does all herself. Therefore as nature is one and the same,

and her power extends through all things, nor does she ever

forsake herself, these three things should by all means be set

down as alike subordinate only to nature ; namely, the course of

nature ; the wandering of nature ; and art, or nature with man
to help. And therefore in natural history all these things

should be included in one continuous series of narratives ; as

indeed Pliny has in great part done ; who conceived an idea of

natural history suitable to its dignity, but handled it in a

manner most unworthy of the conception. Let this then be the

first division of natural history.

CHAP. III.

Division of Natural History according to its use and end ; and
that by far the noblest end of Natural History is to lay a

foundation for Philosophy ; and that such a history (a history

framed with a view to that end) is ivantina,

NATURAL history, which in subject (as I said) is threefold,

is in use twofold. For it is used either for the sake of the

knowledge of the things themselves which are committed to it,

or as the primary material of philosophy. Now the noblest

cud of natural history is this ; to be the stuff and matter of true
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a id lawful induction ; and to draw from the sense enough to

i form the intellect. For that other kind which aims either to

please by the agreeableness of the narrative, or to help by the

use of experiments, and is pursued for the sake of such plea-

sure or such profit, is an inferior thing, and in its very kind of

less value, than that which is qualified to be a proper prepara-

tive for the building up of philosophy. For this is that natural

history which constitutes a solid and eternal basis of true and

active philosophy ; this it is which gives the first spark to the

pure and real light of nature ; and whose genius being neglected
and not propitiated, has caused us to be visited most unhappily

by that host of spectres and kingdom of shadows which we see

flitting about among the philosophies, afflicting them with utter

barrenness in respect of works. Now I affirm and bear witness

that a natural history properly adapted to this end is not

extant, but is wanting, and should be set down among the

deficients. And let no man be so dazzled either by the great

names of ancient writers or the great volumes of modern, as to

think this complaint of mine unjust. I know well that a

natural history is extant, large in bulk, pleasing in variety,

curious often in diligence ; and yet strip it of fables, antiquities,

quotations and opinions of authors, empty disputes and contro-

versies, philology and ornaments (which are more fitted for

table-talk and the noctes of learned men than for the institution

of philosophy), and it will shrink into small compass ; so that

it would seem as if people were engaged in getting up a

treasure-house of eloquence, rather than a sound and faithful

narrative of facts. Besides, it is not of much use to recount

or to know the exact varieties of flowers, as of the iris or tulip,

no, nor of shells or dogs or hawks. For these and the like

are but sports and wanton freaks of nature, and almost approach
to the nature of individuals. And though they involve an

</

exquisite knowledge of the particular objects, the information

which they afford to the sciences is slight and almost useless.

And yet these are the things which our ordinary natural his-

tory takes pride in. And while it descends to matters which

do not belong to it, and indulges to excess in matters super-

fluous, on the other hand its great and solid parts are either

entirely omitted or carelessly and lightly treated. And indeed

in the whole course of inquiry pursued and the whole mass of

matter gathered, it appears to be in no way adapted or qualified
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for the end which I have mentioned, namely the building up of

philosophy. This will be best shown in the particular branches

of it, and by comparing the history of which I am now going
to set forth a description, with that which we have.

CHAP. IV.

Beginning of a treatise showing of what nature the required

history should be; namely the Natural History which is to

serve as a foundation of Philosophy. For the clearer ex-

planation of this., a division of the History of Generations
is first subjoined. This is digested into Jive parts. The first
the History of the Heavens ; the second, the History of Me-
teors ;

the third, the History of Earth and Sea ; the fourth,
the History of Collegia Majors, or Elements or Masses; the

fifth, the History of Collegia Minora, or Species. The his-

tory of Primary Virtues is postponed, till the explanation of
this first division, of Generations, Preter-generations, and
Arts, is concluded.

ALTHOUGH I consider myself bound not to leave the comple-
tion of this history which I pronounce deficient to others, but

to take it upon myself; because the more it may seem a thing-

open to every man's industry, the greater fear there is that they
will go astray from my design ; and I have therefore marked

it out as the third part of my instauration ; yet that I may
still keep true to my plan of giving either explanations or

specimens of those things which are wanting, and likewise

that in case of my death there may be something saved, I

think fit now in this place to set down my opinion and advice

in this matter. Of the History of Generations or Nature at

large I set down five parts. These are the History of Ether.

The History of Meteors and of the Regions of the Air, as

they are called ; for the sublunar region down to the surface of

the earth, and the bodies situated upon it, I assign to the history

of meteors ; Comets likewise of all kinds (however the truth

may be) yet for the sake of order I include among meteors.

Third comes the History of the Earth and Sea, which together
make up one globe. And so far the nature of things is dis-

tributed according to places and positions. The two remaining
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parts distinguish the substances of things or rather masses.

For connatural bodies are congregated into greater and lesser

masses ; which I commonly term greater and lesser Colleges,

and which are related to one another in the polity of the

world as tribes or families. Therefore fourth in order is placed

the History of Elements or the Greater Colleges ; fifth and

last, the History of Species or the Lesser Colleges. For I

mean by Elements not the commencements of things, but only

the greater masses of connatural bodies. Now this greatness

of mass is owing to the texture of the matter of which they
are composed being easy, simple, obvious, and prepared;
whereas species are sparingly supplied by nature, because the

texture of matter is complex, and in most cases organic. As
for those virtues which may be regarded as cardinal and uni-

versal in nature, as Dense, Rare, Light, Heavy, Hot, Cold,

Consistent, Fluid, Similar, Dissimilar, Specific, Organic, and

the like, together with the motions contributing to them, as

Resistance, Connexion, Contraction, Expansion, and the rest

(the history of which I would by all means have collected and

constructed, even before we come to the work of the intellect),

I will treat of the history of these and of the manner of

constructing it, when I have completed the explanation of this

triple division, of Generations, Preter-generations, and Arts.

For I have not included it in that threefold division, because

it is not properly a history, but as it were a middle term

between history and philosophy. But now I will speak of

the History of the Celestial Bodies, and give precepts con-

cerning them, and then of the rest.

CHAP. V.

The history of Celestial Bodies is resumed ; showing both tchat

it should be in hind; and that the legitimate ordering of such a

history turns on three kinds of precepts; namely, the End,
the Matter, and the Manner of Construction.

I WOULD have the History of Celestial Bodies simple, and

without any infusion of dogmas ; all theoretical doctrine being as

it were suspended : a history embracing only the phenomena
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themselves (now almost incorporated with the dogmas) pure
and separate ; a history in short, setting forth a simple narrative

of the facts, just as if nothing had been settled by the arts of

astronomy and astrology, and only experiments and observa-

tions had been accurately collected and described with perspi-

cuity. In which kind of history there is nothing extant which

satisfies me. Something of the kind indeed Pliny has touched

on cursorily and loosely ; but that would be the best history of

the celestial bodies which might be extracted and worked out

from Ptolemaeus and Copernicus and the more learned writers

on astronomy, taking the experiments detached from the art,

and adding the observations of more modern writers. It may
seem strange that I should wish to recall to their primitive

rudeness and the simplicity of naked observations things so

laboriously produced, advanced, and amended. But the truth is

that, without meaning to throw away the benefit of former

inventions, I am attempting a far greater work : for it is not

merely calculations or predictions that I aim at, but philosophy :

such a philosophy I mean as may inform the human under-

standing, not only of the motion of the heavenly bodies and

the period of that motion, but likewise of their substance,

various qualities, powers, and influences, according to natural

and certain reasons, free from the superstition and frivolity of

traditions ; and again such as may discover and explain in the

motion itself, not what is accordant with the phenomena, but

what is found in nature herself, and is actually and really true.

Now it is easy to see, that both they who think the earth

revolves, and they who hold the primum mobile and the old

construction, are about equally and indifferently supported by
the phenomena. Nay, and the author of the new construction

in our own day, who made the sun the centre of the secundum

mobile, as the earth of the primum mobile, whereby the planets

in their proper revolutions would seem to wheel in dance

round the sun (as some of the ancients suspected to be the case

with Venus and Mercury), if he had thought the matter fairly

out, might probably have brought it to a very good conclusion.

Nor have I any doubt but that other similar constructions

might by wit and severe thought be invented. Neither indeed

do they who propose these theories mean to say that the things

they allege are actually true, but only that they are convenient

hypotheses for calculations and the construction of tables. But
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my plan has a different aim ; for I seek not for ingenious ad-

justments, which may be many, but for the truth of the thing,
which is simple. And to this a history of phenomena kept

pure and simple will open the way, while one tinctured with

dogma will obstruct it. I may say also, that as I hope for the

discovery of the truth regarding the heavenly bodies from a

history made and compiled according to my principle, by itself

alone ; so I rest that hope much more upon observation of the

common passions and desires of matter in both globes. For

those supposed divorces between ethereal and sublunary things

seem to me but figments, superstitions mixed with rashness;

seeing it is most certain that very many effects, as of expan-

sion, contraction, impression, cession, collection into masses,

attraction, repulsion, assimilation, union, and the like, have

place not only here with us, but also in the heights of the heaven

and the depths of the earth. Nor have we any more faithful

interpreters to consult, in order that the human understanding

may penetrate the depths of the earth, which are never seen at

all, and the heights of heaven which are for the most part seen

untruly. Most excellently therefore did the ancients represent

Proteus, him of the many shapes, to be likewise a prophet

triply great; as knowing the future, the past, and the secrets

of the present. For he who knows the universal passions of

matter and thereby knows what is possible to be, cannot help

knowing likewise what has been, what is, and what will be,

according to the sums of things. Therefore the best hope and

security for the study of celestial bodies I place in physical

reasons; meaning by physical reasons not such as are com-

monly supposed, but only the doctrine concerning those appe-
tites of matter which no diversity of regions or places can

distract or dissever. Not that on this account (to return to

my design) 1 would have any diligence spared in descriptions

and observations of the celestial phenomena themselves. For

the fuller our supply of such appearances, the readier and

surer will everything be. But before I speak more of this,

I have to congratulate both the industry of mechanics, and

the zeal and energy of certain learned men, that now of late

by the help of optical instruments, as by skiffs and barks,

they have opened a new commerce with the phenomena of the

heavens ; an undertaking which I regard as being both in the

end and in the endeavour a thing noble and worthy of the human
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race ; the rather because these men are as much to be praised
for their honesty as for their boldness ; seeing that they have

ingenuously and perspicuously explained the manner in which

each point of their proceeding in each case has been made out.

All that is wanted further is constancy and great severity of

judgment, to change the instruments, to increase the number
of witnesses, to try each particular experiment many times

and many ways ; lastly, to suggest to themselves and open to

others every objection that can be made, not despising even the

minutest scruple ; lest it fare with them as with Democritus in

the matter of the sweet figs, when it turned out that the old

woman was wiser than the philosopher, and that a vast and

wonderful speculation was built upon a trifling and ridiculous

mistake. But now having made these general remarks by way
of preface, let us go on to a description of the history of

celestial bodies more at large, to show what and what kind of

things are to be sought concerning them. First, therefore, I

will set down the questions in nature, at least some of them,

and those the chief; to these I will add the uses which may
probably be derived to man from the study of celestial bodies ;

both of these as being the mark at which the history aims;

that they who undertake to compose a history of the heavens

may know what we are about, and may keep these questions,

together with these operations and effects, in mind and view ;

and so proceed to form such a history as shall be adapted to the

solution of the said questions, and the procuring of such fruits

and benefits to the human race. Now the questions I mean are

of that kind which inquire of the fact in nature, not of causes.

For this is the proper business of history. Next, I will show

distinctly in what the history of celestial bodies consists, and

what are its parts ; what things are to be understood or

inquired, what experiments to be collected and procured, what

observations to be employed and sifted; propounding as it

were certain Inductive Topics, or Articles of Interrogation

concerning the heavens. Lastly, I will give some precepts,

not only concerning that which should be sought, but also how
the matters under inquiry are to be examined and how pre-

sented and put in writing ;
that the diligence of the first

inquiry may not be lost in passing it on, nor (what is worse)
the beginning of the work, on which the subsequent progress

VOL. V. L L
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depends, prove weak and fallacious. In short I will explain

both what should be inquired with regard to the heavenly

bodies, and with what view, and in what manner.

CHAP. VI.

That philosophical questions concerning the Celestial Bodies,
even such as are contrary to opinion, and somewhat harsh,
should be received. Five questions are propounded concerning
the system itself; namely, is there a system? if there be,

what is the centre of it, what the depth, what the connexion,
and what the position of the parts ?

MOST men no doubt will think that I am digging up the

remains of old questions long since laid up and buried, and in

a manner raising their ghosts, and mixing fresh questions with

them. But since the philosophy of which we are hitherto in

possession concerning the heavens has no soundness ; and since

it is my constant determination to refer everything to a new
trial by legitimate induction ; and since if any questions are

passed over, there will be so much less pains and diligence

bestowed on the history, because it will perhaps seem super-

fluous to inquire of things concerning which no question has

been raised ; I hold it necessary to take in hand all questions

which the nature of things anywhere presents. Nay, the less

certain I am concerning the questions which are to be deter-

mined by my method, the less difficulty do I make in enter-

taining them. For I see an end of the matter. The first question

therefore is, whether there be a system? that is, whether the

world or universe compose altogether one globe, with a centre
;

or whether the particular globes of earth and stars be scattered

dispersedly, each on its own roots, without any system or com-

mon centre ? Certainly the school of Democritus and Epicurus
boasted that their founders had overthrown the walls of the

world ; yet this did not absolutely follow from their words.

For when Democritus had set down matter or seeds as infinite

in quantity and finite in attributes and power, as moving
about, and never located in any position from all eternity, he

was driven by the very force of this opinion to constitute

multiform worlds, subject to birth and death, some well ordered,
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others badly put together, even essays of worlds and vacant

spaces between. But yet though this were admitted, there was
no reason why that part of matter which is assigned to this

particular world which is visible to us, should not have the

shape of a globe. For each one of those worlds must have re-

ceived some shape ; and although there can be no middle point
in infinity, yet in the parts of infinity a round figure may
exist, no less in a world than in a ball. Now Democritus was

a good dissector of the world, but in the integral parts of the

world inferior even to the ordinary philosophers. But the

opinion of which I am now speaking, which destroyed and

confounded system, was that of Heraclides Ponticus, Ecphan-

tus, and Nicetas of Syracuse, and most of all Philolaus, and

likewise, in our own day, of Gilbert, and all those (except

Copernicus) who believed that the earth was a planet and

movable, and as it were one of the stars. And the effect of

this opinion is that the several planets and stars, together with

innumerable other stars which elude our sight by reason of

their distance, and others again which are invisible to us from

their nature being not lucent but opaque, having each of them

obtained their own globes and primary forms, are scattered

and suspended through that immense expanse which we behold

above us, whether it be of vacuum or some thin and almost

indifferent body, like so many islands in an immense sea, and

revolve not round any common centre, but each separately

round its own; some simply, others with some progressive

motion of the centre. Now the harshest thing in this opinion

is, that they take away quiet or immobility from nature. But
it seems that as there are bodies in the universe which revolve,

that is, which move with an infinite and perpetual motion, so

on the other hand there should be some body which is at rest ;

between which comes a middle nature, of such as move in a

straight line ; seeing that motion in a straight line suits tho

parts of globes, and things banished from their native countries,

which move towards the globes of their connaturals, that being
united with them they may themselves also either revolve ra-

rest. But this question (namely, whether there be a system) will

be answered by that which shall be determined concerning the

motion of the earth, that is, whether the earth stands still or re-

volves, and the substance of the stars, whether they are solid or

jlamy, and the ether or interstellar spaces in the heaven, whether

Lit I
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they consist of body or vacuum. For if the earth be stationary
and the heavens revolve in a diurnal motion, there is doubtless

a system ; but if the earth revolve, it does not necessarily follow

that there is no system ; because there may be some other

centre of the system ; the sun, for instance, or something else.

Again, if the globe of tbe earth be the only one dense and solid,

it would seem that the matter of the universe is collected and

condensed to that centre ; but if it be found that the moon or

some of the planets consist likewise of dense and solid matter,

it would seem that dense bodies collect not to any one centre,

but dispersedly, and as it were fortuitously. Lastly, if it be

asserted that there is a collective vacuum in the interstellar

spaces, it would seem that each globe has round it an emana-

tion of rarer substance, and beyond that a vacuum. But if

these spaces be filled with body, it would seem that there is a

union of dense things in the middle, and a repulsion of rarer

things to the circumference. Now it is of great importance to

science to know the conjugations of questions; because in some

cases there is history or inductive matter by which they may be

settled, in others not so. But granting that there is a system,
we come next to the second question, what is the centre of that

system ? For if any one of the globes is to occupy the position

of centre, there are two especially, which oifer themselves as

having the nature of a middle or centre ; namely, the earth

and the sun. In favour of the earth, we have the evidence

of our sight, and an inveterate opinion ; and most of all this,

that as dense bodies are contracted into a narrow compass,
and rare bodies are widely diffused (and the area of every
circle is contracted to the centre), it seems to follow almost of

necessity that the narrow space about the middle of the world

be set down as the proper and peculiar place for dense bodies.

In favour ofthe sun, on the other hand,we have this consideration,

that that body which has the chief office in the system should

occupy that place from which it may best act on the whole sys-

tem and communicate its influence. And since the sun is that

which seems most to vivify the world by imparting heat and

light, it appears to be altogether right and in order that it

should be placed in the middle of the world. Besides, the sun

manifestly has Venus and Mercury as his satellites, and in the

opinion of Tycho the other planets also ; whence it is plain

that the sun can sustain the nature of a centre, and perform
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its office in some things, and so has the better title to be con-

stituted the centre of the universe ; as was asserted by Coper-
nicus. Nevertheless, in the system of Copernicus there are

found many and great inconveniences ; for both the loading of

the earth with a triple motion is very incommodious, and the

separation of the sun from the company of the planets, with

which it has so many passions in common, is likewise a diffi-

culty, and the introduction of so much immobility into nature,

by representing the sun and stars as immovable, especially being
of all bodies the highest and most radiant, and making the

moon revolve about the earth in an epicycle, and some other

assumptions of his, are the speculations of one who cares not

what fictions he introduces into nature, provided his calcu-

lations answer. But if it be granted that the earth moves,
it would seem more natural to suppose that there is no system
at all, but scattered globes, according to the opinion of those

I have already mentioned, than to constitute a system in

which the sun is the centre. And this the consent of ages and

of antiquity has rather embraced and approved. For the

opinion concerning the motion of the earth is not new, but

revived from the ancients, as I said ; whereas the opinion that

the sun is the centre of the world and immovable is altogether

new (except one verse, wrongly translated), and was first intro-

duced by Copernicus.
1 Then comes the third question, con-

cerning the depth of the system ; not with a view to find its

exact measure, but to ascertain whether the starry heaven be like

one region, or orb, as it is commonly called ; or whether of the

fixed stars, as they call them, some are higher than others, with an

immeasurable depth between ? For it cannot be that they are of

equal height, if the words be taken exactly; since the stars

are certainly not situated as in a plain, so as to have a super-

ficial dimension only, like spots or bubbles, but they are entire

globes, great and deep ; and being of such different magnitudes,

it must needs be that some protrude more than others either

upwards or downwards, nor is it possible for them to be united

in one surface, either above or below. And if this be the

case in the parts of stars, it would plainly be rash to assert

that there are not some stars higher than others in their whole

body. But though this be true, it may nevertheless be main-

1 The allusion is to Job ix. 6.

L L 3
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turned that the width of that region which they call the sphere
or starry heaven, though great, is definite ; and that within

this those prominences and degrees of altitude are in a manner

limited ; for we see from the apogees and perigees of the

planets that every one of their heavens through which they
ascend and descend has an observable width. But the ques-

tion proposed relates only to this, whether some stars are

above others, like planet above planet, and as it were in

different orbs. And this question is in like manner related

to that other concerning the motion or fixedness of the

earth. For if the stars move in a diurnal motion round the

earth, since they all move with the same velocity, and as it

were with one spirit (and since it is very evident in planets

that as they vary in height and lowness of position, so they

vary in quickness and slowness of motion), it is probable that

the stars, being equal in velocity, are situated likewise in

one region of the ether, the width or profundity of which,

although it be great, yet is not so great as to make a difference

in the velocity or quickness of motion ; but so that throughout
the whole of that region everything being united together by
a kind of bond of connaturality revolves equally, or at least

with so little difference that at this distance it is not visible to

the sight. But if the earth moves, the stars may either be

stationary, as Copernicus thought, or, as is far more probable,

and has been suggested by Gilbert, they may revolve each round

its own centre in its own place, without any motion of its

centre, as the earth itself does ; if only you separate that diur-

nal motion of the earth from those two supposititious motions

which Copernicus superadded. But either way, there is no

reason why there should not be stars above stars till they go

beyond our sight. The fourth question is concerning the con-

nexion of the system. Now of the nature and essence of the

body or thing which is regarded as pure ether, and occupies
the space between the stars, I will inquire afterwards. At

present I will only speak of the coherence of the system.
This may be in three ways. For there is either vacuum, or con-

tiguity, or continuity ; therefore we must first inquire, whether

there be a collective vacuum in the interstellar spaces ? a thing
which Gilbert distinctly affirmed 1

, and which likewise some of

those among the ancients who thought that the globes were
1

Gilbert, Thysiol. Nova, i. 22.
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dispersed without any system, seem to intimate
; especially

those who asserted that the bodies of the stars are compact.
The opinion is this : that all the globes, as well the stars as the

earth, consist of solid and dense matter : that these are imme-

diately surrounded by a kind of bodies which are to a certain

extent connatural with the globe itself, but yet more imper-

fect, languid, and attenuated ; and are in fact nothing else than

the effluvia and emanations of the globes themselves ; such as

vapours are, and exhalations, and indeed the air itself, when

compared with the earth : that these emanations do not extend

for any great distance round each globe ; and that the remain-

ing space (which is far the most extensive) is empty. Which

opinion is countenanced by the fact that the bodies of the stars

are seen at such an immense distance. For if all that space
were filled, especially with bodies which are doubtless very un-

equal in density and rarity, the refraction of rays would be so

great that they would not reach our sight ; whereas if far the

greatest part of that space be a vacuum, it is natural to sup-

pose that they traverse it more easily. And indeed this

question will in great part depend on the question which I

shall next bring forward concerning the substance of the stars,

iclietlicr it be dense, or rare and open. For if their substance

be solid, it will seem as if nature were only busy and anxious

about the globes and their immediate neighbourhood ; and that

she leaves and passes by, as it were, the intermediate spaces.

Therefore it would not be improbable that the globes are

denser about the centre, more open towards the circumference,

in the surrounding atmosphere and effluvia almost exhausted,

and so terminated at last in vacuum. On the other hand, if

the nature of the stars be rare and flamy, it will appear that

the nature of rarity is not merely the diminution of density, but

powerful and primary of itself, no less than the nature of

solidity ; and that it abounds both in the stars themselves, and

in the ether, and in the air, so that there is no need of a col-

lective vacuum. This question concerning a vacuum in the

interstellar spaces will depend likewise on that question which

relates to the principles of nature ; Does nature admit a

vacuum ? Not however on this absolutely, without proper dis-

tinction. For it is one thing to deny a vacuum absolutely,

another to deny a collective vacuum. For the reasons which

may be advanced in favour of a vacuum interspersed, whereby
L L 4
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bodies are relaxed and opened, are far stronger than those on

which the assertion of a collective vacuum, that is, a vacuum

extending over great spaces, is supported. And it was not

Hero alone, a man of wit and a mechanician, who saw this, ,but

Leucippus likewise and Democritus, the founders of the opinion

concerning the vacuum, which Aristotle endeavours by certain

fine reasons to attack and destroy; which two philosophers,

certainly most acute and famous men, in admitting an inter-

spersed vacuum, do in fact deny a collective one. For in the

opinion of Democritus vacuity is bounded and circumscribed,

so that beyond certain limits distraction or divulsion of bodies

is no more possible than compulsion or compaction.
1 For

although in those works of Democritus which have come down
to us this is never expressly declared, yet he seems to imply as

much when he asserts that bodies as well as spaces are infinite :

using as his argument, that otherwise (that is, if space were

infinite and bodies finite) bodies would never cohere. There-

fore by reason of matter and space being equally infinite, vacuity
is necessarily confined within certain bounds, which seems

to have been his real opinion rightly understood ; that is, that

there is a certain limit to the expansion of bodies by reason

of the vacuum with which they are coupled ; and that there is

no solitary vacuum, not enclosed in a body. But if there be

no vacuum amounting to a solution of continuity in the system,

yet as there is found so great a diversity of bodies in the parts

and regions of the system that they seem to belong as it were

to different nations and countries, there arises a second question,

which relates to the connexion of the system ; this is, whether

the pure ether be one perpetual and continuous fluid, or consist of

many contiguous to one another ? Now it is not for me to refine

about words, but by a contiguous body I understand a body
which lies on another without mixing with it. I do not mean
however a series of hard rigid floors, like the stories of a house,

such as the vulgar astronomers imagine, but such a succession

as fluids admit of, as when water floats on quicksilver, oil on

water, air on oiL For no one can doubt but that in that im-

mense tract of pure ether there are wonderful differences as to

density and rarity and many other things ; but upon either

supposition (that is, whether you assume continuity or con-

tiguity) this may be the case. For it is certain that even in

1
Cf. Lucretius, i. 983.



"DESCRIPT1O GLOBI 1NTELLECTUALIS." 521

the sea the water at the top and the water at the bottom are

not of the same consistency and taste ; while in the air, there

is a very great difference between the air contiguous to the

earth and the upper air ; and yet the fluidity is one and entire

and uninterrupted. The question therefore is brought to this,

whether the differences in the tract ofpure air insinuate themselves

gradually and with a continuousJlow ; or whether they take place

at certain distinguishable limits, where the bodies which cannot

mix are joined to each other ; as tcith us air lies on water. For

indeed to a simple observer the whole of that pure and clear

body in which the globes of the earth and stars float and hang
as in an immense sea, and which is infinitely greater both in

quantity and the space which it occupies than the globes

between which it is interposed, seems to be a thing undivided

and completely united. But to a deeper searcher of nature

it will plainly appear that nature is accustomed to proceed for

some distance by degrees, and then suddenly by jumps, and to

take these processes in turn. Otherwise, if a man examine it

well, no structure of things or organic figure could be formed,

if the proceeding were always by imperceptible degrees. There-

fore this gradual progress may do for the spaces between the

worlds, but not for the world, the construction of which

requires that things very dissimilar be separated one from the

other, and yet brought into approximation Thus air succeeds

to and touches earth and water, a body very different from them,

and yet placed in immediate proximity ; not first mud, then

vapour or mist, and then pure air ; but air at once, without any

thing between. But in air and ether (for I put the two toge-

ther) the most remarkable and radical division of all may be

derived from a greater or less susceptiblity of the starry nature.

Between the globe of the earth then and the summits of heaven

there seem to be generally three regions especially remarkable ;

namely, the tract of the air, the tract of the planetary heaven,

and the tract of the starry heaven. Now in the lowest of these

tracts, the starry nature is not consistent ; in the middle it is

consistent, but gathers into separate globes; in the highest

it diffuses itself among a great number of globes, till at the

summits thereof it seems to pass as it were into the perfect

empyrean. But in the meantime I must not forget what I

said just now, that nature is accustomed to adopt the gradual
and the sudden process by turns, so that the confines of the
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first region communicate with the second, and the second with

the third. For both in the higher air, when the air has begun
to be cleared from the emanations of the earth and to be more

rarefied by the emanations of the heavens, flame tries and

endeavours to be consistent; as we see in the lower comets,

which are of a middle nature between the starry nature in con-

sistence and in evanescence ; and again in the neighbourhood of

the sun (it may be) where the heaven seems to become starry,

and to begin to pass into the nature of the starry heaven.

For it may be that those spots which have been discovered in

the sun, certainly by faithful and diligent observation, are a

kind of rudiments of starry matter ; whereas in the heaven of

Jupiter absolute and perfect stars are discernible, though too

small to be seen without the aid of telescopes ; and again in

the summits of the starry heaven it seems from the innumera-

ble sparklings of the ether between the numbered stars (for

which other causes bald enough are usually given) that the

starry nature is more diffused and continuous. Of these things
however I will speak further in the questions which I shall pre-

sently propose about the substance of the stars and the inter-

stellar heaven. For the things which I have just said relate

only to connexion of system. There remains the fifth ques-

tion, concerning the collocation of the parts of the system, or the

order of the heavens. And whether it be assumed that there is

no system, but that the globes are scattered, or that there is

a system, of which the sun is the centre; or even though
astronomers look for some new system ; yet there still remains

the inquiry, which planet is nearer to another planet, or further

off; and in like manner which planet is more or less elongated

from the earth or from the sun. Now if the ancient system be

received, there seems to be no reason why we should insist

much upon a new inquiry concerning the four superior heavens,

namely, the heavens of the fixed stars, of Saturn, of Jupiter,

and of Mars. For with respect to their position and order

the consent of ages is agreed, and there is no contrary pheno-
menon ; the calculations of their motions also (whence is

derived the chief proof of the heights of the heavens) are

agreeable, and present no difficulty. But with regard to the

Sun, Venus, Mercury, and the Moon, according to the old

system, the ancients were in doubt; and among the moderns

also there is a question with regard to Venus and Mercury
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which of them is superior. For in favour of Venus being

superior, there is the reason that she moves somewhat slower ;

and in favour of Mercury, that he is fixed at a less distance

from the sun, whence one might assert that he ought to be

placed next to the sun. But with regard to the moon, no

one has ever doubted that she is placed nearest to the earth,

though there are various opinions about her approximation
to the sun. Nor should any one who is seriously considering
the subject let another kind of question escape him, pertaining
to the constitution of the system ; that is, whether one planet
sometimes goes above another and sometimes again comes below ;

a thing which seems to be proved with regard to Venus by
some tolerably diligent demonstrations, that she is found some-

times above and sometimes below the sun. It is a very fit in-

quiry also, whether the apogee of the lower planet does not cut the

perigee of the higher and enter its boundaries. There remains

the last question, concerning the position of the parts of the

system; that is, whether there be many different centres in the

system, and as it were many dances ; especially as not only the

earth is set down as the centre of the primum mobile, and the

sun (according to Tycho) of the secundum mobile ; but Jupiter
likewise is supposed by Galileo to be the centre of those

smaller and recently discovered wanderers. Such then are

these five questions, which seem fit to be proposed concerning
the system itself, namely, is there a system ? what is the centre

of it ? what the depth ? what the connexion ? and what the order

of the position of the parts ?

As for the extremities of the heaven and the empyrean, I do

not draw up any propositions or questions concerning them.

For there is no history of these things nor any phenomenon
extant. And therefore what can be known about them can

only be known by consequence, and not at all by induction.

For such inquiry however there will come a fit time, and a plan

and method. But with regard to the immateriate heavens and

spaces, we must rest entirely upon religion, and leave them to

it. For as for what the Platonists and of late Patricius (by

way of giving their philosophy a diviner character) have alleged,

not without superstition, arrogance, and some disorder of mind,

and in a word, with too much presumption and no fruit, like

the images and dreams of Valentinus ; I regard all such things

as idle fancies. For an apotheosis of Folly, like that of the
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Emperor Claudius, is a thing not to be endured ; and most

mischievous it is, and a very pest and destruction of the under-

standing, for vanity to be made an object of veneration.

CHAP. VII.

Then follow questions concerning the substance ofheavenly bodies ;

namely, what is the substance of heavenly bodies generally
as compared with sublunary bodies ; what is the substance of

the interstellar ether as compared with the body of a star
;

what is the substance of the stars as compared with one

another, with our fire, and in their own nature ; what is

the substance of the Milky Way, and the black spots in the

antarctic hemisphere ? Then is proposed the first question,
Is there a heterogeneity between celestial and sublunary
bodies, and of what nature may it be ?

HAVING finished the questions concerning the system, we must

proceed to those concerning the substance of the heavenly
bodies. For the inquiry concerning substance of the heavenly

bodies, and the causes of their motion, belongs principally to

philosophy ; the inquiry concerning the motion itself and the

accidents thereof, to astronomy ; the inquiry concerning their

influence and power, to both. Now it ought to have been so

arranged between astronomy and philosophy, that astronomy
should prefer those hypotheses which are most convenient for

compendious calculations ; philosophy those which come nearest

to the truth of nature. And further, that while the hypotheses

adopted by astronomy for convenience should by no means

prejudice the truth of the thing, the judgments of philosophy
in their turn should be such as are perfectly reconcileable

with the phenomena of astronomy. But now it comes to pass

contrariwise, that the fictions of astronomy have been introduced

into philosophy and corrupted it; while the speculations of

philosophers about the celestial bodies please none but them-

selves, and almost forsake astronomy, looking at the celestial

regions in general, but not at all addressing themselves to par-
ticular phenomena and their causes. Therefore since both

sciences (as now practised) are slight and superficial, we must

plant our footing deeper ; and treat these two, which by reason

of the narrowness of men's views and the practice of professors
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have been for so many ages separated, as one and the same

thing, and making up together one body of science. The first

question proposed therefore is, ivhether the substance of the

heavenly bodies is different in kind from the substance of those

below ? For Aristotle's temerity and cavilling has begotten
for us a fantastic heaven, composed of a fifth essence, free from

change, and free likewise from heat. 1 Now to say nothing at

present about the four elements, which this fifth essence sup-

poses, it was certainly an act of great boldness to destroy alto-

gether the relationship between the elementary, as they call

them, and the celestial bodies ; seeing two of the elements,

namely air and fire, agree so well with the stars and ether ; only
that it was his way to abuse his wit, and make difficulties for

himself, and prefer those things which were more obscure.

Yet there is no doubt that the regions above and below the

moon, together with the bodies contained in the same space,

differ in many important points; but then again there is as

little doubt that the bodies of both regions have many common

inclinations, passions, and motions ; so that, with due regard
to the unity of nature, we should rather distinguish these

than separate them. But as for that point of heterogeneity,

that the heavenly bodies should be supposed eternal, the

inferior corruptible ; the opinion seems to fail both ways, for

neither does such eternity as they feign belong to the heaven,

nor such mutability to the earth. For with respect to the

earth, if the matter be truly considered, judgment is not to be

made from the things which are visible to us, since among the

bodies seen by man's eye there is none that has been disin-

terred or cast up from a depth of above three miles at the

most, which is as nothing compared with the extent of the

whole terrestrial globe. Therefore there is no reason for think-

ing that the interior of the earth is not endowed with the same

eternity as the heaven itself. For if the earth underwent

changes in its inmost depths, it could not be but that the

consequences of those changes would produce, even in this

region where we tread, greater accidents than we see take place.

For of the changes visible to us here towards the surface of the

earth, there appears almost always some manifest cause sent

from above, due to the state of the atmosphere, to rains, heats,

1 Arist de Coelo, ii. 7.
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and the like ; so that the earth itself, of its own proper force,

does not seem to cause any considerable change. And if it

be granted (which certainly is probable) that the earth itself

also, as well as the heavenly bodies, acts upon the regions of

the air, either by exhaling cold, or by emitting winds, or the

like ; yet all that variety may be referred to the parts of the

earth close at hand, in which no man in his senses would deny
that very many changes and alterations take place. It must

certainly be confessed that of all terrestrial phenomena, those

which penetrate deepest into the earth are earthquakes and

things of that sort, as eruptions of water, vomitings of flames,

yawnings and rents of the earth, and the like ; yet even these

seem to rise from no great distance, seeing most of them

occupy only a small space in the surface of the earth. For the

wider the space an earthquake or anything of that kind extends

on the surface of the earth, the deeper must we suppose its

roots and sources to penetrate into the interior ; and the nar-

rower the less deep. And if it be said that there are some-

times earthquakes which shake vast and extensive districts of

country, so no doubt it is. But these certainly happen seldom,

and are to be numbered among the greater accidents; and

may be compared therefore with the higher comets, which are

also uncommon. For I am not attempting to prove simply
that the earth is eternal, but only (as I said at first) that

between heaven and earth, as regards constancy and change,
there is not much difference. Neither is it worth while to

reason of eternity from the principles of motion ; for as circular

motion may be without limits, so may rest ; and the consistency
of dense bodies in the place and great congregation of their

connaturals is not less susceptible of eternity than the rotation

of rare bodies ; seeing that the parts of both when separated
from the rest move in a straight line. That the interior of the

earth is not more subject to corruption than the heaven itself,

may be inferred also from this, that waste commonly takes

place where there are means of supply. Now as rains and

things falling from above, which renew the surface of the earth,

cannot penetrate far into the interior, which nevertheless

remains undirninished in bulk and quantity, it must be that

nothing is lost, since there is nothing to take its place. Lastly,
the mutability which is discovered in the exterior of the earth

seems itself to be by accident. For that small incrustation
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which seems to extend a few miles downwards (within which

those noble workshops and fabrics of plants and minerals are

enclosed) would scarce receive any variety, much less such

beautiful and elaborate contrivances, unless that part of the

earth were acted upon and perpetually stimulated by the

heavenly bodies. And if any one think that the heat and

active power of the sun and heavenly bodies can strike through
the thickness of the whole earth, he may be regarded as super-

stitious and fanatical ; seeing it is very evident by how small

an obstacle they may be repelled and restrained. So much
then for the constancy of the earth; we must now inquire con-

cerning the mutability of the heavens.

First then we are not to infer that changes in the heavens do

not take place because they are not visible to us. For the

sight is disabled both by distance of place, and by excess or

deficiency of light, and by the fineness or smallness of the

body ; and if a man were to look from the moon he would

not be able to see the changes which take place here with us

on the surface of the earth, such as inundations, earthquakes,

buildings, structures, and the like ; which would not show so

big as little straws at so great a distance. Nor from the fact

that the interstellar heaven is transparent, and in clear nights
the stars are seen the same in number and appearance, can a

man conclude that the whole body of ether is clear, pure, and

immutable. For we know that the air below admits innumerable

varieties of heat, cold, odours, and all kinds of mixture with the

finer vapours, and does not thereby lose its transparency ; in

like manner therefore we must not trust to the face or appear-
ance of the heaven. For if those great masses of clouds which

sometimes obscure the heaven, and by reason of their proximity
to our view take away from us the light of the sun and stars,

were hung in the higher parts of the heaven, they would no

way alter the face of a clear sky ; since they would neither be

visible themselves by reason of the distance, nor would they at

all eclipse the stars, by reason of the smallness of their bodies,

in respect to the magnitude of the stars. Nay the body of

the moon itself, except in the part which the light strikes,

does not change the appearance of the sky ; so that, if that

light were absent, so great a body as that would be altogether

imperceptible to us. On the other hand it is quite plain from

the masses of bodies which by their bulk and magnitude can
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overcome the distance of space, and by the luminous nature

and brilliancy of their matter can affect our sight, that won-

derful changes and unusual appearances do happen in the heaven.

For this is shown in the higher comets, those I mean which

have appeared in the figure of a star without a tail, and are not

only proved from the doctrine of parallax to be situated above

the moon, but have likewise had a certain and constant position

relative to the fixed stars, and kept their places, and not been

wanderers; such as our age has witnessed more than once, first

in Cassiopea, and again not so long ago in Ophiuchus. And
as for the notion that this constancy visible in comets proceeds

from their following some star (which was the opinion of

Aristotle, who affirmed that there was the same relation between

a comet and a single star as between the milky way and the

collection of stars, an assertion false both ways), this has long

ago been exploded, not without a censure on the wit of

Aristotle, who ventured to invent such theories on slight

grounds.
1 Neither does that change in the celestial regions

with regard to new stars hold with regard to those stars only
which seem to be of an evanescent nature, but likewise in

those which remain. For in the case of the new star of Hip-

parchus, mention is made by the ancients of the appearance of

it
2
, but no mention of the disappearance. There appeared also

of late a new star in the breast of Cygnus, which has now
lasted for twelve whole years, having already exceeded the age

(as it is held) of a comet, without as yet any diminution or

preparation for flight. Nor again can it be affirmed as a fact

without exception that the old stars suffer no change at all, but

only those that have appeared more recently ; in which it is

no wonder that a change should take place, seeing their very

generation and origin is not immemorial. For setting aside the

fable of the Arcadians about the first appearance of the moon,
which they assert to be younger than themselves3

, there are not

wanting examples within trustworthy memory, when the sun

on three several occasions, without eclipse or interposition of

clouds, the air being clear and serene, appeared for many days
with an altered visage ; yet not affected in the same manner
each time, but once faint, and twice of a reddish brown. For
such phenomena happened in the year 790 for seventeen days,
and in the times of Justinian for half a year, and after the

1
Cf. Ariit. Meteorol. i. 8.

2 Cf. Pliny, ii. 23. 3 Cf. Ovid. Fasti, i. 469.



" DESCRIPTIO GLOBI INTELLECTUALIS." 529

death of Julius Caesar for several days. Of the Julian dark-

ness there remains that notable testimony of Virgil :

Ille etiam extincto miseratus Caesare Romam,
Cum caput obscura nitidum ferrugine texit,

Impiaque aeternam timuerunt secula noctem. 1

The narrative of Varro, a man most learned in antiquity,

respecting the star Venus, which is found in Augustine
2
,

namely, that in the time of King Ogyges she changed colour,

size, and shape, might have been of doubtful credit, had not

a like event recurred in our age, in the year 15 78, and attracted

much notice. For then also through a whole year a remarkable

alteration took place in the star Venus, which appeared of un-

usual magnitude and brilliancy, and redder than Mars himself,

and changed her shape several times, becoming sometimes tri-

angular, sometimes quadrangular, and even sometimes round,

as if her very mass and substance were affected. Again, that

old star in the hip of Canicula, which Aristotle says that he

himself saw with somewhat of a tail, and that tail, especially

when cursorily looked at, vibrating, seems now to be changed
and to have lost its tail ; since nothing of the kind can now in

our time be detected. 3
Besides, many changes of heavenly

bodies, especially in the smaller stars, may easily from neglect

of observation pass unnoticed, and be lost to us. That these

things are due to vapours and the disposition of the medium
will occur at once to any sciolist ; but changes which are found

to attend the body of any star constantly, equably, and for a

long continuance, and to revolve along with it, must be re-

garded as being in the star itself, or at least in the ether near it,

not in the lower regions of the air ; which is likewise confirmed

by the fact, that such changes take place seldom, and at long
intervals ; whereas those which are caused in the air by the inter-

position of vapours take place more frequently. And if any
man concludes from the order of the heaven and the equability

of the motion itself that the heaven is immutable ; taking

1

Georg. i. 469. :

Then did the sun in pity dim his light,

And drew a dusk veil o'er his visage bright,

And shook the impious times with dread of endless night.

2
St. August De Civit. Dei, xxi. 8.

3 Arist Meteorol. i. 6.

VOL. V. H M
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this certainty of revolutions and restitutions for a sure token of

eternity, inasmuch as constancy of motion can hardly belong
to a corruptible substance ; he should look about him a little

more attentively, and observe that this return of things by
turns and as it were in circle at fixed times, is found even

with us here below in some things ; most of all in the tide of

the ocean ; while those smaller diiferences which may take place
in the heavens both in the revolutions and restitutions escape our

sight and reckoning. No more again can the circular motion

of the heaven be taken as a proof of eternity ; on the ground
that circular motion has no limit 1

, and eternal motion belongs

to eternal substance. For the lower comets that are situated

below the moon revolve likewise, and that of their own force ;

unless you had rather believe the fiction of their being attached

to a star. And assuredly if we argue of the eternity of the

heavenly bodies from their circular motion, we must apply the

argument to the whole heaven, and not to parts of it ; for we
know that the air, sea, earth, though eternal in their masses,

are perishable in their parts. But it may rather be said, con-

trariwise, that this argument from the motion of rotation does

not tell in favour of the eternity of the heaven ; because this

motion itself is not perfect in the heaven, and does not restore

itself exactly in a pure and perfect circle, but with deviations,

curves, and spirals. If again a man retort upon me that which

I said concerning the earth (namely, that the changes which

take place in it happen by accident, because the earth is acted

on by the heaven), and assert that the case of the heaven is

different, seeing that the heaven cannot in any way be acted

upon in its turn by the earth, inasmuch as all emanation from

the earth stops on this side of the heaven, and therefore it is

probable that the heaven, being set apart beyond the reach of

any hostile force, is susceptible of eternity, not being disturbed

or shaken by an opposite nature ; his objection is not to be

despised. For I have no respect for the simple notion of

Thales, who thought that the celestial fires fed on the clarified

vapours of the earth and ocean, and were thence nourished and

repaired
2

; (whereas these vapours fall back again in almost

the same quantity as they rose, and are far from being enough
to refresh both the earth and the celestial globes, nor can they

1
Arist. De Coelo, i. 9. -

Plutarch, De Placit. Philosoph. i. 3.
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at all mount so high ;) but yet admitting that these materiate

emanations of the earth stop far below the heaven, neverthe-

less if the earth be, as Parmenides and Telesius supposed, the

original source of cold, it is not easy to say for certain to what

height this opposite and rival power to the heaven may in-

sinuate itself by series and succession ; especially as rare bodies

imbibe the nature and impression of heat and cold, and transmit

it to a great distance. Grant however that the heaven is not

acted upon by the earth, why may not celestial bodies be

affected and changed one by another, the sun by the stars,

the stars by the sun, the planets by both, and all by the

ambient ether, especially at the borders of their globes ? Then

again the opinion of the eternity of the heaven derives much

apparent strength from the very machinery and construction

of the heaven, about which astronomers have taken such pains.

For great provision seems to be made thereby to exempt the

celestial bodies from all change besides simple rotation, and

leave them in other respects at rest and without perturbation.

Therefore they have supposed the bodies of the stars to be

fixed in their orbs, as if they were nailed; while to each of

their declinations, elevations, depressions, and sinuous move-

ments they have assigned so many perfect circles of suitable

width ; carefully turning and smoothing both the concave and

the convex parts of those circles, so as to leave no prominence
or roughness, but that one may fit into another, and, being by
reason of the polish at once exactly contiguous and free to

slide easily, may move quietly and happily ; which immortal

contrivance removes all violence and perturbation, the insepar-

able forerunners of corruption. For certainly if such great
bodies as the globes of stars are do pass through ether, and

yet do not always travel through the same parts of it, but

through parts and traces very different, sometimes invading
the higher regions, sometimes descending to the lower, some-

times turning to the south, sometimes to the north, there is

danger no doubt of very many impressions, concussions, reci-

procations, and fluctuations in the heaven, and that hence may
ensue condensations and rarefactions of bodies, which may
procure and prepare the way to generations and alterations.

But since it will clearly appear from physical reasons, and withal

from the phenomena themselves, that this last is really the fact ;

M M 2



532 TRANSLATION OF THE

and those figments of astronomers of which I spoke are, as any
man of sound judgment will see, mere mockeries of nature,

without any reality in them; it is but reasonable that the

opinion of the eternity of the heaven, connected as it is with

them, should undergo the same judgment. And if objection

be here made on religious grounds, I answer that it is only
heathen arrogance that attributes this eternity to the heaven

alone ; sacred writ assigns eternity to earth and heaven alike.

For we read not only that " the Sun and Moon are eternal and

faithful witnesses in the heaven," but also that " Generations

come and go, but the Earth remaineth for ever." l And for the

transitory and perishable nature of both, we find it concluded

in one oracle,
" Heaven and earth shall pass away, but the

"Word of the Lord shall not pass away."
2

Again, if it be still

urged that for all this it must be admitted that there are

innumerable changes in the surface of the earth and the

parts next to it, whereas it is not so in the heaven; I

reply that in the first place I do not maintain them to be in

all respects alike ; and yet that if we take what are called the

upper and middle regions of the air for the surface or inner

covering of the heaven, as we take that space with us in which

animals, plants, and minerals are contained, for the surface or

outer covering of the earth, various and multiform generations
are found there likewise. It would seem therefore that all

tumult, conflict, and disorder take place only in the confines of

heaven and earth ; just as it is in civil matters, in which it

is commonly found that the border land of two kingdoms is

troubled by continual inroads and violence, while the interior

provinces of both countries are in the enjoyment of long

peace, and are not disturbed except by the more serious wars,

which happen rarely. As for that other point of heteroge-

neity in the celestial bodies (as asserted by Aristotle 3
), that

they are not hot in themselves (for otherwise the conflagra-

tion of Heraclitus might ensue), but only the cause of heat by
accident, through the friction and diverberation of the air; I

know not what a man can mean who abandons experience in

this way, and that too against the consent of the ancients. But
it is nothing new in him to snatch some one thing from expe-

rience, and straightway proceed to trample on nature, joining

1

Ecclesiastes, 14. * St. Matth. xxiv. 35.
*

Aristot. De Coelo, ii.
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pusillanimity with audacity. Of this however I shall speak

presently upon the question, whether the stars are real fires;

and more fully and accurately in my precepts concerning the

history of Virtues, where I shall treat of the origins and cradles

of Heat and Cold, a subject hitherto unknown and untouched

by men. Let the question then of the heterogeneity of the

celestial bodies be propounded in this manner ; for though the

case calls perhaps for judgment against the opinion of Aristotle

without adjournment, yet my plan of proceeding does not

allow of it.

Another question is, ichat is contained in the interstellar

spaces ? For they are either empty, as Gilbert thought ; or

filled with a body which is to the stars what air is to flame, a

supposition which comes familiarly to the sense ; or filled with

a body homogeneous with the stars themselves, lucid and

almost empyreal, but in a less degree, that is with a light not

so refulgent and flashing, which seems to be the meaning of

the received opinion
1 that a star is the denser part of its

sphere. Nor is there any reason why a lucid body should not

be a transparent medium for the transmission of a stronger

light. For Telesius has acutely remarked that even common
air contains some light, using as an argument that there are

some animals which see by night, their sight being (it would

seem) adapted to receive and cherish this feeble light
2

: for that

it is not credible that the action of light can take place with-

out any light, or merely by the internal light itself of the visual

spirit.
But we see that flame itself is a transparent medium for

the transmission even of the species of an opaque body, as is

shown in the wick of a candle ; much more of the species of an

intenser light. Of flames likewise some are more pellucid than

others. And this is caused either by the nature of the lighted

body or the quantity. For the flame of tallow or wax is more

luminous and (so to speak) more fiery ; whereas the flame of

spirit of wine is more opaque, and as it were airy, especially if it

be in a small quantity, so that the flame does not thicken itself.

Of this I have myself made trial. For I took a wax candle

and set it upright in a socket (making use of a metal one for

the purpose, that the body of the candle might be protected

against the flame by which it was to be surrounded) ;
and having

1 Aristot. De Ccelo, ii. 7.
*

Telesius, DC Rer. Nat. i. 3.

M M 3



534 TRANSLATION OF THE

placed the socket in a porringer where there was a little spirit

of wine, I lighted first the candle, and then the spirit of

wine ; when it was easy to see the flame of the candle corus-

cating and white, through the middle of the flame of the spirit

of wine, which was weak and inclining to transparency. And
in like manner lucid beams are often seen along the heaven,

emitting a manifest light, and wonderfully illuminating the

darkness ofthe night ; through the borders of which nevertheless

the stars are visible. This inequality however between the

stars and interstellar ether is not well defined by rarity and

density ; as if the star were denser, the ether rarer. For in

general here Avith us flame is a body more subtle than air,

more expansive, I say, and having less matter in proportion to

the space it occupies; and it is probable that this is the case

also in the heavens. But the error is more harsh, if they mean
that the star is a portion of the sphere fixed as with a nail, and

the ether that which carries the star. For this is a fiction, like

that series of orbs ranged one above another which is described.

For either the body of star passes through the body of the ether

in its course, or else the ether itself revolves at the same time

with an equal motion. For if the motion be not equal, in that

case also must the star pass through the ether. And as for

that structure of contiguous circles, whereby the concave part

of the outer admits the convex of the inner, and yet by reason

of the smoothness of both the one does not obstruct the other

in its rotations, though they are unequal, it is not a reality ;

the body of ether being uninterrupted and continuous, as that

of the air is ; although, there being so great difference between

the two as regards rarity and other things, their regions are for

convenience of explanation very properly distinguished. Let
this question therefore be admitted, as I have thus explained it.

Xext comes another question, and that likewise not a simple
one ; concerning the substance of the stars themselves. For it

is asked first, whether there be other globes or masses of solid and

compact matter besides the earth itself? For it is a speculation

soberly proposed in a book concerning the face in the moon's

orb, that it is not probable that in the dispersion of matter

nature included all compact body in the globe of the earth

alone, when there is so great an array of globes composed of rare

and expansive matter. ' But Gilbert carried the same idea so

1

IMutarch, DC Facie in Orbc Lunsc, p 924.
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immoderately far (wherein however he had some of the ancients

as precursors, or rather guides), as to assert that not only the

earth and moon, but likewise many other globes, solid and

opaque, are scattered among the shining globes throughout the

expanse of heaven. 1 Neither did his opinion stop here, but

he thought likewise that those globes which are shining in

appearance, namely, the sun and the brightest stars, consisted

of a kind of solid matter, though more splendid and equal ;

confusing primitive light with luminous matter, which is re-

garded as its image (for he thought that even our sea throws

out light of its own for a proportionate distance); but he

acknowledged no conglobation, except in solid matter; of

which matter he held those rare and fine bodies that surround

it to be a kind of effluvia, and as it were defections ; and

beyond them a vacuum. Now that the moon is composed of

solid matter is a thought which might occur to the most

diligent and sober investigator of nature. For it reflects

light, it does not transmit light, it is without any proper

light of its own, and it is full of inequality ; which are all

properties of solid bodies. For we see that the ether itself

and the air, which are rare bodies, receive the sun's light,

but do not reflect it ; which the moon does. The sun's rays

are so vigorous that they can penetrate and pass through

very thick clouds, which are of a watery matter ; but they can-

not pass through the moon. The moon itself in some eclipses

gives some degree of light, though obscure ; but in new moons

and the quarters no light at all is visible except in the part
which is touched by the sun's rays. Moreover, though it be

true that impure and feculent flames (of which kind of sub-

stance Empedocles
2

thought the moon consisted) are unequal,

yet the inequalities have no fixed places, but are commonly
movable ; whereas the spots in the moon are supposed to be

constant. Besides, it is now ascertained by telescopes that

these spots also have their own inequalities, so that the moon
is found to be clearly of manifold configuration, and that sele-

nography or map of the moon, which Gilbert conceived, seems

now by the industry of Galileo and others to be nearly attained.

But if it may be that the moon is made of a certain solid matter,

as being kindred to the earth, or the dregs of heaven (and such

>
Gilbert, Physiol. Nov. ii. 10.

2
Stobacus, Eclog. Phys. i. 27.
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things are talked of), we must next inquire whether it be the

only one of this kind. For Mercury too is sometimes found in

conjunction with the sun, like a spot or little eclipse. But

those dusky spots which are observed in the antarctic hemi-

sphere, and which are fixed, like the milky way, suggest a

greater doubt concerning the existence of opaque globes in the

higher parts of the heaven. For that they are caused by the

heaven in those places being rare and as it were perforated, is

not probable ; because such a diminution and as it were priva-

tion of a visible object could not affect our sight at so great a

distance ; since the rest of the body of ether is itself invisible,

and can only be distinguished by comparison with the bodies

of stars. It would perhaps be more probable to attribute these

blacknesses to defect of light, because the stars are fewer in

that part of the heaven, as on the other hand in the neighbour-
hood of the milky way they are more crowded ; so that the one

place would seem to be continuously luminous, the other inter-

spersed with shadows. For the celestial fires appear to be more

joined together in the antarctic hemisphere than in ours ; there

being larger stars there, but not so many, and greater spaces

between. But the report itself concerning those spots is not

much to be relied on ; at least there has not been enough dili-

gence used in the observation to justify us as yet in drawing

any consequences therefrom. A fact which touches the present

inquiry nearer is, that there may possibly be other opaque bodies

scattered through the ether, which are not seen at all. For the

moon herself when new, though the horn and thin rim of the

outer circle, as far as the sun's rays touch, strike the sight, is not

visible at all in the middle of the disc : that part is not distin-

guishable in appearance from the rest of the ether ; and those,

wandering stars discovered (if the report may be trusted) about

Jupiter by Galileo are lost to our sight in that sea of ether, like

so many small and invisible islands ; and in like manner also

those stars whereof the collection makes the milky way, if they
were placed each apart, and not assembled in a crowd, would

escape our sight altogether ; as likewise many others, that in

clear nights, especially in winter, sparkle ; besides, those nebu-

lous stars or openings in Prcesepe are now resolved by tele-

scopes into a number of distinct stars ; nay, and it seems that in

the very purest fountain of light (I mean the sun), there is
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some reason, on the evidence of these same telescopes, to sus-

pect the existence of spots, opacity, and inequalities. But if

there were no other evidence, the very gradation of light among
the celestial stars, descending as it does from the most bril-

liant to those which are obscure and misty, is enough to prove
that there may likewise be globes which are completely opaque.
For there seems less difference between a nebulous and opaque
star than between the brightest star and a nebulous one. But
our sight is plainly deceived and circumscribed

;
for whatever

is dispersed in the heaven, and has not great magnitude and

likewise a strong and vivid light, is concealed from us, and does

not alter the face of the heaven. And let not any unskilful

person be astonished if it be made a question whether globes
of compact matter can remain pendulous. For both the

earth itself floats pendulous in the middle of the surround-

ing air, which is an exceedingly soft thing ; and great masses

of watery clouds and stores of hail hang in the regions
of the air, whence they are rather forced down than fall of

themselves, before they begin to feel the neighbourhood of the

earth. Excellently therefore did Gilbert remark, that heavy
bodies when removed to a great distance from the earth gra-

dually lose their motion downwards ; inasmuch as that motion

rises from no other appetite of bodies than that of uniting and

collecting themselves to the earth (which is the mass of bodies

of the same nature with them), and is confined within the orb

of its own virtue. 1 For as for what is said of motion to the

earth's centre, it would indeed be a potent kind of Nothing
that should draw such great things to it ; nor is body acted on

except by body. Therefore let this question concerning solid

and opaque globes, though new and harsh to vulgar opinions, be

admitted ; and let there be joined with it the old though still

unsettled question, which of the stars emit a primitive light, and

from themselves, and which a light derivedfrom the sun? whereof

the one seem to be consubstantial with the sun, the other with

the moon. And in short, all inquiry concerning the different

substance of the stars as compared one with the other, which

appears to be multifarious, some stars looking fiery, others lead-

coloured, others white, others brilliant, others manifestly and

constantly nebulous, I mean to be referred to this seventh ques-

1
Gilbert, Physiol. Nova, i. 21.
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tion. Another question is, are the stars truefires ? a question

however which requires some care to understand it rightly.

For it is one thing to say, that the stars are true fires ; and

another thing to say that the stars (admitting them to be true

fires) exert all the powers and produce the same effects which

common fire does. Nor does this require us to suppose some

notional or imaginary fire, retaining the name of fire without

its properties. For our fire also, if it were placed in the ether

in such a quantity as the stars are, would perform different

operations to those which it does here with us ; seeing things

acquire very different virtues, both from quantity and from

relative position or location. For the greater masses, I mean

connatural bodies which are collected in such quantity as to bear

a due proportion to the sum of the universe, assume cosmical

virtues, which are not to be found in the portions of them. Thus

the ocean, which is the largest collection of waters, ebbs and

flows; whereas pools and lakes do not. In like manner the

whole earth hangs suspended ; a piece of earth falls. And the

relative position of a thing is of great importance in all respects

both in the larger and smaller parts, by reason of the contiguity

and neighbourhood of friendly or unfriendly bodies. But there

must also be a far greater diversity of actions between the fire

of the stars and our own, because it varies not only in quantity

and relative position, but also to some extent in substance. For

the fire of the stars is pure, perfect, and native ; whereas our

fire is degenerate, like Vulcan thrown from heaven and halting

with the fall. For if a man observe it, fire as we have it here

is out of its place, trembling, surrounded by contraries, needy,

depending for sustenance upon fuel, and fugitive. Whereas in

heaven fire exists in its true place, removed from the assault of

any contrary body, constant, sustained by itself and things
like itself, and performing its proper operations freely and

without molestation. And therefore Patricius had no need, in

order to preserve the pyramidal form of flame, as it is found

with us, to fancy that the upper part of a star, which is

turned towards the ether, may be pyramidal, though the lower,

which is visible to us, be globular. For that pyramid of

flame comes by accident, from the air closing in and crush-

ing it ; since the flame, which is fuller in the region of its

aliment, is by the hostility of the air insensibly contracted

and moulded into the form of a pyramid. Hence flame
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is broad at the base and pointed at the apex, smoke on the

other hand is pointed at the bottom and broad at the apex,
and like a pyramid inverted ; because the air receives smoke,
but quenches flame. It is natural therefore that flame should

with us be pyramidal, and in the heaven globular. In like

manner also flame with us is a momentary body, in ether per-
manent and durable. And yet even with us flame might
last and subsist in its own form, if it were not destroyed

by the things about it ; which is most manifest in the larger

flames. For all that part of a flame, which is situated in the

midst and surrounded by flame on all sides, perishes not, but

remains the same in quantity unextinguished and rising rapidly

upwards ; whereas at the sides it is troubled, and it is there that

extinction commences. The manner whereof (I mean the per-

manency of the inner flame in a globular figure, and the va-

nishing and pyramidal form of the outer flame) may be experi-

mentally demonstrated by using flames of two colours. Then

again in point of fierceness there may be a great deal of variation

between the celestial flame and ours. For the celestial flame

unfolds itself freely and calmly, as being at home, whereas our

flame, as being a stranger, is pent in and violent and furious.

All fire likewise when close packed and imprisoned becomes

fiercer. For the rays of celestial flame themselves when they
reach the denser and more obstinate bodies, lay aside their

gentleness, and become more scorching. Aristotle ought not

therefore to have feared the conflagration of Heraclitus for his

world, although he had determined the stars to be real fires.

This question then may be received according to this explana-

tion. Next comes another question; whether the stars are

nourished, and likewise, whether they are increased, diminished,

generated, and extinguished. There was one of the ancients in-

deed who with a plebeian kind of observation thought that the

stars are nourished as fire is, and that they feed on the waters

and ocean and moisture of the earth, and are repaired by va-

pours and exhalations. But this opinion does not seem worthy
to supply matter for a question. For such vapours are both

exhausted long before they reach the heights of the stars, nor

is there enough of them to repair the waters and the earth with

rains and dews, and withal to refresh so many and great celes-

tial globes ; especially as it is evident that the earth and ocean

have continued now for many ages without decrease of mois-
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ture ; whereby it seems that no more is drawn out than comes

back again. Nor again does the principle of aliment apply to the

stars as it does to our fire. For the principle is that wherever

anything perishes and departs there likewise something is re-

placed and assimilated ; which kind of assimilation belongs to the

region of confusions, and comes of being surrounded by contrary

or dissimilar bodies ; whereas in the similar and inner mass of the

stars nothing of the kind happens, no more than in the bowels

of the earth, which themselves also receive no nourishment, but

preserve their substance in its identity, not by assimilation.

With regard however to the outer borders of the sidereal

bodies, the question is rightly asked, whether these remain of one

and the same tenor, or whether theyprey on the surrounding ether,

and likewise infect it? In this sense therefore a question may
be put concerning the aliments of the stars. And to this is

rightly joined a question as to the augmentations and diminu-

tions of stars in their whole ; though the phenomena are very
few which can give occasion to this doubt. For in the first

place there is no example of the thing, nor anything resembling
it among the things found with us, to countenance such a

question ; seeing that our globe of earth and water does not

seem to be liable to any evident or notable augmentation or

diminution on the whole, but to preserve its mass and quantity.

But the stars (it will be said) appear to our eyes sometimes

of a greater, sometimes of a smaller body. True ; but that

greatness and smallness of a star is due either to distance and

vicinity, as in the apogees and perigees of planets, or to the

constitution of the medium. Now that which is caused by
the constitution of the medium is easily distinguished, because

it changes the appearance, not of some one particular star, but

of all alike ;
as we see in winter nights, in hard frost, when the

stars appear increased in magnitude, because vapours both rise

more sparingly and are harder strained, and the whole body of

the air is somewhat condensed, and inclines to the aqueous or

crystalline, which shows forms more large. And if there

chance to be any particular interposition of vapours between

our sight and one particular star, which magnifies its apparent
size (as is frequently and manifestly the case with the sun and

moon, and may happen with the rest), neither can this appear-
ance deceive ; because this change of magnitude does not last,

nor does it follow the star or move with the body of it, but the
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star is soon freed from it and recovers its usual appearance.
Nevertheless although these things be so, yet since both for-

merly in ancient times and likewise in our own age when it

was a great sight and much talked of a great change took

place in the star of Venus both as to magnitude and colour,

and even shape; and since a change which perpetually and

constantly follows one particular star, and is seen to revolve

along with it, must necessarily be set down as being in the star

and not in the medium ; and since through neglect of observa-

tion many things that are conspicuous in the heavens are passed

by and lost to us ; I think that this part of the ninth question
is rightly admitted. The other part of the question is of the

same kind ; whether stars are in long revolutions of ages created

and dissipated ? There is a greater number of phenomena in-

deed to challenge this question than that about their augmenta-
tions and diminutions ; but yet only of one kind. For as to

the old stars, neither have we in all the memory of ages any
record of the first birth of any of them (except the stories

which the Arcadians of old told about the moon), nor is one of

them missing. Of those however which have been regarded as

comets, yet having the form and motion of stars, and being

exactly like new stars, we have witnessed both appearances (of
which we have likewise heard from the ancients) and disappear-
ances ; when they looked to some persons as if consumed, to

some as if taken up (that is, as if having come down to us in

their perigees, they returned again to the higher regions), to

others as if rarefying and dissolving into ether. But all this

question concerning new stars I refer to that place where I

shall speak of comets. There remains another question, namely

concerning the milky way ; is the milky way a collection ofsmall

stars, or a continuous body, and part of the ether, of a middle

nature between the ethereal and the starry 9 For that opinion

concerning exhalations has itself long ago exhaled, not Avithout

censure of the wit of Aristotle, who ventured to invent such a

matter l

, ascribing to a thing so constant and fixed a nature tran-

sitory and variable. And this question moreover, as I put it,

seems on the point of being settled, if we believe the report of

Galileo, who has resolved this confused appearance of light into

stars numbered and placed. For the fact that the milky way

1 Arist, Meteor. L 8.
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does not hide from view those stars which are found within it,

certainly does not settle the question, nor incline the balance

either way. Only perhaps it proves by way of negation that

the milky way is not situated below the starry heaven. For if

it were, and if withal that continuous body of the milky Avay
had any depth, our view would probably be intercepted. But
if be situated at the same altitude as the stars which are seen

through it, why may not stars be scattered in the milky way
itself, as well as in the rest of the ether ? This question there-

fore I admit likewise. And these six questions pertain to the

substance of the heavenly bodies; namely, what is the sub-

stance of the heaven in kind, what that of the interstellar

ether, what that of the milky way, and what that of the stars

themselves, compared either with one another, or with our fire,

or with their own body. As to the number, magnitude, con-

figuration, and distance of the stars, besides the phenomena
themselves and historical questions, of which I shall speak

afterwards, the philosophical problems are mostly simple. With

regard to the number there follows this other question ;
is the

number of the stars that which appears, and which has been

observed and set down by the diligence of Hipparchus, and in-

cluded in his model of the celestial globe ? For not only is that

a poor reason that is given for the countless multitude of hidden

stars not distinctly visible, which is usually seen in clear nights,

especially during the winter ; namely that these appearances
are not smaller stars, but only radiations and flashings and as it

were darts cast from the known stars ; but the census now made

by Galileo of the celestial population contains additional heads,

not only in that cluster denominated the milky way, but

likewise among the very stations and ranks of the planets.

And stars become invisible, either by reason of smallness of

body, or by reason of opacity (for I do not much approve of

the term "
tenuity," seeing that pure flame is a body of extreme

tenuity), or by reason of elongation and distance. As for the

question respecting the increase of the number of the stars by
the generation of new ones, I refer it as before to the place

where I shall speak of comets. Now with regard to the mag-
nitude of the stars, the apparent magnitude belongs to pheno-

mena, but the true magnitude to philosophical inquiry, within

the limits of that twelfth problem; what is the true magnitude of
each star, either measured, or at least compared? for it is easier
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to discover and prove that the globe of the moon is smaller

than the globe of the earth, than that the globe of the moon is

so many miles in circumference. We must therefore find exact

magnitudes, if we can ; and if they cannot be had, we must

make use of comparative. Now true magnitudes are taken and

concluded either by eclipses and shadows ; or by extensions as

well of light as of other virtues which each body shoots out and

diffuses to a greater or less distance in proportion to its magni-
tude ; or lastly by the symmetry of the universe, which by a

kind of necessity governs and defines the portions of connatural

bodies. We are not however to be bound by the statements

of astronomers regarding the true magnitudes of stars ; state-

ments made (though it may seem a matter of great accuracy and

subtlety) loosely and carelessly enough; but we must seek

proofs (if there be any) more trustworthy and genuine. Now
the magnitude and the distance of the stars mutually indicate

each other from optical calculations; which themselves how-

ever require sifting. This question then concerning the true

magnitude of the stars is the twelfth in number. Next
comes another concerning their figure ; whether the stars are

globes ; that is collections of matter in a solid round figure ? To

appearance there seem to be three figures of heavenly bodies ;

globular and beamy like the sun, globular and angular like

the stars (the beams and angles referring only to sight, the

globular form only to substance); globular simply, like the

moon. For there is no star to be seen which is oblong or

triangular or square, or of any other figure. And it seems

natural that the greater masses of things should for their

preservation and more perfect union collect into globes. The
fourteenth question relates to distance; what is the true dis-

tance of any star in the depth of heaven ? For the distances of

the planets both from one another and from the fixed stars,

laterally, or in the superficial compass of the heaven, are governed

by their motions. But as I said before concerning the magni-
tude of the stars, that if an exact and measured magnitude is

not to be had, we must take a comparative magnitude; so I

say with respect to their distances ; namely that if the distance

(say from the earth to Saturn or Jupiter) cannot be exactly

taken, yet let us make it certain that Saturn is higher than

Jupiter. For neither is the interior system of the heaven, I

mean the order of the planets in point of altitude, entirely
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without controversy ; nor were the doctrines now prevalent

believed in former times. And even now the question whether

Mercury or Venus be the higher, is still pending. Now dis-

tances are discovered either from parallaxes, or eclipses, or

calculations of motions, or differences in apparent magnitude.
And other aids are to be provided for the determination of

this, which may be devised by human industry. The thick-

nesses or depths of the spheres also have relation to distances.
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SEEING then that there are such difficulties on all sides, we
must be content if something be asserted that is not harsh.

I will myself therefore construct a Theory of the Universe,

according to the measure of the history as yet known to us ;

keeping my judgment however in all points free, for the time

when history, and by means of history my inductive philosophy,
shall have been further advanced. Wherein I will first pro-

pound some things respecting the matter of the heavenly bodies,

whereby their motion and construction may be better under-

stood ; and then I will bring forward my thoughts and views

concerning the motion itself, which is now the principal ques-
tion. It seems then that nature has in the distribution of matter

separated fine bodies from gross ; and assigned the globe of the

earth to the gross, and the whole space from the surface of the

earth and waters to the very extremities of the heaven, to the

fine or pneumatic, as the two primary classes of things, in pro-

portions not equal indeed, but suitable. And this is the natural

and proper collocation of things, nor is it confounded either by
water hanging in the clouds or wind pent within the earth.

Now this distinction of fine or pneumatic and gross or tangible,

is quite primordial, and the one which is most employed in the

system of the universe. And it is derived from that condition

of things which is of all the simplest, namely the quantity and

paucity of matter in proportion to bulk. The pneumatic bodies

which are found here with us (I speak of such as exist simple

and perfect, not compound and imperfectly mixed), are those

two, Air and Flame. And these are to be regarded as bodies

N N 2
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altogether heterogeneous ;
not as is commonly imagined, that

flame is only air on fire. To these correspond, in the upper

world, the ethereal and the starry nature ; as in the lower,

water and oil ; and lower still, mercury and sulphur ;
and

generally, crude bodies, and fat bodies or in other words, bodies

which abhor and bodies which conceive flame (salts being of a

compound nature, consisting at once of crude and inflammable

parts). Now for these two great families of things, the Airy
and the Flamy ; we have to inquire upon what conditions they
have taken possession of by far the greatest part of the universe,

and what office they have in the system. In the air next the

earth, flame only lives for a moment, and at once perishes.

But when the air begins to be cleared of the exhalations of the

earth and well rarefied, the nature of flame makes divers trials

and experiments to attain consistency therein, and sometimes

acquires a certain duration, not by succession as with us, but

in identity ; as happens for a time in some of the lower comets,

which are of a kind of middle nature between successive and

consistent flame ; it does not however become fixed or constant,

till we come to the body of the Moon. There flame ceases to

be extinguishable, and in some way or other supports itself;

but yet such flame is weak and without vigour, having little

radiation, and being neither vivid in its own nature, nor much
excited by the contrary nature. Neither is it pure and entire,

but spotted and crossed by the substance of ether (such as it

exists there), which mixes with it. Even in the region of

Mercury flame is not very happily placed, seeing that by uniting

together it makes but a little planet ; and that with a great

perturbation, variety, and fluctuation of motions, like ignis

fatuus, labouring and struggling, and not bearing to be separated

from the protection of the sun except for a little distance. When
we come to the region of Venus, the flamy nature begins to

grow stronger and brighter, and to collect itself into a globe of

considerable size ; yet one which itself also waits on the sun

and cannot bear to be far away from him. In the region of

the Sun, flame is as it were on its throne, midway between the

flames of the planets, stronger likewise and more vibrating

than the flames of the fixed stars, by reason of the greater

reaction, and exceeding intensity of union. In the region of

Mars flame appears even robust; acknowledging the vicinity

of the sun by its redness, but now independent, and bearing
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to be separated from the sun by the whole diameter of the

heavens. In the region of Jupiter flame gradually ceasing to

be contentious, seems calmer and whiter, not so much from its

own nature (as the star Venus is, being more fiery), but from

the surrounding nature being less irritated and exasperated ; in

which region it is probable, according to the discovery of

Galileo, that the heaven begins to be set with stars, though
stars invisible from their smallness. But in the region of

Saturn, the flamy nature appears again to grow somewhat

feeble and dull, as being both further removed from the support
of the sun, and exhausted by the proximity of the starry

heaven. Last of all, the flamy and sidereal nature, victorious

over the ethereal, produces the starry heaven, which is com-

pounded of the ethereal and sidereal nature (as the globe of the

earth is compounded of land and water) variously diffused, yet
with the ethereal 'substance so converted, wrought, and assimi-

lated, as to be completely patient and obedient to the sidereal.

Thus we have between the earth and the summits of heaven

three general regions, and as it were three stages, in respect
of the flamy nature ; the region of the extinction of flame, the

region of its union, and the region of its dispersion. Now to

argue of contiguity and continuity in the case of soft bodies and

fluids would be vulgar. But it must be understood, that it is

the way of nature to proceed a certain distance by gradations,

and then suddenly by jumps ; and to alternate this process ;

otherwise there could be no structural fabric, if all changes

proceeded by insensible gradations. For how great a leap it is

(in respect of expansion of matter) from earth and water to air,

even the grossest and most nebulous ! And yet these bodies

so different in nature are in place and surface joined together,

without any medium or interval. Nor is it a less leap (in

respect of substantial nature) from the region of the air to

the region of the moon : an immense leap again from the

heaven of the moon to the starry heaven. Therefore if

continuity and contiguity be understood with reference not

to the manner of connexion, but to the diversity of the bodies

connected, these three regions which I have mentioned may
be regarded as being in their boundaries only contiguous. But

now we must examine clearly and perspicuously what and what

kind of points this theory of mine on the substances of the

system affirms, and what and what kind it denies ; that it may
N N 3
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the more easily be either maintained or overthrown. It denies

the common theory, that flame is air on fire; affirming that

these two bodies, air and flame, are completely heterogeneous,

like water and oil, sulphur and mercury. It denies Gilbert's

doctrine of a collective vacuum beticeen the scattered globes;

affirming that space is filled with either an airy or a flamy
nature. It denies that the moon is either a watery or a dense

or a solid body ; affirming that it is of a flamy nature, though
slow and weak, as being the first rudiment and last sediment

of celestial flame ; flame admitting (as regards density), no less

than air and liquids, of innumerable degrees. It affirms that

flame, in its true place and left to itself, is fixed and con-

stant, no less than air and water ; and that it is not a thing

momentary, and preserved in its mass only by succession

through renovation and aliment, as it is here with us. It affirms

thatflame has a nature apt to unite and gather into globes, like

the nature of earth ; not like that of air and water, which are

collected in the circles and interstices of globes, but never into

entire globes. It affirms that the same flamy nature in its own

place (that is the starry heaven) is scattered about in infinite

clusters, yet in such sort that the dualism of ether and star is

still maintained, and flame does not continue into the perfect

empyrean. It affirms that the stars are real flames, but that

the actions of flame in heavenly bodies are in no way to be

applied to the actions of our flame, most of which operate only

by accident. It affirms that the interstellar ether and the stars

bear to each other the relations of air and flame, but sublimed

and rectified. Regarding the Substance then of the System
of the Universe, such are the thoughts which occur to me.

I must now speak of the Motions of the Heavenly Bodies, with

reference to which I have brought these things forward. It

seems reasonable to suppose that rest is not excluded from

nature, as regards any whole (for I am not now talking of par-

ticles). This (discarding logical and mathematical subtleties)

appears most clearly from the fact, that the speed and velocities

of the celestial motions relax themselves gradually, as if about

to end in something immovable ; and that even the celestial

bodies have a share of rest in respect of the poles ; and that if

immobility be excluded, the system is dissolved and dispersed.

Now if there be any collection and mass of the immovable nature,

we need not look further to show that this mass is the globe of
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the earth. For close and strict compaction of matter induces a

disposition towards motion torpid and averse ; as on the other

hand free explication of it induces a disposition prompt and apt.

Nor was it ill done by Telesius (who revived the philosophy
and discussions of Parmenides in his book on the original source

of cold) to introduce into nature, not indeed coessentiality and

conjugation (which he would have), but yet affinity and con-

spiration ; making heat, light, tenuity, and mobility to be

allied on one part ; cold, darkness, density, and immobility on

the opposite ; and placing the seat of the first set in the heaven, of

the second in the earth. But ifrest and immobility be admitted,

it seems that motion without limit and perfect mobility should

likewise be admitted, especially in opposite natures. Now this

motion is the motion of rotation, such as is generally found in

the celestial bodies. For motion in a circle has no limit, and

seems to proceed from an appetite of the body, which moves

merely for the sake of moving and following itself and seeking
its own embraces, and exciting and enjoying its own nature,

and performing its own operation ; whereas contrariwise mo-

tion in a straight line seems like a journey to an end, as seek-

ing both to reach the limit where it may cease and rest, and

to attain some object and then discontinue its motion. We
must see therefore how this motion of rotation, which is the

true and perennial motion, and commonly considered peculiar to

the heavenly bodies, acquits itself, and by what control it spurs

and bridles itself, and generally how it is affected ; in the

explanation of which things I shall not stand upon that piece of

mathematical elegance, the reduction of motions to perfect

circles, either eccentric or concentric, or that high speech, that

the earth in comparison to heaven is a point and not a quantity,

or many other fictitious inventions of astronomers ; but remit

them to calculations and tables. But first I will make a division

of the motions of the heavenly bodies. Some are cosmical,

others mutual. Those I call cosmical, which celestial bodies

assume by consent, not only of the heavens, but likewise of the

universe; those mutual, in which one celestial body depends
on another. And this is a true and necessary division. The

earth then being stationary (for that I now think the truer

opinion), it is manifest that the heaven revolves in a diurnal

motion, the measure whereof is the space of twenty-four hours

or thereabouts, the direction from east to west, the axis of

N N 4
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revolution certain points (which they call poles) north and

south. For the heavens do not travel on movable poles, nor

are there any other points than those I have mentioned. And
this motion appears to be truly cosmical, and therefore one and

the same ; except in so far as it admits both diminutions and

deviations ; according to which diminutions and deviations this

motion strikes through the whole universe of things movable,

and penetrates from the starry heaven to the bowels and depths
of the earth; not forcing them along with violence or vex-

ation, but by a perpetual consent. And this motion is in the

starry heaven perfect and entire, as well in just measure of

time, as in exact restitution of place. But the lower down we

come, the more imperfect is this motion, in respect of slow-

ness, and in respect likewise of deviation from circular motion.

And first I must speak of the slowness separately. I say then

that the diurnal motion of Saturn is too slow to allow of its

completing the circle or coming back to the same place within

twenty-four hours ; but that the starry heaven moves faster, and

outstrips Saturn each day by a distance which multiplied by
the number of days in thirty years makes up the whole circuit

of the heaven. So also with regard to the other planets, accord-

ing to the diversity of their several periods ; so that the diurnal

motion of the starry heaven (speaking of the period only, with-

out reference to the magnitude of the circle) is about one hour

quicker than the diurnal motion of the moon. For if the moon

completed its course in twenty-four days, it would be quicker by
an hour exactly. Therefore that motion of opposition and re-

sistance from west to east which they talk of, and which is

attributed to the planets as peculiar to them, is not a real motion,

but only in appearance, owing to the starry heaven advancing
faster to the west, and so leaving the planets behind towards

the east. Upon which supposition, it is manifest that the

velocity of this cosmical motion decreases in regular order as it

descends, so that the nearer every planet approaches the earth

the slower it moves ; whereas the received opinion disturbs and

inverts the order; and by attributing a peculiar motion to the

planets falls into the absurdity of supposing that the nearer the

planets approach the earth (which is the seat of immobility) the

quicker they move ; a thing which astronomers idly and un-

successfully endeavour to account for by supposing a remission

of the violence of the primum mobile. And if it seem strjinge
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that in so great a space as lies between the starry heaven and

the moon this motion diminishes so little ; namely less than one

hour, which is a twenty-fourth part of the diurnal motion; it

is to be remembered that the nearer a planet is to the earth

the smaller is the circle of its revolution ; so that if we add the

decrease in the magnitude of the circle to the decrease in the

time of revolution, we shall see that the motion is diminished

very considerably. Thus far I have spoken of velocity sepa-

rately ; as if the planets (placed, for instance, under the equi-

noctial, or any of the parallels) were only outrun by the starry

heaven and by one another, but yet in the same circle. For
this would be simple leaving behind without obliquity of motion.

But it is manifest that the planets not only move with unequal

velocity, but do not return to the same point of the circle,

deflecting to the north and south ; the limits of which deflexion

are the tropics ; and to this deflexion it is that we owe- the

Oblique Circle and the Difference of Polarity ; just as we owe
to the inequality of velocity the motion of Resistance. But
the nature of things does not stand in need of this device, more

than of the other ; seeing that by adopting spiral lines (the sup-

position which comes nearest to the sense and the fact) the thing
is accomplished, and those phenomena are saved. And (which
is the chief point) these spirals are nothing else than defections

from perfect circular motion, whereof the planets are impa-
tient. For in proportion as substances degenerate in purity and

freedom of development, so do their motions degenerate. Now
it happens, that as in point of velocity the higher planets move

faster, and the lower less fast ; so also the higher planets make

spirals more closely coincident and coming nearer to circles, the

lower make spirals more disjoined and further apart. For con-

tinually as they descend they recede more and more both from

that height of velocity and that perfection of circular motion, in

regular order. Yet in this the planets agree (as being bodies

that retain much of a common nature, though otherwise dif-

fering) that they have the same limits of deflexion. For

neither does Saturn come back within the tropics, nor the

moon go forth beyond the tropics (and yet with regard to the

wandering of Venus there are certain traditions and observa-

tions not to be overlooked) ; but all the planets, whether the

higher or lower, as soon as they reach the tropics, turn back and

retrace their course, disliking the smaller spiral in which they
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would have to move if they approached nearer the poles ; and

shrinking from that loss of motion, as from the destruction of

their nature. For however in the starry heaven both the stars

near the poles and the stars about the equinoctial maintain

their ranks and stations, one being kept in order by another,

with a perfect and equable constancy ; yet the planets seem to

be of such a mixed nature as not willingly to endure either a

shorter circle or a larger. These views then concerning the

celestial motions appear to me a little better than the carrying

by force, the repugnance of motions, the different polarity of the

zodiac, the inverted order of velocity, and the like ;
which have

no manner of agreement with the nature of things, however they

keep peace, such as it is, with the calculations. Neither were

the better astronomers blind to these things ; but being intent

on their art, and foolishly attached to perfect circles, and

catching at subtleties, and too servile to philosophy, they
scorned to follow nature. But this imperious disposition of

philosophers towards nature is worse even than the simplicity

and credulity of the vulgar; if a man disdains a plain thing
because it is plain. And yet a vast evil it is and of very wide

extent, that the human wit, not being able to match nature,

must needs put itself above nature. But now we must inquire

whether that single and simple motion, in a circle and spiral,

from east to west, on certain poles south and north, ends and

terminates with the heaven, or extends likewise to things

below. For it will not be open to us to invent here in the

regions next us such things as they suppose in the heavens.

If therefore in these regions also this motion be found, it will

appear that in heaven likewise it is, under the conditions of

a common or cosmical nature, such as we experience it. First

then it is plain that it is not confined within the limits of

heaven. But the demonstrations and evidences on this point

I have fully treated in my "
anticipation" concerning the ebb

and flow of the sea 1

; to which men are therefore referred;

and taking this for settled and concluded, I will proceed to the

other motions of celestial bodies. These I have said are not

cosmical, but mutual, or having relation one to another. There

are four kinds of motions visible in heavenly bodies besides

that which I have called cosmical, which is the diurnal motion

1 Sec p. 449. of this volume.
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by spirals within the tropics. For the stars either rise higher
and again sink lower, so as to be further off and nearer the

earth ; or they turn and wind from side to side of the zodiac,

running out more to the south or more to the north, and

forming what they call dragons ; or they vary in velocity and

likewise in direction of motion (for I put these two together),

proceeding sometimes quicker, sometimes slower, sometimes in

progression, sometimes in regression,sometimes likewise stopping
and remaining stationary ; or they are attached and circum-

scribed at a greater or less distance from the sun. The causes

and natures of these motions I will only give in general and

by heads ; for this the plan of my work here demands. But
to pave and open the way for this, I must say without reserve

what I think with regard to certain philosophical doctrines, as

well as astronomical hypotheses, and likewise with regard to

the observations of astronomers in various ages, upon which

they build their art ; all which appear to me full of error and

confusion. There are some axioms then, or rather opinions,

which being received by philosophers, transferred into as-

tronomy, and unhappily believed, have corrupted the art.

Of these my rejection and judgment will be simple: for I

have no time to spend in confutations. The first is, that all

things above the moon inclusive are incorruptible, and not

subject to new generations or changes of any kind. Of this

I have spoken elsewhere, as being a superstition and a vanity.
But it is the fountain from which springs that vast evil, that

upon every anomaly astronomers frame new and (as they

think) corrected theories, and often apply to things that are

as it were fortuitous causes eternal and invariable. The
second is, that the heaven (as consisting of a fifth essence,

and of no elementary substance) admits not of those turbulent

actions of compression, relaxation, repulsion, submission, and

the like, that seem to be produced by a certain hardness and

softness of bodies, which are regarded as elementary qualities.

But this assertion is an insolent and licentious repudiation of

fact and sense. For wherever a natural body is placed, there

also is resistance, and that in proportion to the body. And
wherever there are natural bodies and local motion, there is

either repulsion, or yielding, or division ; for these things above

mentioned, namely, compression, relaxation, repulsion, yield-

ing, with many others, arc universal passions of matter every-
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where. And yet from this fountain has flowed that multiplica-

tion of circles complicated at pleasure, which they will never-

theless have to be so adapted to each other, and to move

and turn with such smoothness and slipperiness one within the

other, that there is no obstruction at all, no fluctuation ; all

which are plainly fanciful, and trample upon the nature of

things. The third is, that all natural bodies have their

own proper motions ; and if any be found to have more than

one, that all the rest come from elsewhere, and from some

separate moving body. Than which nothing falser can be de-

vised, seeing all bodies by the manifold consent of things are

endued likewise with many motions, some ruling, some obeying,

and some also lying dormant unless exerted ; and proper motions

of things there are none, except exact measures and modes of

common motions. Hence again has come forth a separateprimum
mobile, and heavens above heavens, and a continuous chain

of new structures, to meet the demands of such different mo-

tions. The fourth is, that all celestial motions are performed in

perfect circles; a thing very cumbrous, which has produced
for us those prodigies of eccentrics and epicycles ; whereas if

they had consulted nature, they would have found that while

motion orderly and uniform is in a perfect circle, motion or-

derly but multiform, such as is found in many heavenly bodies,

is in other lines; and deservedly does Gilbert laugh at this,

saying that it is not probable nature would have formed wheels

of one or two miles for instance in circuit, to carry a ball the

size of a palm.
1 For it seems that the body of a planet is no

bigger, as compared with those circles which they invent for it

to move in. The fifth is, that the stars are parts of their own
orb fixed as it were by a nail. But this is very evidently a

conceit of those who deal with mathematics not with nature,

and fixing all their attention on the motion of bodies entirely

forget their substances. For that fixation is a particular affection

of compact and consistent things, which keep firm hold by
reason of the pressure of their parts. But it is quite incon-

ceivable, if it be transferred to soft or liquid bodies. The sixth

is, that a star is the denser part of its own orb ; whereas the

stars are neither parts, nor denser. 2 For they are not homo-

geneous with the air, differing only in degree, but they are

1
Gilbert, Physiol. Kov. ii. 11.

2 Cf. Arist. De Ccelo, ii. 7.
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quite heterogeneous and differ in substance ; which substance

also is in respect of density rarer and more open than the

ethereal. There are likewise many other opinions equally
vain

; but these will suffice for the present business. So much
then for the doctrines of philosophy concerning celestial bodies.

As for the hypotheses of astronomers, it is useless to refute them,

because they are not themselves asserted as true, and they may
be various and contrary one to the other, yet so as equally to

save and adjust the phenomena. Let it then be arranged, if

you will, between philosophy and astronomy, as by a con-

venient and legitimate compact, that astronomy shall prefer
those hypotheses which are most suitable for compendious

calculation, philosophy those which approach nearest the truth

of nature ; and that the hypotheses of astronomy shall not

prejudice the truth of the thing, while the decisions of philo-

sophy shall be such as are explicable on the phenomena of

astronomy. And so much for hypotheses. But with respect
to astronomical observations, which are assiduously accumulated,
and are continually dropping like waters from the heaven, I

would by all means have men beware, lest JEsop's pretty fable

of the fly that sate on the pole of a chariot at the Olympic
races and said " what a dust do I raise," be verified in them.

For so it is that some small observation, and that disturbed

sometimes by the instrument, sometimes by the eye, some-

times by the calculation, and which may be owing to some real

change in the heaven, raises new heavens and new spheres and

circles. Nor do I say this because I would have any relaxation

of industry in observations and history, which I say should be

sharpened and strengthened in all ways, but only that prudence
and a perfect and settled maturity of judgment may be em-

ployed in rejecting or altering hypotheses. Having therefore

now opened the way, I will make a few general observations on

the motions themselves. I have said that there are four kinds of

greater motions in the heavens. Motion in the depth of heaven,

upward or downward ; motion through the latitude of the zodiac,

deviating to south and north; motion in the direction of the

zodiac, quick, slow, progressive, retrograde, and stationary ; and

motion of elongation from the sun. And let no one object that

this second motion of latitude, or the dragons, might have been

referred to that great cosmical motion, being an alternate incli-

nation towards north and south ; inasmuch as these spirals move
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in like manner from tropic to tropic ; only that the cosmical

motion is spiral simply, whereas the other is likewise sinuous

and with much smaller intervals. For this has not escaped me.

But the fact is, that the constant and perpetual motion of the sun

in the ecliptic without latitude and dragons, which sun neverthe-

less has a common motion with the other planets in respect of

spirals between the tropics, forbids me to agree with this

opinion. We must therefore seek other sources both of this

and of the three other motions. Such are the ideas with regard
to the celestial motions which seem to me to have least

inconvenience. Let us see then what they deny and what

they affirm. They deny that the earth revolves. They deny
that there are two motions in the heavenly bodies, one being
from west to east; and affirm a difference in speed, one out-

stripping and leaving the other behind. They deny an oblique

circle with a different position of its poles ; and affirm spirals.

They deny a separate primum mobile, and carriage by force ;

and affirm a cosmical consent as the common bond of the system.

They affirm that the diurnal motion is found not in the heaven

only
!

, but also in the air, water, and even the exterior of the

earth, in respect of its verticity. They affirm that this cosmical

motion of flowing and rolling in fluids, becomes verticity and

direction in solids, until it passes into pure immobility. They

deny that the stars are fixed like knots in a board. They deny
that eccentrics, epicycles, and such structures are real. They
affirm that the magnetic motion, or that which brings bodies

together, is active in the stars, whereby fire evokes and raises fire.

They affirm that in the planetary heavens the bodies of the

planets move and revolve with greater velocity than the rest of

the heaven in which they are situated, which does indeed revolve

but more slowly. They affirm that from this inequality come

the fluctuations, waves, and reciprocations of the planetary

ether, and from them a variety of motions. They affirm a ne-

cessity in the planets of revolving faster and slower, accord-

ing as they are situated high or low in the heaven, and that by
consent of the universe. But at the same time they affirm a

dislike in the planets of preternatural velocity as well of the

greater as of the lesser circle. They affirm a tendency to

1 Motvm diurnum inveniri non in cceJo, sed et in acre, aquis, etlam extimis terra;,

quoad verticitatem. So the sentence stands in the original. But it seems that tantum

or some equivalent word has dropped out. /. S.
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follow the sun, by reason of nccdiness of nature, in the weaker

fires of Venus and Mercury ; the rather, because Galileo has

discovered certain small wandering stars attendant upon Ju-

piter. These then are the things I see, standing as I do on the

threshold of natural history and philosophy ; and it may be that

the deeper any man has gone into natural history the more he

will approve them. Nevertheless I repeat once more that I do

not mean to bind myself to these ; for in them as in other things
I am certain of my way, but not certain of my position. Mean-

while, I have introduced them by way of interlude, lest it be

thought that it is from vacillation of judgment or inability to

affirm that I prefer negative questions. I will preserve there-

fore, even as the heavenly bodies themselves do (since it is of

them I am discoursing), a variable constancy.
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297.

pastor, imago vitae contemplative, i. 465.

Aber-Barry, holes in cliff at, where subterra-

nean winds are heard, v. 161.

juxta Sabrinam, ii. 40.

Abietis lignum minime densum, ii. 248, 249.

Abilities, regulation of learning according to

the, iii. 415.

Abridgements of learning condemned, iv. 494.

Abstracta et concreta, i. 551.

Academise: curriculum studiorum diligenter ob-

servandum, interdum mutandum, i. 490.

odium novitatis injuria scientiae, iii. 597.

Acatalepsia, i. 219
;

iv. 111.

of the Platonists, iv. 69, 75.

Academicorum, iii. 580, 607.

an opinio sincere habita, i. 622.

desperatio ejus, i. 151.

Acceleration, ii. 442448.
of falling bodies, i. 625.

of the clarification of liquors, i. 442 446.

See Clarification.

of putrefaction, ii. 451 453. See Putre-

faction,

of birth, two causes of, ii. 457, 458.

early ripening of the embryo, ii. 457.

weakness .of the mother's body, ib.

child born at seven months more

healthy than at eight, why, ib.

of growth and stature, three causes of,

ii. 458, 459.

plenty of nourishment, ii. 458.

nourishment of an opening nature, ib.

excitement of the natural heat, ib.

of germination. See Germination,

of maturation, ii. 445 450, 550.

VOL. V. O

Accent of sentences, iv. 442, 444.

Accident, the originator of all the noblest dis-

coveries, iv. 171.

Accidents of words, iii. 401.
Accumulation of laws, how to remedy, v. 98

101.

Aceti aspersione turbinem compesci, ii. 50.

Acosta, Ms History of the Indies quoted by
Bacon, ii. 4, 32, 40.

his theory of tides, iii. 45, 46.

his statements as to the winds in the

South Sea, whether correct, v. 152.
on climate of Peru, v. 161.

Acoustics. See Sound.
Acroamatic method of discourse, iv. 450.

Acting, art of, used in education, iii. 4 1 7.

Actio cum contemplatione conjuncta, iii. 462,
463.

theatralis in dicendo, i. 711.
Action and contemplation, conjunction of, i.

294.

Aetium, battle of, v. 86.

Active good, pre-eminence of, iii. 424.
difference between public good and, iii.

425.

life, why to be preferred, iii. 422.
Acus ferreae verticitas, i. 299, 300, 321.

nautica, i. 627; iii. 610612.
Adam, sin of, iv. 320. See Fall of Man.
Adamant does not hinder the power of the

magnet, v. 404.

virtutes magnetis non impedit, ii. 312.

Admiralty Manual ofScientific Inquiry, \. 390.
Admiratio ad prolongationem vitae plurimum

facit, ii. 172.

proles raritatis, i. 285.

Adrian, iii. 304.

Adrianus imperator, f. 472.

Adulatio, antitheta de ea, i. 703.

Advancement of Learning, preface to, i.

415420.



562 INDEX TO THE

Advancement of Learning continued,

date of, i. 415.

original design of, \. 415, 416, 418.

Advancement of fortune, knowledge relating

to, deficient, iii. 455.

the doctrine of, v. 57, 78.

JEgyptii brutorum effigies in templis cur posue-

runt, iii. 608.

.ZEnigmatica dicendi methodus, i. 665.

JEoli regnum, ii. 39.

Aer corpora naturalia multum turbat, i. 350.

exclusio ejus, i. 350 352.

aditus ejus, cur prohibendns, i. 351.

exclusio ambientis ad dinturnitatem

dupliciter innuit, ii. 1 75, 220.

excluditur duobus modis, ii. 175
180.

per clausuram meatuum, ii. 176.

per oppletionem meatuum, ib.

salubritas ejus res occulta, ii. 150, 190.

experimentmn salubritatis, ii. 150.

aequalitas magia quam puritas spec-

tanda, ib.

mutatio ejus in peregrinando bona,
ib.

tanqnam res indigene omnia avide arripit,

ii. 217.

per calorem dilatator simpliciter, ii. 267,
268.

humiditatem terrse deprsedatur et in se

vertit, ii. 281.

rarefactionis quants capax, ii. 283.

experimentum vitrei ovi, ib.

dilatatus figi potest ut se restituere non

laboret, ii. 290.

ipse in aquam in regionibus supernis ver-

titur, ii. 293.

versio aeris in aquam optativa, 55. 04.

spatio notabili contrahi potest, iii. 1 6.

Anaximencs pro principio rerum posuit,
iii. 88, 89.

opera ejus in Universitate rerum, ib.

chaos secundum, iii. 89.

impulsu densatus frigidior, iii. 701.

in sonorum generatione densatus, ib.

in globo plumbeo compressus, iii. 703.

in vasa clausa, ib.

per respirationem receptus, iii. 704. See

Air.

JEsculapius, god of healing, iv. 379, 381.

and Circe, fable of, iii. 371.

JEsop, fable of the Frogs and the Well, iv.

463.

of the Fox and Cat, iv. 47J.
fabula de Vulpe et Fele, i. 687.

JEtas instar ignis lambentis, ii. 304.

de decursu aetatis, historia conscribenda,
i. 408.

JEternitas materiae, iii. 110.

terrae, iii. 749, 750.
ex rationibus motus non probanda, iii. 750.
motus cceli circularis argumentum nullum,

iii. 754.
ethnica jactantia, coelo soli attributa, iii.

756.

scripturis sacris, terras et crelo ex sequo,t'6.

JEther purum et immutabile, iii. 751.

historia ejus, iii. 733.
JEthera sive spatia cceli interstellaria. iii.

739.
an unus perpetuus fluor, iii. 744.

.Ethiopia, ii. 473.

Aetites, or eagle stone, ii. 401.

Affability, Cicero's commendation of, iii. 446.

Affectation, unseemliness of, iii. 446.

antitheses for and against, iv. 486.
Affections controlled by eloquence, iii. 410.

inquiry touching the, iii. 437.

poets and historians, the best doctors of

the, iii. 438.

their relation to reason, iv. 457.
and perturbations of the mind, v. 23.

neglected by Aristotle in his Ethics, ib.

Affectus intuentur praecipue bonum in prae-

sentia, i. 673.

loco morborum animi sunt, i. 735.

Affinitates chymicae, i. 362.

Affinity, chemical, iv. 245.
" Africa semper aliquid monstri parit," why,

ii. 492.

Agaric, a purge, ii. 514, 537, 555.

Age, its course, a history thereof proposed, iv.

268.

old, the retarding of, iv. 368.

by itself is only a stage or measure of

motion, v. 382.

definition of, ib.

effects of, v. 382, 383.

like a lambent fire, v. 399.

differences between age and youth, v. 318
320.

in body, v. 318, 319.

in mind, v. 319, 320.

Agesilaus de Pharnabazo, i. 445.

Agilitas duas paries habet, i. 602.

Agility has two parts, strength and swiftness,
iv. 394.

Agricola, the German Pliny, works of, i. 572.

Agriculturse Historia conscribenda, i. 410.

Agriculture, proposed history of, iv. 270.
treatises on, iv. 296.

Agrippa, Cornelius, trivialis scurra, iii. 536.

Air, whether in its own nature light or heavy,
ii. 238.

transmutation of, into water, ii. 348, 349,
372374.

by cold, ii. 348.

by compression, ib,

by mingling moist vapours with air,

ib.

by receiving air into the small pores
of bodies, ii. 349.

fleece of wool collects moisture, ii.

372, 373.

water condensed and indurated by
buiial, ii. 372.

cloves absorb water, ib.

verjuice absorbed by wool, ii. 373.

theory of condensation of moisture,
ib.

sweating of marble stone, &c., ib.

dew and rain, ii. 374.
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Air, transmutation of, into water continued.

artificial conversion of air into water,
A,

a desideratum, v. 399.

turned into water in the upper re-

gions, v. 388.

condensing of, whether the cause of in-

crease of weight in growing plants,
ii. 350, 351.

in onions, ii. 350.

great sempervive, ii._350, 351.

lilies, ii. 350.

sprouts from stumps of trees, ib.

test by weighing, ib.

commixture of air and flame, and

force resulting, ii. 351, 352.

explosive bodies, ii. 351.

vital spirits of living creatures, ii. 352.

temperature of, cooled by contact with

water, without imbibing moisture,
ii. 627.

on bright nights colder than on

cloudy, ii. 628.

close, warmer than open, ib.

middle region of, cold, iii. 645.

when moved in colder, ii. 649.

in things fibrous is warm, ib.

congealing of, experiment proposed,
ii. 462.

salubrity of, fresh and healthful must be

selected for habitation, ii. 592, 605.

how to test salubrity of, ii. 592, 605.

necessity of having healthful indoors,

ii. 651.

salubrity of, how known, v. 297.

at what hours best taken, ib.

healthy from what quarters, ib.

poisoned by effluvia, ii. 646.

concussion of the, ii. 395, 396.

exclusion of, disturbance in bodies caused

by its operation, iv. 233.

means of exclusion, iv. 234.

advantage of its exclusion, ib.

tends to prolong life, v. 283, 329.

excluded in two ways, v. 284.

1 . by closing the pores.

2. by filling them up.

a needy thing, seizing everything with

avidity, v. 325.

dilation of, dilated simply by heat, v.

361, 362.

licks up the moisture of the earth

and turns it into itself, v. 376.

how far capable of rarefaction, v.

379.

whether when rarified it can be so

fixed, v. 386.

admits of considerable contraction, v.

420.

selected by Anaxiraenesas the one principle
of things, v. 471.

its importance in the universe, ib.

a second chaos, ib. See Aer.

Albedo, forma ejus, i. 270, 566.

Alchemist, rtischargeth his art upon his own
errors, iii. 497.

Alchemists, varieties of, ii. 448, 620.
useful inventions of, iv. 84.

Alchemy, iii. 289, 362.

Alchymia, i. 456.

Alchymistae, utilia multa invenerunt, i. 193.

Alegant, ii. 363.

Alexander the Great, sweetness of his skin, ii.

341.

discovery of his body by Augustus Ca;sar,

ii. 590.

an example of learning and military ex-

cellence, iii. 269, 307.
his education, iii. 308.

his estimation of learning, ib.

his excellent use of metaphor, iii. 310.

his speech concerning Diogenes, iii. 308.

his remarkable sayings, iii. 308, 309,
310.

his reprehension and use of logic, iii.

309.

his mode of warfare, iv. 328.

Alexander Magnus, Aristotelis discipulus, i.

438.

ausus vana contemnere, i. 459.

exemplum arctffi conjunctionis militarise

virtutis et literariae, i. 475, 476, 479.

ab Aristotele educatus, i. 473.
ab eruditis semper comitatus, il.

admira tor Homeri, ib.

apophthegma ejus circa Diogenem, ib.

de mortalitate sua, ib.

de sanguine suo, i. 474.
ad Cassandrum, ib.

ad Callisthenem, ib.

de Antipatro, ib.

de Hephaestione et Cratero, i. 475.
ad Parmenidem, ib.

Alexander Borgia, de expeditione Gallorum

Neapolitana, i. 578.

of the French at Naples, iv. 371.

Aliment, iii. 485.

change of necessary, when the effect has

been weakened by custom, ii. 369.

necessary to the human body, how often,

v. 314.

rapid consumption of, by the living

spirit, ib.

proportion of secretions to, ib.

causes of atrophy, v. 315.

of the stars, v. 540.

Alimentatio per exterius, ii. 222.

historia alimentationis conscribenda, i.

408.

Alimentation by separation, i. 339.

promoted in four ways, iv. 392, 393.

of plants and of animals, difference noted

by Aristotle, v. 226.

the source of repair in living bodies,
v. 220.

nourishments, by what rules to be selected,

v. 241, 242.

orifices of reception, v. 242.

modes of assimilation, ib.

degrees of nourishment, v. 243.

whether it can be taken by other ways
than through the stomach, v. 243, 331.

2
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Alimentation continued.

from without, contributes to longevity,
v. 331. See Nourishment.

Alimentum, ii. 194198.
erga aliraentatiim debet esse naturae infe-

rioris, ii. 130.

non consubstantialis, ii. 131.

at prope accedens ad naturam alimen-

tati, il>.

quibus modis receptum, ib.

quibus modis assimilatum, ii. 132.

gradus nutrimenti pro aetate, ib.

an per clysteria alimentatio, ib.

operatic viscerum super, ii. 186 192.

per partes corporis exteriores, ii. 193,

194.

spiritui vivo necessarian), ii. 203, 206

208.

singulis diebus requiritur, ii. 206.

a spiritu vivo cito absumitur, ib.

excrementis majus, ii. 207.

causa atrophiae quid, ib.

Alkermes medicina, i. 595.

medicine invented by Afesne, i. 596.

Allegorical sense of Scripture often preferable

to the literal, iii. 487.

Allies, wars should be promptly undertaken

for, v. 85.

Allnight, ii. 465.

Alloys of the precious metals, ii. 599.

Alpetragius, his Theorica Pktnetarum, iii.

721.

Alphabet of the universe, i. 39.

of nature, iii. 243 ; v. 133, 208211.
rule and construction of it, 210, 211.

of abstract natures, v. 1 35.

of cypher proposed, iv. 445, 446.

See Abecedarian!.

Altar on which water always extinguished
the sacrifice, v. 362.

Altare quo igne accenso statim aqua descende-

bat, ii. 267.

al> Herone descriptum, iii. 71 1.

Alterations of matter, ii. 613, 614.

"alteratio major" what, 614.

Altitude ventorum, ii. 51.

Amber furthers venereous appetite, ii. 650.

an opiate producing longevity, v. 272.
flies preserved in, how, v. 320.

Ambergrise, medicinal use of, v. 264.

Ambiguity of speech, caution against, iii.

394.

Ambition, three grades of, iv. 114.

the restlessness of, v. 13.

Ambitionis tria genera, i. 222 ; iii. 611.
Ambra Grisia medicina, ii. 156.

America, cause of the backwardness of their

civilisation, iii. 143.

Amicitia, antitheta de, 5. 703.

qualis comparanda, i. 776.
Amomum. ii. 650.

Amor, antitheta de eo, i. 702.
ex genere gaudii est, ii. 172.

Amortised, iii. 502.

Ampere, On tlte Philosophy of Science, i. 663.

Amplification, the art of, iv. 470.

Anabaptistarum haeresis, i. 197.

Anabaptists, heresy of, iii. 422
; v. 9.

Anagogical expositions of Scripture, iii. 485.

Anagrams, in which Discoveries were concealed

in the Middle Ages, i. 86.

Analogies, not differences, the object of re-

search, iv. 166.

Analytica, i. 641.

Analytics, iii. 393
; iv. 429.

Anatomia, a medicis nimis neglecta, i. 592,
593.

brutorum vivorum permissa. 594.

corporum organicorum, i. 233.

Anatomy, invention of preparations in, i. 594.

of organic bodies, iv. 124, 385, 386.

simple, well treated of
; comparative

wanting, iv. 385.

interior parts of men differ from one
another as much as their exterior, ib.

of the living subject, how far justifiable,
iv. 386.

reproved by Celsus, iii. 374.

deficiency in, iii. 374.

comparative, ib.

Anaxarchi patientia, i. 581.

Anaxarchus bit out his tongue under torture,
iv. 374.

Anaximenes ae'ra principium rerum posuit,
iii. 88.

quamobrem, iii. 88, 89.

selected air as the one principle of things,
v. 470.

his reasons, ib.

Anchoretae longaevi, ii. 176.

Anchorites, longevity of, v. 283.
Ancient history, deficiencies in, iii. 335.

Ancients, their use of parables, aphorisms, and

fables, iii. 453.

Angeli et spiritus, natura eorum, i. 544
547.

ordines angelorum, i. 464.

Angels, hierarchy and nature of, i. 464, 546 ;

iii. 296 ; iv. 342.

regarded by the Schoolmen as forms not

immersed in matter, iii. 85.

adoration of, forbidden, iii. 350.

inquiry into their nature not interdicted,
iii. 350.

cause of their fall, v. 29.

Anger of princes, how to avoid, v. 46.

Anglia in bello semper Gallise superior, quare,
i. 796.

Anhelitns hominum magis fcetet flante austro,

ii. 36.

Anima humana, ejus duae sunt partes, i. 604.

1. rationalis, qiue divina, a spiraculo

Dei, ib.

2. irrationalis, quae commnnis cum brutis,

facta per verbum "
producat

" e

matricibus elementorum, sensibilis,

sive producta, i. 604 607.

cujus doctrinae duae partes :

a. De motu voluntario, i. 609,
610.

b. De sensu et sensibili ; cujua

desiderata, i. 610 613.



PHILOSOPHICAL WORKS. 565

Aniina humana continued.

De differentia perceptionis et

sensus, i. 610.

De forma lucis, i. 612.

de facultatibus animae, appendices duse,

i. 607.

1. De divinatione natural!, quse, ib.

aut artificialis ;
vel ex causis, vel

experiments, ib.

aut natnralis ; vel nativa, vel per

influxum, i. 607, 608.

2. De fascinatione, i. 608, 609.

doctrina circa usum et objecta facultatum

duas habet partes, i. 614.

1. Logica, i. 614 646. See Logica.
2. Ethica, i. 713 743. See Ethica.

cultura animi, i. 731 742.

bonum animi cum bono corporis compara-
tum, i. 743, 744.

rationalis in nomine, nee ex traduce est,

nee reparatur, nee interit, ii. 206.

animam esse harmoniam, i. 461.

Animalia et plantas, discrimen inter, quoad
renovationem ab Aristotele notatum, ii.

114.

longinquitas vita; eorum, ii. 121 130.

ex putrefactione, i. 316.

Animals, their shape attributed to the folds of

the womb, ii. 242 ; i. 358.

Animus humanus instar speculi totius mundi

capax, i. 434.

Annals, iv. 309.

Annihilatio, omnipotentia? praerogativa, ii.

243.

Annihilation belongs to Omnipotence, ii.

339.

impossibility of, ii. 383, 384.
in nature is none, v. 320.
the work of Omnipotence, v. 427.
how to be effected, ib.

Annotations of approved authors required, iv.

494.

Ants, grains ofcorn carried by them, are in

fact the nymp/ue, i. 619.

very hurtful to the garden, v. 57.

Antarctic hemisphere, v. 536.

Antarcticum hemisphaerium, iii. 760.
Ant-hill of Arts, iv. 438.

Anthropomorphia, i. 644.

Anthropomorphites, heresy of, iii. 241, 396
;

iv. 432.

Anthropophagi, ii. 131.

Anti-Christ, Aristotle likened to, iv. 345.

Antichrist! signum, suo nomine venire, i.

549.

Antichristus, Aristoteles, iii. 567.

Anticipatio mentis, i. 154.

naturae, i. 161.

Anticipation, a swimming, iti. 239.
the weakness of, ib.

of the mind, iv. 42.

of time, a miracle, v. 491.

anticipations, rejection of, iii. 244 246.
all are deflexions by accident, iii. 251.
of nature, iv. 51, 52.

Antinomies in Athenian law, v. 99.

Antiochia, wholesome air of, why, ii. 651.

Antipatrum, dictum Alexandri circa, i. 474.

Antiperistasis, doctrine of, i. 542.

contraction of bodies by, v. 392, 393.

contractiones corporum per, ii. 297,
298.

Antiquitas et novitas temporis filiae, i. 458.

immodicura ejus studium, ib.

sseculi, juventus mundi, ib.

mundi ipsius senium, iii. 613.

instar famae, caput inter nubila condit, iii.

574.

Antiquities, or remnants of histories, iv.

303.

Antiquity, like Fame, muffles her head and

tells tales, iii. 225.

ignorance prevalent in early ages, ib.

too much importance attached to, iii.

290.

what reverence due to, iii. 291.

the present time the true antiquity of the

world, iv. 82.

Antithetorum exempla, i. 689 706 ;
iii. 413.

Antoninus, i. 472.

Antoninus Fius, iii. 305.

a splitter of cummin, iv. 453.

Antrum Epimenidis, ii. 176.

vita in antris longaeva, ib.

Ape, his heart a charm for audacity, ii. 665.

Aperients, iii. 831, 832. See Bracelets.

Apertura aquae, olei, et aliorum liquorum, ii.

268, 269.

Aphorisms, knowledge anciently delivered in,

why, iii. 498.

excellence of, iii. 405.

of Solomon, examples of, iii. 448 452
;

v. 3656.
valuable observations expressed by the

ancients in, iii. 453.

well used by ancient discoverers, iv. 85.

on the composition of the Primary His-

tory, iv. 253 263.

delivery of knowledge in, iv. 450.

Aphorismi, i. 665, 666.

Apud antiques, i. 194.

laudati, iii. 593, 594.

de conficienda Historia Prima, i. 395
403.

scientia quamdiu aphorismis comprehensa
crescere potest, i. 460.

de justitia universal!, i. 803 827.

Apis ratio, media via philosophandi, iii. 583,
616.

Apogaeum et Perigaeum planetarum, iii. 742,

747, 764. See Planets.

Apollo, god of healing, iv. 379.

Apollonius of Tyana, said that the tides were
caused by the respiration of the spiritus

mundi, ii. 640; v. 406.
his grandfather, error respecting his age,

ii. 96.

doctrina ejus, fluxum et refluxum marls
esse respirationes terras, iii. 50.

Apoplexy, Frascatorius's remedy for, ii.

268 ; v. 362.

Apostoli, cur indocti, i. 468.

003
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Apophthegms, iii. 342 ; iv. 314.

of Caesar, iii. 311, 342; iv. 314.

Apotheosis, the highest human honour, iii. 301.

of 0%, v. 523.

of inventors of new arts, iii. 223.

inventorum novarum artium, L 470; iii.

518, 611.

Appeals at law, not to be made too easy, v.

109.

Appendices to history : speeches, letters, and

apophthegms, 313, 314.

Appendices historic : orationes, epistohe,

apophthegmata, 516, 517.

Appetite, the nature of, ii. 609.

why certain tastes stimulate, ib.

of continuation in liquids, ii. 346, 347.

bubbles, tb.

motus plagae of Democritus, ii. 346.

appetites and motions of matter, iv. 356,
357.

"
Appetitus caninus," a disease, ii. 609.

Aqua, condensatio aquae an possibile, i. 352.

in globo plumbeo, ii. 299.

rarefactionis quants capax, ii. 284.

experimentum follium, ib.

experimentum de expansione vaporis aqua?,
iii. 705707.

conglaciatio aquae, ii. 284.

facies aquae perturbata inaequalis, iii. 700.

compressa, 701.

cum cinere commista, 704.

calore lacessita, iii. 705.

Aquae insaxantes, ii. 295, 304.

metallicae, ib.

Aqua-fortis, solutiones metallorum in, ii. 278
280.

solvent of metals, v. 372 375.

Aquinas, Si. Thomas quoted, i. 455 ; iii 530.

on the souls of animals, i. 604.

Arabes scientias non auxerunt, L 186.

medici, iii. 531.

Arabians, little value of their science, i. 77.

Aranese rationalibus similes, iii. 583, 616.

Araneus "
tanquam ex se ftngit," metaphor

farrowedfrom Erasmus, i. 453.

Arbelae pugna, i. 794.
Arbor monarchiae, i. 796.

in Canariis aquam praebens, i. 356.

continue stillans aquam, ii. 296.
aatates arborum, ii. 1 12 114.

magnitude corporis in arboribus cum
diuturnitate vitae nonnihil habet

commune, ii. 114.

glandifera' et nuciferae fructiferis et

bacciferis plerumque vivaciores,
ib.

Archery, when the butt is set up men need
not rove, but except the white is placed
men cannot level, iii. 235.

Archias, his power of extemporizing, iv. 374.

magister Ciceronis ex tempore versus

fecit, i. 581.

Archimedes, his tvpnKa, i. 631 ; ii. 250 ; iv.

420
; v. 346.

writings of, not known to Bacon, i. 572.

story of Hiero's crown, ii. 230.

Archimedes continued,

method of calculating specific gravities, ii.

230.

Architect of fortune, v. 58.

Architecture, proposed history of, iv. 270.

Architecture, historia conscribenda, i. 410.

Arefactio, quid, ii. 213.

Arefaction, how produced, v. 321.

Argentum vivum colligit aurum, i. 337, 626,
627.

mortificatio ejns, i. 338.

an in argentum transmutabile, ii. 251.

quomodo mortificatur, ii. 28G.

historia ejus conscribenda, i. 40G. See

Quicksilver.

Argument, invention of, iii. 384, 389. See

Logic.

Ariosto, quoted by Bacon, i. 510.

his fiction of Lethe, iv. 307.

Aristippus ad pedes Dionysii se demittens,
i. 449.

answer of, when reproved for servility, iii.

281.

Aristotle, effect of Bacon's attacks on, i. 65.

doctrineoftJte Immortality oftheSoulj. 484.

classification of causes, i. 550.

his
"
Problems," Bacon indebted to, ii. 4.

always unjustly treated by Bacon, ii. 234
237.

doctrine of specific grarities, ii. 235.
on density and rarity, ii. 236, 237.

recommends to forbear wine in consump-
tions, ii. 362.

on prolongation of life, iii. 391.

his reason why plants attain greater age
than animals, ii. 363.

doctrine concerning motion, iii. 21.

tJieory ofprojectiles, iii. 29.

of tides, iii. 43.

condemned by Ramus, iii. 203 205.

contempt for early ages, iii. 225, 352
;

iv.

344.

his philosophy degenerated in his fol-

lowers, iii. 226.

on the convertibility of the axioms of

sciences, iii. 236.
his wisdom and integrity, iii. 288.

his error in intermingling philosophy and

logic, iii. 293, 358.

incorporated by the Schoolmen into the

Christian religion, iii. 499.

came with a professed contradiction to all

the world, iii. 502.

corrupted natural philosophy by his logic,

iv. 64.

his philosophy wrongly said to nave

superseded all others, iv. 76.

value of the general assent given to his

philosophy, ib.

likened to Antichrist, iv. 345.

blamed for introducing final causes into

physical science, iv. 364.

omits to consider the structure of the body
when in motion, iv. 376.

on the office of the imagination, iv. 405.

doctrine of motion, iv. 428.
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Aristotle continued.
on rhetoric, 457.
collection of the colours of apparent good

and evil, iv. 458.

youth happy only by hope, v. 5.

wrong in exalting the contemplative above
the active life, v. 8.

on the nature of virtue, v. 19.

sketches of character in the rhetoric, v. 22.
has never treated in his ethics of the

affections and perturbations of the

mind, v. 23.

on custom and habit, v. 24.
on the study of moral philosophy by the

young, iii. 446
; v. 26.

on superhuman virtue, v. 28.

his fantastic heaven composed of a fifth

essence, v. 525.
his astronomic theories, iii. 718, 719.

theory of comets, v. 528.
on the star in Canicula, v. 529.
on heat in the celestial bodies, v. 532.
notes the distinction between plants and

animals as regards alimentation, v. 226.
his assertions generally are without proofs,

v. 421.

felt insecure of his kingdom till he had
slain his brother philosophers, iv. 358

;

v. 465.

made over thoughts to words, v. 467.
attributed generation and corruption to

the oblique course of the sun, v. 483.

remark on Empedocles, v. 489.

philosophiam naturalem dialectics corrupit,
i. 173, 174.

philosophos antiques utrum supersedit,
L 185.

dictator scholasticornm, i. 453 ; iii. 530.
dictatoria ejus potestas damnum scientiis

intulit, i. 457.
naturam pro Deo substituit, i. 570, 571.
mechanicam tractavit, i. 572.
de physiognomia, i. 583.

Alexandri paedagogus, i. 438, 473, 476.

historia animalium ejus laudata,i. 456,498.
doctrina ejus a discipulis corrupta, i. 457,

458.

logicam philosophia immiscuit, i. 461.

dictum ejus de natura in minimis cer-

nenda, i. 499.

in politicis recte orditur a familia, i. 541.

nova artium vocabula usurpavit, i. 548.

problematum exemplum nobile praebet, i.

562.

intolerantia ejus, i. 563.

dictum ejus, infantes primo quasdam
appellare matres, post propriam matrem

discernere, ib.

physicam et mathematicam generare me-

chanicam, i. 576.

de sophistis sui temporis, i. 634.

de motu corporum, i. 641.

de elenchis sophismatum praeclare, i. 642.

quales demonstrationes ad quales materias

applicandse, i. 646.

de rhetorica, i. 671, 673, 674, 735737.
o o

Aristotle continued,

de culture animi, i. 731, 737.

juvenes non esse idoneos moralis philoso-

phies auditores, i. 739.

an Deus virtutem habet, i. 741.

pronuntiata ejus ratione inexplicata fere

nituntur, iii. 17.

cogitationes verbis adjudicavit, iii. 86.

non male, corruptionem et generationem
rerum obliquae viae solis attribuit, iii.

102.

de doctrina Empedoclis, iii. 108.

pessimus sophista, iii. 529.

de cometis, i. 291 ; iii. 752.

ccelum ejus phantasticum, iii. 749.
de calore ccelestium, iii. 757.
inductiones ejus nullius pretii, iii. 582.

exempla postquam decretum adducta, ib.

auctor philosophise nil generantis, iii. 577.
de quatuor elementis, iii. 578, C04.

dictaturam ejus negandam, iii. 568.

cum Democrito comparatus, iii. 570.
fratres in philosophia trucidavit, iii. 83,

565, 602.
an vir magnus, iii. 566, 567.

Arithmetic, a branch of mathematics, iv. 370.

Arithmeticae defectus, i. 577.
Anna capessendi praetextus, i. 800.

armorum studium, imperil amplificutio, i.

799.

Arms, the profession of, impaired by the seden-

tary arts, v. 84.

should be the principal honour of a

nation, ib.

Army, a standing, v. 86.

Arnoldus de Villa Nova, iii. 532.
Ars imperii, sive doctrina de republica admi-

nistranda, i. 792828.
nihil aliud quam natura, iii. 730.
artes emollire animos, i. 437.

cur a Virgilio divisse in politicas et

literarias, i. 437, 442.

imperium semper secutae, i. 442.
historia artium, 5. 397 399.

triplex, i. 398.

maximi usus, cur, ib.

historic naturalis species, iii. 730.

vexationes artis tanquara vincula Protei,
i. 399.

quaedam artes praeferendae, cur, ib.

quomodo inventae, i. 617 619.

mechanics sedentariae alienigenis com-

mittendae, i, 799.

Art, its vexations are as the bonds of Proteus,
iv. 256.

which arts to be preferred for experi-

ments, Hj.

its relation to nature, v. 506, 507.

Arts, inventors of new arts deified, iii. 223.

voluptuary, deficiency of laws to repress,
iii. 378.

flourish at the decline of states, iv.

395.

intellectual, four in numb'er, iii. 383.

liberal when they most flourish, iii. 378 ;

iv. 395.
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Arts continued.

mechanical, why perfected by time, iii.

226, 290 ; iv. 296, 298.

have their origin in nature or chance,
iv. 408413.

history of, ib.

military, when they most flourish, iii. 378;
iv. 395. See Military Arts.

of custody, iii. 397.

of judgment, iii. 384, 392.

jocular, iv. 395.

history of, iv. 253.

a species of natural history, v. 508.

divided into three parts, iv. 257.

ntility of it, ib.

invention of, the work of logic, iv. 407.

this part of knowledge shown to be

deficient, iv. 408413.
sedentary injure the warlike disposition of

a people, v. 84.

in old times left to slaves, ib.

now should be left to strangers, ib.

and methods, error of prematurely reduc-

ing knowledge into, iii. 292.

Arthur, King, Csesar truly did greater deeds

than, iii. 234 ; iv. 367.

Articulation of sounds, ii. 411 413.

Articuli inquisitionis de gravi et levi, i. 636
639.

natura examinanda super articulos, i.

403.
Artefius with two lives, v. 266.

qui senescens spiritum adolescentis in se

transtulit, ii. 158.

Artificial springs, experiment touching the

making of, ii. 347.

Asbestos, or Salamander's wool, ii. 591.

Aschamus, i. 451.

Ashes, whether a vessel filled with, will re-

ceive the like quantity of water that it

would have done if empty, ii. 354.

Asinius Pollio, error respecting his age, ii. 96.

Asp, painless death by, ii. 539.

Aspirates abound in languages derived from
the Goths, iv. 443.

Asseclse venti, ii. 20, 3033.
Assent, caution on giving or withholding,

iv. 68.

Assimilandi desiderium in omnibus corporibus,
i. 340.

Assimilatio optime fit cessante motu locali,

ii. 221.
dilatationes corporum per assimilationem,

ii. 281, 282.

contractio corporum per, ii. 2.98, 299.

Assimilation of bodies distinguished from

transmutation, ii. 614.

desire of, in all bodies, iv. 224.

dilatations of bodies by, v. 276 278.
best performed at rest, v. 331.

of food, nature of the act of, v. 304, 305.

contraction of bodies by, v. 393.

Astrologia, i. 456.

multa superstitione referta, i. 554.

physica sana et recipienda, demptis super-

Btitionibus, i. 554 560.

Astrologia continued.

praedictiones possunt fieri de certis rebus,
i. 558.

electiones non prorsus rejiciendae, ib.

hand inscite distinguit dispositiones homi-
num secundum planetas, i. 733.

Astrology, how far useful to science, iii. 289,
362 ; iv. 350353.

divisions of men's natures by, iii. 435.

without foundation, iv. 347, 349.

a part of physic, iv. 349.

predictions and elections, iv. 353 355.

astrological insanity, iv. 355.

four ways by which the science may be

approached, iv. 355.

men's dispositions, whether decided by
the predominant planets, v. 21.

Astra, solida aut flammea, iii. 739, 743. Vide

Stellar

Astringents classified according to their pro-

perties, iii. 830, 831.
Astronomia qua? physica est desideranda, i.

552, 553.

pars magna ejus absurda, i. 552.

philosophiam corrupit, iii. 748.

historia ejus conscribenda, i. 405.

Astronomical instruments, improvements in,
v. 512, 513.

Astronomical observations, v. 556.

Astronomy, attempts to construct an orthodox

system of, i. 345.

mode of investigation proposed by Bacon,
i. 553.

date of Galileo''s discoveries, iii. 716.

hypollxses to explain the motions of tJte

planets, iii, 716718.
of Ptolemy, iii. 717.

of Tycfio Brake, ib.

of Heraclitus, ib.

Bacon's view of, iii. 716 726.

history of, proposed, iv. 265.

is weak and unsound, iv. 347.

compared to the stuffed ox of Prome-

theus, iv. 348.

exploded opinions, ib.

ranked among the mathematical arts,

iv. 349.

province of, v. 524.

Atalanta and the golden ball,i. 180, 213 ; iii.

222, 247, 498 ; iv. 71. 105.

Atheism, learned times have inclined to, iii.

264, 267.

Atheismus, an scientia inclinat mentem ad

eum, i. 436.

Atheist, miracles never wrought to convert,

why, iv. 341.

Athletic, or art of activity, iii. 370, 378 j iv.

394, 395.

divided into agility and endurance, iv. 394.

proposed history of, iv. 270.

Athletica, i. 602, 603.

historia ejus conscribenda, i. 410.

Athos Mount,
summit ever free from winds, ii. 4; v. 172.

Atlantic Ocean, tides of, v. 452, 453.

Atlantis the Great, its destruction, iii. 140. 141.
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Atlantis insula, iii. 574, 605.

Atlas, the fable of, iv. 429.

interpreted by Aristotle, i. 640.
Atomi vel semina, i. 234.

doctrina Democriti de atomis, iii. 15.

atomus duobus sensibus accipitur, ib.

1. pro corporuni sectionis portions

minima, ib.

coiniuimitio materiae existit longe
ea quae sub adspectuui cudit

subtilior, iii. 15, 16.

2. pro corpore quod vacuo caret, ib.

doctrina Heronis de vacuo, iii. 16.

aequalitas et iuaequalitas atomorum, iii.

1719.
doctrina Pythagorse, iii. 18.

doctrina Democriti, iii. 15 18.

duplex est opinio de atomis atque
adeo esse potest, iii. 18.

atomi Democriti nullius rei similes

quae sub sensum cadere possit, iii.

82.

objectio ad doctrinam Democriti de

transmutatione compositorum, ib.

utilitas inquisitionis de prima conditione

seminum, ib.

de separatione et alteratione materiae, Hi.

necessitas conceptionis atomorum, iii. 111.

Atomic Theory of Bacon, i. 46.

of Democritus, v. 419, 422, 464, 514, 515.

origin of the doctrine, iv. 320.

based on false assumptions, iv. 126
Bacon had a deep insiyJit into, iii. 70.

censures Democritus, ib.

Boscowich on tlie, ib.

Leibnitz, his monadism, iii. 71.

word atom taken in two senses, ib.

1. as the smallest portion of the di-

vision of bodies, ib.

a comminution of matter exists

far beyond what is visible, v.

419, 420.

2. as a body without vacuity, v. 420.

Hero's doctrine of a vacuum, ib.

equality and inequality of, v. 422, 423.

opinion of Pythagoras, v. 422.

opinion of Democritus, ib.

these the only two possible opinions,
ib.

objection to Democritus' theory of trans-

mutations of bodies, ib.

inquiry concerning the first condition of

atoms the most useful of all, why, v.

423.

concerning separation and alteration, ib.

Ecphantus"
1

doctrine concerning atoms, iii.

18.

unlike anything that can fall under the

senses, v. 464.

their qualities and motions also unlike,

being the beginnings of the combina-

tions, which alone are visible to us, ib.

necessity of the idea, v. 492. See Matter.

Atticus, his advice to Cicero, iii. 446.

Attraction by similitude of substance, ii. 564
565.

of the earth, v. 537.

of bodies, experimental observations touch-

ing, iii. 824, 826.

Atriola mortis tres, ii. 203 207.

spiritus vivus tribus indiget, ii. 203.

motu commodo, ii. 203, 204.

refrigerio temperate, ii. 204 206.

alimento idoneo, ii. 206, 207.

Atrophiae causa, quid, ii. 207.

Atrophy in old age, cause of, v. 315.

Audacia, antitheta de, i. 701.
Auditiones admirandas Aristotelis, i. 456.
Auditus et sonorum historia conscribenda, i.

408.

historia soni et auditus, iii. 657, 680.

Augustinus Donius de anima humana, i. 606;
iv. 398.

Augustus Caesar. See Caesar.

Auriculum Judsei, genus fungi, ii. 262.
Aurora borealis, sign of heat, iii. 649.

Auri-fabrilis historia conscribenda, i. 409.

Aurum, auri uncia pro mensura ponderum
habita, ii. 246.

quibus in locis repertum, ii. 2, 49.

transmutatio ejus pro suspecta habenda. ii.

250.

auri cubus in ponderando corpora diversa,
iii. 692.

aurum medicinale, tres ejus formas, ii.

155.

potabile, ii. 187.

Auster tamquam ab imo spirat, ii. 28.

assecla mundi, ii. 30.

qualitates ei peculiares, ii. 33 36.

Authority of two kinds, ii. 656.

Authorities, not adduced by Bacon, why, iv.

108.

Authors in sciences, credit due to, iii. 239.

Autobiography of Bacon, iii. 508.

Averroes, his doctrine of the extension of mat-

ter, ii. 236.

his contempt of Ptolemy's system, iii. 718.

Aves, plures ex avibus quam ex quadrupedibus

longaevae, cur, ii. 128.

duratio vitae, ii. 124 127.

volatio avium, iii. 699, 700.

Avicenna ascribed to all matter a form of cor-

poreity, ii. 236.

Axioma est veritatis portio solida, iii. 554.

axiomatum scala, ii. 555.

axiomata adhuc infirma, i. 159.

primae philosophiae, i. 541 543.

duo genera axiomatum de trausfbrmatione

corporum, i. 230 235.

Axioms, a reflection of Aristotle's categories, i.

48.

Aristotle's two rules of, iii. 236, 239.

at present unsound, iv. 49, 50.

for transformation of bodies of two kinds,
iv. 122126.
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B,

Bacchus, fable of, explained, iv. 332335.
fabula Bacchi interpretata, i. 535 538.

Bacon, Francis, editions of his u-orks, i. iii. iv.

arrangement of his writings, i. iv. v. viii.

xi. xii.

division of editorship, i (
vi. viii.

his biography to be written, i. ix.

Dr. Raw-ley's Memoir, \, ix. x.

his choice of t/ie Latin tongue, \, xi.

teat of this edition, i. xiii.

translations of his Latin works, i. xiv.

portraits of, i. xv. xxi.

Dr. Rawley's biography of, i. 3 18.

date ofpublication, i. 3.

his parentage, ib.

youth, i. 3, 4.

residence in France, i. 4.

legal studies, i. 5, 6.

connection with Essex, i. 6.

favour of Queen Elizabeth, i. 6, 7.

under King James, i. 7.

offices held by, i. 7, 8.

marriage, i. 8.

disgrace and condemnation, i. 8, 9.

order of his works, i. 9, 10.

elocution, L 11.

habits of study, i. 12.

meals, ib.

conversation, ib.

manners, i. 13.

religion, i. 14.

free from malice, ib.

reputation, i. 15, 16.

diet, i. 1 6.

nativity, i. 1 7.

death, i. 17, 18.

epitaph, 5. 18.

his method, i. 21 61.

our knowledge of it incomplete, i. 21.

essentially inductive, i. 22.

his induction Jtow differing from ordinary
induction, i. 22, 23.

his loss ofconfidence in his own method

of induction, i. 83.

its characteristics, i. 23, 84.

1. certainty of result.

2. truth made attainable by all

men,

whether entirely novel, i. 24, 25.

his idea of science, i. 25 35.

doctrine offorms, i. 2833, 39, 4143.
tables of appearance, i. 33, 34.

method of exclusion, i. 34 37.

realism, i. 38, 39.

impracticability of his method, i. 38.

consequent modifications of, i. 39 41.

essential character of his philosophy, the

analysis of the concrete into the abstract,
i. 41.

its distinctive character, i. 270 284.

prerogative instances, i. 43 45.

his atomic theory, i. 45, 46.

Bacon, Francis continued.

a mechanical physiologist, i. 46.

his summary philosophy, i. 46 49.

doctrine of the soul, i. 49 53.

of nature and life, i. 53 56.

offinal causes, i. 56, 57.

fundamental ideas of his system, i. 57 64.

why called a utilitarian, i. 58.

religious earnestness of his writings, i. 64.

effect of his attacks on Aristotle, i. 65.

his oivn account of the plan of life lie laid

down for himself, iii. 507 510.

constant through life to his great design,
iii. 508.

cause of some of his faults, iii. 509.

amount Of his mathematical knowledge, ib.

cause of his personal want of success in.

practical science, iii. 509, 514.

his oim estimate of himself, iii. 510.

his want of the faculty of distinguishing

differences, ib.

previous and contemporary discoveries of
which he appears ignorant, iii. 51 1, 512.

his u-ant of appreciation of Aristotle, iii.

515.

his leant of authority as a lawyer, ib.

a* a political economist, ib.

isolation from philosophical contempora-

ries, ib.

doctrine of idols, iii. 66.

rejection of the syllogism, ib.

character of his age, i. 67.

his expectations not fulfilled, i. 84.

whether he had a desire to keep his system
a secret, i. 107113.

no utilitarian, i. 222.

whether the first to rebel against the au-

thority of Aristotle, i. 372.

opinion of Sir John fferschel, i. 373.
not the introducer of inductive reasoning,

i. 372.

his relation to Galileo, i. 373, 376.
his relation to the contemporaneous school of

inductive philosophy, i. 377.

nature of his intellect, i. 387.
his impeachment, i. 419.

acquaintance with French authors, i. 449.

defects of his method of calculating specific

gravities, ii. 233, 234.

always unjust to Aristotle, ii. 234, 237.
his will, iii. 3.

his theory of tides, iii. 42. 45, 46.

his handwriting, iii. 208, 209.

cJianges in it, iii. 209.

censure of, by Coleridge, iii. 516.

interest in Gilbert's discoveries, ib.

in Galileo's, ib.

merely mentions Galileo, iii. 722.

style ofcontemptuous invective, zvJiyadopted,
iii. 525, 526.

his views of astronomy, iii. 716 726.

ignorant ofthe laws ofKepler, iii. 723, 724.
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Bacon, Francis continued.

a trumpeter not a combatant, iv. 372.
does not disdain the humblest labours

to advance human interests, v. 4.

fitted by experience of eighteen years, to

write on civil government, v. 78, 79.

ipse mente dotatus ad philosophiam satis

apta et parata, iii. 518, 519.

ambitio ejus, et vitw proposita, iii. 518,
519.

valetudo affecta, iii. 519.

publicandi ratio, iii. 520.

Franciscus Bacon sic cogitavit, iii. 591.

rebus civilibus plus quam vellet iministus,

iii. 619.

Bacon, Roger, doctrine of idols whether bor-

rowedfrom Urn, i. 90
;

ii. 97, 98.

faintly praised by his namesake, iii. 534.

his influence on Columbus, ib.

Bain marie, i. 357.
Balls of crystal and alabaster to hold in the

hand in agues, ii. 380.

Balnea, ii. 181, 192, 199,200.
sanguinis, ii. 199.

maris, i. 357.

Balneatoria historia conscribenda, i. 409.

Balthazar Gerard, his coolness in the hour of
death, i. 582.

Bandora, ii. 399.

Barbarorum incursiones haud amplius metu-

endae, iii. 519.

Barbarossa, advice of his Jewish physicians,
v. 309.

Barbati parasiti, i. 448.

Barbary, ii. 468, 473.

Barentz, search for North-East passage, i.

240.

Bartholomew, his transmission of the Gospel
to the New Atlantis, iii. 137 139.

Base sounds as distinguished from treble, cause

of, ii. 407, 408.

Bashful persons long-lived, v. 279.
Basilisk kills by aspect, ii. 648.

deceit resembles the, v. 17.

Basilisci fabula, i. 729.

Basket-making, proposed history of, i. 410.

Baths and ointments, history of, proposed, iv,

269.

use of, commended, v. 288.

emollient, the use of, v. 306.

astringent, how compounded, v. 308. See

Balnea.

Bays of the sen, tides in, v. 454.

Bay tree forbids pestilent airs, ii. 651.

Beak, some birds cast the, ii. 575.

Bears, their hybernation, ii. 638.
their breeding time, ib,

Beasts smaller than fishes, and larger than

birds, why, ii. 622.

their lives regarded by the righteous,
v. 44.

Beauty and good features, help towards, ii.

349, 350.

limbs and head may be moulded in in-

fancy, ib.

antitheses for and against, iv. 473.

Beemols or half-notes, ii. 386, 387.

Beer, bottled, ii. 445.

Bees, mathematical knowledge shown l>y, i.

619.

Behaviour, wisdom of, mostly despised by
learned men, iii. 447.

not to be too much studied, iii. 446, 447.
the garment of the mind, iii. 447. See

Carriage, Manners, Conversation.

Being without well-being is a curse, v. 76.

the conditions of, to be considered in six

categories or potentialities, v. 208
210.

Belief, means to fortify, are three, ii. 656.

Experience.
Reason.

Authority.
Bella civilia, propter mores novos multas re-

giones peragratura, iii. 519.

belli nervi lacerti civiurn, i. 794, 795.

bellicae rei historia conscribenda, i. 410.

bellorum praHextus, i. 800.

justum bellum reipublicse salubris exerci-

tatio, i. 801.

bellum civile instar caloris febrilis, ib.

Bells, the sound of, supposed to dissipate
thunder and lightning, v. 172.

Bell-metal, composition of, iii. 802.

Bellows, compression of air by, v. 497.

Belly and members, fable of, iv. 286.

Benedict, some medicines are, ii. 345.

Benedictio Judae et Issacharis, i. 795.

Bensalem, iii. 122, 153.

Berecynthia, primary philosophy likened to,

iv. 340.

Berengario of Capri invented injections for
anatomical preparations, i. 594.

Berosus, his tiieory that one half of the moon
was not luminous, iii. 725.

Besom without a band, proverb, iv. 189.

Betel-nut, a narcotic, v. 271.

chewed with lime, ii. 577.

Bethlehem, stone at, given to milch cattle, ii.

592.

Bezoar stone, v. 264.

Lord Bacon not without faith in, v. 29 !).

of two kinds, ii. 499.

lapis probata? virtutis, ii. 156, 191.

Biography, value of, iii. 337, 453.

deficiency in, iii. 338 ;
iv. 307.

material of, in history, v. 21.

the use of, v. 56. See Lives.

Birds swifter than beasts, why, ii. 551.

plumage of. See Plumage,
smaller than beasts, why, ii. 622.

poisoned in flying over Lake Avcrnus,
ii. 647.

longer lived than beasts, why, v. 239 >

241.

Birdwitted men, iv. 495.

Birth, causes of acceleration of, ii. 457, 458.

See Acceleration.

Bis-oculi, i. 307.

Bite of mad dogs, ii. 439.

Bitumen, ii. 590, 594.

Biviuin vitae activa?, ii. 689.
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Bladder, experiment with, on the expansion of

vapours, v. 352, 353.

on the contraction of air by the cold of

nitre, v. 392.

Blear eyes infect sound, ii. 648.

Bleeding tends to longevity, v. 265.

Blessing used at the feast of the family in the

New Atlantis, iii. 150.

Blois, mode of thickening cream there, ii. 469.

Blood, how to be kept cool, v. 288. 289.
how rendered more firm, v. 290.
diet to purify, v. 296.

transfusion of human, v. 307.
of kittens used in cases of erysipelas, ib.

haemorrhage of, how stopped, ib.

baths of, substitutes for, v. 308.

Bloodstone, a charm to stanch bleeding at the

nose, ii. 663.

Boasting, v. 52.

Boats for going under water, iii. 163.

Body, human, the hard substances of, ii. 580,
581.

embalming of, ii. 588 590.
to preserve, ii. 580 590.

three requisites, ii. 589.

action of, on the mind, iii. 368; IT. 375
378.

composite nature of, iii. 370.

why easily distempered, iii. 371.

knowledge respecting the, iii. 367, 370
379.

the tabernacle of the mind, iii. 379.
its good of four kinds, health, beauty,

strength, pleasure, iii. 379.
waste of, by heat, a receipt against, iii.

829. See Corpus.

Boiling, swelling of divers grains in, ii. 624.

Boldness in attempting, iii. 224.
antitheses for and against, iv. 486.

Boletus growing on the oak, ii. 537.

Bombycini fili inventio, iii. 615.

Bones, ii. 580, 581.
in the heart of a stag, ii. 581.

Bonum, doctrina de exemplari sive imagine
boni, i. 715,716.

natura ejus duplex, i. 717.
1. Bonum individuale, sive suitatis,

quando res totum quiddam est

in seipsa.
2. Bonum communionis, qnando res

est pars totius alicujus majoris.
IIa;c distinctio imposuit finein contro-

versiis.

1. De vita contemplative activas prrc-

ferenda, L 718.
2. De felicitate, an in virtute, aut

in voluptate ponenda, i. 718.

3. Utrum foelicitas in iis, qiue in

potestate nostra, ponenda, i. 720.
4. Quod philosophia lion est profes-

sorium vitse genus, i. 720, 721.
5. An res civiles a philosophig vi-

tandae, i. 721.
Bonum individuale partitur in,

1. Bonum activum, i. 722 724.
2. Bonum passiviim, quod vel per-

fectivum, i. 724.

Bonum individuale continued.

vel conservativum, sive fruitio rerum
naturae nostrae congruentium.

fruitio boni quid sit, i. 725.
ntrum anima tranquillitatem et fruendi

vigorem simul retinere possit, Hi.

Bonum communionis, sive officium, duas

partes habet, i. 726, 727.

1. De officio hominis in communi,
i. 730, 731.

2, De officiis specialibus et respec-

tivis, et de officiis mutuis, i.

727730. See Good.

Books, considerations concerning the reading
of, iii. 414.

and studies, their influence on manners,
iii. 440.

precepts of caution and direction concern-

ing, t'6.

for advancement of learning, two things

required, iv. 285.

1. Libraries, ib.

2. New editions, t'6.

a heraldry of precedence among, iv. 310.

Boreas, ab alto spirat, ii. 28.

nomen alterum Etesise, ib.

assecla mundi, ii. 30.

qualitates ei peculiares, ii. 33 36.

alternations ejus cum Austro signa hyemis
et ventorum, ii. 53. See North wind.

Borgia de Gallorum in Italian! expeditione, iii.

558.

Bos, brevis aevi, ii. 123.

boves ex pascuis novis novas carnes reci-

pere, ii. 202.

Boscovitch, his theory, i. 230.

Boswell, Sir Win,, custodian of Bacon's manu-
scripts after his death, iii. 3 8.

Botanic gardens, iv. 287.

Bouillet, M., his edition of
" (Euvres Philo-

sophiques," i. 104.

Bowels, offices of the principal, v. 293.

Bows, power of the Turkish, ii. 564.

Bracelets fit to comfort the spirits, ii. 661.

refrigerant, corroborant, aperient, ib.

other kinds of, ii. 662.

Brains taken in wine strengthen the memory,
ii. 664.

abode of the vital spirits, v, 323.

Branch planted will grow if barked, otherwise

not, why, ii. 542.

Bread in the oven, swelling of, v. 366.

Breath, on glass, &c., ii. 377, 378.
of life, what, iv. 397.
of man, offensive during south wind,v. 1 56.

Brightness, to produce, iii. 240.

Britain, the ancient mother name of the island,
iv. 306.

British Association, system of of/serrations ly,
would have been approved by Bacon, i. 390.

British Channel, tides in, v. 452, 453.

Briza, ventus inter tropicos, ii. 26. 27.

Brize, a tropical wind, v. 147, 148.

blows north-east, v. 149.

under the equinoctial, ii. 473.

Bruise, swelling of, reduced by applying a cold

metallic body, why, ii. 626.
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Brutes, their souls, iv. 397.

a corporeal substance compounded of the

natures of air and flame, iv. 393.

why worshipped by the Egyptians, iv.

409.

Bruti, solertiae eorum, i. 293.

animze quales, i. 604 607.

in tcmpiis jEgyptorum. cur, iii. 608.

Brutus Lucius, his sentence on his sons, v.

18.

filii ejus, i. 730.

BubWes, ii. 347.

to blow, i. 273.

Buchanan, his History of Scotland, i. 508.

Burgundi Principis Aurasiononsis intevfectoris

patientia, i. 582.

Burgundy, Duke of, story of the announce-
ment of his death, ii. 667.

Burials in earth, ii. 466 468.

experiments with fruits, ii. 467.

with beer and vinegar, ib.

with precious stones to restore the

colours, ib.

Burning glasses, to make, iii, 646.

Bacon notfamiliar with, i. 253.

Burrage, infusion of, ii. 345.

Burying alive, instances of, v. 31 7.

Butterflies resuscitated by warmth, iv. 177;
v. 269.

c.

Cabinet of knowledge, iv. 497.
Caelestia. Vvle Coalestia.

Csementaria historia conscribenda, i. 410.

Ceerimoniae, antitheta de eis, i. 701.

Caesalpinus, his theory of tides, iii. 39, 40, 43.

Caesar, Augustus,
" Piaudite "

at his death,
i. 771 ;v. 58.

his euthanasia, iii. 375.

Caesar, Julius, i. 438.

at Alexandria, his method of obtaining
fresh water on the sea shore, ii. 339.

letter to Oppius and Balbus, iv. 289.

his power of dictation to five secretaries,

iv. 374.

when the entrails were not favourable, v.

58.

abandoned a civil life for a military, why,
v. 65.

his friends, v. 66.

his ambition, v. 69, 70.

an example of learning combined with

military excellence, iii. 269, 307.

his book of Apophthegms, iii. 311 ; iv. 314.

his Commentaries, ib.

his De Analogia, i. 476, 653 ; iii. 311 ;

iv. 441.

liis Anti-Cato, i. 476; iii. 311.

computation of the year reformed by him,t'i.

his remarkable speeches, iii. 312.

exemplum conjunctionis virtutis militarize

et literariae, i. 476 478.

Librum Commentariorum, i. 476.

Calendarium, ib.

Apophthegmata, ib.

oratio incipiens,
"
Ego Quirites," i. 477.

Non Rex sum sed Caesar, ib.

ad Metellum, ib.

De Sylla, i. 478.

ad aruspicem, i. 770.

ad navis gubernatorem, i, 685.

Cassias, the east-north-east wind, v. 146.

attracts clouds, v. 157.

Cain, an image of the active state, iii. 297.

agricola, imago vitae activae, i. 465.

Calendar of doubts, iii. 364; iv. 358.

of inventions, iii. 363.

Calendar continued.

of things supposed impossible or not

invented, ib.

of popular errors, iii. 364; iv. 358.
of sects of philosophy, iii. 366.

Callisthenem, dictum Alexandri ad, i. 474.'' ..

Calor et frigus, i. 313.

doctrinae Telesii, iii. 94, 95, 109 118.

inquisitio de forma calidi, i. 236 268.
definitio ejus, i. 266.

definitio apud Peripateticos, i. 335.

opificia ejus in operibus humanis, i.

353357.
artificial^, i. 356.

caloris remissions potestas adluic latet,

i. 356.

diversitates ejus, i. 357.

caloris graduati opificia, ib.

inaaqualitas ordinata caloris, filia cocli est

et generationis mater, ib.

ignis a calore solis quatuor modis differt,

i. 290.

spirituum, ii. 217.

officium ejus, ii. 162.

quomodo servandus, ii. 168, 169.

Calumniate boldly, for some of it will stick,

v. 67.

Camelus longaevus, ii. 123.

Camera Cantabrigiae sonora, iii. 664.

Camomile Alley, ii. 380.

Campanae sonus, iii. 679, 680.

experimentum trium campanarum, iii. 600.

Campanella, de sensu rerum, i. 52, 53.

a disciple of Telesius, iii. 75.

Campbell, Lord, on Bacon 's fainting-fits, i. 17-

Canaries, tree in, ever dripping with water, v.

397.

Candle surrounded by spirits of wine, nil ex-

periment, v. 583.

Canes containing water, v. 397.

Canicula, change of a star in, v. 529.

Stella in coxa ejus, iii. 754.
Canis brevis revi, ii. 123.

Cannae copiam aquae praebentes, ii. 296.

Cannon-ball, discharged, continuing vibration

of, v. 365.
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Cantharides, where bred, iL 573.

Cape Verde, ii. 473.

Caper, cur brevioris sevi, ii. 124.

Caphe, herba opiata, ii. 164.

Capital punishments, v. 95.

Carbonic acid gas, heat simulated by, i. 238.

Cardamon, Persian children fed on, ii. 458.

Cardan, his theory of tides, iii. 42, 43.

Cardanus, iii. 530, 571, 603.

Cardinal virtues in nature, iv. 262.

Cardinales virtutes in natura, i. 403.

Carmosina lanea, ii. 1 80.

Carneades a Roma dimissus, i. 437.

Carnes, an licet comedere, i. 758.

Carpenter of Fortune, v. 71.

Carriage towards princes and rulers, v. 45, 46.

good, importance of, v. 33. See Be-
haviour.

CaryopJiyllea, i. 269.

Cases omitted by the law, three remedies for,

v. 90.

Caspian Sea, whether it ebbs and flows, iv.

261 ;v. 457.

Caspium Mare, ntrum fluxum aquarum habet,
i. 402 ;

iii. 61.

Cassandrum, dictum Alexandri ad, i. 474.

Cassia, ii. 534.

Cassii et Bruti imagines, i. 444.

Cassiodorus, his retirement to a monastery, v.

282.

Cassiopea, star which appeared in, v. 438 ;

iii. 13, 33.

Stella nova nostra aetate apparuit in, iii.

33, 752.

Cassytas, a Syrian parasitic plant, ii. 544.

Castor and Pollux, the meteors, signs of storm,

et Pollux, signa tempestatis, ii. 69.

Castoreum, preservative against gout and

rheums, iii. 828.

Casus nliquisin cogitationibus humanis, i. 217.

omnia nobilia inventa per casum, i. 284.

inventionum multorum pater, iii. 614.

omissus. See Leges.

Catalogue of the titles of particular branches
of natural history, iv. 265 270.

of Polychrests needed, iv. 369.

Catalogus historiarum naturalium particula-

rism, i. 405 410.

Cataract, during removal of, operator's needle

visible to the eye, ii. 431.

operation for, iv. 208.
Cataract cceli, i. 293.

oculorum, i. 322.

Categories of Aristotle, reflected in the second

part of Bacon's Summary Philosophy, i. 48.

Catena, summum naturalis catenae annulum

pedi solii Jovis affigi, i. 437.

Caterpillar bred of dew and leaves, ii. 573.

Cathari, haeretici, ii. 202.
Catinum sub aquam cum acre demersum, ii.

702.

Cato the elder, his versatility of mind, v. 71.
his vigour of character, v. 57.
his counsel respecting Carneades, iii.

268.

Cato the elder continued.

how punished for his blasphemy against

learning, iii. 273.

on the Roman character, v. 32.

de dimissione Carneadis, i. 437.

linguam Grsecam addiscens, i. 442.

Cato the younger, Cicero's praise of, v. 19,27;
i. 440.

Causa, formalis, i. 564 568.

efficiens, i. 566.

finalis, i. 568 571.

naturalem philosophiam corrupit,
iii. 555.

cniisfe quatuor, materia, forma, efficiens,

et finis, i. 228.

scimus per causas, operamur per media, iii.

554.

secundaj, i. 436.

Cause, the formal, iii. 239.

causes, Aristotle's classification of, i. 550.

four kinds of, material, formal, effi-

cient, and final, iv. 119.

formal cause. See Forms,

physic handles the material and efficient,

metaphysic the formal and final, iv. 346.

connection of causes and effects, iv. 343.

Caution, a means of covering defects, iii. 463.

Cave, idols of the, iv. 54, 59, 60.

Celestial hierarchy, degrees of the, iii. 296.

vessels, or emanations of Scripture, v. 1 18.

123.

bodies, with regard to eternity and muta-

bilitv, do not differ from sublunary
bodies, v. 437439.

a history of, v. 510 544.

divisions of the work, v. 513.

1. Questions concerning the system of the

universe.

a. whether there be any system, v.

515, 516.

b. what is the centre of that system ?

v. 516, 517.
c. what the depth and extent ? v.517,

518.

d. what the connection? v. 518
522.

as to the inter-stellar vacuum, v.

518.

as to the density of the heavenly
bodies, v. 519.

as to the nature of the pure ether,
v. 520522.

e. what the order of the heavens ?

v. 522, 523.

2. questions concerning the substance of

the heavenly bodies, v. 524

544; 547550.
what the substance of the heaven in

kind, v. 525 533.

what of the interstellar ether, v. 533
541.

what of the milky way, v. 541, 542.

what of the stars, v. 542.

Their motions, v. 550 559.

some are cosmical, v. 551 554.
some mutual, v. 555 558.
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Celestial bodies continued.

four kinds of greater motions in the

heavens, v. 557. Vide Ccelestia,

Comets, Sol, Stars, Stella.

Celsus, iii. 535.

de experiments medicinae, iii. 578.

on medical discoveries ; particulars found

out first, causes after, iii. 232
;
iv. 40!!.

on anatomy of the living subject, iv. 3<36.

Cements which harden like marble, ii. 5D4.

soft when dry, ii. 620.

proposed history of, iv. 270.

Censorian courts, v. 94 97.

Centre of the universe, whether the earth or

the sun, v. 516.

Centrum systematis ccelestium, iii. 739.

centra plura in motibus stellarum, i.

308.

Cephalonia, scarlet dye of, ii. 634.

Cerse historia conscribenda, i. 410.

Cerebri ventriculi cella prsecipue spiritus vitalis,

ii. 215.

Ceremonial law, moral philosophy contained

in the, iii. 297.

objects of, iv. 377.

magic, iii. 381.

Ceremonies in religion, the use of, iv. 401.

antitheses for and against, iv. 486'.

Ceres discovered by Pan, iv. 326.

Certa scientia, an possibilis, i. 151.

certitudinis gradus propositi, ib.

duse viae ad inveniendam veritatem,i. 159.

Certainty of direction, what, iii. 235.

whether attainable at all by men, iv. 39.

progressive stages of, proposed, iv. 40.

two modes of attaining, iv. 50.

how far attainable, iv. 412.

Cervorum vita celebratur ob longitudinem, ii.

128.

Chaldaean astrology, an example of experi-
mental divination, iii. 380.

Chalybs praparatus, i. 630.

Chambers of health in New Atlantis, iii. 158.

Chameleons, their habits, ii. 460, 461.

used in magic to raise tempests, ii. 461.

Chance, inventions often to be referred to, iii.

385.

has something to do with men's thoughts,
iv. 409.

theoriginatorofsciences,iv. 408. <SfeeLuck.

Change, all things are changed and nothing
lost, iv. 338.

Chaos coeval with Love, v. 461.

signifies the rude mass or congregation of

matter, v. 462.

coaevus Amori, iii. 79.

congregationem materise inconditam sig-

nificabat, iii. 80.

informe, quid significat, iii. 86.

Character, best judged of at home, iii. 459.

human, varieties of, undescribed, v. 21.

shown best in history, ib.

necessity of the study of, v. 59 66.

characters and tempers of men's disposi-

tions, iii. 434.

Characters real, used in China and the

Levant to express things and notions, iii. 399.
Characteres ingeniorum a natura impressi, i.

733, 734. ,

reales, i. 652, 653.

Charcoal, effect of, in a close room, ii. 647.

Chariot of the Fathers of Salomon's house in

the New Atlantis, iii. 154, 155.

chariots moved by the wind, v. 187.

Charitas, antidotus sive aroma scientiae, i. 435.

vera, quid, i. 742.

Charity the bond of perfection, why, v. 29.

admits of no excess, ib.

Charles V. Emperor, to his son, v. 77.

Charles VIII. of France, his mode of war-

fare, iv. 329.

Charms, ii. 660671.
narratives of, to have place in history of

marvels, iv. 296.

Cheiromantia res vana, i. 583.

Chemical histories proposed, iv. 267.

Chemistry, experiments in, iii. 822 824.

Childhood, the recollections of, sweet to old

men, v. 281. See Acceleration of Growth.
China gold, iii. 240.

Chinenses confectiones porcellanas sepeliunt, i.

354.

Chinese, their mode of writing, i. 651, 652.

despair of making gold, but not silver, ii.

448.

their custom of painting the cheeks, ii.

577.

bury their porcelain clay, iv. 237.
Chimistarum philosophia, iii. 575.

fabrica opinionis, ib.

quatuor rerum matrices, sive elementa, ib.

Chimistae, de iis narratur fabula senis qui
filiis aurum in vinea legavit, iii. 605.

Chiromancy an imposture, iv. 376.

Chocolate, wltetlier meat or drink, iii. 160.

Chorese stellarum, iii. 747.

Christiana fides, communionis bonum exal-

tavit, individuale depressit, i, 717.

Christianity, advantage of, towards the fur-

therance of true knowledge, iii. 251.

Christian faith, v. 5, 7.

Christianos, edictum Juliani contra, i. 468.

Chronicles or annals, iv. 304, 310.

Chrysogonus, Frederick, on Hie tides, iii. 40.

Chuets, ii. 361.

Church militant, its different states, iv. 312.

government, iii. 490.

the preserver ofall heathen learning,iii. 501.

ship of the, v. 111.

her garment of divers colours, v. 115.

her bounds to be defined, v. 116.

Chymica, i. 456, 457.
historiae chymicae conscribendae, i. 407.

Chymistae, i. 457; iii. 532, 685.

Cicero quoted, i. 446, 462, 463, 490, 491,

511, 567, 568,580, 581, 634, 644,

673, 677, 686, 707, 710, 727, 740,

746, 747, 750, 755, 769, 776, 779,

783, 784, 789, 790, 801; iii. 531.

his complaint of the school of Socrates, iii.

228.

a warning to the irresolute, iii, 272.
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Cicero continued.

on giving advice, v. 35.

on his return from exile, iv. 285.

optimus orator, i. 442.

Cider apples, to ripen, iv. 416.

Cinnamon, ii. 533, 534.

Ciphers, many kinds, and utility of, iii. 402.

many kinds of, iv. 444.

a new method pn posed, iv. 445, 446.

art of deciphering, iv. 446.

Ciphra, eorum genera et exempla, i. 657 662.

Circe, why made sister of jEsculapius, iv. 381.

Circle learning, iii, 228.

Circles, stars do not move in perfect, v. 556.
Circuli perfecti coelestium, i. 165.

Circumnavigation of the globe a marvel, iv.

311.

Cittern, ii. 399.

Civet furthers venereous appetite, ii. 650.

divisibility of the perfume, iii. 238.
Civil government, the art of, v. 78.

Civil history, iv. 299313.
dignity and difficulty of, iv. 302.

three kinds of, iii. 333. See History.
Civil knowledge, iii. 445.

difficulty of, ib.

three divisions of, iii. 445; v. 32.

I. Conversation, v. 32 34.

II. Negotiation, v. 35 78.

1. concerning scattered occasions,
v. 3557.

examples from the Proverbs of

Solomon, v. 37 56.

2. concerning advancement of for-

tune, v. 57 78,

a. summary precepts concerning,
v. 59.

knowledge of others, v. 59 64.

knowledge of self, v. 6466.
ostentation of self, v. 6669.
frankness and closeness, v. C9,

70.

versatility of character, v. 70,
71.

I), scattered precepts, v. 71 78.

III. Art of empire or civil government, v.

78, 79.

contains three political duties, v. 79.

1. the preservation, ib.

2. the happiness and prosperity, ib.,

and,
3. the extension of empire, of which,

two deficients :

a. on the extension of the

bounds of empire, v. 79
88.

b. on universal justice or the

fountains of equity, v.

88109.
concerning man in society, iv. 405. See

Knowledge.
Civil law excelled by the laws of England in

fitness for the government of England, iii.

476.

Civil rights, the origin of, i. 004.

Civil wars, Bacon's prophecy of, iii. 517.

Civilis scientia. I'tVe Scientia civilis.

Clarification of liquors, the accelerating

thereof, ii. 442446.
three causes of clarification, ii. 442.

separation of the grosser from the

finer parts, ib.

even distribution of the spirits, ii.

443.

refining of the spirit, ib.

experiments to induce clarification, ii.

443, 444.

racking the liquor, ii. 443.

drawing it from the lees, ib.

adding more lees, ib.

adding stale beer to new, ib.

infusing first, and then decocting, ib.

continued heat, ib.

agitation and decanting, ib.

addition of milk to new beer, ib.

Clausurae corporum, cur utiles, i. 351.

Cleon always held the bad side, whv, iv.

456.

eloquentiam carpebat, i. 672.

Clepsydra, iii. 115.

Clericals, ii. 402.

Clock, experiment with, to determine the at-

traction of the earth suggested, iv. 184.

Clockmaking, iv. 83.

Cloisters incline wits to fables and unprofit-
able study, iii. 252,

Clouds, proposed history of, iv. 265.
the contrary motions of, v. 178.

the higher move generally from east to

west, v. 451.

Clysteria, an alimentatio fiat per, ii. 132,
181.

Clysters, use of, to cool the blood, v. 2B8,
331.

Coadunatio flammse, iii. 771.

Coacervatio material, iii. 694.

Cockfighting, ii. 668.

Coelestia corpora, quoad seternitatem et muta-

bilitatem haud dissimilia sublunariis, iii.

g2 34

Ccelestis hierarchia, i. 464.

Ccelestium historia, iii. 734 768.

divisiones operis, iii. 733.

topica inductiva de ccelestibus, iii. 736.

1. de systemate cceli.

a. an sit systema, iii. 736 739.

b. quod sit centrum systematis,
iii. 739741.

c. de profunditate systematis, iii.

741, 742.

d. de connexione systematis, iii.

742746.
e. de ordine coelorum, iii. 746,

747.

2. de substantia cffilestium, iii. 748
7G8.

motus coelestium, iii. 772 780.

alii cosmici, alii ad invicem, iii.

773.

quatuor genera motmim prater cos-

micum, iii. 776, 779.

qui ventos generant, ii. 46, 47.
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Coelestium historia continued.

utrum singulis corporibus singulicompetant
inotus, iii. 777-

utrura per circulos perfectos, ib.

CcBlum, first the offspring, then the bride, of

Earth, v. 469, 492.

terrse primo natus, deinde maritus, iii.

87.

doctrina Telesii de rotatione cceli, iii. 95
98.

parabola de coelo, iii. 94, 111.

tres coeli regiones, iii. 745.

quatuor superiores, iii. 746.

Aristotelis phantasticum, iii. 749.

Thema Coeli, iii. 769780.
tres flammeae naturae regiones, iii. 774.

motu diurno circumferri, iii. 773.

Coffa, a Turkish drink, ii. 576.

Coffee, a narcotic used by the Turks, v.

271.

Cogitata et Visa, iii. 591620.
preface, iii. 589 590.

date of, i. 7883.
Cogitationes de Natura Eerum, iii. 15 35.

preface to, iii. 13, 14.

date of, ib.

Coitio material, tabula ejus, iii. 691.

in corporibus diversis, iii. 691 696.

in corporibus iisdem, iii. 696.

Cold, Bacon's doctrine of, i. 629.

the production of, ii. 370, 371.

greater degree of heat obtainable than of

cold, ii. 370.

causes of, ii. 370, 371.

the expiring of, out of the earth in

winter, ii. 370.

contact of cold bodies, ib.

the primary nature of all tangible

bodies, ib.

density of the body, il.

a quick spirit enclosed in a cold

body, ii. 371.

the driving off the spirits which con-

tain heat, ib.

the effects of, ii. 649652 ; iii. 649
652.

artificial means of untried, iv. 237.

bodies possessing the power without the

sensation of cold, iv. 237, 238.

we must substitute condensations, iv.

238, 239.

whether it can be increased by a burning

glass, iv. 418.

dilatations of bodies by remission of, v.

370.

potential, contraction of bodies by, v. 397
398.

the earth, the original source of, v. 531.

See Heat, Frigus.

Coleridge, his censure of Bacon, iii. 516.

Coleworts, cultivation of, ii. 486, 488.

Colleges, want of liberality in their constitu-

tions, iv. 286.

the greater and lesser, iv. 299, 256 ; v. 510.

Collegia niajora et miuora, i. 398, 502
;

iii.

733.

VOL. v. r p

Collegia continued.

defectus eorum, i. 487 492.

ad usum et actionem non ad scien-

tiam universalem spectant, i. 487.

tenue stipendium proelectorum,!. 408.

in experimentis nulla liberalitas, i.

489.

exercitia scholastica antiqnitns in-

stituta semper servata, i. 41f)0.

nulla per Europara conjunctio aca-

demiarum, i. 491.

nulla cura claborandi scientias adhue

neglectas, ib.

Colliquatio, quid, ii. 213.

incipit a pneumatico in corpore dxpan-

dendo, iii. 303.

Colliquation commences with the expansion
of the pneumatic part in the body, v. 399.

Collisio aeris vocabulum ignorantiae, iii. 659.

Coloquintida, vapour of, its effect on apothe-

caries, ii. 648.

Colores boni et mali, tarn simplices quam
comparati, i. 674 688.

oppositi, i. 685.

Colours, theory of the impressions of, ii. 432.

of flowers, ii. 503 505.

berries, ii. 503.

fruits, ii. 503, 504.

leaves, ii. 504, 505.

roots, ii. 504.

in dissolution of metals, cause of their

appearance, ii. 437.

of hair and feathers turn grey by age, ii.

620.

Democritus's theory of, iii. 238.

have little correspondence with the na-

tures and proprieties of things, ib.

compared with sounds, ii. 388, 417, 421
;

v. 410.

of apparent good and evil, iv. 458 472.

Columbus, i. 199; iv. 91.

story of the egg, wJtence derived, i. 459.

conjectured a western continent from the

periodical west winds, ii. 29 ; v. 149,
152.

analysis of the story, ib.

primo derisus postea prseclarus, i. 459.

a statis ventis occidentibus continentem

occidentem conjecit, ii. 29.

Columnae non ultra progrediendi fixse, iii. 594.

Comets, i. 241.

Aristotle's notion respecting, iv. 178; v.

528.

motion of the lower, from east to west, v.

450.

proposed history of, iv. 265.

included in the proposed history of me-

teors, v. 509.

cause of their constancy, v. 528.

Cometae praedici possunt, i. 558.

historia cometarum conscribenda, i. 405.

inotus humiliorum ab occidente in orien-

tem, iii. 53, 54.

inter meteora assignati, iii. 733.

Aristotelis doctriua, iii. 752. See Ce-

lestial Bodies.
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Commentaries, iv. 303.

Commentating solutus, iii. 525, 545, 624.

Commentators try for second prizes, iii. 226.

commentatorum labores, iii. 579.

Commodus imperator, i. 472.

Common law of England, i. 808.

Common-place books, the advantage of, iii.

398
; iv. 435.

Commonwealths incline wits to glory and

vanity, iii. 252.

the nature of, seen in a family, iii. 332.

Comparative anatomy, iv. 385, 386.

Compensations of evil with good, v. 77.

Compression, effects of, iv. 235.

df water, experiment with a leaden globe,
v. 395.

Compressiones corporum, i. 352.

conception*, tlieory ofthe formation of,\. 40.

Concoctio debilis, quomodo confortanda, ii.

222.

Concoction or digestion of bodies, ii. 613, 614.

signifies the degrees of alteration of one

body into another, ii. 613.

not the work of heat alone, ii. 613.

two periods of it, assimilation and matura-

tion, ii. 614.

Concords, ii. 387.

Concreta et abstracta, i. 551.

Concrete substances, tiieir stitdy a subordinate

part of science, i. 31.

division into concrete and abstract, iv.

347.

Concretion of bodies solved by the contrary,
ii. 616.

Concussion of the air, ii. 395, 396.

Condensatio artificial quatuor modisfit, i. 355.

spirituum, i. 354.

aquae, experimentum cum globo plumbeo,
i. 352 ; ii. 299.

per ignera, ii. 397.

Condensation of water, iv. 236.

experiment with leaden globe, v. 395.

Conditional sacrifice of salvation, i. 718.

Conduit in St. James's fields, ii. 398.

Cone, qualities of the figure, iv. 242.

Confidence, advantage of, in concealing de-

fects, iii. 464 ; v. 68.

Confidentia impudens defectuum remedium, i.

781.

Configurations of matter, doctrine of, iv. 355,
356.

enumerated, iv. 356.

of bodies at rest, iv. 119.

Conflagratio Heracliti, iii. 757.

Confusio linguarum, i. 466.

Confusion of tongues, grammar an antidote to,

iv. 440.

Congelation by snow and salt, when discovered,
i. 575.

of air, experiment proposed, ii. 462.
of water into crystal, ib.

Conglaciatio artificial, i. 628.

Cmglaciatione spiritus aquae distractionem

patitur, ii. 284.

Conglomerate of pebbles, ii. 377; v. 390.

Congo, ii. 473.

Conjugation of questions, v. 51 6.

Conjugationes qufestionum, iii. 739

Consalvus, i. 720, 721.

Consensus, operationes per consensus et fugas,
i. 359362.

est nil aliud quam symmetria formarum
et schematismorum ad invicem, i. 359.

corporum principalium et fomitum suorum,
i. 360.

corporum principalium erga subordinata

sua, i. 361.

interiores corporum, ib.

sensuum erga objecta sua, ib.

plantarum, ib.

chymici, i. 359, 361.

inter lunam et terrestria, i. 362.

per appositionem simplicem, ib.

Consent is the adaptation of forms and confi-

gurations to one another, iv. 242.

consents and aversions, operations by, iv.

242.

between primary bodies and their subor-

dinates, iv. 243.

of the senses with their objects, iv. 243.

consents and mutual aversions of plants,
iv. 244.

chemical, ib.

between the moon and terrestrial things, ib.

by simple apposition, iv. 245.

Consequentiae non est consequentia, i. 807.

Conservation, the good of, v. 1 3.

of fruits, modes of, ii. 534, 535.

Conservative Good, iii. 426.

Consilia violenta, antitheta de iis, i. 705.

Consistency of matter caused by the apposi-
tion of an alien body, v. 432.

consistencies of bodies very divers, ii. 614
619.

liquefiable and not liquefiable of three

kinds, ii. 615.

fragile and tough, ii. 616.

pneumatical and tangible, ib.

concretion and dissolution, ib.

hard and soft, causes of, ii. 617.

softness of two kinds, ib.

ductile and tensile, ii. 617, 618.

sixteen other passions of matter enume-

rated, ii. 618, 619.

Consistentiae causa appositio corporis alien!,

iii. 27.

consistentis naturain fiuido, i. 273.

Constancy, antitheses for and against, iv. 481,
482.

Constantia, antitheta de, i. 697.

Consuetude et habitus quid valent, i. 737

743.

legis species, i. 808.

Consul paludatus, i. 792.

Consumption of matter, what, v. 320.

Contemplatio bivium contemplationis simile

bivio actionis, i. 461.

cum actione conjuncta, i. 462.

Contemplation of things as they are, more

worthy than all fruit of inventions, iv.

115.

antitheses for and against, iv. 482.
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Contemplativa vita, cur non activae prae-

ferenda, i. 7 1 8.

Contemplative and active life, iii. 421.
distinction between, ib.

contemplative inferior to the active, v. 8.

opinions of Aristotle and Pythagoras, ib.

Contemplators of nature long-lived, v. 280.
Contentious learning, a distemper of learning,

iii. 286.

Continuance the almoner of nature, iv. 241.
Contiuuatio inquisitionis, iii. 555.

Contractio corporum, ii. 285 301.
non oranis reciproca dilatationis, ii. 285.

per emissionem et depositionem corporis

introcepti, ii. 286, 287.

per angustationem partium crassiorum post

spiritum emissum, ii. 288 290.

per frigus actuale extern urn, ii. 290 295.

per frigus potentiate, ii. 296, 297.

per fugam et antiperistasin, ii. 297, 298.'

per assimilationem sive conversionem in

densius, ii. 298, 299.

per violentiam externam, ii. 299, 300.

positiva per dissolutionem corporum in

liquoribus, ii. 300.

efficientia contractions octo, ii. 301.

utrum majorem rationem ponderis nancis-

catur quam pro quantitate materise, ii.

247.
Contractio inquisitionis, iii. 556.

Contraction of bodies, v. 381396.
not in all instances the reverse of dilata-

tion, v. 381.

by emission and putting away a body
received, v. 381 383.

by shrinking of the grosser parts after the

emission of the spirits, v. 383 385.

by actual external cold, v. 385 390.

by potential cold, v. 391, 392.

by flight and antiperistasis, v. 392, 393.

by assimilation or conversion into a denser

body, v. 393.

by external violence, v. 394, 395.

positive, of bodies taken up in solutions,

v. 396.

eight efficients of, ib.

whether close contraction of a body gives

weight greater than in proportion to

quantity of matter, v. 343.

of matter must take place in one of three

ways, v. 420.

Contraries, armies of, in the world, v. 475.
Contrariorum exercitus, iii. 92.

Controversy prejudicial to learning, iii. 403.

religious, now exhausted, v. 110.

too many books of, v. 118.

Conns, figura ejus ad quod utilis, i. 358.

Conversation, a part of civil knowledge, iii. 445.

the art of, often found wanting in orators,

iv. 458.

wisdom of, not to be despised, v. 32 34.

See Manners, Behaviour.

Conversationis artes, i. 747 749.

Conversion of matter of two kinds, assimila-

tion and transmutation, ii. 614.

of metals, iv. 367.

P P

Convertibility of propositions, iv. 453.

Cookery, history of, proposed, iv. 269.

Copernicus, his theory corrected by natural

philosophy, iii. 229.

his system of astronomy, iii. 718.

his system cannot be refuted, may be cor-

rected, iv. 373.

his discoveries, ib.

his works on astronomy, v. 511.

first introduced a central sun, v. 517.
inconveniences of his system, ib.

scripta ejus astronomica, iii. 734.

quietem sive immobile e natura tollit, iii.

738.

in systemate ejus multa et magna inveni-

untur incommoda, iii. 740.

triplici motu terram oneravit, iii. 740.

Coppice planted aslope, ii. 481.

Copulation, ii. 492, 499, .638, 639. See

Venus, Disease.

Coquinaria historia conscribenda, i. 409.

Cor hominis eviscerati palpitans, ii. 208.

Coral a help to the teeth of children, ii. 583.

found near Sicily, ii. 592.

partakes of the nature of both animals

and vegetables, ii. 529.

Cordialia, ii. 155, 191.

Cordials, iii. 832.

enumerated, v. 264, 297.
for diet, v. 298.

Corn, the diseases of, ii. 546, 547.
remedies for them, ii. 547, 548.

friendship between corn and poppy, iv.

244.

Cornaro, his life prolonged by spare diet, v.

276.

Cornish diamonds exudations, ii. 340.

Corporeal nature and natural action, iv. 191.

Corpse will bleed before the murderer, ii.

660.

Corpus hominis, doctrina circa, i. 586 604.

bona corporis quatnor, sanitas, pulchri-

tudo, vires, voluptas ; totidem corporis

scientize, i. 586.

maxime error! obnoxium, maxirne capax
remedii, i. 587.

microcosmus Paracelsi, ib.

multipliciter compositnm, ib.

scala vitas, ii. 210. See Body.
Cosmetic, iii. 370, 377 ; iv. 394.

Cosmetica, i. 602.

Cosmogony, doctrines of ancient philosophers

reviewed, v. 461 476.

Cosmographi, a patribus antiquis accusati, iii.

596.

Cosmographia, quid, i. 514.

Cosmography, iii. 340.

illustrations of, in the book of Job, iii.

298.

history of, iv. 311.

Counsels, violent, antitheses for and against,
iv. 490.

Countenance more to be trusted than words,
iii. 457.

the gate of the mind, ib.

regulation of, in conversation, v. 53.
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Courtier, manners of a, v. 46.

Courts ofOtancery, i. 810, 811.

Praetorian and Censorian, v. 94 97.

Cramp, charms for preventing, ii. 662.

Creatio, duplex virtutis divina? emanatio, po-

tentiae et sapientise, i. 464; iii. 111.

revisio opinionum philosophorum de ori-

gine mundi, iii. 87 94.

tria dogmata habemus ad quae illi adscen-

dere non potuertint, iii. 111.

Creation, theories of, held by the ancient philo-

sophers reviewed, iii. 461 476.

we have by faith three doctrines to which

they could not rise, iii. 491.

parts of the, assigned to the three persons
of the Godhead, iii. 488.

power and wisdom of God displayed in

the work of, iii. 295.

a double manifestation of the divine

nature, v. 491,492.
order of, v. 139.

Creaturarum volumen, i. 469.

Credulitas, falsitatis vitium duplex, impostura
et credulitas, i. 455.

duorum est generum, cum nimium cre-

ditur, i. 456.

vel facto, ut in Ecclesiasticis His-

toriis, ib.

vel dogmati, ut in Natural! His-

toria, ib.

aut artibus ipsis, ib.

aut auctoribus in arte, ib.

Credulity and imposture, concurrence between,
iii. 287.

Crepuscula, quid, ii. 320.

Cretans, their character according to St. Paul,

v. 22.

Critici, tres eorum errores, i. 708, 709.

Criticism has three duties, iv. 493.

correcting and re-editing approved authors,

ib.

interpreting and annotating them, iv.

494.

reviewing their merits, ib.

Critics, errors of, iii. 414.

knowledge of, iii. 413.

Croceata lintea apud Hibernos usitata, ii.

177.

Crocus in aqua infusus subtilitatem atomorum

ostendit, iii. 15, 16.

saccula croci circa stomachum in trans-

fretando, ii. 178. See Saffron.

Crudelitas, antitheta de ea, i. 695.

Cruelty, antitheses for and against, iv. 479.

Crystal globe of the understanding, v. 59.

origin of crystals, i. 332.

used as cordials, v. 264.

Crystallorum origo, i. 332.

Cube used by Bacon in determining specific

gravities, ii. 233, 242.

Cucumbers, cultivation of, ii. 486.

seeds of, should be steeped in milk, ii.

488.

to make a hotbed for, ii. 489.
will grow towards water, ib.

Cullice of cocks, ii. 360.

Cultura animi, i. 731 742.

Cupid, or Love, treatise on the fable, v. 461.

two Cupids mentioned by the ancients, ib,

fable of the elder Cupid, ib.

not differing much from the philosophy of

Democritus, ib.

matter itself, and the force and nature

thereof, shadowed by, ib.

without parents, because the primitive

essence, force, and desire of things has

no cause, v. 462, 463.

hatched from an e2 laid by Nox, because

all knowledge of him proceeds by exclu-

sions and negatives, v. 463.

signifies primary matter together with its

properties, v. 465.

described as a person, why, v. 466.

this agrees with Holy Writ, v.

468.

naked, why, ib.

represented as dressed, by diverse sects,

v. 469.

Thales, Anaximenes, and Heraclitns gave
him one garment, v. 470 473.

challenged to wrestle by Pan, iv. 325.

fable shows the importance attached by
Bacon to the method of exclusions,
i. 34. See Eros, Love.

Capidinis et Coeli fabulse, iii. 65 118.

Cupido, sive Amor, fabulae interpretatio, iii. 79
91.

Cupidines duo ab antiquis ponuntur, iii.

79.

fabula non multum dissidens a philosophic
Democriti, iii. 80.

materia ipsa, atque vis et natura ejus,

denique principia rerum a Ctipidine

adumbrata, iii. 80, 83.

sine parente, id est sine causa, ib.

ab ovo, Nocte incubante, exclusus, iii.

81.

notitia ejus procedit per exclusiones et

negativas, iii. 82.

prosopopoeia persona factus, iii. 84.

haec cum sacris literis optima conve-

niunt, iii. 86.

nudus, cur, ib.

a certis sectis philosophorum vestitum,
iii. 87.

Thales, Anaximenes, et Heraclitus unam
sed non eandem vestem ei dederunt,
iii. 8791.

Cupping glasses, iv. 235 ; v. 439.

nature of, v. 361. See Ventosae.

Cure of diseases, by custom, ii. 366.

by excess, t'6.

by motion of consent, ii. 367.

Curiae Praetoriae et Censoriae, i. 810 813.

Curiosity, v. 38.

Currentes, ex quibus causis, iii. 47, 48.

merse compressiones aquarum, aut libera-

tiones a compressione, iii. 48.

in mari reguntur a vends statis, ii. 29.

Currents, the causes of them, v. 444.
are mere compressions of water, or libera-

tions from compression, ib. -
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Currents continwd.

in the sea produced by winds, v. 149.

Curse on man, in two points not to be removed,
iii. 222.

Custom and habit, influence of, on the mind,
iii. 438.

precepts relating to, iii, 439.

Custom contin ued.

Aristotle on, v. 24.

four precepts concerning, v. 25, 26.
Cuttle ink, ii. 578, 579.

Cycle of weather in how many years, ii. 53.

Cygnus, new star in, v. 538.

nova Stella in Cygno, iii. 752.

D.

Dsemonologie, King James's book on, 5. 498.

Dairy, history of the, proposed, iv. 269.

Daisy roots in milk will make dogs little, ii.

458.

Dalmatiae putei, in quibus, si dejiciatur lapis,

tenipcstas prorurnpit, ii. 41.

D'Amico, his astronomical writings, iii. 719.
Dances of the stars, v. 523.

Dancing, time in, ii. 389.

Daniel, his prophecy of the increase of know-

ledge, iii. 221; iv. 92, 311.

prsedictum ejus, iii. 584.

Darkness at the death of Julius Caesar, v.

529.

Dates and order of the several works, i. 103
107.

of Bacon*s fragmentary works, iii. 212.

Days of the week, their names whence, i. 554.

Deacervationem, dilatationes corporum per,
ii. '285, 300.

Dead sea. living bodies will not sink in, ii.

590.

black stone used there for fuel, ii. 591.

Death, motion the instant after, ii. 474.

remaineth in birds longer than in men,

why, ib,

fear of, mitigated by learning, iii. 314 ;

v. 14.

the art of the physician ought to mitigate
the pains of, iv. 387.

porches of, v. 311.

vitality after, v. 316, 317.

vitality of animals, v. 316.

precursors of, v. 315 317.

from the head, convulsions, v. 315.

from the heart, labour of the pulse,

ib.

changes following, ib.

vitality of animals, ib.

resuscitations from, v. 317.

provisional rules concerning the form of,

v. 320335.
natural, how it destroys the human body,

v. 218.

the porches of, v. 334.

De Augmentis Scientiarum, i. 431 837.

dedicatio ad regem, i. 431 433.

divisio in dims partes, i. 433.

Debt, degrees of, iv. 466.

Deceit, the foulest disease of learning, iii.

287.

Dedications of books not to be commended,
iii. 28].

P P

Dedicatio librorum ad patronos, an bona, i.

449.

Deduction, when admissible in Bacon's system,
i. 22.

Deeds more trustworthy than words, iii. 457.

Deer, bone found in the heart of a stag, ii.

581.

horns of, ii. 583.

young horn putteth off the old, ib.

generation of, ib.

Defects, importance of concealing, iii. 463.

of character, how to be concealed, v. 68.

Defectus occultandi, i. 781, 782.

1. cautione; 2. praetextu; 3. confidentia, ib.

Deficient parts of learning, how proposed to

be treated, iv. 23.

De Interpretatione Naturae Froemium, iii.

518520.
preface to, iii. 507 517.

date of, iii. 507.

design of, i. 1 05.

Delay, antitheses for and against, iv. 489, 490.

De libera Monarchist, libi-um Jacob! I. lau-

datum, i. 728.

Deliquia animi, modi resuscitandi ex iis, ii.

209.

Democratie, the state of knowledge is one, iii.

227.
_

Democritus, his opinions not identical with those

of Lucretius, ii. 86.

his "motus plagse," ii. 346.

story of, when dying, ii. 650.

his theory of physics deeper but less

popular than those of Aristotle or

Plato, iii. 228.

why it gave place to them, ib.

his theory of colours borrowed by Epi-

curus, iii. 238.

his school went furthest into nature, iv.

58, 60.

removed God from the structure of things,
iv. 363.

this disposed of the doctrine of final

causes, iv. 364.

too fond of comparisons, iv. 452.

his remark on the paucity of species and

variety of individuals, v. 209.

his doctrine concerning atoms, ii. 381 ;

v. 419, 464
; 514,515.

compared with that of H^ro, v. 421.

with that of Pythagoras, v. 422.

did not ascribe gravity to the atoms,
iii. 83.

3
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Democritns continued.

his question, whether all things can

be made out of all things, v. 422.

on the principles of motions, ib.

his atomic theory overthrown, v.

423.

not adopted by Bacon, i. 45.

his philosophy compared with the myth of

Eros, v. 461.
treated as childish by the vulgar, v.

465.

called for his learning Magus Pentathlus,
v. 465.

reverenced in times of Roman learning, v.

446.

his philosophy destroyed by Genseric and

Attila, not by Aristotle, ib.

his conclusions respecting matter come
nearest to that of the primitive wisdom,
v. 491.

in the matter of the sweet figs, v. 513.

concerning the existence of a vacuum,
v. 520.

philosophia ejus naturalis, i. 569, 570.

varietas ampla, species paucae, ii. 86.

doctrina de atomis, iii. 15, 82, 737.
cum Heronis comparata, iii. 17.

cum Pythagorse, iii. 18.

labefactio doctrinse de atomis, iii.

19.

quaestio ejus, ntrum omnia ex omnibus
fieri possint, ib.

de motuum principiis, ib.

de principiis rerum et mundi originibus,
iii. 80.

philosophia ejus a vulgo pro puerili ac-

cepta, iii. 83.

propter doctrinam, Magus et Pentathlus

vocatus, ib.

in saeculis Romans doctrinae honoratus,
iii. 84.

Attila et Barbari, non Aristoteles et Plato,

philosophiam ejus pessumdedere, ib.

ad priscam sapientiam proxime accedit,

iii. 110.

doctrina de vacuo coacervato, iii. 115.

non infeliciter philosophatus, iii. 537.
cum Aristotele comparatus, iii. 570.
sector mundi bonus, iii. 738.
de vacuo, iii. 741.
circa ficus mellitas, iii. 736.

Demonstrataon.es, quatuor eorum genera, i.

646.
in orbem, ib.

Demonstrations, vicious, the strongholds of

idols, iv. 70.
consist of four parts, each faulty, ib.

distributions of them deficient, iii. 397.
are of four kinds, iii. 397; iv. 434.

by immediate consent, ib.

by induction, ib.

by syllogism, ib.

by demonstration in circle, ib.

Demosthenes, answer of, to ^Eschines, iii.

273.
his counsels to the Athenians, iii. 278.

Demosthenes continued.

a water-drinker, iii. 443.

quoted, i. 200 ; iv. 464, 466.

.flSschini respondens, i. 441.

de consiliis suis ad Athenienses, i. 446.

citatus, i. 680, 681.

Denbigh iu Britannia, caverni in, ii. 40.

Dendamis the Indian, v. 1 12.

ad Alexandri nuntios, i. 831 ; iii. 537.
Dense and Eare, history of, v. 339, 400.

preface to, ii. 229 240.

when written, ii. 229.

condition and arrangement of the tf?t, ii.

239, 240.

the basis of natural philosophy, v. 339.

DensietEari Historia,ii. 241 305 ; iii. 684.

Densitas materiae, historia de ea, ii. 241 345.

tabulae densitatis, ii. 245, 246.

partium terras interiorum, ii. 248.

fons ejus in profundo terra?, ii. 249.

scala coacervationis, ii. 248, 249.

dura non ex necessario densa, ii. 250.

natura ejus cum gravitate magnum con-

sensum habet, ib.

item cum tarda acceptione et depositione
calidi et frigid!, ib.

Archimedis fSpijKa, quid, ib.

nihil auro ponderosius, ii. 251.

plumbum et mole et pondere crescit, ib.

comminutae et distillatse, ii. 252, 253.

pneumaticorum, ii. 254 258.

Density of Matter, history of, v. 339, 400.

preface to, ii. 229240.
table of densities, v. 341, 342.

of the interior of the earth, v. 344.

source of, in the depth of the earth, v. 345.

irregularities in the scale of, ib.

hardness no test of, v. 346.

has a great agreement with weight, ib.

also with the slow reception and loss of

heat, ib.

(vpijKa of Archimedes, what, ib.

nothing heavier than gold, v. 347.
lead grows in weight, ib.

powdered or distilled, v. 347 349.

of pneumatic bodies, v. 349 354.

conclusions concerning, v. 398339.
Densum et Earum naturalis philosophic veluti

basis, ii. 244.

Dentes squamas formant, ii. 298.

De Officio Eegis, librum Jacobi I. laudatum, i.

727, 728.

Depreciation in the price of virtue, v. 67.

De Principiis atque Originibus, iii. 65; v.

461496. See Cupido.

Derbyshire, caverns in, from which wind

issues, v. 161.

Descriptio Globi Intellectualis, iii. 727 768.

preface, iii. 715 726.

translation, v. 503 544.

dale, iii. 715.

Desiccatio corporum, i. 336; ii. 114 116.

fit per calorem, ii. 114, 115.

ae'rem, ii. 115.

setatem, ib.

frigua, ib.
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Desiceatio contin ued.

fit per fumum, ii. 115.

salem, ib.

gummi, ii. 116.

Bpiritum vini fortem, ib.

pulverem, ib.

quibus modis prohibenda, ii. 116 118.

desiccatum quibus modis intenerandum,
ii. 118,119.

desiccationis tres actiones, ii. 119 121.

1. attennatio humidi in spiritum, ii.

119, 120.

2. exitus aut evolatio spiritus, ii.

120.

3. contractio corporis crassiorum, ii.

120, 121.

Desiccation, the cause of, iv. 221
; v. 220.

in grain, v. 228.

fruits, &c., v. 230, 231.

effects of, how to be removed by intene-

ration, v. 230, 231.

three actions of:

1. attenuation of moisture into spirit,

v. 231, 232.

2. escape of the spirit, v. 232.

3. contraction of the grosser parts,
v. 232, 233.

wrought by heat, v. 226.

air, v. 227.

age, ib.

cold. ib.

astringents, v. 227, 228.

how to be prevented, v. 228 230.

Desiderata, or books to be written, iv. 497,
498 ; v. 121 123. See Libri desiderati.

Desire, depicted under the name of Bacchus,
iv. 333.

Desmond, Countess of, changed her teeth twice

or thrice, ii. 582.

her great age, v. 285.

Despatch of business, v. 48.

Detrimenta Scientiarum, iii. 591 608.

Dens: materia,post Deum, causa causarum, ipsa

incausabilis, iii. 80.

proprium ejus, cum de ejus natura in-

quiritur pr.r sensum, ut exclusiones in

affirmativis non terminentur, iii. 83.

Dew, theory of, ii. 374.

tJieory ofParacelsus, i. 356.

morning, cause of, v. 386.

Diaeta, ii. 194196.
quae ad vitam longsevam prodest, ii. 153,

154.

Diagoras, his saying respecting offerings to

Neptune, iii. 395.

Dialectica scientias non promovet, cur, i. 129.

inutilis ad principia invenienda, i. 189.

non cogitat de inveniendis artibus, i. 61 7

619.

inductionem proposuit vitiosam, i. 620, 62 1 .

Graecorum, iii. 685.

Diapason, or eighth, ii. 386.

Diaphaneitas lucidorum, ii. 320.

coeli interstellaris, iii. 751.

Diascordium medicina, i. 595.

when invented, i. 596.

P P

Dichotomy, iv. 448.

of Ramus, iv. 453.

dichotomising arrangements in science un-

satisfactory, i. 663.

Diet, ii. 369 ; iii. 235; iv. 377. 393 j v. 291,
334.

of woman with child, its effects on the

child, ii. 664.

and regimen, effects of, on the mind, iii.

369.

more than medicines, promote longevity,
v. 334.

directions for, v. 301 304.

for old men, v. 303. See Regimen.
Differentia vera, i. 30.

Digesta locorum communium commendata, i.

647.

legum nova, i. 817, 818.

Digestion, weak, how comforted, v. 331.

Digests of laws, rules for, v. 100, 101.

Dilatatio corporum, ii. 259 285.

ordo instantiarum, ii. 259, 260.

per introceptionem simplicem sive admis-

sionem corporis novi, ii. 260 262.

pseudo-rarefactio, ii. 262.

per spiritum innatum se expandentem,
ii. 262266.

per ignem et calorem externum, ii. 266
271.

per calorem externum in distillationibus,
ii. 272275.

per remissionem frigoris, ii. 275, 276.

per calorem potentialein, sive per spiritus
auxiliares alterius corporis, ii. 276, 277.

per liberationem spirituum suorum, ii. 278
280.

per amplexum et occursura corporis amici,
ii. 280, 281.

per assimilationem sive versionem in te-

nuius, ii. 281283.
a violentia externa, ii. 283, 284.

per deacervationem, ii. 285.

quse pseudo-dilatatio, ii. 2o5, 301.

efficientia dilatationis novem, ii. 301.

Dilatation of bodies, v. 354381.
arrangement of instances, ii. 355.

by simple introception or admission of a

new body, ii. 355 357.

a pseudo-rarefication, v. 357.

by the native spirit expanding itself, v. 357
361.

by fire and external heat, v. 361 366.

by external heat in distillations, v. 366
370.

by remission of cold, v. 370.

by potential heat, or the auxiliary spirits

oi another body, v. 370 372.

by liberation of their spirits, v. 372 375.

by the embrace and meeting of a friendly

body, v. 375, 376.

by assimilation or conversion into a rarer

body, v. 376, 377.

by external violence, v. 378 380.

by diffusion, v. 380, 381, 395.

a pseudo-dilatation, v. 380.

nine efficients of, v. 396.
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Diluvium, praecipitatio aetatis facta est per, ii.

148.

Dindamus. Vide. Dendamis.

Diogenes, de fortitudine, i. 721.

apophthegma Alexandri, i. 473.

strength of mind not in abstaining, but in

sustaining, v. 10.

Dionysias the Areopagite, visions of, i. 546.

areopagita, i. 464.

Dionysus, fable of, explained, iv. 332 335.

fabula ejus interpretata, i. 535 538.

Direction, certainty and liberty of, what, iii.

253.

freeing the direction, in the instance of

whiteness, iii. 236.

three cautions relating to, iii. 240, 241.

See Freeing a direction.

Discord, ii. 387.

ending in a concord, sets off the harmony,
iv. 339.

Discourse, the method of, or wisdom of trans-

mission, iv. 448 454. See Logic.

Discovery, art of, may advance as discoveries

advance, iv. 115.

discoveries, which could not have been

preconceived,give new hope, iv. 99. 101.

of ordnance, iv. 99.

of silk, ib.

of the magnet, iv. 100.

of printing, ib.

of mind by body and body by
mind, a branch of human phi-

losophy, iii. 367.

Diseases, cures of, iii. 376.

anatomy useful in discovering the causes,

of, iii. 374.

many pronounced incurable through igno-

rance, iii. 375.

incurable, a treatise on, needed, iv. 387.

mental, drugs prescribed for, iv. 377.

venereal, called by the French the disease

of Naples, why, ii. 34 7, 348.

French pox, ii. 439.

contrary to predisposition, more difficult

to cure, ii. 367.

infectious, classification of, ii. 439.

such as reside in the spirits, ib.

such as taint the breath, ib.

such as come forth to the skin, ib.

such as reside in the humours, ib.

Dissimulation, impolicy of, iii. 467.

Pompey, an example of, ib.

the art" of, v. 69, 70.

antitheses for and against, iv. 485.

Dissimulatio periculosa, i. 782, 783.

antitheta de ea, i. 700.
Dissolution of bodies, caused by the workings

of the spirit within them, v. 224.

antidote to, twofold, ib.

1. close confinement of the spirit,
as

in hard bodies.

2. voluntary detention, as in oily
bodies.

Distempers of learning, iii. 282 290.

Distillata, ponderatio distillatorum, ii. 252,
253.

Distillation, whether known to tlte ancients, i.

192.

in close, ii. 383 ; iv. 420.

of spirit of wine, iv. 415.

by gravity, ib.

dilatation of bodies by, v. 366 370.
two kinds of, v. 366/367.
nature of, v. 367, 368, 387.

experiments in, suggested, v. 368, 3G9.

Distillationes, dilatationes corporum per, ii.

271275.
duorum generum, ii. 272.
natura et modi eorum, ii. 272, 273, 291,

292.

experimenta circa, ii. 273, 274.

distillatio clausa, i. 6, 32.

Distilled bodies, their weights, v. 350, 351.

Diurnal motion, not confined to the limits of

the heaven, v. 449.

explains that of the tides, v. 449

451.

shown in the heavenly bodies, v. 450.

in the lower comets, ib.

in the tropic winds, v. 451.

in the motions of winds and clouds in

Europe, ib,

inference from, of the immovability of the

earth, v. 458.

of the starry heaven, v. 552. See Mo-
tion.

Dramas motus, non proprie caelestis, sed plane

cosmicus, ii. 53.

fluxus et refluxus maris diurnos explicat,
ii. 53, 54.

in coelestibus manifesto, iii. 53.

in cometis humilioribus, iii. 53, 54.

in vends tropicis, iii. 54.

in ventis et nubibus apud nos, ib.

ostendit globum terrae esse immobilem, iii.

61.

cffili stellati, iii. 774. Vide Motus.

Divination, two kinds of, iii. 380 ; iv. 399.

artificial, of which two kinds, viz.

rational, and experimental, ib.

natural, of which two kinds, viz.

primitive ; by influxion, ib.

Chaldaean astrology, an example of the

experimental kind, ib.

history of, not to be quite ignored, iv.

296.

proposed history of, iv. 269.

Divinationum naturalium historia conscri-

benda, i. 409.

genera, i. 607, 608.

Diving-bell, iv. 234
;
v. 394.

wJien invented, i. 351.

Divinity, two principal parts of, viz. 1. the

matter revealed ; 2. the nature of the

revelation, iii. 48 J.

methodical interpretation of Scripture

dangerous to, iii. 484.

perfection unattainable in, iii. 484.

the best form of writing on, iii. 487.
four branches of, iii. 488.

matter of, not deficient, iii. 490.

will not supply philosophy, v. 117.
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Divinity continued.

opposition shown by, to natural philoso-

phy, iii. 499.

inspired, iv. 336 ; v. 111.

distribution of divine learning, iii. 329.

divine testimony to the dignity of know-

ledge, iii. 295301.
Divisions of knowledges, should be for dis-

tinction, not separation, iv. 373.
of the sciences, iv. 275 281.

Divitise, antitheta de eis, i. 691.

Doctrina humana, divisio ejus triplex in his-

torian), poesin, philosophiam, secundum
tres intellectus facultates, memoriam,
phantasiam, rationem, i. 494 ;

iii. 727.

Tel delectationis causa, vel emolument!,
vel ornamenti petita, iii. 594.

tres doctrinarum period!, i. 186; iii. 614.

Vide Scientia, Philosophia.

Dog, how to make little, ii. 458, 459.

knows the dog-killer, ii. 666.

only delights in fetid odours, ii. 611. See

Bite.

Dogmas, differ from problems, how, iv. 358.

Dolorum historia conscribenda, i. 409.

Domitian, dream of, iii. 303.

somnium ejus, i. 471.

Dottrels, catching of, ii. 423.

Doubts, two sorts of, iii. 364.

1. Particular, ib.

2. Total, ib.

excellent use of a registry of, iii. 364
;

iv. 357.

a calendar of, proposed, iv. 358.

shouldnot be raised by confutations,iv. 451.

Dracones, i. 165.

in astronomia, iii. 776, 779.

Dragons, iv. 348.

in astronomy, v. 555, 557.

Dramatic poesy, iv. 316.

Dreams, procured by perfumes, ii. 650.

of Lord Bacon before his father's death,
ii. 666.

exposition of, iii. 368.

history of, not to be quite ignored, iv. 296.

art of interpreting, iv. 377.

Drebbel, his experiments inproducing cold, i. 628 .

Dregs of heaven, v. 535.

Drinks conducive to longevity, v. 293.

to prevent acrimony in, ib,

new ones suggested, ib.

warm commended, v. 294.

suited to longevity, v. 303.

a restorative receipt for, iii. 828. See

Maturation of Drinks.

Dripping-tree in the Canaries, iv. 239
; xi.

356.

Drums, singing into, ii. 422.

Drunkenness, ii. 571, 572.

sperm of drunken men unfruitful, why,
ii. 571.

defect of voluntary motion in, why, ii.

571.

delusions during, causes of, ii. 572.

wine, when injurious, when not, ii. 573.
death from, ii. 312.

Dryness, produced by emission of the spirit,

v. 321.

Dualism, iii. 75.

Duality of tlie soul, a doctrine borrowed by
Baconfrom Telesius, iii. 77.

Du Bartas de Parasitis, i. 449.
Dubitandi via media, i. 462.

Dubline, more like a perlect ruby than a spinel,
iii. 240.

Dulcoration of metals, ii. 460.
of fruits, ii. 489, 624.

of salt water, ii. 632.

Duns Scotus, buried alive, v. 317.
vivus sepultus, ii. 209.

Durabilia duo sunt, durum et oleosum, ii.

112.

Durabilis natura, ii. 108, 110114.
1. In corporibus inanimatis, ii. 110 112.

2. In vegetabilibus, ii. 112 114.

Durable and non-durable bodies, the nature of,

v.220, 222 224.

metals and mineral matters, v. 223.

vegetable matters, ib.

animal matters, ib.

and transitory bodies, inquiry concern-

ing, v. 209.

Duratio ventorum, ii. 52.

Duration of life, provisional rules concerning,
v. 320335. See Longevity.

Dust, helps fruitfulness of trees, how, ii. 546.

Dutchman, a certain, his theory of making
gold, ii. 449.

Duty, iii. 428.

analogy between virtue and, ib.

common and special, ib.

doubtful cases of, iii. 431.

of a king, iii. 429.

relating to professions, iii. 430.

relative, iii. 431.

comparative, ib.

or, the good of communion respecting

society, v. 14.

two divisions of, v. 15.

Duty of a King, King James's treatise, v. 16.

.

Eagle, renews his beak, ii. 663.

Ear, arts of pleasure belonging to tlie, iii. 378.
See Sound.

Ear-trumpet suggested, iv. 417.

Earth, newly turned, virtues of the smell of,

ii. 649.

configuration of the, iv. 261, 266.

Earth continued.
*

rotation of the, an arbitrary supposition,
iv. 212 ; v. 450, 558.

a magnet according to Gilbert, v. 454.

incrustations of, directed towards the

poles, why, v. 455.

whether a magnet, v. 455.
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Earth continued.

whether immovealjle, v. 458.

came next to Chaos ; the parent, then

bride of Coelum, v. 469.

doctrines of Telesius respecting, v. 479,

494.

why not destroyed by the sun, according
to Telesius, v. 480, 481.

its influence on the sun, v. 494.

whether the centre of the universe, v. 516.

the innumerable changes on its surface,

v. 532.

how far subject to change, v. 525 527.

itself acts upon the air, v. 526.

our ignorance of the interior, v. 525.

all emanation from it stops on this side

of the heaven, v. 530.

the original source of cold, v. 531. See

Rotation, Terra.

Earthquakes, history of perturbations and

earthquakes needed, iv. 266.

a swelling of the earth, v. 359, 526.

in Herefordshire, ib.

do not rise from any great depth, v. 438.

the greater may be compared to comets,

which happen but seldom, ib.

East wind blows continually in the tropics,

v. 147.

and in European seas, ib.

in Europe dry and biting, why, v. 147,

157, 451.

whether concurrent with the motion of

the heavens, v. 148.

very injurious according to the proverb,
v. 154.

dry, biting, and destructive, v, 157.

bad for vegetation, ib.

visible things seem larger in, ib. See

Eunis, Winds.
Ebrietas infert mortem subitam, ii. 204.

Ecclesia Christiana eruditionem conservavit,

i. 469.

unitas ecclesiae, i. 834.

Ecclesiastical history, iii. 329, 340 ; iv. 293,

301, 312, 313.

division of, iii. 341.

Ecto, wife of Pan, iv. 319, 326. Erasmi jocosa
de Cicerone, i. 45J. See Sounds, reflections of.

Ecphantus, iii. 738 ;
v. 515.

Ecstasis voluntaria, ii. 171.

Education of youth, not a mean employment,
iii. 276.

a matter of small honour, iii. 216

games of recreation, part of. iii. 379.

revived by the Jesuits, iii. 277.

collegiate, for boys and young men, prefer-
able to private, iii. 416.

collegiate, the best, iv. 495.

consult the schools of the Jesuits, iv. 494.

Egg of Columbus, truth of the story, i. 459.

experiment with glass egg, iv. 209, 236.

turned to stone, ii. 375 ; v. 390.

laid by Nox,from which Cupid was born,
v. 461, 463, 465.

cosmogony, collection of passages relating

to, iii. 79.

Egnatius, his book quoted, v. 95.

Egypt, no rain in, why, ii. 587.

mode of clarifying water, ii. 588.

plant found in the desert there, which aids

child-birth, ib.

Egyptian mummies, ii. 588 590.

Electiones per astrologiam non rejicienda;,
i. 558.

Elections astrological, iv. 353.

not to be entirely rejected, iv. 354.

Elector of Saxony, informed of his sentence to

death when at chess, i. 582.

Electrica operatic, quid, i. 334.

Electricity, what it is, iv. 218.

Electron! includens muscas, ii. 212.

Elementa quatuor, de compositione subluna-

rium, ii. 248
; iii. 575, J06, 749.

error Peripateticorum de decupla propor-
tions eorum, iii. 259.

natura eorum secundum Telesium, iii. 95.

Peripatetici elemeutis aequas materia? por-
tiones assignarunt, iii. 1 1 2.

commentum Aristotelis, iii. 578, 604.

hasc doctrina medicinse stei iiitatern attulit,

iii. 604.

orbes elementorum, i. 165.

Elements, the four, v. 525.

sublunary matters not all composed of

relative proportions of, v. 344.

orbs of the, i. 164.

fiction of, iv. 66.

Bacon 's objection to the common doctrine of,

ii. 237.

symbolizing, what, iii. 20.

history of the, iv. 299.

nature of, according to Telesius, v. 476.

opinion of the Peripatetics respecting the,

v. -193.

Elenches, doctrine of, iii. 393, et seq. ; iv. 429
434.

excellently handled by Aristotle and

Plato, iii. 393
; iv. 430.

deficiency in, iii. 397.

example of an Elenche, iii. 412.

three kinds of, iii. 393, note.

of sophistical fallacies, iii. 430.

of fallacies of interpretation, iii. 430,
431.

of false appearances or idols, iii.431

434.

Elephantis duratio vitae, ii. 122.

Elision of the air a false explanation of sound,
ii. 393, 394.

Elizabeth, Queen, her reverence for learning,
iii. 274, 306.

her excellent government, iii. 307 ; iv.

283.
her favour shown to Bacon, i. 6, 7.

Elizabetha, Regina, i. 443, 485.

Ellipsoid, Poinsot's illustration of motion,
iii. 724.

Elocution, or the art of transmitting know-

ledge, iii. 384. Se.e Logic.

Eloquence, inclines the affections to obey
reason by influencing the imagination,
iii. 410.
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Eloquence continued.

should be adapted to the audience, iii.

411.

when mischievous, iii. 418.

inferior to wisdom, iv. 454.

Seneca on, v. 4.

Emanation from the earth, all stops ou this

side of the heavens, v. 530.

of the Scriptures, v. 118.

Emanationes Scripturaruin, librum desidera-

tum, i. 836,
Emblemata memoriae, i. 648.

Emblems, iv. 440.

aids to memory, iv. 437.

Embryo, form of, how regulated, i. 358. See

Acceleration.

Emendatio animi, i. 785.

Emmanuel Comnenus poisoned the water in

war, ii. 646.

Emollients for the body, iv. 393.

a means of sudden renovation, v. 33'2.

by what means produced, ib.

Empedocles, his doctrine of strife and friend-

ship, v. 489.

theory of the moon, v. 535.

doctrina ejus de lite et amicitia, iii. 108,
109.

de luna, iii. 760.

Emperors, Roman, Greek, French, and Ger-

man, short-lived, v. 249, 250.

Empire, antitheses for and against, iv. 475,
476.

the art of, v. 78.

how to increase the bounds of, v. 79
88.

Empirica philosophia, i. 174, 175.

Empirical philosophers, their errors, iv. 65.

Empirici, i. 438, 439.

formica; more congerunt, iii. 583, 616.

Empirics, why often more successful than

physicians, iii. 376.

Empyrean, v. 523.

End, the, rules the method, iv. 254.

Endurance, divided into, patience of natural

wants, and fortitude under torments, iv.

394.

Endymion, iv. 327.

England, history of, great deficiency in, iii.

336 ;
iv. 306.

should be united with that of Scot-

land, ib.

her yeomanry and free servants, v. 82,

83.

Enigmatical method, iii. 404.

Enoch, the first contemplative, v. 8.

Enthymems, iv. 428.

Entium conditiones, ii. 86, 87.

Envy, the oblique eye of, ii. 60 3.

is proud weakness, iii. 219, 502.

antitheses for and against, iv. 279.

Bolus, his cave, v. 160.

Epaminondas Thebanus, i. 438 ; iii. 269.

Epictetus, philosophy of, concerning felicity,

iii. 423.

on the degrees of mental tranquillity,

iv. 465.

Epictetus contimtcd.

placed felicity in content, v. 9.

philosophia ejus, i. 7'20.

de mortalitate, i. 480.

de gradibus tranquiilitatis, i. 680.

Epicurus thought the gods were of hun an

shape, iii. 241.

folly of his rejection of Fate, iv. 321.

hastened his death by wine, iv. 387.

his "
tentamenta," iv. 457.

p'.aced felicity iu pleasure, v. 8, 13.

overthrew the walls of the world, v. 514.
de virtute, i. 719.

laudatus, iii. 537.

moenia mundi diruit, iii. 737.

Epicycle, moon revolving round the earth in,
v. 517.

Epicyclum lunse, iii. 741.

Epimenidis anti-urn, ii. 159.

Epistolae Ciceronis, i. 769.

Epitaph of Bacon, i. 18.

Epitomes, corruptions of history, iii. 334,
407.

Equals, things equal to the same are equal to

one another, a universal maxim, iv. 338.

Equestris rei historia conscribenda, i. 410.

Equilibrium, doctrine of, not alluded to l>y

Bacon, iii. 511.

Equinoctial, the causes of temperate heat

under, ii. 472, 473.
breezes cool the air, ii. 473.

length of night does not compensate
the heat of day, ib.

stay of the sun making long summer,
ib.

Equinoxes, precession of, unknown to Bacon,
iii. 512.

Equity, the fountains of, v. 88.

Equus vix quadragesimum annum attingit,
ii. 123.

Erasmus, Us proverbs used by Bacon, i. 627.

echo ejus jocosa de Cicerone, i. 451.

Ericee incensio general ventos, ii. 50.

Eros, or Cupid, his origin, iii. 65, 66.

according to Heslod, iii. 66.

according to t/te O/phic poems, ib.

whether identical with Phanes, iii. 66, 67.

llacon's interpretation of the myth, iii. 67

69, 73. See Cupid, Love.

Errores, spes certissima ex praeteriti temporis

erroribus, iii. 617.

invetcrati quomodo tractandi, iii. 619.

Errors of schools of philosophy, iv. 63 66.

of the sophistical, iv. 64.

of the empirical, iv. 65.

of the superstitious, iv. 66.

apotheosis of error, nothing so mischie-

vous, il.

constitution of the individual mind influ-

ences the judgment, iv. 59, 60.

of past scientific inquirers, iv. 92 98.

track of, the same, in divine and human
truth, iv. 41 1. See Understanding.

Eruditorum Princioum regna felL-iu, i.

471473.
Eryngium roots, ii. 361.
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Essences, transcendental conditions of, iv.430.

inquiry concerning the adventitious con-

ditions of, iv. 339, 340.

Essex, Bacon's connection w ith, i. 6.

Eternity of universe, i. 245.

of matter, v. 491. ,

of the heavenly bodies, v. 525, 527
531.

not to be reasoned of, from the principles
of motion, v. 526, 530.

constancy of motion, a sure token of, v.

530.
attributed by heathen arrogance to the

heaven only, T. 532.

by Sacred Writ to earth and heaven, tZ>.

Etesiae venti, ii. 28.

Etesian or anniversary winds, v. 149.

Ether, whether the whole pure and immutable,
T. 527.

pure, the nature of, v. 520, 521.

Ethica voluntatem hnmanam tractat, i. 713.

practica pars ejus a scriptoribus omissa,
L 713 715.

ethicae duae partes
1. Doctrina de ezemplari sive imagine

boni, bonum considerat,
a. aut comparatum, secundum gra-

dns, de quo optime gcriptum
est, i. 715, 716.

i. aut simplex, secundum genera, ib.

boni natura duplex, i. 717 721.
Vide Bonum.

2. Doctrina de cultura animi, i. 731
742. in qua tria consideranda,

a. Characteres diversi dispositio-

num, i. 733 735.

b. Affectus et perturbationes, i.

735737.
c. Remedia sive curationes, i, 737

742.

Ethics, the affections the principal subject of,

iii. 437.

treats of the will, appetite, and affections,

producing actions, iv. 405. See Philo-

sophy.

Etymologia nominnm, i. 654.

Etymology of names, iv. 441.

Eudoxus asserts that there is a cycle of winds,
v. 174.

de serie ventorum, ii. 53.

Eucatalepsia, i. 219 ; iv. 111.

Eunuch, shrill voice of, why, ii. 408.

Eurus inter tropicos continue flans, ii. 26.
in maribus Europje, ib.

in Europa desiccans et acer, cur, ii. 27.
cum motu aeris concurrit, ii. 28.

qualitates ei peculiares, ii. 33, 34, 36.

acris et desiccans, cur, iii. See East Wind,
Wind*.

Euthanasia, or easy death, to be procured by
physicians, iv. 387.

Euthumia of Epicurus, iv. 321.

Evil, knowledge of, necessary to the protection
.

of virtue, iii. 431 ; v. 17.

Examples, danger of servile imitation of, v. 66.

use of, in U-gislation, v. 92 94.

Excise, oriyin of, i. 795.
Exclusion or rejection of natures, table of,

iv. 147.

method of, i. 34 37.

of the air contributes to longevity, v. 329.

Exclusiva must be at first imperfect, i. 36,

37.

Excommunication, v. 116.

Excrements, smell of, why disgusting, ii. 64.

sweet odours made from, ib.

proposed history of, iv. 267.
Excrementorum historia conscribenda, i. 409.

Excrescences on trees, ii. 515, 516, 537.

Excretions, repulsive odour of the, iv. 223.

Exempla ex quibus jus hauriendum ubi lex

deficit, i. 808 810. See Leges.

Exemplar of good, v. 5.

Exercise of the body, ii. 440.

rules for, ib.

benefits of, ib.

evils of, ib.

women take less than men, therefore live

longer, ib.

the different kinds of, for health, iv. 384.

for schoolboys, iv. 496.

effect of, on'heahh, v. 278 291.

when to be taken, v. 301.

Exercitatio ad spirituum frsenationem prodest,
ii. 171.

quomodo utenda, ii. 193, 194.

Exercitia in erudiendo iuterdum intermit-

tenda, i. 710.

Exhalationes ventorum, ii. 39, 40.

Exhalations of air from the earth, v. 160.

Existence and non-existence, inquiry concern-

ing, v. 209.

Exossation of fruits, by destroying the pith of

the stem, ii. 505, 622.

Exoteric method of discourse, iv. 450.

Expansio sive coitio material, i. 311, 323,
335.

per ignem, ii. 301.

pnenmaticornm, ii. 257, 258.

materiae, iii. 691, 692, 696700.
vaporis aquae, iii. 705708.
vaporis olei, 703.

spiritus vini, 709, 710.

Expansion of pneumatic bodies, v. 352 3.54,

397.

Expectation, the figure of checking expectation
in rhetoric, iii. 230 ;

iv. 339.

Experience, knowledge of men's dispositions
to be gained by, iii. 435.

two sources of accident and experiment,
iv. 81.

learned, or the Hunt of Pan, iv. 413
421.

Experientia duplex, per casus, per experi-

menta, i. 189.

libera, iii. 582.

literata, iii. 389, 573, 685.

modos experimentandi tractat, i. 623
633. Vide Experimentum.

Experimenta, modi experimentandi, i. 624
633.

per variationem, i. 624 626.
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Experimenta continued.

productionem, i. 626, 627.

translationem, i. 627 629.

inversionem, i. 629, 630.

compulsionem, i. 630, 631.

applicationem, i. 631.

copu'ationem, L 631, 632.

snrtes, i. 632.

et lucifera et fructifera experimenta pe-

tenda, i. 128, 402.

in historia natural!, i. 142.

quomodo reeordanda, i. 402.

in rebus vulgarissimis, cur non rejicienda,
i. 213215.

in rebus curiosis et inutilibus, cur, i. 215.

experimentorum subtilitas, i. 138. -

historia, iii. 689.

Experimental history, iv. 294.

Experiments must be preceded by hypothesis,
i. 386.

fructifera or lucifera, ii. 501.
no true knowledge without, ii. 672.

necessary in natural philosophy and phy-
sic, iii. 325.

due office of, iv. 26, 29, 30.

ordinary mode of conducting faulty, iv.

70, 71.

in things familiar and mean, why intro-

duced, iv. 108, 109.

in matters purely speculative, whv, iv.

107.

Experiments continued.

proper mode of recording, iv. 261.
endowments needed for carrying out, iv.

287.

past, the test of astrology, iv. 354.

calendar required of those of more general

use, iv. 369.

method of, proceeds either by variation of,

iv. 413 415.

production of, by repetition or by
extension, iv. 415, 416.

translation of, which is of three kinds,
416418.

inversion of, iv. 418.

compulbion of, iv. 418, 419.

application of, iv. 419.

coupling of, iv. 420.
chances of, iv. 420, 421.

of light more to be sought than those of

fruit, iv. 421.

Exporrectio materiae in corporibus iisdem tan-

gibilibus, ii. 246, 247.

integris et comminutis, ii. 252.
crudis et distillatis, ib.

pneumaticis, ii. 255.

Eye, the evil, ii. 653.

cannot pass one kenning without further

sailing, iii. 235.

arts ofpleasure belonging to tJte, iii. 378.

Eyelashes for the safety of the sight, iv. 363,
364.

F.

Faber fortunse propriae, i. 770, 771.

Fables, use of, by the ancient poets, iii. 345.

valuable observations expressed by the

ancients in, iii. 453.

used by the ancients more than the

moderns, why, v. 56.

Fabricius, David, Kepler's letter to, iii. 724.
Fabulanun origo, i. 769.
Face in the moon's orb, dialogue of Plutarch

respecting, v. 493.

Facies, in faciebus hominum magna varietas,
i. 589.

in orbe lunae, iii. 112.

Facilitas, antitheta de ea, i. 699.

Facility, antitheses for and against, iv. 484.

Facilitates animae, domicilia eorum in propriis

partibus corporis, i. 586, 607.

Faculties of the mind, seats and domiciles of,

iii. 369.

Plato's opinion on the, iii. 370.

Faex cceli, iii. 760.

Fainting fits, use of perfumes in, ii. 648.

to recover from, v. 31 7.

Faith, iii. 478.
service rendered by philosophy to, iii. 300.

a main branch of divinity, iii. 488.
nature of, ib.

its mysteries not to be deduced from

reason, iv. 341.

religious, v. 112.

Falinus a magno Rege legatug ad Graces, i.

478.
Fall of angels, iii. 217 ; v. 29.

of man, i. 58 ; iii. 265, 296
; iv. 247,

316, 320, 405, 500. Vide Lapsus
hominis.

Fallacies sophistical, iv. 430.

of interpretation, iv. 430, 431.
of false appearances or idols, iv. 431 434.

Falling bodies. Bacon's ignorance respecting,
iii. 511.

speed of, not in proportion to weight, iv.

416. See Gravity.
False appearances arising from the general

nature of the mind, iii. 395.
from individual nature and custom, iii. 396.

from words, ib.

cautions against, deficient, iii. 397.

Falsehood, the worst disease of learning, iii.

285.

and truth, contrary effects of litigious

arguments upon, iii. 491.

Fame, Ariosta?sfiction regarding, iii. 337.
Solomon's judgment respecting, iii. 338.

not the true motive of virtue, iv. 468.

good, the only possession a dead man has,

iv. 308.

Family feuds, v. 37, 38, 40, 41.

Famuli nobilium apud Anglos, boni milites, i.

796.
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Fantastical learning, a distemper, iii. 282,287.

Fascinatio, vis imaginationis in corpus alterius,

unde, i. COS, 609.

Fascination is ever by the eye, ii. 653.

defined, iii. 380, 381.

the power and act of imagination inten-

sive upon the body of another, iv. 400,
401.

Fastings, religious meaning of, iv. 377.

Eat, to turn flesh into, ii. 550.

Fates, the, Pan's sisters, why, iv. 321.

Faustae Cons tan tin i Alagni uxoris nex, ii. 205.

Fear of death, v. 14.

Feast of the family, an institution of the New
Atlantis, described, iii. 147 151.

Feathers and hairs of divers colours, how to

produce, ii. 378, 379.

the young put off the old, ii. 575.

Felicitas, an in virtute an in voluptate posita,
i. 719.

Felicity of the Stoics, iv. 467.
wherein to be placed, v. 8 10, 13.

Felis ;etas, inter scxtum annum et decimum,
ii. 124.

Fermentationes liquorum, ii. 262.
Fermentations of liquors, v. 357.

theory of, i. 341.

Fernelius, iii. 531.

Feuillans, the order of, iv. 243; i. 360.

Fibrous and viscous bodies, distinction be-

tween, ii. 617.

Ficinus, his notion of transfusion of blood, v.

307.
on David and Abishag, v. 309.

Fictions of law, v. 1 07.

Fides de mysteriis divinis, i. 830.
cessabit ig statu glorias, ib.

quatenus usum rationis permittit, i. 832.

Fig, milk of, an invisible ink, ii. 5; 8.

Filios, methodus ad, i. 664.

Filum Labyrinthi, ii. 687689 ;
iii. 49G

504, 625640.
inauratum, i. 319.

bombycinum, i. 207.

medicinale, ii. 365.

Final causes, Bacons doctrine of, i. 56, 57.

inquiry has been misplaced, search made
in physic instead of metaphysic, i. 363.

thus hindering the discovery of physical

causes, ib.

like Remoras, stopping the ship of dis-

covery, ib.

God, the fountain of, omitted by Aristotle,
i. 364.

Democritus wasted no time on, ib.

inquisition of, is barren, and like a virgin
consecrated to God produces nothing,
i. 365.

inquiry into, a part of metaphysic, iii.

357.

not to be confounded with physical

causes, iii. 358.
Finalis causa, i. 568 571.

in physicis causarum physicarum inqni-
sitionem expulit, i. 569 571.

inquisitio earum sterilis, i. 571.

Finlbus imperii proferendis, doctrina de, i.

792803.
Finis regit modum, i. 396.

Fins and feet, analogy of, iv. 166.

Fipple of the recorder, ii. 391, 403.

Fire, the popular notion of, useless, iv. 151.

expansions and condensations by, v.

397.

of the stars, v. 538.

doctrine of Patricius, 26. See Heat,
Flame.

Fire-arms, cause of motion in, v. 435 437.

theory of the expansive power of gun-

powder, v. 436.

First matter of the schoolmen, v. 205.

Fu-wood, levity of, v. 344, 345.

Fishes greater than beasts, why, ii. 622.

whether sea fish can be accustomed to

fresh water, ii. 564.

Fixed stars, their position, v. 517, 518.

Flabellse; ii. 73.

Flame, experiments relating to, ii. 352, 353,
601.

lighted candle surrounded by burning

spirits of wine, ii. 352.

celestial bodies are true flames, ii. 353.

arrow charred in, ib.

the continuance of, ii. 463 466.

experiments with spirits of wine, ii. 463,
464.

with wax, &c., 464.

with wicks of different materials, ii.

465.

with square turreted lamp, ii. 466.

five requisites for a lasting flame, ii. 465,
466.

right material of wick, ii. 465.

right condition of that material, ib.

easy drawing of nourishment, ib.

closeness of air, ii. 466.

warmness of the air, ib.

transitory nature of, iv. 189, 190.

some more pellucid than others, v. 533.

when feculent, unequal, v. 535.

differs from spirit, in that to spirit mode-
rate coolness is essential, v. 311.

extinguished by compression, ib.

whether lighted air, v. 324.

differs from living spirit, v. 335.

when compressed, more furious, v. 39,5.

rarer than air or spirit, v. 352.

its relation to fume, v. 353.

nature of, v. 398.

why pyramidal, v. 538.

celestial different from natural, how, ib.

See Fire, Heat, Spirit.

Flamma, natura ejus transitoria, i. 303.

bicoloris flammaj experimentum, i. 304.

duo genera flammarum, ii. 162.

cum spiritu comparata, ii. 203, 207, 216.
- utrum sit ae'r accensus, ii. 216.

rarior ae're aut spiritu, ii. 256.

compressa nimium extinguitur, ii. 202.

simpliciter compressa magis furit, ii. 300.

natura eju% ii. 303.

diaphaneitas flanimarum, iii. 757.
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Flamma continued.

experimentum de flammis, iii. 758.

feculenta inrequalis, iii. 760.

pyramidalis, iii. 763.

tres flammae regiones, iii. 769 771.

heterogenea ab ae're, iii. 769.

naturam habet coitivam in globos, iii. 772.

sidera veras flammas esse, ib.

Flamy nature, three regions and stages of it,

v. 547549.
heterogeneous from air, v. 548.
what theories denied, v. 550.

apt to unite into globes, ib.

Flattery, nature of, iii. 430.

practice of by learned men discreditable,
iii. 281.

antitheses for and against, iv. 488.

Flatus animalium, ii. 74.

Flesh of some animals not edible, why, ii. 625.
of horse eaten by some nations, ib.

of the young of birds of prey edible, ib,

of man, why not eaten, ib.

eaten by witches, why, ii. 626.

Florentine experiment, i. 325.

Flowers, coloration of, ii. 503 505.

white, mostly inodorate, ii. 503.
coloured odorous, why, ib.

of seedlings depend on soil, ii. 504.

See Garden, Colour.

Fludd, his book "
Utriusque Cosmi" i. 526,

612.

Fluidity, the nature of, iv. 1 60.

Fluor setheris continuus, iii. 744.

Fluxus et refluxus man's, i. 292, 294297 ;

iii. 4761.
refertur vulgo ad motus lunae, iii. 47.

motus maris quinque, ib.

est, vel motus sublationis et demissionis

aquarum, vel motuum progressus, iii.

49.

non est motus sublationis et demis-

sionis qualis invenitur in aqua
bullienti, cur, ib.

est motus progressivus, iii. 51.

putei nonnulli consensum habent cum
fluxu et refluxu maris, iii. 50.

consensus eorum cum motibus lunw, iii.

51, 52.

motus maris sexhorarius cum motibus

lunae consensum nullum habet, iii.

52.

est ejusdem generis cum motu diurno,
iii. 53.

qui non proprie coelestis sed plane

cosmicus, ib.

an aquae feruntur regulariter et naturaliter

ab oriente in occidentem, iii. 55 58.

tribusexemplis probatum, iii. 56 58.

reciprocatio sexhoraria icstuum quomodo
fiat, iii. 59, 60.

inquisitio facienda de magnitudinibus et

temporibus fluxuum ad diversa littora,

iii. 60.

utrum aqua tumescit, ii. 265. See Tides,
Sea.

Flying, by men, possibility of, ii. 634.

Folitanorum ordo, i. 360
; ii. 131, 358.

Folles, ii. 73 ; iii. 704.

Folly, a little causes a good reputation to

stink, v. 42.

apotheosis of, v. 523.

Fomenta corporis ex corporibus vivis, ii. 201.
a Davide usitata, ib.

a Barbarossa, ib.

Fomites ventorum, ii. 54, 55.

Fons emanationis, i. 30.

fontium origo ex condensatione, ii. 293.
Food of man, proposed history of, iv. 268.

kinds of, used in the New Atlantis, iii.

159, 160.

Fool, contend not with a, v. 38.

utters all his mind, v. 45.

turneth to deceit, v. 53.

Forcing fruit by artificial heat, i. 209
;
iv. 1 76,

420.

Foreign roots, how to convey, ii. 533.

Form, in what sense used by Bacon, i. 28 33.

investigation of, the principal object of the

Baconian Induction, i. 31, 32.

practical criterium of, i. 32, 33.

only to be arrived at by negatives, i. 34.

an extraneous part of his philosophy, i. 39.

omitted in some treatises, i. 41.

in Valerius Terminus called
" The freeing

a direction" i. 41; iii. 202.

practical object of the doctrine, i. 42, 43.

investigation of, what, i. 60.

rational soul not the substantial form of
man, i. 565.

of corporeity, ii. 236.
the worthiest knowledge to be sought, the

hardest to be found out, iii. 239.
invention of forms, the true object of

knowledge, iii. 355.

what meant by, iv. 120, 126, 146.

does not give existence, ib.

discovery of, why important, ib.

doctrine of, explained, iv. 120 123.

investigation of, instanced in the case of

heat, iv. 127 155.

whether discoverable, iv. 360.

how related to Plato's doctrine of

ideas, ib.

of substance, not to be sought till the

simpler natures have been investi-

gated, ib,

of the first class, iv. 361.

whosoever knows any form, knows also

the utmost possibility of superinducing
that nature, iv. 362.

exists more than either matter or action,

why, v. 466, 467.

angels regarded by tJte schoolmen asforms
not immersed in matter, iii. 68.

whether native and naked, or apparelled
and clothed, v. 468.

four opinions concerning, v. 469.

of death, provisional rules concerning, v.

320335.
Forma materiae, utrum nativa et nuda, an

superfusa et induta, iii. 87.

quatuor opinantium soct;c, ib.
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Terms remm essentiales seu verse differentiae,

i. 564568.
inventio earuin pars dignissima scientiffi,

i. 565.

doctrina Platonis, ib.

priinae classis, i. 566, 568.

qui formam novit, novit etiam ultimam

posbibilitatetn superinducendi naturam

illam in omnigenam materiem, i. 568.

forma albedinis, i. 566.

inventio habetur pro desperata, i. 228.

iiomiiiis explanatio, ib.

doctrina formarum, i. 228230, 257.

inquisitio formarum metaphysica, i. 235.

exeinplum inquisitionis de forma calidi,

i. 236268.
antitheta de fonnis, i. 689.

magis existere videantur quam aut materia

aut actio, iii. 84.

naturae formarum quomodo quaerendae,
iii. 793.

Formal causes, inquiry into, a part of meta-

physic, iii. 239, 355.

Formalis causa, i. 564 568.

Fonnerey, lady of, a legendary tale, ii. 98.

Formicarium artium, liber Rabelesius, i. 650.

Formica more empirici congerunt, iii. 583,
616.

Formulae, iii. 413.

rninores in rhetorica, i. 707.

Fornication, the spirit of, his form and appear-

ance, iii. 152.

Fortitude, antitheses for and against, iv. 481.

in misfortunes, iv. 464, 465.

Fortitude, antitheta de ea, i. 697.

Fortuna, antitheta de, i. 693.

Fortunae comparandae labor non minor

quam virtutis, i. 771.

doctrina de fortuna, i, 772 791.

prsecepta summaria.

1. De notitia aliorum, L 772 777.

2. De notitia sui, i. 777. (Vide
Notitia.)

3. De ostentatione virtutum, L 779
781.

4. De occultatione defectuum, i. 781,
782.

5. De dissimulatione politica, i. 782,
783.

6. De ingenii versatilitate, i. 783,
784.

praecepta sparsa circa architecturam for-

tunae, i. 785788.
1. Scire quae vere conducunt ad for-

tunam promovendam, i. 785.

2. Nimis ardua non petere, i. 786.

3. Occasionem provocare, ib.

4. Nihil suscipere in quo necesse

sit plurimum temporis suscipere,

i787.
5. Naturam imitari, quae nihil frus-

tra facit, ib.

6. Portam ad redeundum servare,
i. 788.

7. Et amicitias et inimicitias mode-

rari, ib.

Fortune, attainment of, knowledge of others

necessary to, iii. 456.

knowledge of ourselves necessary to,

iii. 461.

precepts for, iii. 456 473.

wealth and means necessary to, iii. 469.

sound information necessary to, iii. 460.

impolicy of disregarding, iii. 454.

an organ of virtue and merit, iii. 456.

great politicians attribute their successes

to, iii. 455.

method to be observed in the pursuit of,

iii. 468.

easily acquired by some, iii. 471.
not to be too much wooed, iii. 473.

true foundation of, ib.

her gifts a sign of the divine favour,

iv. 469.

antitheses for and against, iv. 476.

a wise man fashions for himself, v. 57.

Fountains of equitv, v. 88.

Fox and cat, the fable of, iv. 471.

Fracastorius, his remedy for apoplexy, iii. 571,
603 ; v. 362.

Ms Homocentrica, iii. 719.
inventum ejus ad excitandos apoplecticos,

ii. 268.

Fragility of bodies, what, ii. 616.

Fraud begins by winning credit in small

things, v. 61.

Freeing of a direction, u-hat, i. 60. See Di-

rection.

Freezing artificially, iv. 4 1 7.

Frenchmen and Englishmen, their different

constitutions, ii. 594.

Friar Bacon, story of him at Oxford, ii. 586.

Fricatio corporis, ii. 193, 200.

Friction of the body, use of commended,
v. 300.

true significance of production of heat by,

perceived by Bacon, i. 260.

of the skin, advantage of it, ii. 631.

Friends, choice of, iii. 462.

the thieves of time, v. 34.

different, required by different natures,

v. 66.

Friendship, laws of, iii. 431.

caution required in embarking in, iii. 471.

antitheses for and against, iv. 488.

make none with an angry man, v. 51.

reconciliation of differences, v. 52.

open rebuke better than secret love, ib.

immoderate praise by friends, v. 55.

Frigus, terra primum frigidum, iii. 755.

dilatationes corporum per remissionem

frigoris, ii. 275.

opificia ejus in operibus humanis, i. 353

356.

artificiale nondum inventum, i. 353.

succedanea frigoris, i. 355.

potentiale, contractiones corporum per,

ii. 296, 297.

nitri, i. 297. See Cold.

Frogs. ^E sop's fable of, iv. 463.

Frost, the effects of, v. 389.

Frostbite cured by application of snow, ii. 595,
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Fruition, or pleasure, v. 13.

Fruits and plants, curiosities about, ii. 505.

apple grafted on a colewort stalk will

produce fruit without core, ii. 622.
BO a scion grafted wrong end up, ii. 623.
made more sweet by time, liquors more

sour, why, ii. 626.
to preserve grapes, ii. 542. See Garden.

Fuel, how to make it burn slowly, ii. 591.

Fuligo, quid, ii. 295.

Fnlmen, an imitabile, iii. 584, 615.

Fulminating mercury and gold, v. 378.
Fulminationes metallorum, ii. 282.

Fumes, secondary and primary, density of,

v. 351.

Fumi, densitas eorum, ii. 255.

post-fumi prae-fumis rariores, ib.

Fumigation, for cooling, v. 298.

every morning commended, v. 299.

0.

Galaxia stellarum, iii. 761, 766.

Galen, his opinion on medicinal milk, ii. 499.
vir angustissimi animi, iii. 531.

Paracelso tamen prseponendus, iii. 532.

Galilaeus, his theory of the tides, ii. 596.

Galileo, tone of his writings compared with

that of Bacon, \. 64, 65.

his answer to Bacons treatise De Fluxu,
i. 73.

his relation to Bacon, i. 373, 376.

Bacmi's anticipationsfrom, i. 308; iii. 516.
his theory of tides, i. 321, 327; iii. 44.

his judgment of William Gilbert, i. 461.

his letter to Gallanzoni, i. 644.

date of publication of his discoveries, iii.

716.
his view the true one, iii. 719, 720.

discoveries mentioned by Bacon, iii. 722.
his system of a central sun, v. 511.

on the Milky Way, v. 541.

his catalogue of the stars, v. 542.

solem secundi mobilis centrum constituit,

iii. 735.

De ( ialaxifi, iii. 766.

enumeratio stellarum, iii. 767. See Bacon,
Earth.

Galletyle, compound of, with glass proposed,
iii. 803, 804.

Galliard time, ii. 389.

Gallus, puerorum instrumentum, iii. 661.

Garden. Vegetables, differ from inanimate

bodies, how, ii. 528, 529.

in their spirits, ii. 528.

in their figuration, ii. 529.
in having power of alimentation, ib.

period of life, ib.

power of propagation, ib.

in other minor differences, ib.

coral and vitriol partake of both

natures, ib.

differ from moulds in three points, ib.

differ from living creatures, ii. 52.9, 530.

in having no cell or seat where their

principal spirits reside, ii. 530.

their spirits have less flame, ib.

in being fixed to the earth, ib.

in being without local motion, ib.

in their organs of nutrition, ib.

seminal parts, ib.

less exact figures, ib.

VOL. V. Q

Garden continued.

less complex, ii. 530.

without sense, ib.

without voluntary motion, ib.

fruit-trees, cultivation of, ii. 481 492.

in planting, lay stones round the

bottom, ii. 481.

should not be shaken till rooted, ib.

to make tall, cut the boughs ;
to make

broad, the top, ib.

striking by layers, ii. 482.

boring a hole through the heart to

make a barren tree bear, ib.

cleaving the roots, ib.

advantage of a south wall, ib.

pulling off leaves, ii. 483.
stem and root require sun, ib.

lower boughs bear finest fruit, ii.

483, 537.

French mode of training vines better

than the Italian, ii. 483.

grafting on" old stock best, why, ib.

digging round the root good, not for

vines only, ib.

cutting down the top in winter

strengthens the root, ii. 484.

laying panicum to the root, ib.

change of soil, ib.

slicing the bark when hidebound,
ib.

shade to some plants, as strawberries,
ii. 485.

setting wheat instead of sowing, ib.

coat with dung in autumn, and the

fruit will ripen in spring, ib.

anoint the bud of the vine with

nitre, ib.

plant the seeds in a quill, ib.

prick the ripening fruit, ii. 486.

pull off part of the blossom, ib.

water with warm water, ib.

transplanting, 487.

top your fig-trees, ii. 488.

bore mulberries, and insert wedges
of some hot wood, ii. 488, 489.

manure with salt, wine lees, or blood,
ii. 488.

transplant seedlings, ib.

terebration of trunk improves fruit,

why, ii. 489.

Q
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Garden, fruit-trees continued.

as also does tapping the sap, ib.

dulcoration with swine's dung, ii.

489, 490.

the later sprout better than the first,

ib.

grafting on a stock of an inferior

kind, ii. 490.

covering growing fruit with earth,
ib.

rules for planting deep or shallow,
ii. 491.

trees grow best in a wood, fruit-trees

in corners, why, ib.

cutting off the leaves will increase

bulbs, ib.

how to enlarge the leaves of trees, ib.

barrenness of trees, causes of, ii.

492.

compound fruits and flowers, to make, ii.

492, 493.

splicing two different boughs, ii. 492.

planting seeds together, ii. 493.

natural union, ib.

sympathies and antipathies of plants, ii.

493498.
theory of, ii. 493.

those which draw much nourishment

hurt all near them, ii. 494.

where plants draw different juices,

the one set by the other helpeth,
ib.

thus colewort an enemy to all plants,

ib.

but the fig improves rue, ib.

garlic the rose, ib.

corn-flowers grow only among corn,

ib.

experiments in kind proposed, ii.

495.

certain plants kill one another, ii.

496.

the sympathy between certain plants
and the heavenly bodies, explained,
ib.

juggler's trick with the beard of an

oat, ib.

moisture on the sundew, ii. 497.

origin of honeydews, ii. 498.

manna found on what plants, ib.

honey, whether connected with dew,
ib.

woodseare or cuckoospit, ib.

mildew, whether on corn only, ib.

experiment to test the attraction of

water for plants, ii. 498.

to make fruits and herbs medicinable.

ii. 498500.
infusions inserted into the bark or

root are but fancies, ii. 498,

all alteration must be introduced

through the sap, ii. 499.

instances of the effect of diet, ib.

four means of alteration, ii. 499,
500.

infusion into the root, ii. 499.

Garden continued.

into the trunk, ii. 500.
'

steeping the seeds, ib.

watering with the infusion, ib.

curiosities of gardening, ii. 501 506.

several fruits on one tree, ii. 501.

fruits of diverse shapes, ib.

inscriptions in fruit or trees, ii. 502.

flowers planted in trees, ib.

shrubs clipped and moulded, ib.

coloration of flowers, ii. 503 505.

of berries, ii. 503.

of fruits, ii. 503, 504.

of leaves, ii. 504, 505.

of roots, ii. 504.

to make flowers double, ii. 50.3.

to make fruits without core or stone,
ii. 506, 622.

citron grafted on a quince will be
without seeds, ib.

degeneration of fruits, ii. 506, 507.

four causes of, ii. 506.

fruits commonly set upon a root or

slip, when sown degenerate, ib.

seeds kept too long, ib.

basil in sun turns to wild thyme, ib.

oak boughs buried produce wild

vines, ii. 507.
from the stub of cut timber, a tree of

another kind grows, ib.

change of nature in grain, ib.

transmutation of plants, ii. 507 509.

change of species possible, ii. 507,
508.

by nourishment and locality contrary
to the nature of the plant, ii. 508.

by mixture of seeds, ib.

by planting in a confection of vege-
table mould, ii. 509.

by planting in earth which puts
forth herbs of itself, ib.

by making the herb grow contrary
to its nature, ib.

by making it grow out of the sun

or open air, ib.

procerity of trees, ii. 509, 510.

in woods, from desire to get sun, ib.

of firs and pine, from their natural

heat, ii. 510.

dwarfing of trees, ii. 510.

by spreading canvas overhead, ib.

by slips of those raised commonly
from seed, ib.

creeping plants, their nature, ii. 510.

rudimentary plants, ib.

moss, ii. 510 512.

mushrooms, ii. 512, 513.

ivy on a stag's horn, ii. 513.

toadstool, ib.

funguses, ii. 513, 514.

misletoe, ii. 514, 515.

experiments to prevent a plant from

putting forth boughs, ii. 515.

excrescences of plants, ii. 515, 516, 537.

prickles, ii. 515.

down on the leaf, t'6.
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Garden continued.

oak-apples, ii. 516.

moss on the dog-rose, ib.

plants produced without seed sown, ii.

516518.
in earth taken from some depth, ii.

565. ^
on gravelled alleys, ib.

in water, without a root, ii. 517.
so in the sea, ib.

from snow, ib.

out of stone, ib.

in mines, ib.

in sea sand seldom, ii. 518.

some live without nutriment for a

time, ib.

foreign plants, ii. 518.

introduced into Italy from India, ib.

will observe their own seasons, ib.

a means of getting early grain crops,

ib.

seasons of plants, ii. 519, 520.

those that ripen latest blossom

soonest, ii. 519.

some fruit twice a year, why, ib.

in Muscovia, ii. 520.

in hot countries, ib.

of annual plants, ib.

longevity of plants, ii. 520, 521.

which last the longest, ib.

means of prolonging life of, ii. 521.

diversities of vegetation, ii. 522, 523.

trees observe no order in putting
forth their branches, ii. 522.

divers herbs do, why, ib.

the figures and numbers of flower-

petals, ii. 523.

differences in time of blossoming, ii.

523.

plants deciduous or evergreen, ib.

bearing or not bearing flower and

seed, ii. 524.

standard or trailing, ib. See Fruits,

Germination, Grafting, Tree.

Garlic, to prepare, iii. 828.

Garrulity, v. 31, 45.

Gaudia inagna vitam abbreviant, ii. 171.

ingentia exanimant, ii. 204.

Gelu, effectus ejus, ii. 294. Vide Frigus.
Gemma Martia, adagium de, i. 678.

crystallinae gemmae pro cordialibus su-

mendae, ii. 156.

historia gemmarum conscribenda, 5. 407.

gemmae succi rupium, ii. 263.

Gems, proposed history of, iv. 267.

the juices of rocks, v. 257, 258.

Generales Venti, ii. 20, 2628. Vide Venti.

Generatio, doctrinae Telesii, iii. 99.

sive vivificatio quid, ii. 214 ; iii. 730.

et corruptio ex obliqua via solis ortae, iii.

102.

accidentalis ventorum, ii. 21, 44.

generationis hominum historia conscri-

benda, i. 408.

generationum historiae partes quinque, i.

397.

Generation of some animals is at certain

seasons, of others at all times, ii. 583.

causes which regulate this, ib.

gome creatures produce one at a birth,
some many, why, ii. 585.

of two kinds, by copulation, by putrefac-

tion, ii. 638.

their causes distinct, ii. 639.

opinion of the heathen, that perfect crea-

tures were engendered of concretion,
is absurd, ib.

the pleasure of, greater than that of food,
v. 11, 506.

doctrines of Telesius respecting, v. 480,
483.

of man, proposed history of, iv. 268.

history of, iv. 253, 299.

divided into five parts, iv. 256.

Genesis, no system of natural philosophy can

be based on, iv. 66.

capitulus primus, i, 175.

Genius superior hominis, i. 608.

invocatio genioruin, i. 461.

Gentlemen, too many in a state make the

commons base, v. 82.

Geographia Antiquorum, iii. 564.

Geography, natural history of, needed, iv.

266.

similarities of geographical configuration,
. 280 ; iv. 167.

Geometry, iii. 360.

Bacon's ignorance of, iii. 511.

a branch of mathematic, iv. 370.

Georgica Virgilii, i. 715.

animi humani, ib.

Georgics of Virgil, v. 5.

of the mind, v. 29.

German Ocean, tides of the, v. 452, 453.

Germination, ii. 475 480.

heat generated by, i. 237.

to accelerate, ii. 475 479.

by making a hot-bed, ii. 475.

steeping seeds of wheat, ii. 475,

476;.

watering with muck water, ii. 476.

manuring, ii. 477.

south aspect and artificial heat, ib.

digging round the root, ib.

planting in water, ii. 477, 478.

housing in the colder season, ii. 479.

to retard, ii. 479, 480.

cut off the tops of roses after blow-

ing, ii. 479.

pull off the buds, ib.

pruning top boughs in spring, ii. 479.

baring the root at Christmas, ii. 480.

transplanting in spring, ib.

grafting in May instead of July, ib.

tying round with packthread, ib.

planting in shade, ib.

late-coming fruit cannot be forced by
grafting on an early stock, ib.

See Acceleration, Garden.

Gestation and growth, periods of, ii. 584.

Gestures, use of, to express ideas, iii. 399.

Periander's use of, iii. 400.

QQ 2
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Gestures continued.

transitory hieroglyphics, iii. 400 ; iv.

440.

communication by, iv. 439.

Gestus, hieroglyphica transitoria, i. 652.

Ghetaldus, Aw "Archimedes promotus," ii.

229.

liis table of specific gravities, ib.

Ids method of discovering them, ii. 230
232.

Gideon's Fleece, ii. 498.

Gigantum Ossa in vetustis sepulcris reperta, ii.

148.

Gilbert, William, Galileo'sjudgment of, i. 461 .

his Pht/siologia Nova, ii. 5, 6.

Bacons interest in his discoveries, iii.

516.

narrowness of his philosophy, iv. 65.

revived the doctrines of Philolaus, iv.

360.

ascribes too much to magnetism, v. 202.

on the verticity towards north and south

latent in all bodies, v. 454.

his opinion of many worlds among the

stars, v. 493.
his astronomical theory, v. 515.
on the substance of the celestial bodies, v.

535.

invention of selenography, ib.

on gravity, 537.

philosophiam ex magnete elicnit, i. 461,
526, 497.

philosophus empiricus, i. 175.

Philolai dogmata secutus, i. 564.

ipse factus magnes, ii. 80.

de verticitate in omnibus rebus latente

versus Austrum et Boream, iii. 58.

doctrina de pluribus mundis inter Stellas,

iii. 112.

de magnete, iii. 571, 603; L 526; f. 497.
an terra sit magnes, iii. 58.

de soliditate coalestiura, iii. 759.

selenographiam animo agitabat, iii. 760.
de vacuo, iii. 757, 771.
doctrinae ejus astronomicae, iii. 738, 742.

Gilt Wire, Dr. Woolaston's method of making,
iv. 204.

Ginny, ii. 473.

Pepper, ii. 648.

Giordano Bruno's defiance to the jiuige con-

demning him, i. 582.

Glaciales massae circa Canadam, i. 322.

moles, ii. 49.

Glasto, Britones antiqui corpus pingebant, ii.

177.

Glass, Venice glass, ii. 588.

sand noar Mount Carmel used in making,
ii. 592.

reflexion from, likened to the imagery of

the mind, iii. 241.

improvements of, suggested, iii. 803, 804.

proposed history of, iv. 269.

Glass-egg, experiment with, iv. 209, 236.

Globe, nothing in the globe of matter which
has not its parallel in the crystal globe
of the understanding, v. 59.

Globe cantlniifd.

intellectual, iv. 82.

Globes of cosmographers, iii. 229.

Globi intellectualis descriptio, iii. 715 7C8.
Globus crystallinus give intellectus, i. 772.

plumbei globi experimentum, i. 323.

Gloria Regis, quid, iii. 610.

vana. antitheta de, i. 696.

Glory and honour, the spurs of virtue, iv.

468.

of war in ancient times, y. 87.

Gloriosi, fortitudinem eorum sitam esse in

spectantium oculis, i. 441.

Gloucester, chnrch at, ii. 400.

Glowworms, the nature of, ii. 567.
in Italy winged, if).

Goatsfoot of Pan, what meant by, iv. 323.

God only, self-like, iii. 218.

word and works of, no enmity between,
iii. 486.

nature of, iii. 488.

attributes of, ib.

summary works of, ib.

whether the world His image, iv. 341.

thrice holy, why, iv. 362.

removed from the world by Democritus,

363, 364.

his prerogative alone, that when His
nature" is inquired of by the sense,

exclusions shall not end in affirmations,

v. 465.

Gods, supposed by Epicurus of human shape,
iii. 241.

Goitre, produced by snow water, ii. 472.

Gold, making of, possible, ii. 448.

making of, scarcely possible, why, iii.

803.

present practice and theory of, er-

roneous, ii. 248.

Chinese despair of, ib.

China gold, iii. 240.

theory of a certain Dutchman re-

specting the nuking of, ii. 449.

maturation of, by gentle heat suggested,
ib. ii. 450.

nature of, ii. 450, 599, 600.

its compounds with other metals, iii. 806,
809.

the form of, iv. 122.

fulminating, v. 196.

potable, a cordial, v. 264.

taken as the standard of weight for

specific gravities, v. 342.

how deposited in river beds, v. 345.

transmutation of other metals into it

doubted, v. 346.

nothing heavier than, v. 347.

Gold-working, proposed history of, iv. 269.

Gonsalvo to his soldiers, v. 9.

on a soldier's honour, v. 10.

Good, unprofitableness of discourses on the

Highest Good, iii. 229, 230.

quaternion of, iii. 230.

nature of, iii. 419.

disputes concerning the supreme degree of,

ib.
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Good continued.

public and private, iii. 420.

public most exalted by religion, iii. 421.

different kinds of, seldom united, iii.

444. See Bonum.
Good and Evil, the colours of, iv. 459 472.

Good-nature, iii. 435.

Goose's Liver, a delicacy among the Romans,
ii. 359.

Gorgons, meaning of the fable, iv. 328.

Gorhambury, Bacon's manor of, i. 5.

Goths, languages derived from them delight in

aspirates, iv. 443.

ilieir language, i. 656.

Gout, a remedy for, i. 365.

Government, iii. 473.
influence of learning on, iii. 307.

most prosperous under learned statesmen,
iii. 270.

a part of civil knowledge, iii. 445.

secret nature of, iii. 474.

thorough knowledge of the governed

necessary, ib.

Graeae are treasons, iv. 331.

Graeci, auctoritas Grsecorum cur non adducta a

Bacono, i. 216.

philosophia eorum in disputationes

effusa, i. 181.

aetate indocta nata, i. 182.

frugum sterilis, i. 182, 183.

non anxit scientias, i. 183.

impotentiam suam confessa, i. 184.

dissensionibus distracta, i. 1<)5.

sapientia Graecorum pueritia scien-

tias, i. 125.

varia, iii. 561.
natio Gracorum semper ingenio prae-

propera, more professoria, iii. 563.

philnsophorum Graecorum tria genera, iii.

565. See Greek Philosophy.

Grafting, ii. 480, 483, 487, 490, 491, 505,

524, 546, 622.

not to be done during south winds, v.

156.

of forest trees, iv. 243.

experiments suggested, iv. 414. See Gar-

den, Insitio.

Grain, expansion of, in boiling, why, ii. 624.

grains of youth, iii. 827.

Grammar, iii. 400.

chief use of, in studying foreign and
learned tongues, iii. 401.

twofold nature of, ib.

accidents of words, an appendix to, ib.

a more profitable study than rhetoric, iii.

230.
the harbinger of other sciences, iv. 440.

antidote to the curse of the confusion of

tongues, iv. 441.

one literary, the other philosophical, ib.

the noblest office of, ib.

all accidents of words referred to, iv. 442.

sounds belonging to, iv. 443.

Grammatica, confusionis linguarum antidotus,
i. 653.

omnia quce verbis accidunt gubernat, i. 655.

QQ

Grammatica cmdinued.

alia literaria, alia philosophica, i. 653.
una de locutione, altera de scriptione, i.

651.

Granaries made underground in Germany and
other countries, v. 228.

at tops of houses, why convenient, i'>.

Grave et leve, articuli inquisitionis circa, i.

636639.
Gravelines, meeting of tides at, v. 452, 453,

457.

Gravitas Materiae, ii. 241305.
motus gravitatis, i. 636 639

; iii. 690.
Gravitatio ad terram, iii. 762.

Gravitation of bodies, v. 499, 500.

Gravities, specific, how to weigh, iv. 419.

Gravity, its relation to magnetism, i. 292.

Bacon's doctrines respecting, ii. 229
240

; v. 339400.
decrease of, below the surface of the earth,

ii. 353.

at a distance from the earth, ii. 354.

inquiry into the nature of, iv. 424 427.
introduction to proposed history of, v.

202.

called by the ancients " Natural Motion,"
ib.

backwardness of knowledge respecting,
ib. See Falling Bodies.

Great Instauration. See Instauratio Magna.
Greater Masses, v. 208.

Greek Philosophy, disputation rather than

truth its object, iv. 72.

arose in an age of ignorance, iv. 73.

barren of fruits, iv. 73, 74.

has not increased science, iv. 74, 75.

confesses its own weakness, iv. 75.

diversities of opinion in, iv. 76. Sea
Graecorum Philosophia.

Greeks, their authority not adduced by Bacon,

why, iv. 108.

their learning, the boyhood of knowledge,
iv. 14.

their language compared with Latin, iv.

442, 443.

Gregorius Primus, invidentia ejus contra

auctores ethnicos, i. 468.

Gregory, Bishop of Rome, adverse to heathen

antiquity, iii. 300, 501.

Grey Hair, cause of, ii. 379.

Grief, sudden death caused by, ii. 312.

Growth, stages of, in human body, v. 318.

See Acceleration.

Gruter, Isaac, his edition of Bacon's wor/s,
iii. 39.

his preface, iii. 6.

editor of Win. Gilbert's
"
Pkysioloy'a

Nova," ii. 5.

Gubernatores reipublicae, quales debent es>e,

i. 793.

Guicciardini's character of Clement VII., i.

440.

Guicciardinus, de Clemente Septimo, i. 440.
Gulielmus Pacidius, iii. 72.

Gummorum et gemmnrum, origo similis, i. 279.
Gums and gems, analogy of, iv. 1G6.
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Gunpowder, ii. 351.

invention of, iv. 416.

explosion of, v. 356, 377.

theory of its expansive power in firearms,

Y. 436.

Gunpowder continued.

expansion of, iv. 187, 212
;

v. 353.

Gustationis natura, i. 276.
Gustus et saporum historia conscribenda, i.

409.

H.

Habit, influence of, on the mind, iii. 438.

Habitus, quomodo comparetur, i. 738.

Haemorrhagia causa mortis, cur, ii. 207.

Hair, causes regulating growth of, ii. 551.

turns grey, ii. 620.

distinguishes the sexes, ii. 621.

of the party beloved worn as a charm, ii.

669.

Pan, why covered with, iv. 322.

Halfpace, or dais, iii. 148.

Hanging, recoveries from, v. 317.

Harp, proposed improvement of, ii. 420.

of the Muses tuned, v. 109.

Harriot, his astrmiomical discoveries, iii. 725.

Harvey, William, his opinion of Bacon, iii.

515.

Hatching of eggs, a subject to be investigated,
iv. 202.

Hate, as if you were some time to love, v.

75.

Hawk, learning resembles a hawk, rather

than a lark, v. 59.

Health, of body and mind, best kind of, iii.

423.

rules for preserving, iv. 384.

antitheses for and against, iv. 474.

Hearing, what things hinder and help, ii.

434, 435.

wiiy yawning hinders it, ii. 434.

why holding the breath helps it, ib.

ear-trumpet or "
ear-spectacle

"
proposed,

ii. 435.

sounds made with closed lips, ib.

sight and hearing the purest of the senses,

iii. 378.
arts of pleasure belonging to, ib.

proposed history of hearing and sound,
iv. 268.

Heart of man is a continent, of that concave
or capacity wherein all the content of

the world may be placed, iii. 500.

of malefactor palpitating after torn out,
v. 316.

medicines to strengthen, v. 297.

Heat, ii. 382, &c. 644649.
generated by germination, i. 237.
connection between heat and light, i. 625,

similarity of the effects of heat and time,
ii. 438.

comparison of the effects of, in fire and

boiling water, ii. 552.

qualification of, by moisture, ib.

artificial, used to mature both animal and

vegetable life, ii. 623, 624.
under the earth, ii. 6o4.

Heat con tin ued.

means of producing artificial, iv. 240.

in what months greatest, ii. 645.

in what climates, ib.

at what seasons, ib.

how affected by clouds, ib.

how generated, ii. 646.

comparative, of different winds, ii. 648.

of sunbeams, effects of, ib.

of sea, compared with land, ii. 649.

laws respecting the transmission of, ii.

652.

latent in all bodies, a notion of Teladus,
iii. 105.

experiment of distillation in close pro-

posed, to prove the power of it, ii.

382, 383.

inquisition concerning, iii. 644 652.

Bacon's inquiries unfinished, iii. 514.

moon's rays generate heat, iii. 644.

investigation of the form of, iv. 127
155.

how defined by the Peripatetics, iv. 220.

man's great means of influencing matter,

iv. 237.

effects of gentle heat unexplored, iv. 239.

experiments to intensify, iv. 4 1 4.

of the spirits requisite to keep the body
fresh, v. 326.

dilatation of bodies, how far caused by,
v. 499.

opinions of Telesius on, '. 305 ;
v. 477,

481490, 494, 495, 496.

potential, dilatations of bodies by, v. 370
372.

works both consumption and repair, v.

333. See Air, Calor, Cold, Conge-
lation, Fire, Flame, Frigus, Ignis,

Snow, Time.

Heathen Religion, nature of, iii. 251.

leaminpr, studied by the ancient bishops
and fathers, iii. 299.

relics of, preserved by the Christian

church, iii. 300.

Heather-burning in Sussex and Hampshire,

petition of the inhabitants of Bordeaux

against, v. 171.

Heaven, solidity of, an exploded doctrine, iv.

348.

the heathen notion of, v. 5.

of Aristotle, fantastic, v. 525.

theory of the, v. 547 559.

three regions of the heavens, v. 521.
four superior heavens, v. 522.

supposed eternal, v. 525.
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Heaven continued.

mutability of, v. 527, 555.

doctrines of Telesius respecting, v. 477

479, 493.

Heavenly Bodies only influence the more

tender bodies, iv. 351.

have other influences besides light
and heat, ib. Vide Ccelestia.

nature generally the agent, the earthly
nature the patient, v. 11.

Heavy and Light, articles of inquiry concern-

ing, iv. 424 427.

introduction to the history of, v. 202.

Hebraeorum lingua, i. 655.

Hebrew Language, peculiarities of, iv. 442.

Hedgehog, his flesh cooked, ii. 665.

his ashes desicc:\tive of fistulas, ib.

Heirs of Princes, court paid to, v. 48.

Helmet of Pluto, a parable, iv. 330.

Hemlock, painless death by, ii. 539.

Hemorrhage, cause of death, why, v. 314.

Henoch, princeps vitse contemplativse, i. 719.

Henricus Dux Guisii, i. 475.

Henry VII. governed by policy without passion,
iii. 336.

strengthened the yeoman class, v. 82.

Henry VIII. governed by passion more than

by policy, iii. 336.

Hephsestione et Cratero, Alexander de, i. 475.

Heraclides Ponticus, iii. 738 j v. 515.

Heraclitus, his censure of intellectualists, iii.

292.

on men of narrow views, iv. 433.

his cure for dropsy, v. 307.

made fire the principle of things, v. 471

473.

his reasons, v. 472.

catching fire, he called
"
Peace," why, v.

473.

generation, he termed "
War," why, ib.

his alternations of conflagrations and ge-

nerations, ib.

his conflagration, v. 532, 539.

conflagratio ejus, iii. 757 764.

De intellectualistis, i. 460.

lumen ejus siccum, i. 436.

ignem rerum principium posuit,iii. 89 91.

quamobrem, iii. 90.

igniscentiam
"
pacem," generationem

"bellum" nominavit, cur, iii. 91.

alternationes conflagrationis et genera-

tionis, ib.

veritatis lumen clarum et radiosum, iii.

537.

Herbert, George, one of Bacon's translators,

i. 420.

Hercules, de statua Adonid's, i. 452.

Herculis Columnae, i. 4!i5 ; iv. 283.

Heresy, definition of, iii. 490.

of learned men, to what attributable, iii.

264, 267.

Hermes Stella, iii. 215.

meaning of name unknown, iii. 201.

Hermes, triplicity ascribed to, iii. 263.

Trismegistus i. 432, 433.

Hermippus redivivus, ii. 98.

Hero, an Alexandrian physicist, i. 572.
his doctrine of the vacuum, v. 420.

compared with that of Democritus, v. 421.
doctrina ejus de vacuo, iii. 16.

cum Democriti comparata, iii. 17.

describit altare, in quod, igne supposito,

aqua incideret, iii. 711.

Herodicus gave up every thing to attend to his

health, v. 10.

Heroic Desires prolong life, iii. 834.

Heroic Honours, iv. 113. See Inventors.

Heroical Poesy, iv. 315, 316.

Heroici Honores, i. 470.

Herschel, Sir John, his opinion of Bacon's

Method, i. 372, 373, 374.

his trial of the classification of instances, i.

378.

on meteorology, i. 389.

Hesitation in Speech, a sign of deceit, v. 61.

Heteroclites, or irregulars in nature, iv. 295.

Heterogenea ccelestium, iii. 749, 757.

Heterogeneity in the celestial bodies, v. 525,

532, 533.

Hiberni, valde vivaces, ii. 177.
mos apud eos, se butyro fricandi, ib.

Lintea croceata in usu apud eos, ib.

.flSgrotantea in laneis pannis se convolvunt,
ii. 180.

Hiccough, ways of stopping, ii. 553.
Hierarchia coelestis, i. 464.

Hiero, story of Archimedes, and his crown,
ii. 230.

Hieroglyphics, iii. 400.

an earlier born writing, iv. 4-10.

written or acted, ib.

Hieroglyphicorum Usus, i. 652, 653.

Highest Good, disputations concerning it

ended by Christianity, v. 5.

Hipparchus, new star of, v. 538.

his catalogue of stars, v. 542.

catalogus ejus stellarum, iii. 752, 766.

Hippias, his argument with Socrates, iii. 332;
iv. 297.

Sophista a Socrate correptus, i. 499.

Hippocrates, iii. 534.

sleeve of, ii. 341.

his rule of sweating, ii. 362.

his aphorism
" In morbis minus," ii. 367.

on chronic epidemics, ii. 469.

his diligence in narrating the special cases

of his patients, iii. 373 ; iv. 384.

on change of summer clothing, v. 285.

narrativam casuum circa segrotos specia-
lium composuit, i. 591.

vestes hyeme puras, aestate sordidas, ferre

jubet, ii. 178.

Hispania lassata, iii. 613.

Hispanorum Imperium, i. 797, 799.

Historia, divisiones ejus, i. 495 517; iii. 729,
730.

I. H. naturalis. See Historia Naturalis.

1. H. generationum, i. 496, 497.

cujus partes quiuque, i. 501, 502 ;

iii. 732, 733.

ccelestium.

meteorum.
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Historia, divisiones ejus continued.

terrae et mans,

collegiorum majoram.

collegiorum minorum.
2. Praetergeneratiouum, i. 497, 498;

iii. 733.

3. Artium, sive mechanics, i. 499,

500; iii. 733.

H. naturalis iterum partitur in, iii.

501.

narrativam.

inductivam.

II. H. civilis, partes.

1. H. ecclesiastica, i. 515, 516.

a. H. ecclesiastica specialis, i. 515.

b. H. ad prophetias, ib.

c. H. Nemeseos,sive Providentiae,
i. 516.

2. H. Hterarum, quae desideratur,
i. 503.

3. H. civilis specialis, diguitas ejus,

i. 504.

a. memoriae, i. 506.

b. antiquitates, ib.

c. H. justa, cujus partes
1. Cbronica, sive historiae

temporum,i. 507 509.

H. regni, reipublicae, aut

nationis cujusdam.
H. universi orbis.

chronica iterum partiun-^
tur in

annales, i. 512.

acta diurna. i. 513.

2. vitae, i. 510.

3. relationes, i. 511.

H. Prima sive historia mater, i. 394.

tanquam scriptura altera, i. 402.

H. Gravis et Levis, aditus, ii. 80.

H. Ventorum, ii. 19 78.

preface to, ii. 3 6.

translation of, v. 139200.
H. symjiathia; et antipathiae rerum intro-

ductio, ii. 81.

H. sulphuris mercurii et salis introductio,
ii. 82, 83.

II. Densi et Rari, ii. 241305.
H. Vitee et Mortis, ii. 105226.

preface to, ii. 91 99.

nailer's opinion of, ii. 93.

H. Angliae et Scotia; desiderata, i. 508,
509.

ad memoriam refertur, iii. 727.

proprie individuorum est, ib.

mechanica aut experimentalis, iv. 252.

Historia naturalis, i. 141, 393, 394,495 517;
iii. 728733.

subjecto triplex, tractat enim naturae

1. Libertatem. 2. Errores. 3. Vin-

cula, i. 395 ;
iii. 729.

partitur in historiam

1. Generationum. 2. Praetergenera-
tionum. 3. Artium, ib.

usu duplex, i. 395 ; iii. 731.
aut propter rerum ipsarum cogni-

tionem, ib.

Historia naturalis continued.

aut tanquam materia prima philoso-

phiae, ib.

tria superflua rejicienda, i. 396, 397.

praecepta de ea conscribenda, i. 400,
401.

auctoritatum fides notanda, i. 401.

additamenta utilia quinta, i. 402, 403.

leges ipsas naturae excipit, missis opi-

nionibus et placitis, i. 403.

experimentorum methodus, i. 142.

opus dignum regis patrocinii, i. 124.

plena credulitatis, i. 456.

nova comparauda, i. 136.

sub initiis imperfecta erit, i. 213.

Aristotelis laudata, ib.

sine nova H. N., nulla Scientiarum certi-

tudo, ii. 13, 14.

Baconus cur ipse se ei dedit, ii. 15.

Relatio H. naturalis ad Novum Organum,
ii. 15, 16.

norma et figura H. Baconianae, ii. 17,1 <?.

vir mediocris ingenii, Baconiano modo
usus possit versari in ea, ii. 691.

Graecorum angusta, iii. 685.

de ea quae extat querelae, iii. 686.

monita duo
de infinitate particularium, iii. 687.

de levibus et turpibus non contem-

nendis, ib.

divisio triplex, iii. 688.

finis ejus, ut sit inductionis verse supellex
et sylva, iii. 731.

talis desideratur, ib.

exemplum historiae N. qualis desideratur,

viz., H. Coelestium, iii. 734 768.

Historians and Poets the best doctors of the

knowledge of the affection?, iii. 438.

History, iv. 292314 ; v. 505507.
relates to the memory, iv. 292 ; v. 503.

I. Natural, iv. 293299; v. 505514.
See Natural History.

Treats of the works of nature,

iv. 293, 294.

of generations, iv. 299
; v. 509,

610, viz.,

celestial bodies, ib.

meteors and the regions of the

air, ib.

earth and sea, ib.

the greater colleges of matter

or elements, ib.

the lesser colleges of matter, ib.

of praetergenerations, iv. 294
;

v. 206.

of arts mechanical, iv. 296 ;

v. 206.

its use twofold, narrative or inductive,
iv. 298, 299.

II. Civil, which is of three kinds, iv. 300
313.

1. civil, specially so called, iv.

300, 302, 303.

memorials consisting of, iv.

iv. 303.

commentaries, ib.



PHILOSOPHICAL WORKS.

History, Civil continued.

registers, iv. 303.

antiquities, ib.

perfect history, iv. 305.

lives, iv. 307.

narrations, iv. 308.

chronicles, divided into, iv.

304306.
universal or particular,

iv. 308, 309.

annals or journals, iv.

309, 310.

2. Literary, iv. 300.

3. Ecclesiastical, of three kinds,
iv. 312, 313.

Ecclesiastical proper, iv. 312.

H. of prophecy, ib.

H. of divine judgments or

providence, iv. 313.

universal study of, must be begun afresh,

i. 373.

its relation to memory, iii. 329.

division of, ib.

true office of, iii. 339.

appendices to, iii. 342.

knowledge of men's dispositions to be

gained from, iii. 435.

properly concerned with individuals, v.

503.

Greeks knew nothing of, iv. 73.

of England hitherto neglected, iv. 305.

ruminated, iv. 310.

compared with poesy, iv. 336.

the excellences of different kinds of, v. 56.

of winds, v. 1 39200.
preface to, ii. 3.

date of, ii. 3, 6.

sources ofcompilation, ii. 4 6.

of the sympathy and antipathy of things,
introduction to, v. 203, 204.

of dense and rare, v. 339400.
preface to, ii. 229240.

of sulphur, mercury, and salt, introduc-

tion to, v. 205, 206.

See Natural History.

Homer, flow of his verses, i. 686
;

iv. 470.

Homerus ab Alexandro desideratus, i. 473.

immortalitas ejus, i. 482, 483.

Homo, Operationes hominum super corpora

naturalia, i. 350362.
per exclusionem causarum turban-

tium, i. 350352.
per compressiones, &c., i. 352.

per calidum et frigidum, i. 353

357.

per moram in loco convenient!, i.

358.

per fraenum et regimen motus, ib.

per consensus aut fugas, i. 359.

per alternationem priorum sex modo-

rum, i. 362.

naturae minister et interpres, i. 157.

planta iuversa, i. 279.

Homo continufd.

hominem homini Deum esse, i. 222.

Lapsus ejus quomodo reparandus, i. 364.
See Fall of Man.

historia hominis conscribenda, i. 407, 408.

microcosmus, iii. 575. See Human,
Man.

Homceomerae, Anaxagoras' doctrine of, i. 523 ;

iv. 3.'0.

Homoionomies to be erased from the statute

book, v. 100.

Honey, ii. 498, 532.

distilled from a tree, ii. 532, 619.

use of superseded by sugar, ii. 619.

wine made from, ib.

Honey-dews, origin of, ii. 498, 532.

Honores, antitheta de eis, i. 691.

mutant mores, sed raro in meliores,
i. 735.

militares hodie, et apud Romanos, i. 802.

Honours among the ancient, three kinds o*',

iii. 30.

antitheses for and against, iv. 475.

Hooke, Dr., a disciple of Bacon, i. 25.

Hope, a kind of "
leaf-joy," v. 280.

of progress in science, grounds of, iv. 91.

our felicity rests in, v. 5.

works like an opiate on the minds of men,
v. 203.

Horn, the young puts off the old, ii. 575.
of deer, ii. 583.

horns of Pan, what meant by, iv. 321.

Horologii, experimentum sub terra, i. 299.

Horoscopes, an idle superstition, iv. 350.

Horsemanship, proposed history of, iv.

270.

Hortulana historia conscribenda, i. 410.

Houses in astrology, an idle superstition,
iv. 350.

Human voice, ii. 405, 406, 408.

philosophy, iii. 346, 367.

discovery and impression, its branches,
iii. 367.

division of, ib.

nature, a study by itself, iii. 367.

body, stages of its growth, v. 318. See

Homo, Man.
Humana respublica, patria comraunis, ii. 690

692.

Humanity, its miseries and prerogatives, iv.

374, 375.

Humid, the word an instance of faulty abstrac-

tion, iv. 61,

Humor radicalis in corpore hominis, vana

philosophia, ii. 106, 157.

Hunt of Pan, or learned experience, iv. 413.

Husband and Wife, duties of, iii. 431.

Hybernation, ii. 580, 638.

Hylas, ii. 402.

Hyles motus Telesii, ii. 266; iii. 100, 110,

112, 113
;
v. 361, 481, 490, 492, 493.

Hyrcania, tree called Occhus, distils honey in,

ii. 532.
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I.

lambe, Pan's putative daughter, iv. 327.

Ice, ii. 617.

Ice-fields, cold produced by, in Canada, iv.

207.
Idea copulata, iii. .554.

Ideae Divinae mentis ab idolis huraanse mentis

discrepant,]. 160,218.
Ideas of the Divine mind differ from the idols

of the human mind, iv. 51.

Plato's doctrine of, iv. 360.

Idleness, cause of in learned men, iii. 272.
Idola vel adscititia vel innata, i. 139.

humanse mentis ab ideis Divinae mentis

discrepant, i. 160, 218.

quatuor genera idolurum, i. 163 ; iii.

604.

I. tribus, i. 163, 165169, 643,
644.

I. specus,i. 164, 169, 170,645.
I. furi,i. 164, 170172,646.
I. theatri, i. 164, 172179, 643.

natura triplex idolorum, iii. 548.

scense, fori, et specus, iii. 536, 538.

hospitii, iii. 539.

viae, ib.

omnia arte snbvertnntur, iii. 551.

Idolatry defined, iii. 490.

witchcraft, the height of, ib.

Idols, changes in Bacon's treatment of (lie doc-

trine, \. 113117.
doctrine of, in Valerius Terminus, iii. 211,

212.

Bacon's doctrine of, i. 66, 8993.
ulietJier borrowed from Roger Bacon, i.

90.

double division of, i. 90, 91.

discrepancy explained, i. 98, 113 117.

of the mind, iii. 394 ;
iv. 53, 431

434.

of the theatre, iv. 55, 6269, 431 ; tYi.

389.

of the tribe, iv. 54, 55 59, 432 ; iii.

395.

of the cave, iv. 54, 59, 60, 433 ;
iii.

396.

of the market-place, iv. 55, 61, 62, 433,
434 ;

iii. 396.

of four sorts, iv. 53 ; iii. 241, 245.

only three species mentioned^ iii. 536.

or phantoms, of two kinds occupy the

mind, iv. 27.

differ from the ideas in the Divine mind,
iv. 51, 160.

of the Egyptians not human but brutes,

why, iv. 409.

Ignis, expansiones et condensationes per ignem,
ii. 397.

notio communis nihil valet, i. 262.

astrorum qualis, iii. 763.
doctrina Patricii, ib. See Heat, Calor.

Igais-fatuus, iv. 132.

Ill-nature, iii. 435.

Illustration of discourse. See Rhetoric.

Image-worship, whether permissible, iv.

400.

used by the Roman Church, iii. 381.

Imagination, its power over the senses, ii.

598.

what its force, ii. 641; iv. 292.

its operations not to be discredited, be-

cause they sometimes fail, ii. 641.

affects weak minds most, ib.

cannot hurt kings, why, ii. 642.

not to be credited, because they often

succeed, why, ib.

evidence of, to be mistrusted, ib,

even the confessions of witches, ib.

operations by transmission of, are of eight

kinds, ii. 643645.
by transmission of the more airy parts

of bodies, as in odours and infec-

tions, ii. 643651.
by transmission of spiritual species,

as visibles and sounds, ib.

byemissionscausingattraetion,ii.644.

by emissions of universal sympathy,
as the loadstone, ib.

by emissions of human spirits, il>.

by influxes of the heavenly bodies, ib.

by the sympathies of species termed
natural magic, ii. 645.

by the sympathies of individuals, as

in unguentum teli, ii. 645.

threefold :

of things past, present, and future,
ii. 654.

the power of it is in three kinds :

upon the body of the imaginant,

upon things inanimate,

upon the spirits of living creatures,
ib.

advantage of working by another, ib.

instanced from the jncgler's art, ii.

655.

three ways to fortify it, ii. 656.

by authority, ii. 656.

by corroboration, ii. 657.

by repetition, ib.

whether it can work on distant objects,
ib.

experiments proposed to test the power of,

ii. 658660.
upon beasts, birds, &c., ii. 668.

upon plants, ii. 669.

upon inanimate things, ib.

its effect on the body, iii. 369; iv. 378.

fortifying of the, iii. 381, 383.

influence of reason over, iii. 382.

its authority over reason in matters of

faith and religion, ib.

the office of rhetoric is to apply reason to,

iii. 409.
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Imagination continued.

its power exalted by the disciples of false

natural magic, iii. 381.

poesy referrible to it, iii. 343.

what sciences are confederate with, iii.

289.

used as an instrument of illumination, iii.

382.

how to be strengthened, iv. 400.

the office of, what, iv. 405, 406.

imaginative reason, the subject of rhe-

toric, iii. 383. See Reason, Rhetoric.

Imitamenta ventorum, ii. 24, 25, 73, 74.

Imitation, parrot's power of, ii. 424.

motions pass by, as yawning, laughing, ii.

439.

Immateriate virtues, whether any transmis-

sion of, from man to man, ii. 641.

examples of this, ii. 652, 653.

recognitions of children by parental in-

stinct, ii. 652.

influence of a master mind, ib.

of one man on the tone of a company, ib.

of youth in cheering age, ib.

of simple earnestness, ii. 653.

love, ib.

envy, ib.

fear and shame, ib.

Immortality of the soul, iii. 379.

suffering of the mind from the body, no

argument against, iii. 369.

Aristotle concerning, i. 484.

Impediments of knowledge, iii. 224 231.

Imperia, antitheta de eis, i. 691.

Impetus philosophici, Grater's title, iii. 8.

Impostura et credulitas, i. 455.

Imposture and credulity, concurrence between,
iii. 287.

Impotency, the degree from impotency to

power greater than that from power to act,

iv. 467.

Impression, a branch of human philosophy,
iii. 367.

Improvising, Archias' power of, iv. 374,

Impudicitia, antitheta de, i. 695.

Incrustations of the earth directed towards
the poles, why, v. 455.

Indian fig, its boughs take root, making a

kind of wood, ii. 531.

tree, whereof the fruit grows on the bark,
ii. 531.

ocean, tides of the, v. 452, 453.

Indication, the art of. See Logic.
Indicii et directionis ars desiderata, i. 622.

Duas habet partes :

1. Experientia literata, sive Vena-
tio Panis, quae triplici modo

progreditur, i. 623633.
2. Interpretatio Naturae, siveNovum

Organum, i. 623, 633.

Indicis non judicis partes sustinere, iii. 572.
Indies would not have been discovered without

the invention of the compass, iv. 408.
Inductio dialecticorum puerilis, i. 137.

nova proponitur, Hi.

nova, onmia complectitur, i. 220.

Inductio continued.

clavis interpretationis naturae, i. 236.

opus ejus, i. 256.

quam proponit dialectica vitiosa est, i. 620,
621.

vulgaris, puerile quiddam est, iii. 554.

interpretationis formula, iii. 555.

Platonis vaga et inutilis, iii. 601.

in usu ejus, dupliciter peccarunt homines,
iii. 607, 608.

forma ejus qualis invenienda, iii. 618.

Induction, Bacon's method essentially in-

ductive, i. 22.

his induction, how differing from ordinary

induction, i. 22, 35.

olject of the new method, \. 60.

a new form of, Bacon's main idea, i. 106.

382.

his confidence in it, i. 83.

nature of, iv. 24, 25.

the new, of universal application, iv. 112.

its place in the interpretation of nature,
iv. 127, 145.

the present form vicious and useless, iv

410.

a branch of judgment, iv. 428.

Inductive topics, concerning the heavens, v.

513.

Induration of bodies, ii. 374377.
three means of, viz.

cold, ii. 375.

heat, ii. 376.

assimilation, 377.

Industry, sweetness of its rewards, iv. 469.
"
Ineptus," Greeks had no word to express,
iv. 442.

Infantry the nerve of an army, v. 82.

Infusions, ii. 344346.
in liquors, experiments touching, ib.

volatile spirits best extracted by
repeated short infusions, ii. 344.

of violets, ib.

of burrage, ii. 345.

of rhubarb, ib.

of purging medicines, ib.

length of infusion must depend upon
the quality to be extracted, ib.

in air, or odours, ii. 346.

Ingenii humani vires, i. 581.

Ingratitude, antitheses for and against, iv. 478.
of men, v. 49.

Ingratitude, antitheta de ea, i. 694.

Initiative method of discourse, iv. 449.

Injustice, three fountains of, v. 88.

Injustitise fons triplex, i. 803.

Innovatio, antitheta de ea, i. 703,

Innovation, antitheses for and against, iv.

489.

Inquirendi vise, viz., via utrum, et via

quatenus, iii. 679.

Inquiry or invention, the art of, iv. 407 427.
See Logic.

Inquisitio, continuatio, variatio, et contractio

ejus, iii. 555.

legitima de motu, iii. 625 631.

Insanity, astrological, iv. 355.



604 INDEX TO THE

Insaxatio terras, ii. 304.

Insecta, ii. 557 561.

are creatures bred of putrifaction, ii.

557.

nature of vivification, ii. 557.

instances of spontaneous generation, ii.

557559.
structure and short life of, ii. 559, 560.

instincts and senses of, ii. 560.

Insitio arborum sylvestrium, i. 360.

in floribus, i. 624. See Grafting.

Instance, meaning of the term, i. 43.

Instances, example of tables of, iv. 127 145.

agreeing, iv. 127 129.

of absence in proximity, iv. 129

137.

of degrees or comparison, iv. 1 37
145.

Prerogative Instances, i. 43.

1. solitary, i. 44 ; iv. 155, 156.

2. migratory, i. 44 ; iv. 156 158.

3. striking or shining, iv. 158, 159.

4. clandestine, or of the twilight,
iv. 159161.

5. constitutive, iv. 161 164.

6. conformable, or of analogy, iv.

164168.
7. singular or irregular, iv. 168.

8. deviating, iv. 168, 169.

9. bordering or participles, iv. 169,
170.

10. of power, or of the fasces, iv.

170.

11. of companionship and enmity,
iv. 173175.

12. of ultimity or limit, iv. 175.

13. of alliance or union, iv. 175
180.

14. of the fingerpost, iv. 180 190.

15. of divorce, iv. 190, 191.

16. of the door or gate, iv. 192
194.

17. summoning or evoking, iv. 194

201.

18. of the road, iv. 201.

19. supplementary or substitutive,

iv. 202204.
20. dissecting or awakening, iv. 204

206.

21. of the rod or role, iv. 206210.
22. of the course, or of the water,

iv. 210 213.

23. of quantity, iv. 213, 214.

24. of strife or predominance, iv.

214232.
25. intimating, iv. 232.

26. polychrest, or of general use, iv.

233.

use of these instances, iv. 246.
collection to be made of them, iv. 247.
how meant to be used, i. 379.

Iiistantiae, tabulae instantiarum de forma

calidi, i. 236.

convenientes, i. 236 238.
in proximo, i. 238 247.

graduum, i. 248 256.

Instantise continued.

prserogativae, i. 268 363.

1. solitariae, i. 268.
2. migrantes, i. 269.

3. ostensiv-cB, i. 271.
4. clandestine, i. 27'2.

5. constitutivae, i. 274.
6. conformes, i. 277.

7. monodicae, i. 281.

8. deviantes, i. 282.

9. limitaneae, i. 283.

10. potestatis, ib.

11. comitatus, L 287.

12. subjunctivae, i. 288.

13. fcederis, i. 289.

14. crucis, i. 294.

15. divortii, i. 304.

instantiae Lampadis quinque, nempe.
16. januae, i. 307.

17. citantes, i. 309.

18. viae, i. 315.

19. supplement), i. 317.

20. persecantes, 5. 319.

instantiae practicae septem, nempe.
21. virgae, i. 321.

22. curriculi, i. 325.

23. quanti, i. 329.

24. luctae, i. 330.

25. innuentes, i. 349.

26. polychrestae, ib.

27. magicae, i. 362.

ad quod utiles, i. 364.

collectio earum facienda, ib.

Instauratio Magna, fragments of, how ar-

ranged in this edition, i. xii.

twelve copies of (or rather of Novum
Organum), written by Bacon, i. 1 1 .

arrangement of the parts as assigned by

Bacon, i. 71 77.

greater portion ofplan unfulfilled i. 72.

earliest intimation of the plan, iii. 543.

proemium, i. 123
;

iv. 7, 8.

dedication, iv. 11, 12.

preface, iv. 13 21.

plan of the work, iv. 22 33.

epistola dedicatoria, i. 123.

praefatio, i. 125133.
distributio operis, i. 134 145.

partis secundae delineatio et argumentum,
iii. 547557.

interpretation! naturae attribuuntur libri

tres, iii. 547.

pars destruens tribus redargutionibus ab-

solvitur, iii. 548.

philosophiarum, demonstrationum,
rationis humanae nativae, ib.

Instinct and reason, iv. 1 79.

Institutes, legal, v. 105.

Intellect, pleasures of, exceed all others, iii.

317.

defects in, remedied by the study of

mathematics, iii. 360.

doctrine concerning, iv. 405.

Intellectnalistae, i. 460.

Intellectualists, their error, iii. 292.

Heraclitua' censure of them, ib.
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Intellectus humani capacitas, i. 434, 435.

limites ejus tres, i. 435.

nimia adoratio, i. 460. Vide Scientia.

Inteneratio membrortim per calorem propor-
tionatum et spiritum detentum, ii. 304.

crassiorum a spiritu detente, ii. 217.

Inteneration of the harder parts by the

spirits, v. 326.

of the members by a proportionate heat

and detention of the spirit, v. 400.

Interior of the earth, v. 525.

whether eternal, ib.

heat of, ii. 634.

Interitus rerum nullus est, ii. 212.

Interpres, opus ejus, i. 397.

Interpretatio Naturae, i. 135, 154, 161,223.

quomodo ferenda, i. 235.

ministrationes tres ejus, ib.

prooemium de I. naturae, iii. 518 520.

qua ad intellectual perficiendum faciunt

dividuntur in tres ministrationes,
iii. 552.

1. ad sensum, qua? tria docet, ib.

a. quomodo bona notio consti-

tuatur.

b. quomodo ea quse sensum

effugiunt in ordinem sensus

redigantur.
c. de historia naturali, et modo

experimentandi.
2. ad memoriam, quae tribus doctrinis

absolvitur, iii. 552, 553.

a. de locis inveniendi.

b. de methodo contabulandi.

c. de modo instaurandi inquisi-

tionem.

3. ad rationem, iii. 553 557.

quod ad partem contemplativam.

quod ad partem activam.

interpretationis formula inductio, iii. 555.

de interpretatione naturae sentential, iii.

m*7OO1 OO.

de conditione hominis, iii. 785.

de impedimentis interpretationis, ib.

de moribus interpretis, iii. 786.

de officio ejus, iii. 787.

de provisu rerum, ib.

consilia, iii. 788. See Natural History.

Interpretatio Scripturae duplex, methodica

aut soluta, i. 835.

philosophiam in theologia petere, est

mortuos inter vivos quaerere, ib.

Interpretation, fallacies of, iv. 430.

of nature, or New Organon, iii. 215
252 ; iv. 42, 115, 412.

plan of Bacon's intended work on, ii.

684.

rules for, iv. 127.

of Scripture, v. 116118.
Interpreter, his work, iv. 255.

Interrogatio pnidens dimidium scientiae, i

635.

Interrogatories to be administered to nature,

iv. 263.

Interstellar spaces, what contained in, v.

533, 534.

Interstellar spaces continued.

collective vacuum in, v. 516. Vide Celes-

tial Bodies, Coelestium Historia.

Interstellare spatium, quid continet, iii. 757.

Introception, dilatation of bodies by, v. 355
357.

Introceptionem, dilatationes corporum per,
ii. 260.

Inventa hominum admodum imperfecta, iiL

591.

Inventio de scripto et non memoriter semper
procedit, ii. 260.

a naturae luce, non a vetustatis tenebris

petenda, iii. 574.

methodus inventionis hactenus praescriptus

nullus, iii. 608, 609.

Invention or inquiry, the art of, iv. 407
427. See Logic,

always proceeds by writing, not by
memory, v. 355.

proceeds by similitude, iiL 213.

and memory should both be exercised, iii.

326.

of speech and argument, iii. 384, 389.

of works, causes prejudicial to, iii. 503.
of arts, a branch of logic, iv. 407.

shown to be deficient, iii. 334 ; iv. 408
413.

often to be referred to chance, iii. 385.

Inventiones que spem inventionum novarum

faciunt,i. 207209.
tormenta ignea, i. 207.

filum bombycinum, ib.

acus nautica, i. 208.

imprimendi artificium, ib.

tres quse totam rerum faciem mutaverunt,
i. 222; iii. 611.

Inventions, the order of them, iii. 332.

why present knowledge barren of, ib.

discovery of new, the object of Bacon's

philosophy, iii. 235.

small, make great inventors, iii. 497.
of nature, not many nor deep, ib.

three, which have changed the whole face

of the globe, iv. 114.

Inventores novarum artium apud antiques

consecrati, i. 221, 470 ; iii. 518, 611.

Inventors, before the flood, iii. 297.

ranked among the gods by the ancients,
iii. 301, 385. See Apotheosis, Heroic

Honours,

benefits bestowed by, permanent and

universal, iii. 302.

Inventory mentioned in Valerius Terminus, i.

103.

whetlter tJte same with that mentioned in

the Advancement of Learning, iii. 209
211.

of man's wealth, iii. 233 ; iv. 368.

method of making, iii. 234.

Invidia, antitheta de, i. 695.

carpit spiritus, ii. 172.

Ira compressa succos corporis carpit, ii. 171.

Irenaeus, or the degrees of unity in the king-
dom of God, v. 116, 123.

Iris, ex meteoris humillima, ii. 43.
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Iris continued.

eolvitur in ventos, ii. 43.

artificiosa, i. 627.
Irish long-lived, v. 285.

anoint with salt butter, v. 285.

rub their linen with saffron, ib.

in illness wrapped in blankets, v. 287.

harp, ii. 399, 420, 422, 433.

Iron, a kind of, in Cyprus, said to grow in

size, if buried, ii. 598.

combination of, with stone, whether pos-

sible, iii. 799.

Iron continued.

fusion of, with brass, whether possible,
iii. 800, 801.

Irresolution, Cicero an example to deter

from, iii. 272.

Italians, suspicious nature of, v. 61.

Ivy growing on a stag's horn, ii. 513.

why consecrated to Bacchus, iv. 335.

Ixion, fable of, a warning to the imaginative,
iii. 272.

meaning of the fable, iv. 367.
Ixionis fabula, i. 440.

J.

Jacobus Primus laudatua, i. 431 433, 485,

498, 727, 728.

comparatus ad Hermetem Trismegistum,
L432.

ad Pollucem, i. 443, 745.

Jail fever, ii. 646.

James I., favours shown to Bacon by, i. 7, 8
;

iv. 283.

fitted by character and training for a

patron of the new philosophy, i. 416,
417.

His book on the Duties of a King, v.

16.

James, St., acquainted with astronomy, i.

468.

Janus of imagination, iv. 406.

Jejuniorium usus Christianus, i. 585.

Jesting, Lacedaemonian, iii. 230.

antitheses for and against, iv. 487.
Jesuitae literis incubuerunt, i. 469.

Jesuitarum collegia, i. 445.

scholae, i. 709711.
Jesuits, the, education revived by, iii. 277.

service rendered to learning by, iii.

300.

ilieir scltools, the best models, iii. 416.

their skill in education, iv. 494, 496.

Jew's-ear, a fungus called, ii. 513, 555; v.

357.

Jezebel painted her face, iv. 394.

Joabin the Jew, his description of the customs

of Atlantis, iii. 151154.
Job, ix. 6. alluded to, iii. 741.

book teems with natural philosophy, iii.

298.

Jobi librum gravidum naturalis philosophise

mysteriis, i. 467.

Joci, antitheta de eis, i. 702.

Johannes, Dux Saxonise, ejus morituvi se-

renitas, i. 582.
Johannes Pratensis, lines ly, quoted, ii. 33.

Johannes de Temporibus, qua diaeta ad tre-

centessimum annum vixit, ii. 1 77.

his maxim, "Oil without, honey within,"
v. 285.

Jonson, Ben, his description of Bacoii's

manner of speaking, i. 13.

Journals, a part of history, iii. 338 ; iv. 309

antiquity of, iii. 339.

Jovianus, cause of his deatli, ii. 648.

Joy, sudden death caused by, ii. 312.

Judah and Issachar, the blessing of, v.

82.

Judge, eifect of prejudice on, v. 47.

respect of persons by, v. 50.

condemnation of the innocent, v. 51.

Judgment, arts of, iii. 392397 ; iv. 428
434.

perversion of, by false appearances im-

posed by the nature and customs of

individuals, iii. 396.

perversion of, by false appearances im-

posed by words, ib. See Logic.

Judgments at law, necessity of accurate re-

ports of, v. 103.

on points that have not yet arisen, v.

107.

danger of inconsistency of, v. 108,
109.

Juggling, discussion concerning, ii. 655.

forcing a card, ib.

with a garter, ii. 656.

with the beard of an oat, ii. 49G.

proposed history of, iv. 270.
Juices of fruits, either watery or oily, ii.

536.

of plants :

milky juices, ii. 538.

few of a red colour, ii. 539.

of the body ;

how preserved from depredation, iv.

392; v. 290 293, 330.

Juliana obtenebratio, iii. 753.

Juliani edictum versus Christianos, 5. 468.

Julius Caesar. Vide Caesar.

Jupiter, his satellites, v. 522, 523, 536.

chain of natural causes fastened to his

throne, iv. 322, 342.

summum naturalis catenas annulum pedi
solii Jovis affixum, i. 437.

a Luciano derisus, quia hodie sterilis, i.

459.

dux societatis agendique, i. 463.

satellites Jovis, iii. 761, 780.

Juris-consulti de legibus scribentes, i. 803.

Jurisdiction of courts, disputes about, v.

109.

Jurists, Roman, the two scJiools of, i, 826.
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Jus privatum, firmamentum ejus, i. COX
sub tutela public! juris latet, i. 804.

publicum :

juris privati tutela, i. 804.

fines ejus, 805.

Justice commutative and distributive, and
arithmetical and geometrical proportion,
coincidence between, iii. 348.

antitheses for and against, iv. 480.

a treatise of universal justice, v. 88.

Justinian, his digest of laws made in an un-

learned age, v. 101.

Justitia universal!, tractatus de, i. 803.

antitheta de, i. 696.

Juventutis et Senectutis discriminn, ii. 210.

212.

juventus corporis, ii. 210, 211.

mentis, ii. 211, 212.

iustauratio ejus, ii. 305.

antitheta de ea, i. 689.

K.

Kalendarium dubitationum, sive problematum
in natura, desideratum, i. 562.

Placitorum philosophise, 5. 564.
Kalendar of man's wealth, iii. 233.

method ofmaking, iii. 234. See Calendar.

Kail, ashes of, used in making Venice glass,
ii. 588.

Kepler, Ms introduction to De Stella Marfis,
i. 196.

his method unskilful, i. 375.
Bacon ignorant of his discoveries, iii.

511, 723726.
Kermes, beads made of, ii. 662.
Kernels of vines laid round the root render

the vine more fruitful, ii. 354.

Key held between two men's fingers, divina-

tion by, ii. 660.

Kingdom of God, v. 78.

Kings, learning in, almost a miracle, iii. 263.

duty of, iii. 429.

what they have done for learning, iii.

322; iv. 285.

what it is in their power to do, iv. 290.

origin of their love of frivolities, v, 12.

duties of, King James's book on, v. 1 6.

may be praised to their faces, how far, ib.

usually desire contradictories, v. 22.

Kittens, their blood used to cure erysipelas,
v. 307.

Knowledge, all to be limited by religion, and
referred to use and action, iii. 218.

the prejudice infinite from commingling
divine with human, iii. 219.

limits and end of, iii. 217 224.
thirst of, iii. 219, 220.

a plant of God's own planting, iii. 220.

impediments of, iii. 224 231.

end and scope of, mistaken, iii. 231.
true ends of, iii. 222.

the kingdom of, man must enter as a
little child, iii. 224.

like water, will not rise above the level

of the spring, iii. 227.

which now is, is but a shrub, ib.

hitherto, the length of one man's life

hath been the greatest measure of, ib.

its state ever a democratic, ib.

that tendeth but to satisfaction, is cour-

tezan-like, iii. 222, 232.

the very styles of delivery of, are so

many characters of imposture, iii. 247-

Knowledge continued.

two ends of the tradition of, iii. 248.

no composition of society which has not

some contrariety towards true know-

ledge, iii. 252.

Plato's opinion that all knowledge is

remembrance, iii. 262,

kind of, which occasioned the fall of man,
iii. 265, 296.

amount of, not limited by the capacity of

the mind, iii. 265.

true limits of human, iii. 266.

produced by the contemplation of God's

works, iii. 267.

superficial, most popular, iii. 291.

hindered by premature reduction to arts

and methods, iii. 292.

error of mistaking the true end of, iii.

294.

true value and dignity of, iii. 295.

light and knowledge relation between, iii.

296.

revival of, at the Reformation, iii. 300.

effect of, on men's memories, iii. 314.

fortune advanced by, iii. 317.

pleasures of, surpass all others, ib.

immortality of, iii. 318.

division of, iii. 346.

stages of, iii. 356.

of ourselves, iii. 366, 461.
of others, iii. 456.

respecting the body and mind, iii. 367.

concerning the body, iii. 370 379.

concerning the mind and soul, iii. 367,
379417.

method material to the use and progres-
sion of, iii. 403.

longitude and latitude of, iii. 408.

critical, iii. 413.

pedantical, iii. 415.

times and seasons of, ib.

courses of, Hi.

relating to the character and disposition,
iil 434.

and faith, iii. 478.

that cannot be worked upon by reason,

dangerous, iii. 485.

present mode of delivering, checks further

progress, iii. 498.

the aims of, iv. 119.

present ill condition of, ib.
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Knowledge continued.

true knowledge i knowledge by causes,

iv. 119.

its relation to human power, iv. 119 121 .

and power meet in one, iv. 47.

antitheses for and against, iv. 482.

of man is as the waters, iv. 336.

divided into inspired divinity and philo-

sophy, ii>.

Knowledge continued.

the one from inspiration, the other from

the senses, iv. 336.

divisions of, iv. 373, 497.

art of retaining, iv. 435 437.

may be gained in six ways, v. 60. See

Moral Knowledge, Civil Knowledge,
H istory, Learning, Philosophy, Scientia.

Knowledges, the pyramid of, iv. 3d, 362.

L.

Labyrinth of the universe, iv. 18.

Labyrinth! instar, est universi structure, i.

129.

Lacedaemonian jesting, Hi. 230.

Lacticiniorum historia conscribenda, i. 409.

Ladanum collected from goats' beards, ii.

533.

Lais, habete Laidem, dummodo a Laide non

habeamini, iii. 562.

Lamb, plant in the likeness of, ii. 531.

Lamero, Hernandez, his evidence on tides, iii.

45.

Lamp, handing on the, iv. 450.

Languages, their various properties to be

studied, iv. 441.

to be improved by interchange of words,
iv. 442.

derived from the Goths, i. 656 ;
iv. 443.

Lapides longo tempore concrescunt, i. 357.

aquae condensatio super, ii. 292, 293.

conglomerati, ii. 295.

Lapis, super aquam lateraliter jactus, iii. 700.

Lydius, ex lapidibus gravissirnus, iii.

694.

de natura lapidum, iii. 695.

aetites, iii. 665.

Lapsus hominis, L 434, 465. See Fall of

Man.
ex parte reparari possit, i. 364.

Lassitude of particular parts, why, ii. 574.
remedies for, ib.

Latens processus, in corporibus concretis

quomodo inveniendum, i. 231, 232,
235.

series et ordo mutationis, iii. 555.

schematisma in corporibus, i 233 235.

Latent process discovered by considering com-

pound bodies, iv. 122, 123.

mode of investigating it, iv. 124.

configuration in bodies, how to be investi-

gated, iv. 124126.
investigation of, the subject-matter of

physics, iv. 126.

Latin language compared with Greek, iv. 442,
443.

Latitude ventorum, ii. 51.

Laudation of self, v. 67.

Laughter, excited by imitation, ii. 439, 570 ;

by tickling, 587.

Laus, antitheta de ea, i. 692.

Laws, public part of government, deficient,

iii. 475.
reverence for, not undermined by learn-

ing, iii. 273.

perfection of, consists of five things, iii.

476 ; v. 89.

the consideration of, belongs to states-

men, v. 88.

the end and object of, v. 89.

virtues and dignities of, ib.

uncertainty of law of two kinds, v. 90.

1. Where no law is prescribed,
three remedies for cases

omitted, ib.

a. Reference to similar cases,

and extension of the law,
v. 9092

b. Employment of examples not

yet grown into law, v. 92

94.

c. Courts praetorian and censo-

rian, v. 94 97.

Retrospective aspect of laws, v.

97, 98.

2. Where the existing law is ob-

scure, v. 98.

Obscurity arises from four

causes, ib.

a. Excessive accumulation of

laws, v. 98 101.

remedied by new digests, v.

100, 101.

b. Confused drawing up of

laws, v. 101103.
c. Negligent methods of in-

terpretation^. 103 108.

reports of judgments, v. 103,
104.

authentic writers, v. 104.

auxiliary books, v. 105

107.

answers and opinions, v.

107, 108.

prelections, v. 108.

d. Inconsistency of judgments,
v. 108, 109.

antitheses concerning the rules of inter-

preting, iv. 491. Vide Leges.
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law of God, iii. 489.

division of, ib,

Law-books, v. 104107.
Lawmakers, wisdom touching the administra-

tion of laws, necessary to, iii. 475.

Lawyers, bad lawmakers, iii. 4/5.

why bad promoters of their own fortunes,
iii. 469.

value of their writings on law, v. 80.
Lead increases with age, ii. 599.

fixes quicksilver, ii. 619.

Leaping with weights, v. 347.
Learned men, why some have been heretics,

iii. 267.
the best statesmen, iii. 270.
alone love business for itself, iii. 272.
cause of idleness in, ib.

poverty of, iii. 275.
errors and imperfections of, ib.

employments of, iii. 276.
manners of, iii. 277.

patriotism of, iii. 278.
fail in application to particular persons,

iii. 279.
often misjudged by reason of errors in

small matters, iii. 280.

flattery by, the greatest discredit to

learning, iii. 281.

obsequiousness of, ib.

Learned times inclined to atheism, iii. 264,
267.

Learning in a king almost a miracle, iii. 263.
discredits to, from ignorance, iii. 264.

objections to, by divines, and answers to

them, iii. 264268.
objections by politicians, and answers to

them, iii. 268 274.

compatible with military excellence, iii.

269.

not prejudicial to policy and government,
iii. 270.

discredit to, from the errors of learned

men, iii. 274.

from the employment of learned

men, iii. 276.

teaches men their accountability to God
and kings, iii. 279.

teaches the force of circumstances, iii.

271.

distempers of, iii. 282.

delicate, iii. 283.

contentious, iii. 285.

fantastical, iii. 282, 287.

peccant humours of, iii. 290 295.

commendation of, iii. 295.

scriptural exhortations to, iii. 301.

promotes order, iii. 302.

relics of, preserved by the Christian

church, iii. 300.

advances civil merit, iii. 302.

its influence on government, ib.

on men's manners, iii. 314.

promotes moral and private virtues, iii.

314, 315.

mitigates the fear of death or adverse for-

tune, iii. 314.

VOL, V. B

Learning continued.

is povver, iii. 316.

advances fortune, iii. 317.

its influence on military virtue and

prowess, iii. 307, 314.

immortality of, iii. 318.

plans of, iii. 322.

places of, iii. 323.

division of, iii. 329.

controversy prejudicial to, iii. 403.

the advancement of, iv. 284.

needs royal patronage, ib.

the .acts thereof in general three, Reward,
Direction, Assistance, ib.

in special about three objects, Places,

BOOKS, and Persons, ib.

in places, four circumstances, Buildings,

Revenues, Privileges, Laws of Disci-

pline, iv. 285.

in books, two, Libraries, Good Editions,

ib.

in persons, two, Readers of Sciences Ex-

tant, Inquirers into parts Non-extant,
ib.

defects in these acts of advancement, six,

iv. 285290.
want of foundations for arts at large,

iv. 285, 286.

meanness of professional salaries, iv.

286.

want of allowance for experiments,
iv. 287.

bad arrangement of academic studies,

iv. 288.

want of communication between

universities, iv. 289.

want of inquiry into the deficiencies

of the arts, iv. 290.

practical wisdom and learning, whether

found together, v. 35.

resembles a hawk rather than a lark, v.

59.

triple division into History, Poesy, and

Philosophy, according to the three

faculties of memory, imagination, and

reason, v. 503.

three periods of, iv. 77, 312 ; v. 110.

history of, wanting, iv. 300.

antitheses for and against, iv. 483. See

Knowledge, Scientia.

Leaves, comparative size of, in plants, ii.

531.

curled, from what cause, ii. 541.

Lecturers in universities should be able men,
iii. 324.

their salary should be liberal, ib.

in science, want of endowment for, iv.

286.

guardians of the stores and baggage of

learning, iv. 287.

Legal Jictions, i. 824.

Leges, origo et finis earum, i. 805.

leges legum, ib.

legum bonarum indicia, ib.

de certitudine legum, i. 80.5 827.

legis boiuc quinque notie, i. 805.
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Leges continued.

optima lex, qua minimum relinquit arbi-

trio judicis, i. 805.

incertitude legum duplex, i. 806.

de casibus omissis, remedium triplex, ib.

1. Per proccssum ad similia, i. 806,
807.

exceptio legum poenalium, i.

806.

de statutis. qua; jus commune

abrogant, i. 807.

de statutis, quae temporis leges

fuerunt, ib.

de statutis brevioris styli, ib.

de exten sione statuti expla-

natorii, ib.

Bolemnitas verborum non recipit

extensionem ad similia, ib.

de casibus postnatis, ib.

2. Per usum exemplorum, i. 808
810.

exempla a bonis temporibus

petenda, i. 808.

recentiora pro tutioribus ha-

benda, sed minoris auctori-

tatis, ib.

vetustiora caute recipienda, ib.

cavenda in exemplis recipiendis,
i. 809, 810.

3. Per jurisdictiones quae statuunt

ex arbitrio boni viri, i. 810
813.

de retrospectione legum, i. 813, 814.

leges declaratoriae, ib.

obscuritas legum a quatuor rebus oritur,

L 814.

1. Ab accumulatione legum nimia,
i. 815,816.

anti-nomiae retractanda?, i. 815.
obsoletae leges, L 816.

de novis digestis legum, i. 817,
818.

2. A descriptione legum obscura, i.

819, 820.

de loquacitate legum, i. 819.

praeambula legum, i. 820.

3. A modis enucleandi juris ne-

glectis, i. 820825.
a. Per perscriptiones judici-

oruin, i. 821.

b. Per scriptores authenticos, i.

821, 822.

c. Per libros auxiliares, i. 822
824.

antiquitates legum, i. 823.

d. Per respousa et consulta, i.

824, 825.

e. Per praelectiones, i. 825, 826.

de vacillatione judiciorum, i. 826, 827.

legum scientia ad TITOS civiles proprie

spectat, i. 803.

See Law.

Leibnitz, his remark that the restorers ofphilo-
sophy all fteld that the properties of bodies

are to be explained by magnitude, figure,
and motion, i. 46.

Leibnitz continued.

distinction betireen perception and apper-
ception, i. 54.

quotes Bacoii's saying about little know-

ledge, i. 436.

his atomic theory, iii. 71.

Bacon's influence on, iii. 72.

Leisure time, how to be spent, iii. 273.
Lemaistre (De Maistre) cltarges Bacon with

asserting the eternity of matter, i. 464
;

iii.

68.

Lens, convex, ii. 319.

Lepanto, battle of, v. 86.

Lepra lex Mosis de, L 466.

Lepus vix ad septem annos pervenit, ii. 124.

Leonis duratio vitse, ii. 122.

Letters, appendices to history, iii. 342.

images of words, iii. 399.

a collection of, iv. 313.

discourse upon, v. 56.

Leucadians, their custom of throwing a man
suspended by birds and feathers from a

cliff, ii. 634.

Leucippus, his doctrine concerning a vacuum,
y. 520.

de vacuo, iii. 741.

Levant, custom of the, not to gaze upon
princes, iii. '280.

Lever, theory of, known in Bacon's time, i. 638.

Bacon ignorant of the theory, iii. 512.

Lex cferemonialis Mosis, i. 466. Vide Leges.
Liberal arts, when they most flourish, iii.

378.

Liberi venti, ii. 20, 26, 30, 31.

Libertas sermonis interdum moderanda, i.

776.

Liberty of direction, what, iii. 235.

of speech, iii. 460
; v. 63.

Libraries, iii. 423.

Library of nature, iii. 497.

Libri, M., his remarks on Portals speculations,
ii. 233.

Libri desiderati, v. 121 123.

Historia Prsetergenerationum et Artium,
i. 497.

Historia Naturalis Mechanica, i. 498.

Historia Inductiva, i. 502.

Oculus Polyphemi, i. 503.

Historia ad Prophetias, i. 515.

Philosophia secundum Parabolas antiquas,
i. 521.

Philosophia prima, i. 540.

Astronomia viva, i. 554.

Astrologia sana, i. 556.

Kalendarium Dubitationum, i. 562.

Placita antiquorum Philosophorum, i.

563.

Formffi rerum, i. 564, 573.

Magia naturalis, i. 573.
Inventarium opum humanarum, i. 575.

Catalogus Polychrestorum, t'6.

Summitates naturae humanse, i. 581.

Physiognomia corporis in inotu, i. 583.

Continuatio medicinalium narratiouum, i.

592.

Auatomia comparata, i. 592.
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Libri continued.

De morbis insanabilibus, i. 594.

De medicinis authenticis et positivis, i.

595.

De imitatione naturae in balneis arti-

ficialibus, i. 597.
Filum medicinale, i. 598.

Philosophia naturalis, ib.

De prolongatione vitae, ib.

Doctrina de anima sensibili, i. 606.
De mntu voluntario, i. 610.
De differentia perceptionis et sensus, ib,

De forma lucis, ib.

Inventio artium et scientiarum, i. 617.
Venatio Pan is, i, 623.

Organum Novum, i. 633.

Topicaa particulares, i. 636.
Elenchi magni de idolis, i. 646.
Artis judicandi appendix, ib.

Doctrinae de organo sermonis, pars de notis

rerum, i. 653.

Orammatica philosophans, i. 655.

t Traditio lampadis, sive methodus ad filios,

i. 664.

Inquisitio prudentiae sennonis privati, i.

674.

Colores boni et mali, ib.

Antitheta rerum, i. 688.

Formulae minores, i. 707.
De cautelis et vitiis respectivis, i. 730.
De fructu vitas, i. 732.
Doctrina de occasionibus sparsis, i. 750.
Faber fortunae, i. 771.
Consul paludatus, i. 792.
De justitia universali, i. 803.

Sophron, sive de legitimo usu rationis hu-
manae in divinis, i. 833.

De gradibus unitatis in civitate Dei, i.

835.

Emanationes Scripturarum, i. 837.

Lies, a prince who hearkens to, has all his

servants wicked, v. 43.

Spanish proverb concerning, v. 61.

Life, long, whether a blessing, v. 217.

prolongation of, two causes conduce to,

ii. 437.
freedom and indulgence, as in a

country life, ib.

regulated control, the life of the phi-

losopher, ib.

women live longer than men, be-

cause they take less exercise, ii.

440.

one object of medicine, iii, 373.

receipts for, iii. 822 824.
four precepts for, iii. 834.

a consideration neglected by phy-
sicians, v. 215.

life, animal, referred by Bacon to the

spiritus, i. 55.

life and death, proposed history of, iv.

268.

the history of, v. 215 335.

topics of inquiry concerning, v. 220
222.

length of, in man, v. 233.

n

Life, length of continued.

in animals, v. 220, 234, 235.

birds, v. 236238.
fishes, v. 238, 239.

vegetables, v. 225, 226.

causes of these diversities of length
of life, v. 239 241.

antitheses for and against, iv. 477.
duration of, provisional rules concerning,

v. 320, 335.

the fruit and husbandry of, v. 19.

its abode in the body, v. 323.

See Durable, Longevity, Spirit.

Light, parallels between light and knowledge, i.

540.

creation of, i. 465.

connection between light and Jteat, i. 625.

the first of created forms, iii. 296.
and knowledge, relation between, ib.

of nature, insufficient to inculcate religion,

iii. 478.

notions of virtue and vice,how derived

from light of nature, iii. 479.

velocity of, iv. 211.

inquiry as to the form of, iv. 403, 404.
air has some natural light of its own, iv.

404.
"
Topics of inquiry respecting," v. 317
322.

preface to, ii. 315, 316.

date of treatise, ii. 315.

table of presence, v. 409.

table of absence in the next degree, ib.

table of degrees, v. 410.

colours of, ib.

reflections of, ib.

multiplications of, v. 411.

methods of overpowering, 16.

operations or effects of, ib.

continuance of, v. 412.

ways and passages of, ib.

transparency of lucid bodies, ib.

affinities and oppositions of, v. 413.

with heat, tenuitv, and motion, ib.

with sound, ii. 429, 430, 388,417
421; v. 413, 414.

opinion of Telesius concerning, v. 477.

See Heat, Lux.

Ligna ad decoctiones idonea, ii. 182.

Limbs, quaternion of, in animals, iv. 166.

Limitation of propositions, iv. 453.

Limitos ventorum, ii. 22, 51, 52.

Lincostis, a prickly water-plant, ii. 540.

Linguarum donum, i. 468.

Liquids and solids, alike subject to gravity, v.

430, 431.

differently affected by gravity, why, ib.

desire of continuity strongest in solids, ib.

Liquefaction of bodies, three causes of, ii.

615.

Liquor, bottled and then again returned to the

vat will fill a less space, why, ii. 627.

of knowledge, iv. 284.

preservation of liquors, in wells and vaults

469.

mixtura liquomm, iii. 696.

2
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Liter humaniores fidei et religioni duo
ministeria persolvunt, L 469.

actiones ad literas amplificandas, circa

trfa versantur, i. 486, 487.

musarum sedes, ib.

libros, ili.

literatorum hominum personas, ib.

collegiorum jampridem fundatorum de-

fectus. Vide Collegia,

antitheta de eis, i. 698.

literarum tertia periodus, 828.

Literary history, deficiency in, iii. 329 ; iv.

300.

spirit of an age, iv. 301.

Literati, fortunse et opprobria eorum, i. 443
450.

opprobria, quibus literas aspergunt :

1. Theologi, i. 433437.
stientifc niniium appetitum

primum fuisse peccatum, i.

433.

scientiam tumorem inducere,
dolorera augere, ad atheis-

mum ducere, i. 433, 434.

redargutio, i. 434 437.

2. Politic!, i. 433, 437.

militari gloriae ineptos red re,

i. 437, 438.

in politicis ingenia corrumpere,
*

otii et secessus amorem instil-

lare, i. 437, 400444.
reverentiam legum atque im-

perii convellere, i. 437, 442,
443.

3. ipsorura literatorum errore, i. 433,
443.

a. a fortuna literatorum, i. 443
445.

a paupertate et inopia ipso-

rum, i. 443, 444.

a vitae genere obscuro, i.

444.

ab occupationum vilitate, i.

444, 445.

b. a moribus literatorum, i. 443,
445450.

quia praecepta natura duriora

edunt, i. 445, 446.

quia fortunarum suarum baud
satis studiosi, i. 446,
447.

quia non facile se accommodant

erga personas quibuscum

negotiantur, i. 447.

quia moribus par urn elegantes,
>. 448.

Litigious arguments, bad effects of, iii.

491.

Liturgy, a branch of divinity, iii. 488.

preaching and sacraments a part of, iii.

489.

invocation, a part of, ib.

Liver, diseases of the, v. 296.

liquids good for, Hi.

roots good for, v. 297.

Lives, a division of history, iii. 334, 337.

deficient, iii. 338.
histories of, v. 56. See Biography.

Living Spirit rarer than air, v. 352. See

Spirit.

Loadstone, magnetic attraction yields to

gravity, v. 7. See Magnet
Loci communes sive topica oratorura, i. 634.

Locusts, plagues caused by the putrefying
bodies of, ii. G47.

Logarithms, Bacon ignorant of Napier^s, i.

577 ; iii. 511.

Logic treats of the understanding and reason,

producing determinations, iv. 405.

why unpalatable to many, iv. 407.
arts of, four in number, ib.

I. Art of inquiry or invention, iv. 407
427.

1. of arts and sciences, shown defi-

cient, iv. 408 413.

a. for discoveries are attributed

to chance or to animals, iv.

408410.
b. the present form of induction

cannot establish theprinciples
of science, iv. 410, 411.

c. nor can lower axioms be de-

duced from these principles

by syllogism, iv. 411.
two divisions of this art of in-

dication, iv. 413.

learned experience, or the Hunt
of Pan, treats of the method
of experimenting, iv. 413
421.

interpretation of nature, or

the New Organon, iv. 413,
421.

2. of arguments, iv. 421 427.

a. promptuary or provision of

arguments, iv. 422.

b. topics, general and particular,
iv. 423, 424.

II. Art of judging or judgment, iv. 428
434.

1. by induction, iv. 428.

2. by syllogism, or reduction, direct

or inverse, iv. 429.

a. analytic, ib.

b. doctrine of clenches, or de-

tection of fallacies, iv. 429
434.

appendix treating of the application
of the nature of the proof to the

nature of the subject, iv. 434.

III. Art of retaining knowledge, divided

into, iv. 435.

1. that concerning helps of memory,
e.g. writing, ib.

2. that concerning memory itself,

iv. 436.

divided into prenotion and em-

blem, iv. 436, 437.

IV. Art of transmission, iv. 438.

I. concerning the organ of discourse,

divided into, iv. 439.
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Logic continued.

a. notes of things, iv. 439, 440.

ex congruo, as hieroglyphics
and gestures, iv. 440.

ex placito, or real characters,

iv. 440.

b. grammar, divided into lite-

rary and philosophical, iv.

439 447.

relating to speech, iv. 439,
441.

comprising all the accidents

of words, as sound, mea-

sure, accent, iv. 442.

relating to writing, iv. 439,
444.

appendix on writing in cipher,
iv. 444447.

2. concerning the method of dis-

course, or wisdom of trans-

mission, iv. 448 454.

diversities of methods :

magistral or initiative, iv. 449.

exoteric or acroamatic, iv. 450.

in aphorisms or in methods, iv.

450, 451.

by assertions with proof, or by
questions with determina-

tions, iv. 451.

suited to the subject-matter, ib.

and to the hearers
1

information,
iv. 452.

other methods have been well

treated of by others, ib.

parts of are two :

disposition of a whole work, iv.

453.

limitation of propositions, ib.

3. concerning the illustration of dis-

course, rhetoric or oratory. See

Rhetoric.

two appendices of the art of transmis-

sion, iv. 493.

criticism, to which belongs, t'6.

correction and editing of approved
authors, ib.

interpretation and annotation, iv.

494.

reviews of their merits, ib.

art pedagogical or education, iv. 494
497.

differs from rhetoric, how, iii. 411.

cannot advance science, why, iv. 17.

uselessness of the ordinary form, iv. 24.

form proposed by Lord Bacon, ib.

useless for discovery of principles, iv. 80.

aim of the Baconian, iv. 246.

study of, commenced too early, iii. 326
;

iv. 288. See Ratio humana, Reason.

Logica de intellectu et ratione disserit, i.

615.

studium pluribus minime gratnm, i. 616.

artes quatuor continet, ib.

I. Ars inquisitionis sen inventionis qua;

duplex,!. 617639.
una artium et scientiarum, in qua

B

Logina continued.

quantum desideretur apparet ex hoc

quod, i. 617.
a. dialectics de inveniendis ar-

tibus nil cogitat, i. 617
619.

b. inductio quam proponit dia-

lecta est vitiosa, i. 620, 621.

c. syllngismus ad axiomata infe-

riora deducenda non valet, i.

621, 622.

altera argumentorum, quae duplex :

a. promptuaria, i. 634.

b. topica, quae vel generalis vel

particularis, i. 635 639.

II. Ars judicandi quae fit :

per inductionem, i. 640.

per syllogismum, i. 641.

ars judicandi partitur in

a. analyticam, i. 641.

b. doctrinam de elenchis, quorum tres

partes :

E. sophismatum, i. 642.

E. hermeniae, i. 642, 643.

E. imaginum sive idolorum, i.

643.

de analogia demonstrationum, i. 646.

III. Ars retinendi in duas partitur :

a. de adminiculis memoriae sive

scriptis, i. 647.

b. de memoria ipsa, quae duplici in-

tentione nititur, i. 648, 649.

praenotione.
emblemate.

IV. Ars tradendi, seu traditiva, in tres partes

divisa, i. 651.

1. de organo sermonis, sive gramma-
tica, quae duplex, i. 653.

a. grammatica literaria comprehendit.
1. doctrinam de notis rerum,

quae, vel ex congruo, scilicet

hieroglyphica et gestus, i.

652, 653.

vel, ad placitum, scilicet cha-

racteres reales, ib.

2. de locutione, i. 651.

3. de scriptione, quae, ib.

aut alphabeto vulgari perficitur,
i. 657.

aut ciphris, i. 657 662.

ad grammaticam literariam per-
tinent sonus, mensura, ac-

centus, i. 655 657.

b. grammatica philosophica, i. 653
655.

2. de methodo sermonis, i. 662
669. Vide Methodus.

3. de illustrations sermonis, i. 670
708. Vide Rhetorica.

appendices duo artis traditivae de
librorum lectione, i. 708.

a. ars critica, i. 708, 709.

b. ars paedagogica, i. 709 711.

vulgaris inutilis, i. 135.

nova proponitur, i. 135, 136.

Baconiana quid docet, i. 363.

R 3
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Logica continued.

nostra differt a vulgari praecipue tribus,

iii. 547.
finis nostrae, iii. 548.

Logicians, erroneous deductions of, iii. 387.

Longanimity, iii. 434.

Longaevitas animalium, ii. 121 130.

plures ex avibns longaevae quam
ex quadrupedibus, ii. 128.

animalia, quae creantur magis ex sub-

stantia matris quam patris, longae-

viora, ii. 129.

de gestatiorie in utero longaeviorum,
t'6.

graminivora brevioris aevi quam her-

bivora, ib.

de integumento corporis, ib.

magna crania brevioris aevi, ii. 130.

volantia et natantia longiuviora quia

feruntur, ib.

qua? longiore tempore perficiuntur

longaeviora, t'6.

animalia mitiora non longaeva, t'6.

quorum carnes atriores, longioris sunt

vitae, t'6.

mole grandiora, pusillis longseviora,
t'6.

Hominum, ii. 105206.
an lucrum sit, ii. 105.

hominum S. Scripturis memoratorum,
ii. 132135,

hominum qui apud ethnicos auctores

inveniuntur, ii. 135 147.

apud nos in Anglia, ii. 147.

phreneticorum,A
curriculum humanae setatis a tempore

Mosis ad nostra circa octogesimum
annum stetisse, ii. 148.

regionibus frigidioribus frequentius

quam calidioribus inventa, ib.

iiisulani mediterraneis longaeviores,
ii. 149.

loca excelsa potius quam depressa

longaevos edunt, t'6.

paludes nativis propitii, advenis

maligni, t'6.

regiones ob longaevitatem celebratae,

16.

aeris ealubritas spectanda, ii. 150.

conditio parentum multum potest, ii.

150, 151.

signa corporis longsevi, ii. 151 153.

diaeta quae ad vitam longaevam

prodest, ii. 153, 154.

ouae genera vita? ad longarvitatem
facian t, ii. 154, 155.

vita religiosa, ii. 154.

philosophica, t'6.

rusticana, ii. 155.

"'militaris, t'6.

medicinae quae ad vitam producendam
prosunt, ii. 155 157.

exclusio aeris ambientis ad diuturni-

tatem vitae dupliciter innuit, ii.

175180,220.
vita in antris longseva, ii. 175.

Longaevitas continued.

vita anachoretarum columnarium, ii.

176.

in montibus, t6.

succi corporis roscidi ad longaevitatem

conferunt, ii. 221.

alimentatio ab extra, ii. 222.

refrigeratio externa, ii. 223.

diaetae non medicinae, ii. 224.

Arborum, ii. 112 114.

Avium, ii. 124 127.

Piscium, ii. 127, 128. Vide Vita.

Longevity, whether desirable, ii. 91.

whether man justified in strivingfur, ib.

Bacon s theory oj\ ii. 94.

Bacon's instances of, u-lience derived, ib.

whether a blessing, v. 217.

inquiries to be made concerning, v. 221.

of men mentioned in Scripture, v. 243
247.

instances from heathen authors, v. 245
249.

other historic instances, v. 249 255.

of madmen, v. 256.

of nymphs and demons, t'6.

the same from the time of Moses to the

present day, ib.

greater in the cold climates, v. 257.
in islands than in continents, t6.

in high places than in low, ib.

in marshes, v. 258.

countries remarkable for, ib.

how far hereditary, v. 259.

signs of, v. 259 261.

influence of diet on, v. 261, 262.

what mode of living promotes, v. 262,
263.

the religious life, v. 262.

the literary, ib.

the country, v. 263.

the military, t'6.

medicines to produce, v. 263 265.

health and longevity not produced by
the same causes, v. 267.

three intentions respecting, v. 268.

1. prevention of consumption.
2. perfecting repair.

3. renovation of decay.
aided by spare and regular diet, v. 277.

promoted by seasonable sexual inter-

course, iii.

how affected by the working of the

passions, v. 279, 280.

in caves and on high places, v. 283, 284.

exclusion of the air, conducive to, v. 329.

juices of the body hard and roscid, v.

330.

alimentation from without, v. 331.

external refrigerations, v. 333.

diets not medicines, v. 334.

of vegetables, v. 225, 226. See Life,

Medicines, Spirits, Air.

Lopping trees, ii. 481.

Loquacitas, antitheta de ea, i. 700.

Loquacity, antitheses for and against, iv,

484, 185.
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Lot's offer, iii. 153.

Love, the Platonist theory of, ii. 653.

superiority of, over the other affections,

iii. 443.

antitheses for and against, iv. 487.
Menander's saying of, v. 29.

Xenophon of, ib.

as if you were sometime to hate, v. 75.

See Cupid.
Lower, Sir William's, letter to Harriot, iii. 765.

Lucianus, de diis hodre eflfoetis, i. 459.
de philosopho parasito, i. 448.

Luck, conceit that some men are lucky, ii.

652. See Chance.

Lucretius, his views respecting tJie motion of
ilie planets, iii. 720.

Ludicra per motum ventorum efficere, ii. 78.
Lullii ars philosophandi, i. 669; iii. 408.

Lully, Raymond, his philosophy, i. 669.
his art mere sciolism, iv. 454.

Lumen siccum optima anima, i. 436.

naturae, duplicem habet significationem,
i. 831.

Luna, lunam inter et passiones corporum in-

feriorum consensus, i. 362.

substantia corporea lunae, i. 300.

ex materia solida facta, iii. 750 ; contra,
iii. 771.

motus et tempora lunae, quae generant
ventos, ii. 47.

fluxus et refluxus marls vulgo ad motus
lunae refertur, iii. 47.

consensus certe nonnullos habent inter se,
iii. 51, 52.

motus sexhorarius cum motibus lunae

consensum non habet, iii. 52.

facies in orbe lunae, iii. 112.

Luna continued.

locata proxime ad terram, iii. 747.
Arcadum fabula de, iii. 752.

Empedoclis sententia, iii. 760. See Moon.
Lunatics, effect of the moon on, ii. 637.

Lungs, office of, in speech, ii. 413.

Lusciniola, fistula quaedam, iii. 661 679.
Luther enlisted human learning on his side,

iii. 501.

Lutherus, stylus scribendi circa tempora ejus,
i. 450.

Lutum sapientiae, iv. 233.

Lux, de forma ejus inquisitio, i. 612, 613.

lucis creatio, i. 465.
" De Luce et Lumine Topica Inquisi-

tionis," ii. 317 322.

tabula praesentise, ii. 317.
tabula absentiae in proximo, ii. 317,

318.

tabula graduum, ii. 318.

colores lucis, ib.

reflexiones, ib.

multiplicationes, ii. 319.
modi obruendi, ib.

operationes sive effectus, ib.

mora lucis, ib.

viae et processus, ii. 320.

diaphaneitas lucidorum, ib.

cognationes et hostilitates, ii. 320
322.

cum calore, tenuitate, et motu, ii.

320.

cum sono, ii. 321, 322. See

Light.

Lydia, cave in, an instance of water becoming
indurated, ii. 372.

Lyra Judaica, iii. 660.

M.

Machiavelli, we should be grateful for his

exposure of vice, i. 729 ;
iii. 430; v. 17.

his comparison of Caesar and Catiline, i.

739 ; iii. 440 ; v. 26.

on promotion of servants, i. 761 ;
v. 47.

on ingratitude, i. 762 ; v. 49.

plan of his work admirable, v. 56.

on Fabius Maximus, i. 784 ; iii. 465; v..71.

his doctrine not virtue itself, but its ap-

pearance to be attained, iii. 471 ; v. 75.

de paupertate monachorum, i. 443 ; iii. 475.

laudatus, i. 729.

discursus super politica, i. 541, 769 ;
iii.

348, 453 ; iv. 338 ; v. 75.

malas artes ejus politicas, i. 789.

Machina intellectus inferior, iii. 634.

Macrocephali, ii. 349.

Maculae in sole, iii. 746.

Maecenas longo tempore ante obitum non

dormivit, ii. 206.

nigricantesin hemispheric antarctico,iii.760.

Magi at the Nativity, iv. 366.

Magia naturalis, quid, i. 108, 109,193,456,
573 ; iii. 576, 592, 606.

Magia continued.

solummodo per inventionem forma-

rum, i. 573.

Persarum, i. 542.

coelestis, i. 559.

Magic practices explained, ii. 657 ; iii. 364.

natural, iv. 84, 367. See Natural Magic,

why prohibited, iv. 399, 400.

superstitious, iv. 84.

the practical division of metaphysics, iv.

126.

instances of, iv. 245.

Persian, chief business of, iv. 339, 366.

celestial, iv. 355.

produced by metaphysic and the inquisi-
tion of forms, iv. 365.

popular and degenerate, iv. 367.

Magica, quid, i. 235.

effecta fiunt tribus modis, i. 363.

Magician deludes himself as to the scope of

his power, iii. 497.

Magistral method of discourse, iv. 449.

Magnalia of nature, iv. 420.

naturae, iii. 167.

B B 4
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Magnanimitas, antitheta de ea, i. 698.

Magnanimity, iii. 434.

antitheses for and against, iv. 482.

Magnes, i. 274, 299, 317, 321, 337, 341,

342, 351, 626, 630.
"

Inquisitio de Magnete," ii. 311, 312.

adamas magnetis virtutem non impedit,
ii. 312.

quomodo a calore affectus, ib.

experimentum super fastigium Templi S.

Pauli, Londini, ib.

an terra sit, nt Gilbertus ait, iii. 58.

magnetis historia conscribenda, i. 407.

Magnet, iv. 161, 185, 186, 191, 203, 214.

220, 223, 225.

four virtues of, iv. 222.

the discovery of, iv. 100.

proposed history of, iv. 267.

immersed in a dissolution of iron, iv. 416.
"
Inquiry respecting the," v. 403 405.

date oftlie treatise, ii. 309.

adamant does not hinder the power of, v.

406.

effects of heat on, v. 404, 405.

experiment with, on the top of St. Paul's,

v. 405.

whether the earth itself be a magnet, v.

455.

Magnetism, Gilbert's theory of, i. 292.

Magnifying glasses, experiments with, iv.

419.

Mahomet, superstition of, v. 422.

Mahomet III. murdered all heirs to his throne,

i. 563.

Mahumeti superstitio, iii. 18, 602.

Maistre, M. Jos. de, charges Bacon with as-

serting the eternity of matter, i. 464 ; iii. 68.

Malacissationes corporis, ii. 222.
Male Peony, root of, ii. 662.

Maleficiating, to make men impotent, ii. 634.

See Witchcraft.

Maleficorum incantationes, i. 498.

Malting grain, ii. 540, 541.

Man the servant and interpreter of nature, iv.

47.

is a God to man, iv. 114.

branches of natural history relating to, iv.

267.
the image of the world, iv. 341.

human flesh, venomous quality of, ii. 347,
348

French disease reported to have origi-
nated in cannibalism at siege of

Naples, ib.

found among cannibals of the West
Indies, ii. 348. See Philosophy,
Human Mind, Soul, Body.

Man-of-war described, ii. 6 ; v. 179, 180.

Mancipiorum usus post legem Christianam

receptam, i. 799.

Mandrakes, ii. 533.

Manichaeorum haaresis, iii. 18, 602.

Manichees, heresy of, v. 422.

Manna, ii. 532.

"of Calabria best, ii. 593.

gathered from mulberry leaves, ib.

Manners, effect of music on, ii. 389
not so much corrupted by men abandoned

to vice as by the half-evil, iii. 297.

a branch of divinity, iii. 488.

doctrine of, contained in the law, iii. 489.

influence of books and studies upon, iii.

440.

influence of learning upon, iii. 314.

importance of good manners, v. 32 34.

See Behaviour, Carriage, Conversation.

Manufactures, history of divers, proposed, iv.

269.

Manures and composts of diverse kinds, ii.

488, 524527.
stercoration, ii. 524.

soiling, ib.

ashes, soot, salt, &c., ii. 524, 525.

vegetable composts, ii. 525.

irrigation, ii. 526, 527.
Manus Christ! for the stomach, a receipt for,

iii. 836.

Manuscripts, Bacon's, bequeathed to Sir W.

Bosu'ell, 39.
what became of them, iii. 8.

Map-makers, how they deal with unknown
countries, iii. 225.

Marcus Brutus, his death-bed, v. 78.

Mare or incubus, cause of, ii. 662.

Mare, de fluxu et refluxu maris, iii. 47 61.

motus maris quinque, iii. 47.

putei nonnulli consensum habent cum
fluxu et refluxu maris, iii. 50.

consensus motuum maris cum motibus

lunae, iii. 51, 52.

maris figura, i. 402, 406.

historia ejus conscribenda, i. 406.

dominium maris monarchic epitome, i.

801.

regno Britannia} in dotem cessit, ib.

Margaritas quomodo aegrotis sumendae, ii. 156.

Market-place, idols of the, iv. 55, 61, 62. See

Idols.

Marriage, how observed in the New Atlantis,
iii. 152154.

Martlemas beef, ii. 456.

Marvels, iii. 330.

history of, iii. 330
;

iv. 296.

Mary, Queen, conspiracy to destroy her with

a burning-glass, ii. 393.

Massae majores, ii. 85, 86.

Master and servant, duties of, iii. 431.

Masticatio eorum quae spiritus fovent, ii. 191.

Masticatories for the mouth, iii. 833.
how to make, v. 298.

Materia, inquisitio nulla facta de quanto, nee

quomodo distributa, ii. 243.

nil deperdi, aut addi summae universi, ib.

mate'riae quantitates relativse in dolio

aeris, et in dolio aquae, ii. 244.

tabula expansionis materize, ii. 245, 246.

summa materiae in universo eadem manet,
ii. 302.

in aliquibus corporibus plus, in aliquibus

minus, sub eodem spatio, ib.

se complicat et replicat sine vacuo, ii.

303.
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Materia continued.

necesse est, contractionem ejus per unum
ex tribus modis fieri, iii. 16.

omnia mutari, et nil vere interire, ac

Biimroam materise eandem manere, iii.

22.

in experiments et operationibus quo-
modo tractanda, iii. 23, 24.

tabula expansions ejus, iii. 691

694.

coacervatio ejus, iii. 694.

a natura dispertita, iii. 769.

materia prima scholasticorum, ii. 82.

formata et dotata secundura antiques,
iii. 84.

spoliata et passiva, humanse mentis

commentum, ib.

abstracta, principium praeter ratio-

nem posita, iii. 85.

utrum forma ejus nativa et nuda,
an superfusa et induta, iii. 86,
87.

doctrina Thaletis, iii. 87, 88.

Anaximenis, iii. 88, 89.

Heracliti, iii. 8991.
Parmenidis, iii. 94.

Telesii, iii. 94118.
reprehensio harum doctrinarum, iii.

9193.
materia non fluxa, shows a change in

Bacoifs atomic theory, iii. 73. See

Matter, Atom, ^ternitas.

Mathematica aut pura aut mixta, i. 576

578.

mathematicarum purarum historia conscri-

benda, i. 410.

Mathematics, a branch of metaphysics, iii.

359.

why so well inquired into, ib.

division of, into pure and mixed, iii. 360;
iv. 370.

pure, divided into geometry and arith-

metic, iv. 370.

what arts and sciences aided by, iii.

360.

utility of, in training the intellect,

ib.

inability to fix the attention remedied by,
iii. 415; iv. 495.

proposed history of, iv. 270.

auxiliary to physic and mechanics, iv.

369, 370.
their subject, quantity, iv. 369.

Matter, antithesis between matter and form, i.

464.

a harlot, forms her suitors, iv. 320.

appetite of combination in all, ii. 600,
601.

subtle sympathies and affinities of, ii.

602, 603.

expansion and contraction of, iv. 197

199, 209.

operations of man upon, iv. 233 245.

See Operations.

conli^ orations of, enumerated, iv. 356.

Matter continn-ed.

the mastery of the intellect over the

variety of its forms, iv. 382.

no inquiry ever made as to the quantity
and distribution of, v. 339.

sum total of, always the same, v. 340,
398, 426429.

lelntive quantities of, in a hogshead of

air and ,one of water, ib.

more in some bodies than others in the

same space, ib.

unfolds itself without creating a vacuum,
ib.

contraction of, must take place in one of

three ways, v. 420.

three rules for the better experimenting
on, v. 427, 428.

set down by the ancients as having form

and qualities, v. 466.

despoiled and passive, a fiction of the

human mind, ib.

abstract matter as a principle contrary to

reason, why, v. 467.

opinion of Thales respecting its first prin-

ciple, v. 469, 470.

of Anaximenes, v. 470, 471.
of Heraclitus, v. 471473.
of Parmenides, v. 476.

of Telesius, v. 476496.
difficulties of their systems, v. 473

476.

eternity of, v. 491.

conclusion of Democritus comes near-

est to that of the primitive wisdom,
ib.

proceeds from God according to Sacred

Writ, ib.

doctrines respecting matter, which we
have by faith, ib.

into what forms would created matter

left to itself have shaped itself, ib.

distribution of, by nature, v. 547. See

Alteration, Conversion,

first matter, Chaos and Eros, meaning of,

iii. 67.

Bacon's tlieory of (lie creation of, iii.

68.

misunderstanding Aristotle, iii. 69.

whether its form be native and

naked, or apparelled and clothed,
v. 468.

four opinions respecting this, v. 469.

See Alteration, Conversion.

Maturatio fructuum ab igne, i. 289.

Maturation, ii. 445 450, 650.

distinguished from assimilation, ii. 614.

is of three natures
; viz., of fruits, of

drinks, of impostumes, ii. 445 448.

of drinks, excess of maturation produces
.flatness, ii. 445.

vinegar will not burn, why, ib.

how to refresh drink that has

palled, ib.

by burying the bottles, ii. 446. See

Clarification.
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Maturation contin utd.

of fruits, ii. 446 448.

inclosed in wax, ii. 446.

hanged in smoke, ib.

covered with lime and ashes, ii. 447.

with crabs and onions, ib.

in hay and straw, ib.

in close box, ib.

bruised by rolling, ib.

wounded, ii. 448.

pricked with a pin, ib.

of gold, ii. 449,450.
rules to be observed in attempting,

ib.

experiment proposed, ii. 450.

nature of gold must be known, ib.

Maydew for medicine should be gathered from

the hills, ii. 593.

Mead used by the ancients, in Russia, in

Wales, ii. 619.

sugar mead, ii. 620.

Meats and drinks, which the most nourishing

kinds, ii. 358362.
decoction in beer of the flesh of capons

boiled and minced, ii. 359.

varieties of like decoctions, ii. 360.

mortress of the brawn of capons, ib.

cull ice of cocks, ib.

Indian maize, ib.

rice, ib.

pistachios, ib.

warm milk, ii. 360, 361.

oil of sweet almonds, ii. 360.

yolks of eggs, ii. 361.

mincing of meat, ib.

chuets, ib. See Alimentation, Nourishment.

Measurements of motions, iv. 356.

Measures of words have produced poesy, iv.

443.

Mechanica et experimentalis historia, i. 395.

quid, i. 235, 572.

mechanics artis continua progressio, i.

126.

Mechanical history, iii. 332
;

iv. 252.

use of, essential to natural philo-

sophy, iii. 332.

arts continually progress, iv. 1.4.

in arts mechanical, the first device

comes shortest, and time per-

fecteth, iii. 226.

Mechanics, Bacon's ignorance of, iii. 511.

the practical division of physics, iv. 1 26.

produced by inquisition of the efficient

and material causes, iv. 365.

three kinds of, iv. 366.

Mechoacham, ii. 355.

Medea, her restoration of Pelias to youth, v.

306.

juventutem renovans, ii. 198.

Media, subterrany fires in, ii. 461.
Median winds, which, v. 146.

their character, v. 157.

Mediani venti, ii. 25, 36, 37.

Medicina, ars nobilis, i. 586, 587.

prsecipue ardua et difficilis, L 587.
cum musica cur conjuncta, i. 588.

Medicina contimied.

locum cur dedit imposturae, ib.

magis ostentata quam elaborata, magis
elaborata quam amplificata, i. 590.

tres ejus partes, ib.

1. conservatio sanitatis, i. 591.

2. curatio morborum, in qua parte

desiderantur,
narrativae casuum specialium,

i. 591, 592.

diligentia in anatomia, i. 592
594.

opus de curatione morborum

pro insanabilibus habitorum,
i. 594.

mitigatio dolorum et eutha-

nasia, i. 594, 595.

particulares medicinae ad cura-

tiones morborum singulorum,
i. 595597.

balnea artificialia, i. 597.
filum medicinale, i. 597, 598.

3. prolongatio vitae, i. 590, 591,
598602.

de qua quatuor monita, i. 598,
599.

judicia ejus, et praecepta, i.

600602.
a quatuor elementis Aristotelis sterilitate

affecta, iii. 604.

fabulae superstitiosae, ii. 157 159.

medicinae quaa ad longaevitatem spectant,
ii. 155157.

quae operantur super corpus humanum
per dilatationem, ii. 276.

Medicinal history, deficiency of, iii. 374.

Medicinalis historia conscribenda, i. 408.

Medicine, definition of, iii. 373.
offices of, ib. note.

deficiencies in, iii. 373 377.

use of, in mental affections, iii. 368.

apart from natural philosophy, mere em-

piricism, iii. 367.

compared with music, iii. 371.

science of, why conjectural, ib.

more laboured than advanced, iii. 373.

Apollo and ^Esculapius, gods of, iv. 379.

our Saviour's miracles of healing, ib.

subtilty of the subject, ib.

Paracelsus' doctrine, ib.

imposture in, iv. 380, 381.

the profession of, iv. 381.

three offices of, iv. 383, 396.

1. preservation of health, iv. 384.

2. cure of diseases, iv. 384 390.

in which many deficiencies exist,

iv. 384.

neglect to take notes of cases,

ib.

neglect of anatomical study, iv.

385387.
inquiry concerning outward eu-

thanasia, iv. 387.

neglect of the particular cures

for particular diseases, iv.

387389.
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Medicine con tinned.

preparation ofmedicines, iv. 389.

too compendious a method of

treatment, iv. 389, 390.

3. prolongation of life, iv. 383, 390

394.

this the principal part of the

art, iv. 383.

four admonitions for, iv. 391.

directions for, iv. 392, 393.

three principal precepts for, iv.

393.

Medicines, physicians should inquire what

simples nature yieldeth, ii. 555.

veins of medicinal earth, ii. 563.

preparation of, careless, iv. 389.

to produce longevity, v. 263 265.

operating on the human body by dila-

tation, v. 371.

of the mind, v. 20.

branches of natural history relating to, iv.

268.

Medicus cur artis suse parum studiosus, L 588,
589.

circa general ia nimium occupatus, i. 590.

ligandi et solvendi claves habet, i. 596.

empiricus, i. 438.

Mediterranean, tides in, v. 454.

Medusa, what, iv. 326, 327.

Meeting the first move, antitheses for and

against, iv. 490.

Melancthon, his condemnation of Averroes, iii.

719.

Melanthium, ii. 650.

Melitaeus catulus, i. 448.

Melocotones, ii. 483, 487.

Melting of bodies, what, v. 322.

melting point of substances, i. 315.

Memoria quomodo colenda, i. 275, 647 649.

ars memorise artificialis, ib.

ministnitiones ad memoriam tres, iii. 552,
53.

memoriae humanae vires, i. 581.

Memorials, a division of civil history, iii. 333.

two kinds of, ib.

or preparatory historv, iv. 303.

Memory, iii. 384, 397 ;
iv. 292,

division of learning relating to, iii. 329.

foundations of, iii. 398.

divided into, iv. 435,
1. doctrine concerning helps to the

memory, whereof writing is the

chief, ib.

2. doctrine of the memory itself, iv.

436.

divided into prenotion and emblem,
iv. 436, 437.

power of, iv. 374.

artificial aids to, iv. 162, 163.

of the just is blessed, v. 40.

Menander, saying of, respecting vain love, iii.

442.

of sensual love, v. 29.
Mendacii duplex vitium, i. 455.
Mens hominis, velut maims hominis, siue in-

stramentis pariun valet, iii. 793.

Menstrua, what, i. 360.

Menstruous woman, sight of, will rust a glass,
ii. 648.

kills worms, ib,

Mercenarii milites, i. 795.

Mercenary forces, v. 81.

Msrcurius per universitatem rerum permeat, i.

359.

natura primordialis, ii. 82.

in conjunctione solis, iii. 760.

Mercury, its properties, iv. 242.

in conjunction with the sun, v. 536.

chemistry of, v. 205, 206. See Quick-
silver.

Meroe, ii. 473.

Mersenne, his criticism on Bacon's doctrine of
idols, i. 92.

Mesentery veins, ii. 356, 357, 358.

Metalla, mentio eorum in libro Jobi, i. 467.

de causa condensationis eorum, ii. 249.

per calorem aperiuntur, ii. 269.

an transmutabilia, ii. 250, 251.
de augmentatione ponderis in metallis, ii.

304.

transrautationes metallorum, ib.

consensus eorum, i. 359.

generatio, i. 360.

historia eorum conscribenda, i. 406.

solutiones, ii. 278 280.

Metals, growth of, ii. 598, 599.

drowning the base in the more precious,
ii. 599.

mode of alloying, ib.

compound proposed, iii. 804, 805, 806
810.

refinement of, ib., iii. 811, 812.

separation from one another, ib.

principiation of, iii. 812.

practical suggestions for researches touch-

ing, iii. 813817.
discoloration of, ii. 460.

colours produced by dissolution of, ii.

437.

the base, whether they have been suffi-

ciently refined, ii. 620.

found sometimes to resemble the pre-

cious, il>.

the precious, ii. 599, 600. See Gold, Silver,

incorporation of, iii. 801, 802.

drowning of within other metals in two

ways, iii. 802.

compared with vegetables, iv. 243.

mode of their generation, ib.

proposed history of, iv. 266.

conversion of, iv. 367.
condensation of, how caused, v. 345.

possibility of transmutation of, v. 346.

opened by heat, v. 3G4, 365.

solvents of, v. 372 375.

how to increase their weight, v. 399.
transmutation of, ib.

Metaphysica, quid, i. 235.

exquirit causas formales et finales, i. 564
571.

Metaphysics, a branch of natural science, iii.

352359.
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Metaphysics continued.

distinguished from philosophia prima, iii.

353.

from physic, ib.

inquiry into Formal and Final Causes, a

part of, iii. 355, 357.

mathematics a branch of, iii. 359.

definition of, iv. 126.

meaning of the term, iv. 344 346.

divisions of, iv. 360 365.

the point of the pyramid of knowledge,
iv. 362.

Metellus, Caesar's answer to, iii. 312.

Metempsychosis, i. 606.

Meteorological registers, utility of, i. 389.

Meteors, history of, i. 299
;

v. 509.

Meteorum Historia, i. 501 ; iii. 733.

Method, placed in Logic as a part of judg-

ment, iii. 403.

contains the rules of judgment, ib.

magistral and probational, ib.

diversities of, iii. 403 407.

error of premature reduction of knowledge
to arts and, iii. 292.

Lord .Bacon's, i. 220; iv. 19. See Bacon,

how to be received, iv. 53.

of the ancients, iv. 110.

of discourse, iv. 448 454.

the architecture of the sciences, iv.

453.

Methodical delivery, iii. 404.

Methodus antiquorum, i. 218, 219.

adfilios, i. 86.

Sermonis, i. 662 669.

Method!, sive Prudentiae Traditivffi, ge-
nera enumerantur, i. 663

667,
1. magistralis aut initiativa, i. 663,

664.

2. acroamatica, sive senigmatica,
i. 664, 665.

3. per aphorismos, i. 665, C66.

4. per assertiones cum probationi-

bus, vel per qusestiones cum
determinationibus, i. 666.

5. per methodum subjects materise

accommodatam, ib.

6. secundum anticipationes in animis

discentium prius impressas, i.

666, 667.

partes ejus duae,

, 1. de dispositione totius operis, i.

667, 668.

2. de limitatione propositionum,
A.

Methusalem water, receipt for, iii. 829.

Metres in ancient verse, iv. 443.
Metus graviores vitam abbreviant, ii. 171.

dat subitam mortem, ii. 204.

Mezentius, torment of, ii. 364.

Mice, whether generated by putrefaclioti, i.

316.

Microcosm, man so called, ii. 641 ; iii.

370.

Microcosmus corpus humanum, i. 587.

homo, iii. 575.

Microscope, iv. 193.

microscopic discoveries of Scldeiden and

Schwatm, iii. 162.

Midas, judgment of, iii. 319.

Military Arts, excellence in, compatible with

learning, iii. 269.

virtues and power of, promoted bv learn-

ing, iii. 307 314.

when they most flourish, iii. 378.

warlike disposition of a people the strength
of a nation, v. 81.

injured by the sedentary arts, v. 84.

Milites imbelles ruina civitatum, i. 794.

Milky-way, v. 536, 541, 542.

Mill, his observation on the defects of Bacon's

Inductive Logic, i. 378.

Mind, knowledge respecting the, iii. 367.

sympathy between body and mind, iii.

367370.
action of, on body, iii. 369.

use of medicine in affections of, iii.

368.

affections of, depend on the state of the

body, iii. 369.

effect of diet and regimen on the, ib.

nature of the, iii. 379.

faculties or functions of the, ib.

culture of the, in youth, importance of,

iii. 416.

precepts concerning the culture of the, iii.

439.

diseases and infirmities of the, iii. 437.

influence of habit upon the, iii. 438.

countenance and gesture the gate of the,

iii. 457.

imagery of, likened to reflexions from

glasses, iii. 241.

diseases of, how to be cured, v. 20.

mutual relation and conformity between

the food of mind and body, v. 30.

See Knowledge, Philosophy, Science.

Mine and the furnace, the two parts of na-

tural philosophy, iv. 343.

inquiry as to the situations of mines, v.

345.

Minerae de situ eorum in genera, quzerendum,
ii. 249.

porcellanee artificiales in China, ii. 295.

Mineral baths, iii. 376.

Ministrationes ad sensus, iii. 552.

Mirabilaries, their manner, iv. 295.

Mirabilium historia, iii. 688.

Miracles, use of, iii. 349.

either not true or not natural, iv.

296.

never wrought to convert an atheist, why,
iv. 341.

our Saviour's miracles of healing, iv.

379.

Miracnla nimis facile accepta, i. 456.

humanse naturae, kalendarium eorum de-

sideratum, i. 582.

Mirage caused by the shining of nitre upon
the sea sands, ii. 590.

Mirror of Pallas, a parable, iv. 330.

Miseries of humanity, iv. 374.
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Misseltoe, ii. 514, 515.

said to be sown by the misselthrush, ii.

514.

the only perfect superplant, ib.

Missilia, motus violenti eorum per pressuram

explanatio, i. 301 ; iii. 28 31.

motus eorum in rotationibus, iii. 30, 31.

Mists are imperfect condensations of the air,

v. 388.

Mistura corporum, i. 313.

spiritalium, i. 318.

liqtiorum, ii. 696.

Mithridate, distilled water of, iii. 832.

Mithridatium medicina, i. 595, 596.

Mixture of bodies, iv. 199.

of spirits, iv. 203.

Modern History, iii. 335.

deficiency of, iii. 336. See History.
Molendinorum motus, ii. 64, 65.

Momi ienestra, i. 772.

Momus, the window of, v. 59.

Monachorum paupertas, i. 443.

Monarchies incline wits to profit and plea-

sure, iii. 252.

the Roman, the last of earthly, v. 87.

Monastic life, defence of, iii. 422.
not simply contemplative, v. 8.

Money, not the sinews of war, v. 81.

Monotony of life, v. 11.

Monsters, iv. 253.

Monstra, i. 395 ; iii. 688.

Montaigne, entirely absorbed in the matter
in hand, v. 64.

Moon, calorific rays of, i. 239.

the four chief influences of, ii. 636.

drawing forth heat, ii. 371, 636.

inducing putrefaction, ii. 636.

increase of moisture both in plants
and in the human brain, ii. 637.

exciting the motion of the spirits, as

in lunacies, ii. 637.
effect of, on weather, ib.

virtues of the full of the moon, ib.

no heat in her beams, ii. 644.

corporeal substance of, iv. 186 ; v. 535.

not a watery, dense, or solid body, v.

550.

her influence on terrestrial bodies, iv.

244.

her visit to Endymion, iv. 327.

swelling of sap during full moon, v.

360.

magnetic influence of, on the tides, iv.

350 ; v. 443.

certain tidal motions appear to corre-

spond with the lunar, v. 448.

but not the tides every six hours, iv.

449.
human face in her orb, v. 493.

her position in the heavens, v. 523.

Arcadian fable of her first appearance, v.

528.

spots on, v. 535.

Moors, ii. 473.

Mora promus naturae et dispensatrix, i. 358.

antitheta cX >. 704.

Moral knowledge, its divisions, iii. 418, 419;
v. 3.

I. The exemplar or platform of good, v. 5.

its divisions,

1. good simple, or the kinds of

good, v. 7.

a. individual or self good, v. 10.

its divisions,

good active, v. 10 12

good passive, v. 12.

conservative, ib.

perfective, ib.

b. good of communion, v. 7.

its division into duties,

general, v. 15.

respective, ib.

2. good comparative, or the degrees
of good, v. 5, 6.

II. The culture or georgics of the mind,
v. 3.

its divisions, v. 20.

1. of the different characters of

natures and disposition-, v.

2123.
2. of the affections and pertur-

bations, v. 23, 24.

3. of their cures and remedies by
custom, &c., v. 24 29.

Appendix, on the relation between the

goods of mind and body, v. 30. See

Knowledge.
Moral law, a part of divine revelation, iii.

479.

higher than the light of nature, v. 113.

Moral philosophy, iii. 382, 417, 444.

the handmaid to religion, iii. 433, 441.

difference between civil knowledge and,
iii. 445.

the theology of the heathen, iv. 78.

the handmaid of divinity, v. 20, 27.

the end of, iv. 456.

unfit study for young men, v. 26, See

Philosophy.
Moral responsibility refer* to Ute soul alone,

i. 53.

Moral sense of Scripture often preferable to

the literal, iii. 487,

Morality, iii. 409.

promoted by learning, iii. 314, 315.

Morbnm Gallicum cert's diaetis curatum, ii.

202.

More, Sir Thomas, his serenity of mind at the

point of death, iv. 375.

Mores literatorum, i. 445.

Moriae apotheosis, iii. 748.

Morris Dance in Hertfordshire, danced by
eight centenarians, v. 255.

Mors, prsecursores mortis duo, ii. 208 210,

a capite convulsio, ii. 208.

a corde extremus labor pulsus, ib.

signa mortis in propinquo, ib.

signa post mortem, ib.

vitalitas animalium, ib.

resuscitationes mortuorum, ii. 209, 210.

canones mobiles de forma mortis, ii. 212
226.
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Mora continued.

formido mortis reprimands, i. 726.

Morsus Diaboli, a root, fable of, ii. 541.

Mortalitatem dictum Alexandri circa, i. 473.

Epictetus de ea, L 480.

Mortress, made with the brawn of capons, ii.

360.

Morus Angliae Cancellarius moriturus, i. 582.

Moses, his defect of speech, ii. 470.

God's first pen, iii. 297.

philosophy to be found in the ceremonial

law of, iii. 298.

legislator et primus Dei notarius, L 466.

lex ejus caeremonialis, ib.

Moss, a species of mould, ii. 453.

a rudiment between putrefaction and a

herb, iii. 220 ; iv. 170.

Mother, rising of it, how cured, ii. 367, 651.

of distilled waters, ii. 460.

Motion after death remains in birds longer
than in men, why, ii. 474.

of bodies produced by pressure, experi-
ments touching, ii. 342, 343.

of water in glass vessel on drawing a wet

finger round the lip of the glass, ii. 342.

upon pressure of brittle bodies, ib.

of bullet propelled by powder, ib.

of liberty, 1st upon pressure, 2nd upon
tensure, ii. 342, 343.

of a bell, of a virginal string, ii. 343.
Bacon's investigate .niL-itliout result, iii. 514.

Preface to tJie Inquisiiio legitima de motit,

iii. 623, 624.

cJiosen by Bacon as his first subject, why,
iii. 624.

vulgar distinctions of, valueless, iv. 67,
68

; v. 425, 426.

the genus of which heat is a species, iv. 150.

rest and motion, iv. 177, 178.

quick motion not yet competently mea-

sured, iv. 200.

the principal kinds of motions, or active

virtues, iv. 214232.
of resistance, iv. 214.

of connection, iv. 215.
of liberty, ib.

of matter, iv. 217.
of continuity, ib.

for gain, or of want, iv. 218.
of the greater congregation, ib.

of the lesser congregation, iv. 219.

the magnetic, iv. 222.
of flight, ib.

of assimilation or self-multiplication,
iv. 224.

of excitation, iv. 225.
of impression, iv. 226.
of configuration, iv. 227.
of transition, ib.

the royal or political, iv. 228.
of rotation, i&.

of trepidation, iv. 229.
of repose, or aversion to move, iv. 230.

regulation of, iv. 241.
doctrine concerning voluntary motion neg-

lected, iv. 401.

Motion continued.

ever preceded by imagination, iv. 406.

Aristotle's doctrine, iv. 428.

the inquiry concerning the moving prin-

ciples of things hitherto neglected,
v. 424.

this inquiry the only way to bind

the Proteus nature, v. 425.

Aristotle's division of, iii. 21.

of projectiles explained, v. 433 435.

why rotatory, v. 435.

cause of motion in fire-arms, v. 435
437.

of hyle, v. 361. Vide Hyle.
of liberty, v. 378.

abstraction of, has begotten an infinite

number of fancies, v. 468.

orbicular, nature of, v. 478, 479.
natural distinguished from violent, v. 499.
of ascent and descent, ib.

in a straight line, suits the parts ofglobes,
v. 515.

circular may be without limits, v. 526.

no argument of eternity from, v. 526,
530.

the only power man has over nature, v.

506.

of the heavenly bodies, v. 550 554.
cosmical or mutual, v. 551.

cosmical is the diurnal motion by
spirals within the tropics, v. 554,
555.

a natural body may have more than

one proper motion, v. 556.

four kinds of greater motions in the

heavens, v. 557.
of the planets, v. 558.

proposed histories of, iv. 268.

motions of matter are simple or compound,
iv. 356.

simple motions, tchat, i. 27, 28.

simple motions enumerated, iv. 356.

measurements of, iv. 357.
of wind compared with that of water, v.

196.

motions of the sea, five in number, v. 443,
445.

tides not a motion of rising and falling as

of water in a cauldron, v. 445.

diurnal explains that of the tides, 449.

See Diurnal Motion, Moon.
Motus est instar generis ad calorem, i. 262.

quies et motus, i. 291.

sive virtutes activae corporum, L 330 349.

antitypiae, i. 330.

nexus, ib.

libertatis, ib.

hyles, i. 332 ; ii. 266.

continuationis, ib.

ad lucrum, i. 333.

congregationis majoris, i. 334.

congregationis minoris, ib.

magneticus, i. 337.

fugae, i. 338.

assimilationis, i. 339.

excitationis, i. 340.
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Motus continued.

impression is, i. 34].

configurationis, i. 342.

pertransitionis, i. 343.

regius, i. 344.

trepidationis, i. 345.

decubitus, i. 346.

regimen motus, i. 358.

historia motuum conscribenda, i. 408.

vel simplices vel compositi, i. 560, 561.

voluntarius, unde, i. 609, 610 ; ii. 263.

ventorum, ii. 23, 24, 53, 65, 74.

in velis navium, ii. 24, 58 64.

in velis molendinorum, ii. 64, 65.

rhedae moventes ad ventum, ii. 65.

naturnlis veterum, ii. 80.

negligeritia veterum in inquisitione de mo-
ventibus rerum principiis, iii . 1 9,20.

natura, velut Proteus, hoc modo
solum vincienda, iii. 20.

divisio motus recepta in philosophia popu-
laris, iii. 21, 22.

missilium per pressuram, iii. 28 30.

in rotationibus, cur, iii. 30, 31.

causae rnotus in tormentis igneis, iii. 31, 32.

maris quinque, iii. 47. Vide Luna,
fluxnm et refluxum maris esse vel motum

sublationis et demissionis, vel motum

progressus, iii. 49.

diurnus, iii. 52, 53.

abstractio motus infinitas phantasias pepe-

rit, iii. 86.

rotationis spontaneus, i. 344.

doctrina Tclesii de rotatione cselorum,
iii. 97.

orbicularis, ib.

gravis et levis, quid, iii. 118, 690.

inquisitio legitima de motu, iii. 625 631,
634640.

libertatis, ii. 283 ; iii. 659.

receptionis a tensura, iii. 704.

successions, ib.

ne detur vacuum, ib.

homini in naturam sola potestas motus,
iii. 730.

rectus partibus globorum convenit, iii. 739.

coelestium, alii cosmici, alii ad invicem, ii.

773.

terra stante, coelum motu diurno cir-

cumferri, ib.

diurnus creli stellati, iii. 774.

cosmicus, est motus diurnus per

spiras intra tropicos, iii. 776.

Motus continued.

quatuor genera motuum prater cos-

micum, iii. 776.

Moulds, ii. 453.

differ from plants in three points, ii. 529.
on citron, ib.

moss, mushrooms, and agarics moulds, tfi.
;

ii. 453.

found also on poplars, ii. 539.

from the skull of a dead man unburied
will stanch blood, ii. 665.

may be procured in Ireland, ii. 670.
Much and Little, inquiry concerning, iv.

340
; v. 209.

Mucianus, his deceit towards Antoninus, v.

62.

Mummies, Egyptian, ii. 588 590.

mummy stancheth blood, ii. 665.

Murmura in aere, ii. 71.

Muscae in electro, ii. 212.

Muscovia has a late spring yet an early har-

vest, why, ii. 520.

Mushrooms, ii. 512, 513.

cause incubus or the mare, why, ii. 512.

a venereous meat, ib.

produced by poplar bark, ib.

by burning a stubble, ii. 513.

from hartshorn, ib.

funguses resembling, ib.

on trees, ii. 539.

Music,, ii. 385390. ;
iv. 395.

musical sounds, ii. 390 413.

medicine and music conjoined by the

ancient poets in Apollo, iii. 371.

in practice well pursued, but in theory

very weakly, iii. 385.

similarity of tropes in rhetoric and music,
iv. 167.

proposed history of, iv. 269.

instrument to be played by the rays of

the sun, v. 400. See Sounds.

Musica historia conscribenda, i. 408.

cum medicinS, cur conjungitur, i. 588.

Musk furthers venereous appetite, ii. 650.

Mutabilitas terras, iii. 749 751, 756.

caelestium iii. 751 757.

Mutability of the earth, v. 525527.
of the heavens, v. 527 -533.

Myrobalane sweet before ripe, why, ii. 357
539.

Mysteries of faith, v. 114.

Myths, classical, explanations of, iv. 318

335.

Names given by Adam, i. 434 ;
iii. 219.

etymology of, iv. 441.

Napellus, maiden fed on, ii. 499.

Napier, Bacon ignorant of his logarithms, iii.

511.

Narcotics, ii. 576, 577 ; v. 270, 271.

Narrations a division of history, iii. 334,
338 ; iv. 304, 308.

Narrative poetry an imitation of history, iii.

344.

Natatio animalium, iii. 699.

in profundiore aqua facilior, ib.

Nativities in astrology without foundation,
iv. 350, 368.

Natura non nisi parendo vincitur, i. 157, 222,
iii. 611.
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Natura continued.

subtilitas naturae, i. 158, 160 ; iii. 17,

579, 580.

anticipationes, i. 161.

interpretatio, ib.

corporea et actio natnralis, i. 305.

in triplici statu ponitur, i. 395.

primus status ad species rerum re-

fertur, ib.

secundus ad monstra, ib.

tertius ad artificialia, ib.

fumma ejus oeconomia ab homine non in-

venienda, i. 434.

antitheta de, i. 692.

philosophiae debitrix, ii. 243.

tria consilia ut homines peritius cum na-

tura negotientur, iii. 23.

dis3ectioejusnonabstractiofacienda,iii.86.
(ccalta ejus veluti s'gno divino clausa

manere, iii. 549.

unitas naturae, iii. 555.

lumen naturae, iii. 576.

exemplum inquisitionis de natura, iii. 635.

ut fortuna, a fronte capillata, ab occipitio

calva, iii. 687.

au: libera, aut perturbata, aut restricta.

Vide Philosophia Naturalis, Interpre-
tatio Naturae.

Natura naturans, i. 30, 227.

Natura divina quid sibi voluit in creando,

iii. 111.

Natural and unnatural, inquiry concerning,
v. 209.

Natural and artificial, inquiry concerning, ib.

things why preferred to artificial, iv. 470.

Natural Divination, two kinds of, iii. 380.

Natural History, iv. 293299 ; v. 505

514.

Bacon's, wJten published, i. 74.

his hope ofassistancefront the king, i. 381.

importance of in his eyes, i. 383.

feasibility of his method, i. 385.

division of, iii. 330.

deficiency of, iii. 320 ; iv. 1 27.

suggestion that the king should undertake

to prosecute it, iv. 12.

mast be founded, not on argument, but by
observation of facts, iv. 28.

method of experiments proposed, iv. 29, 30.

imperfection of Lord Bacon's, iv. 105.

the foundation of all science, hitherto neg-

fected, v. 131, 132.

Bacon's own reasons for applying to it, v.

133.

its relation to the Organon, v. 134.

plan of the treatise on, v. 1 35, 1 36.

catalogue of the titles of particular his-

tories, iv. 265270.
of geography, iv. 266, 293 299

; v.

505514"
in its subject is threefold, treating, iv.

253 ; v. 506.

of the liberty of nature, ib.

of the errors of nature, ib.

of the bonds of nature, ib.

may be distributed therefore into histories

Natural History continued.

of, 1st, generations ; 2nd, praeter-

generations ; 3rd, arts, ib.

in its use twofold, iv. 254
;

v. 507.

for the sr-ke of the particular know-

ledge simply.
as the primary material of philosophy,

three superfluities to be avoided, iv. 254,
255.

precepts for its compilation, iv. 258 260.

authorities, how to be noted, iv. 260.

five supplemental suggestions, iv. 261,
262.

brevity of the laws of nature compared
with the length of man's commentaries

thereon, iv. 262.

has the same division as concrete physics,
iv. 347.

its noblest end is to be the matter of law-

ful induction, v. 507, 508.

such an one is wanting, v. 508.

example thereof, being a treatise on celes-

tial bodies, v. 510 544.

Natural magic, houses for, in the New
Atlantis, iii. 164.

useful to science, iii. 289, 362.

true sense of, iii. 351.

its relation to metaphysics, iii. 362.

deficiency of, iii. 362.

false, iii. 381.

receipts of, ii. 660, 671. See Magic.
Natural motion the ancient name for gravitv,

v. 202.

Natural Philosophy, Bacon's idea of, i. 59
64

;
iii. 205, 346.

two parts of, viz. natural science and
natural prudence, iii. 351.

advantage to, from a registry of doubts,
iii. 364.

much fabulous matter a discredit to, iii.

288.

neglected for divinity and law, iii. 499.

among the Romans and Grecians, ib.

magnifies the glory of God, iii. 501.

a defence against infidelity, ib. See Phi-

losophy.
Natural prudence, the operative part of

natural philosophy, iii. 351.

division of, iii. 361.

Natural theology, or divine philosophy, iv.

341343. See Divine Philosophy.
Naturalis historia, catalogus historian

naturalium particularium, i. 405 410.

geographica, i. 406. Vide Historia natu-

ral is.

Naturalis magia, i. 456.

Naturalisation of strangers, v. 83.

Nature, Bacon 's view of, i. 53 57.

saying of Leibnitz, i. 53.

doctrine of Aristotle, i. 54.

charged by Bacon icith having put Nattire

in the place of God, ib.

Bacoti's opinion of the limitedness of, i.

60, 61.

interpretation of, the soul of Bacon's

system, i. 83.
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Nature continued.

an analysis of, how far possible according
to him, i. 566.

true mode of studying the processes of,

ii. 612.

the Divine nature, iii. 217.

summary law of, reserved by God within

his own curtain, iii. 220.

knowledge of, under the protection of

religion, iii. 221.

light of, compared with the moral law, v.

113.

the mysteries of faith not to be deduced

from, iv. 341.

to be commanded must be obeyed, iv. 47,
114.

subtlety of, iv. 48, 51.

no reason for confusion, v. 421.

anticipations of, iv. 51, 52.

interpretations of, iv. 51, 52, 115.

man's empire over, must be recovered, iv.

115.

exists in three states, having reference to,

1. species of things ; 2. monsters ;
3.

arts, iv. 252.

seen best in smallest portions, iv. 297,

338.

rises to a point like a pyramid, iv. 321.

body of, biform, iv. 322.

either united and collected, or diffused

and distributed, iv. 346.

problems of, iv. 357.

does nothing in vain, iv. 365 ; v. 74.

antitheses for and against, iv. 476.

in debt to philosophy, v. 339.

three counsels, that men may deal with

nature more successfully, v. 427.

one who philosophises must dissect, not

abstract, v. 468.

relation of, to art, v. 506, 507.

the mirror of art, iv. 417.

her mode of working compared with th;.t

of the artist, v. 28.

three things subordinate only to, v. 507.

immobility and quiet destroyed by the

system of Copernicus, v. 515.

distribution of matter by, v. 547.

Natures signify abstract qualities, i. 26.

these the principal objects ofour ii>quiries,\K

simple natures, study of, important, why,
i. 27.

two classes of, ib.

Navicula subter aquam gerens homines, i. 351.

Navigation of old more advanced than now,
iii. 140, 141.

benefit to science from, iii. 340.

a great help to philosophy, iii. 476.

wonders of, iv. 311.

Navigationes longinquse, iii. 584, 613.

Nebulae, condensations aeris imperfects, ii.

293.

Nebulous stars, v. 536, 537.

Nebuchadnezzar, his tree of monarchy, v. 83.

Negatives excite .the mind leas than affirm-

atives, iv. 56.

are the more powerful, ib.

VOL. V. 8

Negotiandi artes, pauca de iis scripta, i. 750.

Negotiation, or wisdom of business, a part
of civil knowledge, iii. 445, 447.

deficiency of books concerning, iii. 447.

best form of writing on, iii. 453.

wisdom of Solomon's aphorisms respect-

ing, iii. 448.

doctrine concerning, divided into, v. 35.

that concerning scattered occasions,
v. 3757.

that concerning advancement in life,

v. 5478.
Negroes, causes of their dark complexion, ii.

473.

a moist sultry climate, ib.

tawny olivaster complexion found where
the soil is sandy and the heat dry, ib.

Neptune, saying of Diagoras respecting offer-

ings to, iii. 395.

Nerva imperator, i. 471 ; iii. 303.

Nervous system, iv. 398.

Nettles, application of, in cases of melancholy,
v. 301.

New Atlantis, iii. 129166.
Preface, iii. 121124.

New Organon, iv. 413, 421. Vide Novum
Organum.

Newfoundland cold for its latitude, why, v.

151.

Neze, motion of, called
" ne detur vacuum,"

ii. 635.

Nicetas of Syracuse, iii. 738 ; v. 515.

Nicodemus, his question, v. 114.

Nigella Komana, ii. 650.

Nightingale pipes, ii. 385, 406.

Nightmare, iii. 368. See Mare.
Nihil ex nihilo fieri, iii. 689.

Nile, water of, how clarified, ii. 579, 587, 768.

Nilus, dwellers near the cataracts of, are
stricken deaf, ii. 432.

inundationes Nili ventis Etesiis ascripte,
ii. 28.

Nitre, scouring virtue of, ii. 461.

stunts the growth of dogs, ii. 459.
'

in milk, bad for children, ii. 459.

anoint the bud of the vine with, ii.

485.

dissolved in wine, scent of cools the

spirits, ii. 650.

created for refrigeration of spirits, v. 273.

the spirit of the earth, v. 274.

produces longevity if taken, ib.

so the nitrous smell of fresh earth, v. 275.
swells from the soil, v. 358.

Nitrum, est tanquam aroma frigidura, ii. 1 66,
297.

in natura vegetabili, ib.

in congelatione usitatum, ib.

in pulvere pyrio potum conducit ad forti-

tudinem, ib.

veluti spiritus terra, ii. 167.

animalia pinguia reddit, ib.

impinguat solum, ib.

spiritus humanos densat, ib.

usus nitri in cibis, ib.

plantte nitrosae, ib.

S
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Nitrum continued.

causa virtutis odoram terrse recentis, ii.

168.

lapidibua estinstar rubiginis, ii. 110,111.
ex sole tumescens, ii. 263.

Nobility, antitheses for and against, iv. 473.

Nobilitas, antitheta de ei, i. 689.

Norma ahecedarii, ii. 87, 88.

North wind blows as it were from above, v.

148.

called also Etesian, v. 149.

cause of the Nile inundations, ib.

chiefly iu the daytime, v. 152.

clears the sky, v. 154.

blows higher and more steadily than the

south wind, ib.

cold and dry like the east wind, v. 155.

healthiest when from the land, ib.

if it rise by night, rarely lasts more than

three days, ib.

often accompanied by other contrary

winds, T. 156.

sow not during, ib.

bad for consumption, ib.

sometimes directly follows, but is not

directly followed by, a south wind, v.

174.

its changes with the south wind a sign

of a hard or mild winter, ib. Vide

Boreas.

Northern Sea, tides of the, v. 452, 453.

Not proven, verdict of, v. 95.

Notes of cogitations, deficiency of, iii. 400.

of things by congruity, iv. 440.

Nothing and something, no proportion be-

tween, iv. 465.

Notio simplex, est instar superficiei, iii. 554.

Notiones, in notionibus nil sani, nee in logicis,

nee in physicis, i. 159.

Notions unsound, both moral and physical,
iv. 49.

Notitia aliorum hominum, pracepta summaria

de, i. 772 777.
_

sex modis elicienda, i. 773.

1. per vultus et ora, ib.

2. per verba, i. 774.

3. per facta, i. 774, 775.
4. per ingenia sua, L 775, 776.
5. per fines suos, A,

6. per relationes aliorum, i. 776.

sui notitia considerationibus hujusmodi

comparanda.
1. comparando naturam suam cum

temporibus suis, i. 778.

2. et cum professionibus vita; qua;
in usu sunt, ib.

Notitia continued.

3. et cum sequalibus et xmulis

suis, i. 778.

4. de amicis ac necessariis deligendis,
i. 779.

5. de cavendo ab imitatione ex-

emplorum, ib.

Nouer 1'eguillette, a charm used in Gas-

cony to produce impotency, ii. 634.

Nourishment, means of conveying and con-

verting, ii. 3G"2 365.

to prevent its being drawn away and

exhaled, ii. 362.

to send it forth more strongly into the

parts by strengthening the stomach, ib.

to send it forth by sleep, ii. 363.

to provide that the parts themselves draw
it to them, ii. 363, 364.

to further the act of assimilation, ii. 365.

of living creatures in the embryo, ii.

379. See Alimentation.

Nova Zembla, Flemings wintered there, ii.

638.

accident from use of charcoal there, ii. 648.

cold of, iii. 646, 650, 651.

Novelty, too much importance attached to,

iii. 290.
the love of, v. 11.

Novitas, immodicum ejus studium, i. 458.

verborum suspecta, cur, i. 453.

Novum Organum, i. 157365 ; iv. 39.

Prooamium, i. 121, 122.

Dedicatio, i. 123, 124.

Praefatio, i. 125133.
distributio operis, i. 134 145.

imperfect state of, i. 21, 22, 76.

Preface to, i. 71117.
date of, i. 71, 79.

analysis of, i. 88 102.

unwritten books of, i. 369.

translation, iv. 39 248.

Noz, Cupid produced from an egg laid by, v.

461.

does not sit for ever, v. 465.

Cupido ab ovo prognatus incubante Nocte,
iii. 79, 81.

non perpetuo incubat, iii. 83.

Nnbes qua? feruntur, in sublimi plerumque
movent ab oriente in occidentem, iii. 54.

historia nubium conscribenda, i. 405.

Nullity and quiddity, degrees of, iv. 466.

Numa, his disinterment, ii. 589.

Nurseries of the winds, v. 175, 176.

Nutritio per separationem, i. 339.

Nymphs signify the spirits of living creatures,

iv. 324.

0.

Oak, excrescences on the, ii. 516, 537.
bastard fruit of, ii. 537.

Oaths, men are deceived with, children with

comfits, v. 76.

Obelisci transferendi illustratio, i. 152; iii.

581.

Obelisk, illustration of raising, iv. 40.

Obscurity of laws arises from four causes, v. 98.
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Observation must be helped by theory, i. 307.

Obstinacy, Phocion an example to deter from,
iii. 272.

Occasions, policy of yielding to, iii. 465
;

v. 35.

Oculists in physic, iii. 228, 229.

Odores juxta littora Floridse, i. 322.

condensant spiritus, i. 354.

olfactus et odorum historia conscribenda,
i. 409.

ad confortationem cordis, ii. 190, 191.

fumi parce exeuntes, ii. 256.

cum communicatione substantiae diffun-

duntur, iii. 16.

Odours and infections, ii. 645 651.

the plague, ii. 645, 646.

jail fever, ii. 646.

human effluvia, ib.

modes of poisonings, ii. 647.

putrefying locusts, ib.

mine damps, ib.

charcoal vapours, ib.

after drought, ii. 648.

from coloquintida, ib.

from Ginny pepper, ib.

from menstruous women, ib.

the basilisk, ib.

perfumes useful in rheums, ib.

in fain tings, ib.

tobacco, ii. 449.

fresh earth, ib.

pomanders, use of, ib.

odours to cool the spirits, ii. 650.

to further venereous appetites, ib.

to dispose to devotion, ib.

to give pleasant dreams, ib.

to nourish, ib.

to check the rising of, ii. 651.

compared with sounds, ii. 421, 430, 476,
471.

iweet where the rainbow touches, why,
ii. 609.

sweet, heat and moisture requisite to, ii.

610.

are corporeal substances, ii. 610, 611.

of excrements, why disgusting, ii. 611.
of putrefactions, why, ib.

yet some yield excellent perfumes, ib.

to comfort the heart, v. 297.
of certain flowers commended, v. 298.

of wine poured on new earth, ib.

a species of fume, v. 351.

diffused corporeally, v. 420.

(Economica sub arte imperii continetur, i. 792.
(Economics included in civil government, v. 78.

Officia politica tria, i. 792.

1. ut respublica conservetur, ib.

2. ut beatum efficiatur, ib.

3. ut amplificetur, ib.

Oil not easily affected by heat or cold, why,
ii. 617.

to turn water into, one of the magnalia
naturae, ii. 459.

instances thereof, ii. 460.

spirits detained willingly in oily bodies,

v. 329.

Oil continued.

preserved by the rapid escape of the

watery humour, v. 329.

Ointment, witches', ii. 664.

magical, to heal the wound by anointing
the weapon, ii. 671.

Roman, ii. 365.

receipt for ointments, iii. 827.
dead flies cause, to stink, v. 42.

Old Age, penuriousness of, v. 22.

how it destroys the human body, v. 218.

See Longevity.
Oleosa detinent spiritus libenter, ii. 220.

evolatione cita humoris diutius conservata,

a
Olympus, windless summit, iii. 645.
Omissae scientiarum partes quomodo tractandae,

i. 134.

Omnipotentiae opera, creare ex nihilo et redi-

gere in nihilum, ii. 243.

attributa, iii. 111.

Onerationem, contractio corporum per, ii. 301.

Onions, their mode of growth, ii. 541.
should be pulled, dried, and reset, iii. 490.

Opening by heat, of water, v. 363.
of oil, ib.

of other liquors, ib.

of solids, v. 364.
of metals, v. 364, 365.
of glass, ib.

Operationes hominis super corpora naturalia,
i. 350362. Vide Homo.

Operations of man upon matter are of seven

kinds, iv. 233 245.

by excluding disturbing causes, iv. 233*
235.

by compression, &c., iv. 235 237.

by heat and cold, iv. 237241.
by continuance in a suitable place, iv. 241.

by regulation of motion, iv. 242.

by consents or aversions, iv, 242 245.

by alternation of the former six methods,
iv. 245.

Ophiuchus, appearance of new star near, in

Bacon's time, iii. 1 3, 752.

Opiates condense the spirits, iv. 238 ; v. 270.
effects of opium, iv. 270, 271.

betel, iv. 271.

tobacco, ib.

yearly opiate diet commended, v. 271.
inhaled as vapours, v. 272.
from what medicines prepared, ib,

Opiata, i. 354 ; ii. 162165, 192.

opium, ii. 162, 163.

papaver silvestris, ii. 163.

caphe, ii. 164.

betel, ib.

tobacco, ib.

simplicia, ib.

composi ta, ib.

quomodo utenda, ii. 164, 165.

medicamenta, ii. 165.

multuni conferre ad prolongationem vitffl,

exemplis probatum, ii. 165.

Opinions of others, profit to be derived from,
iii. 365.

832
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Opinions continued.

the most popular, and not the best, have

. ever prevailed, iii. 227, 231.

a collection of past and exploded, re-

quired, iv. 262.

whether that which has relation to truth

greater than that which has relation to

opinion, iv. 467.

of judges to be taken on points that may
arise, v. 107.

Opinionum pneteritarum recensio, i. 403.

Opium, ii. 346, 577.

produces cold, ii. 37 1.

death by, ii. 539.

Optica historia conscribenda, i. 408.

instrumenta jam meliora, iii. 736.

Optics, owls and cats see in dark, how, ii. 628.

motion of the eye-balls, ib.

squinting, ib.

shutting one eye, ii. 430, 628.

double vision, ib.

poreblindness, ii. 629.

sight in old age, ib.

eye injured by excess of light, ib.

so by minute studies, ib.

waxes red in anger, not in blushing,

why, ii. 630.

has many objects which affect it with

pleasure, none with pain, why, ib.

globes appear flat at a distance, why, ii.

432, 632.

proposed history of, iv. 268. See Visibles.

Orange, Prince of, his wound how stanched,
ii. 369.

constancy of his murderer under torture,
iv. 375.

Orange flowers, infusion of, ii. 345.

Oratio ad philosophos Parisienses, iii. 560
585.

orationis melius est finis quam princi-

pium, i. 755.

Orations, appendices to history, iii. 342.

of Demosthenes and Cicero, excellent ex-

amples of eloquence, iii. 409.

Oratores vends similes, populus mari, i. 735.
Oratorica. Vide Rhetorica.

Orators, why bad promoters of their own
fortune, iii. 469.

difference between sophists and, iii. 394.

neglect the arts ofprivate discourse, i v. 458.

Oratory. See Rhetoric.

Orbes elementorum, i. 165.

Orbilius long-lived, why, ii. 653.

Order in council, i. 816, 817.

Originals of things, a part of physic, iii. 354.

Origines locales ventorum, ii. 23, 38 43.

Ornithian, or bird winds, v. 150.

Ornithii sive aviarii venti, ii. 30.

Orpharion, ii. 399.

Orphei theatrum, i. 470.

Orpheus, fable of, an illustration of the influ-

ence of learning in promoting order, iii.

302.

why torn in pieces, iv. 335.

Orpin, ii. 350.

Orrice, sweet-scented root, peculiarity of, ii.

627.

beads of, make an aperient bracelet, ii. 662.

Ortelius' universal map, iv. 454.

Orthography, whether guided by pronuncia-

tion, iv. 444.

changes of, i. 657.

Osorius Lusitanus, i. 451.

Ostentatio sui bona quaedam, i. 779-781.

Ostentation, a vice rather in manners than in

policy, iii. 462.

a vice in morals rather than in policy, v.

67.

Ostrich ran after its head was struck off, ii. 474.
mode of hatching her eggs, ii. 624.

Others, knowledge of, iii. 456, et seq.

to be acquired by their deeds, iii. 457, 458.

by their words, ib.

by report, iii. 459.

by their natures and ends, ib.

Otto Casmann, his
" Problemata marina," iii.

39.

Ourselves, knowledge of, iii. 461.
should be impartial, ib.

choice of profession to be determined by, ib.

Ovium decennalis aetas rara, ii. 123.

Ovum vitreum, i. 323, 353
; iii. 117, 703.

in lapidem versum, ii. 295.

Cupido ab ovo prognatus, iii. 79, 81.

ovorum vivificatio ignota, i. 316.

ova aquam odoratam continentia, iii. 703.
See Egg. Glass.

Oysters between plants and living creatures,
ii. 531.

have no distinction of sexes, ii. 631.

P.

Paedagogi, imperia bene -administrantes, i.

439.

simiae tyrannidis, i. 445.

Paedagogica ars, i. 709 7ll.

Pain, bodily, history of, proposed, iv. 269.

doctors take no trouble to mitigate, iv.

387.

those who are sick and feel no pain, are

sick in their minds, v. 20.

Painting the face should be put down by
law, iv. 394, 395.

Painting continued.

proposed history of, iv. 268.
the skin, produces longevity, v. 284.

Palaesetiology, suggested by Bacon, i. 49.

Paludes, nativis propitii, advenis maligni, ii.

149.

Pan, explanation of the fable of, iv. 318 327.

the hunt of, or learned experience, iv. 4)3.

parabola Panis interpretatio, i. 521
530.

Panics derived from Pan, iv. 319, 325.
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Panicum laid on the roots of fruit trees, ii.

484.
Panis in furno tumescit, ii. 271.

Papse ex moiiasteriis ducti celebriora fecerunt,
i. 439.

Paper, a singular instance of art, iv. 172.

oriyin ofpaper- makiiiy, i. 6'24.

Papia lex contra senuin nuptias, i. 459.

Papilio tepore ignis resuscitata, i. 291.

Papyrus, instant ia singularis, i. -iij.

papyri conf'ectio, L 624.

Parables, valuable observations expressed by
the ancients in, iii. 453.

philosophy according to the ancient, iv.

318. See Myths.
Parabolse Salomonis illustratse, i. 751 768.

usus parabolarum, i. 520.

parabola} Panis interpretatio, i. 521
530.

cur saeculis rudioribus frequentiores, i.

667.

Parabolical poetry, iv. 316 318.

its uses, iii. 344 ; iv. 3 IS 318.
instances of, iii. 318335.

Paracelsus, hisfundamental iricul, i. 359.

sulphur, mercury, and salt, ii. 459
;

v.

205.

his theory of dew, i. 356.

his pygmies, ii. 383 ; v. 369.
his explanation of miracles, ii. 641.

error of, in supposing all philosophy set

forth in the scriptures, iii. 48 b'
; v.

117.

medical theories of, iv. 379.

his exaltation of natural magic, iii. 381 ;

iv. 400.

his theory of nutrition absurd, iv. 224.

made the winds three in number, v. 154.

De Nutritione, i. 339.

De Corpore Humano, i. 587.

intemperies in interpretanda S. Script ura,
i. 835.

trias ejus principiorum, iii. 533.

tres tantum collocavit ventos, ii. 33.

pygmseum ejus, ii. 274.

audacia meruit ut sepuratim coerceatur,
iii. 538.

corruptor scientiae, iii. 533.
homo satis vocalis, iii. 576.

Paradise, man's first acts in, iii. 296.

Faradisus, occupationes hominis in Paradiso,
i. 465.

Parasceve, the, iv. 253263.
Preface, i. 369390.
nature of the work, i. 380.

ad historiam naturalem et experimentalem,
i. 395403.

Parasiti barbati, i. 448.

Parcae, sisters of Fan, iv. 321.

Parent and child, duties of, iii. 431.

Paris, judgment of, iii. 319.

Parmenides, his tenet that the earth was
"
primum frigidum," ii. 370.

compared with Telesius, iii. 74.

his saying that the earth is the original
source of cold, v. 161.

Parmenides continued.

maintained two principles of things, v.

476.
doctrina ejus de unitate, i. 567.

de frigore, ii. 41.

duo rerum principia dixit, iii. 94.

Parmenio ab Alexandro reprehensus, i.

475.

Parrots, their power of imitation, ii. 424.

Part, not the plurality, but the majority of

parts, make the total greater, iv. 470.

Participles or confiners between plants and

living creatures, ii. 531.

immovable shell-fish, ib,

plant like a lamb, ib.

Particulars are infinite, iv. 408.

Partis Instaurationis secundse delineatio et

argumentum, i. 79 83
; iii. 547

577.

preface to, iii. 543 546.

Partitiones historiae. Vide Historia.

scientiarum, i. 425 430. Vide Scientia.

Passiones animi qua? ad longsevitatem noxia3,

qua; utiles, ii. 171, 172.

Passions, the visible signs of them, ii. 567
571.

fear, ii. 567.

grief and pain, ii. 568.

joy, ib.

anger, ii. 569.

dislike, ib.

shame, ib.

pit}-, ii. 570.

wonder, ib.

laughter, ib.

lust, ii. 571.

why called tortures, v. 61.

Passive good, iii. 425.

sub-divisions of, ib.

Pastures for sheep in breeding season, v.

156

Patience, two parts of, iii. 378.
Patriciorum de multiplicatione, L 795.

Patricius, his writings, i. 564.

his " Pancosmia" iii. 39 ; iii. 147.

compares the tides of the sea to water

boiling in a caldron, iii. 41.

a reviver of the doctrine of abstract ideas,

and their dignities, iii. 85.

his ignorance of astronomy, iii. 722.
his authority, iii. 753.

sublimated the fumes of the Platonists,

iv. 359.

on the form of flame, v. 538.

Venetus Platonis discipulus, i. 564.

de forma flammarum, iii. 763.

Patroni literatorum quales petendi, i. 449.

Paulus inter Apostolos solus literutus, i. 468.

Paupertas literatorum, i. 443.

monachorum, ib.

virtutis fortuna, i. 444.

Peace, slothful, corrupts courage, v. 86.

Pearls, medicinal use of, v. 264.

Pedantical knowledge, iii. 415. See Educa.-

tion.

Pedantii, i. 439.

s 3
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Pegasus, meaning of the fable, iv. 332.

famam denotat, i. 534.

Pelias, his body, how restored to youth, v. 306.
Pendulum, experiments in Harton Colliery, i.

299.
^

Perception, how different from sense, iv. 402,
403.

Perceptionis et senaus differentia, i. 610,
611.

Perchloride ofgold, i. 628.
Percolatic , quid, i. 358.

Percolation, ii. 339341
; iv. 242.

salt water becomes fresh by percolating
into pits dug on the shore, ii. 339, 633.

practised by Caesar at Alexandria, ib.

by filtration through vessels, ib. ; ii. 340.

a means of separating the more subtile

natures, ii. 340.
of juice of tree produces gum, ib.

of stone, Cornish diamonds and rock

rubies, il,

explains why the plumage of birds is more
brilliant than the hair of beasts, ii. 340,
341.

clarification of liquors by adhesion an in-

ward percolation, ii. 341.
of water through a dam of pebbles, t'6.

sweetness of savour produced by, e.g.

human skin, gums, ib.

Percussions, three that create tones, ii. 386.

Perfect history, iii. 334.

division of, ib. See History.
Perfume house in New Atlantis, iii. 163.

perfumes in Florida, iv. 207. See Odours.

Feriander, gestus ejus in horto, i. 652.

Pericles wore poisons as a charm against the

plague, ii, 663.

Peripatetici doctrina de sequis materiae por-

tionibus, iii. 112.

dictatura eorum cessare debet, ii. 243.
de decupla proportione elementorum, ii.

259.

Peripatetics, their doctrine of an element of

fire above the air, ii. 353.

their dictatorship must cease, v. 345.

their conceit as to the proportion of the

elements, v. 354, 493.
Permissio intellectus, L 261

;
t. 36.

Perscriptiones judiciorum, i. 821.

Perseus, allegory of, explained, iv. 326 332.

fabulae Persei inteipretatio, i. 530 534.
Persian children, their nurture, ii. 458.

Persian Sea, tree there grows in the salt water,
ii. 532.

Perspective houses in the New Atlantis, iii.

161.

Perspicilla, i. 307, 630.

Galilaei, L 308.

Fern, temperate climate caused by breezes, v.

158.

Peruviae dementia aeris, ii. 38.

Potosae fodinse argenti, ii. 41.

Pestilential seasons, ii. 468, 603 607.

Petrarch, his Res memoranda} quoted, ii. 95.

Petrifaction, how to be produced, v. 400.

Petrifying springs, v. 390, 400.

Phsenomena universi, i. 140
; iii. 685 712.

date, iii. 683.

Phantasia et logicse et ethicae ministrat, i.

615.

opera ejus et regnum, i. 615, 616.
Fhilautiae limites, i. 447.

Philip of Macedon, his mode of warfare, iv.

328.

Philocrates de Demosthene, iii. 633.

Philo Judaeus, his interpretation of tlte Mo-
saic creation, i. 463.

on Cain and Abel, i. 466.

Philolaus, iii. 738; v. 515.

his doctrines revived by Gilbert, iv.

360.

Philosophastri damnati, iii. 529.

Philosophers bad law makers, iii. 475.
the sophistical, iv. 64.

the empirical, iv. 65.

the superstitious, iv. 66.

Philosophi antiqui, placita eorum corrigenda,
i. 563, 564.

Philosophia partitiones ejus, i. 235.

I. P. divina, vel theologia naturalis, i. 544

547.

II. P. naturalis speculativa, i. 548 578.
1. P. Physica specialis partitur in

doctrinas tres, i. 548 551.

de principiis rerum.

de mundo sive de fabrica rerum.

de natura multiplici sive sparsa, quae
rursus in duas partes dividitur,

i. 551.

de concretis sive creaturis, quae subit

eandem divisionem quani historia

naturalis, ib.

de abstractis sive naturis, quae in

duas partes dividitur, i. 5GO,
561.

de schematismis materiae, i. 560.

de appetitu et motions, quorum
duo genera, i. 560, 561.

motus simplices.
motus compositi.

Physicse appendices duo.

problemata naturalia, i. 5G2.

placita antiquorum philosophorum, i.

563, 564.

2. P. Metaphysica, i. 548550.
de causis formalibus, i. 564 568.

utilis at desiderata, i. 567 568.

de causis finalibus, i. 569 571.

P. Naturalis Operativa sequitur divisio-

nes speculative, i. 571 575.

Mechanica, i. 572.

Magia, i. 573 575.

P. Naturalis Operatives appendices duae,
i. 575.

inventarium opum humanarum.
kalendarium experimentorum.

P. Natural! appendix Mathematica, i,

576578.
III. P. de homine, i. 580613.

scientia generalis de natura et statu homi-

nis primum considerat, i. 5oO
586.
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Philosophia continued.

a. de natura hominis indivisa, give de

persona hominis, qua: duas res

complectitur, i. 581.

miserias humani generis,

praerogativa ejus, quorum exempla
narrantur, i. 581, 582.

b. de foedere, sive de coinnmni vinculo

animae et corporis, enjus dua;

partes.
1. quomodo invicem haec duo se de-

tegunt.
a. per physiognomiam, i. 583.

b. per somniorum naturalium in-

terpretationem, i. 583, 5t!4.

2. quomodo invicem anima et corpus
in se agunt, cujus duo,- partes,
i. 584.

a. de affectibus corporis in'ani-

mam, i. 584, 585.

I. de affectibus animae in corpus, i.

565.

P. de homine duplex, i. 580.

1. P. humana, sive de homine segre-

gate, i. 580744.
a. scientiae quae circa corpus ver^an-

tur, i. 586 G04.

Medicina, i. 506 602. Vide

Medicina.

Cosmetica, i. 602.

Athletica, i. 602, 603.

Voluptuaria, i. 603.

b. scientiae quae circa animam ver-

santur. Vide " Anima Hu-
mana."

2. scientia civilis, tres habet partes, i.

746828.
de conversatione, i. 747 749.
de negotiis, i. 749 791.

de republica, i. 792.

Sophistica, errores ejus, i. 173, 174.

Empirica, errores ejus, i. 174, 175.

Superstitiosa, errores ejus, i. 175, 176.

philosophiarum redargutio, iii. 567.

philosophise veteris honores Baconianii

philosophia illaesi, i. 153, 162.

objectum ejus triplex, Deus, Nature,

Homo, i. 540.

ethnicis vice theologiae, iii. 595.

ad rationem refertur, iii. 727.

more statuseadoraturnecmovetur, iii. 616.

Moralis, ancilla theologiae, i. 732.

Natural!?, a theologia repressa, iii. 595,
596.

apud Graecos brevis sevi, ih.

Grsecorum, pueritia, iii. 601.

Aristotelis, iii. 601.

Platonis, ib.

Pythagorae, iii. 602.

Telesii, iii. 603.

Frascatorii, ib.

Cardani, ib.

Gilberti, ib.

ante Graecorum tempora majore vir-

tutesedmajore etiam silentio floruit,

iii. 605. See Natural Philosophy.

Philosophia Prima, i. 460
;

iii. 292, 346
; iv.

337.
definition of, iii. 347.

definita, i. 540.

the common parent of scienc s, iii.

349.

deficiency in, ib.

not to be confounded with metaphys'c,
iii. 353.

quantity indefinite, belongs to, iii. 359.

Philosophy, Bacon's divisions of, \. 47.

whetlter opposed to tfieotot/y, i. 64.

the just division of, iv. 126.

its object threefold, God, Nature, M;m,
iii. 346

; iv. 337.

therefore divided into three branches,
ib.

the dangers of subdividing knowledges,
iv. 373, 497.

Primitive or Summary, containing all such
axioms as are not peculiar to any of

the particular sciences, iii. 346 349 ;

iv. 337340, 345, 346.

inquiring also concerning the adven-
titious conditions of essences or tran-

scendentals, iv. 339, 340.

I. Divine or Natural Theology, iii. 349
351 ; iv. 341343, 346.

appendix concerning the nature of

angels and spirits, iii. 350 ; iv.

342.

II. Natural, divided into, iii. 351 363;
iv. 343369, 346,

1.- Speculative, relating to the
'

inqui-
sition of causes, iv. 343 365.

divided into, iii. 352
; iv. 344,

A. Physic, special, divided into, iii.

354 ; iv. 344360.
a. concerning the principles of

things, iv. 347.

b. concerning the structure of the

universe, ib.

c. concerning nature, manifold or

diffused, iv. 347357.
divided into, iv. 347,

concerning creatures or things

concrete, iv. 347 355.

subject to the same division as

Natural History, ib.

concerning abstract natures, iv.

347, 355357.
divided into, iv. 355,

the doctrine coficerning the

configurations of matter, iv.

355, 356.

the doctrine concerning appe-
tites and motions, iv. 355,
356.

Appendices of physic, iv. 357
360.

measurements of motions, iv.

357.

problems of nature, iv. 357,
358.

dogmas of ancient philosophers,
iv. 358. See Physic.

S 4



632 INDEX TO THE

Philosophy continued.

B. Metaphysic, divided into, iii. 355 ;

iv. 344346, 360365.
inquiry into forms, iii. 355 357 ;

iv. 360363.
inquiry into final causes, iii. 357

359 ;
iv. 363365.

2. Operative, relating to the production
of effects, divided according to

the divisions of speculative, iii.

361 ;
iv. 343, 365369.

A. Mechanic produced by physic, iv.

366.

B. Magic produced by metaphysic, iv.

366368.
two appendices of Operative, iv. 368.

an inventory of the possessions
of man, ib.

a catalogue of Polychrests, iv.

369.

Appendix of Natural Philosophy, Mathe-

matic, iii. 359361 ; ir. 369

371.

divided into, iv. 370,

pure, divided into Geometry and

Arithmetic, ib.

mixed, which has many branches,
iv. 371. See natural philo-

sophy.
III. Humnn, divided into, iii. 367 ; iv. 373.

1. a general science, relating to those

matters which are common alike to

body and soul, ib.

A. regarding the nature of man un-

divided, iv. 373375.
respecting the miseries of the

human race, iv. 374.

the prerogatives of the human

race, iv. 374, 375.

B. with regard to the league or bond
between soul and body, and
their mutual action on one an-

other, iv. 375378.
by knowledge or indication,

whence two arts of predic-
tion are derived, iii. 367 ;

iv. 376.

physiognomv, iii. 368
; iv.

376.

interpretation of dreams, iv.

377.

by impression, iii. 368; iv. 377,
378.

2. A special science concerning the na-

ture and state of man, divided into

philosophies, iv. 373,

A. of knowledges which respect the

body, iii. 370 ; iv. 373.

medicine, iii. 370 377 ; iv.

379 394. See Medicine.

Cosmetic, iii. 377; iv. 394.

Athletic, iii. 378 ; iv. 394, 395.

Voluptuary, iii. 378 ; iv. 395.

B. Concerning the soul, whereof two

parts, iii. 282; iv. 396
404.

Philosophy continued.

a. of the rational soul or breath of

life, iv. 396398.
6. of the sensible or produced soul,

common to brutes, iv. 398.

the one springing from the

breath of God, iv. 396, 398.

the other from the womb of

the elements, a compound of

air and flame, iv. 396, 398.

faculties of the rational soul, iv.

398, 399.

Appendices,
divination, iii. 380 ; iv. 399,

400.

fascination, iii. 381 ; iv. 400,
401.

two doctrines relating to the

faculties of the sensible

soul, iv. 401.

of voluntary motion, ib.

of sense and the sensible,

iv. 401404.
use and objects of the faculties

of the soul divided into,

iv. 405.

logic. See Logic,
ethics. See Ethics,

superficial knowledge of, inclines to

atheism, iii. 267.

arts of printing and navigation helps to,

iii. 476.

not taught by divinity, iii. 486.

its subject-matter, iv. 292.

referred to the reason, v. 503.

has been made a profession, v. 9.

freed from the dogmas of tlieotogy, i.

64.

not to be sought in divinity, v. 117.

false, three divisions of, L 92.

ancient philosophies, a collection should

be made of them, iv. 359. See Greek

Philosophy, Knowledge, Science, Man,
Understanding.

Philosophical exposition of Scripture, iii.

485.

Fhocion an example to deter from obstinacy,
iii. 272.

his mode of receiving applause, iv. 459.

errores ejus, i. 440.

Phonetic spelling discussed, i. 657, 658 ; iv.

144.

Physic, definition of, iv. 126.

a division of natural science, iii. 352.

treats of material causes, iii. 354.

three parts of, ib.

no deficiency in, ib.

meaning of the term, iv. 344 346.

the stage next the base of the pyramid of

knowledge, iv. 362.

lies in a middle term, between natural

history and metaphysics, iv. 347.

Physica Philosophia, i. 235, 548, 564. Vide

Philosophia.

Physicians judged of by their success, iii.

371.
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Physicians continued.

witches and impostors often preferred to,

iii. 372.

why given to studies out of their pro-

fession, ib.

nobleness of their art shadowed by the

poets, iii. 373.

honoured by our Saviour's example, ib.

office of, iii.' 376.

why sometimes less successful than em-

pirics, ib.

predictions of, iii. 380.
their mode of inquiry praised, iv. 67.

have the power of the keys, iv. 388.
clue of medicine, deficient, 390.

Physiognomiae ars, i. 773.
ab Aristotele tractata, i. 583.

Physiognomica historia conscribenda, i.

407.

Physiognomical history of man proposed, iv.

267.

Physiognomy, iii. 368 ; iv. 376.
Aristotle's inquiry into, ib.

its profitable use, ib.

deficiency in, ib.

a great direction in business, iii. 368.

whether to be trusted, v. 60.

Picturae historia conscribenda, i. 408.

Pigeon's blood, application of, to the feet, ii.

3!iO ; v. 307.

Pigmenta in usu corporis humani, ii. 176.

Pilae e bombardo emissse palpitatio, ii. 270.

Pill, stomachic, a receipt for, iii. 836.

Pimple on nose produced by malicious praise,
iv. 460.

Pindar, his praise of Hiero, iv. 374.
on silence, v. 31.

Pindarus, i. 746.

de Hierone eleganter, i. 581.

Pinnarum et pedum similitude, i. 274.

Pipes of Pan, what meant by, iv. 323.

Fiscationis terra, causa frigoris in hyeme, ii.

31.

Fiscatoria historia conscribenda, i. 410.

Pisces per branchias refrigerantur, ii. 205.

piscium longaevitas incerta, ii. 127, 128.

Piscina mirabilis, near Cuina, cement used

in the making, ii. 594.

Pius Quintus, revelation of the victory at

Lepanto to him, i. 439; ii. 667.

dictum ejus de "ragioni di Btato," j.

439.

Placets of God, v. 114.

Flacita antiquorum philosophorum colligenda,
i. 563, 564.

Plague the, attended by a smell as of a
mellow apple, ii. 645.

smells bad for it, ib.

who likely to take it, who not, ii.

646.

antidotes to, ib.

Plane tree, irrigation of, with wine, ii. 533.

Planet* in apogseis et perigfeis, iii. 742.

an Venus aut Mercurius superior, iii.

747.

motus et ordines planetarum, iii. 774.

Planetae continued.

velocitates, iii. 774, 779.

Unease spirales, iii. 775.
distantly a sole, i. 402.

syzygia planetarum, i. 463.

Planets, hypotlieses to explain their apparent
motions, iii. 716, 718.

their alternating reigns, iv. 349.

their passages through the signs of the

zodiac, iii. 352.

oppositions and combinations of, ib.

approaches of, to the perpendicular, ib.

accidents of their motions, ib.

diurnal motion of, v. 450.

apogees and perigees of, v. 518, 523,
540.

apparent motion of, explained, v. 552.

relative velocities of, v. 553.

spirals made by, ib.

their motions and velocity, v. 558.

Plants, experiments concerning, ii. 475
549.

useful for garments, enumerated, ii. 532.
some esculent, some not, why, ii. 535.

some esculent raw, some cooked, why,
ib.

some not esculent are poculent, ib.

parts of, fit for nourishment, ii. 536.

taste and smell are strongest in the seed,
ib.

parasitical, ii. 514, 544.

foreign introduction of, accidental, ii.

554.

man inverted, and plants, analogy be-

tween, iv. 166; i. 279.

sleep of, ii. 533.

sympathies and antipathies between cer-

tain, 493 498. See Garden.
Platform of Good, iii. 41 9 ; v. 5.

Plato, imagination of his school as to the

nature of the world, ii. 640.

his opinion of knowledge, iii. 262.

error of, in intermingling philosophy and

theology, iii. 293, 358.

mingled his philosophy with superstition,
iii. 504.

practical knowledge not esteemed by his

school, ib.

his doctrine of ideas, iv. 360.

placed the understanding in the brain, iv.

378.

his cave, iv. 433.

classes rhetoric with cookery, iv. 456.
on the beauty of virtue, ib.

made over the world to thoughts, v.

467.
ab omni publico numere abstinuit, cur, i.

445.

scientiam esse reminiscentiam, i. 431.

theologian! philosophies iinmiseuit, i.

461.

de rhetorica falso, i. 67'2.

mundum cogitationibus adjudicavit, iii.

86.

cavillator urbanus, tumidus poeta, theo-

logus mente captus, iii. 530.
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PlatO continued.

philologorum parens, iii. 531.

inductiones ejus vagae et inutiles, iii.

601.

citatug, L 446, 448, 471, 645, 672,
7-25.

Plaudite, at Augustus's death, v. 58.

Plaustraria historia conscribenda, i. 410.

Playfer, Dr., his translationsfor Bacon, i. 420.

Pleadings at Law, a collection of, needed, v.

107.

Pleasures of the affections, iii. 317.
of the intellect the greatest, ib.

of the senses, principal part of passive

good, iii. 424.

Seneca's saying touching them, ib.

sensual, the arts of, iv. 395.

Plebs ignava, ubi nobilhas numerosior, i.

796.

Plenilunium sncci plantarum tumescunt ad,
ii. 266.

Plica materiae, ii. 308.

Plinius, Cains, natural is ejus historia, iii.

731, 734.

his Natural History, Bacon indebted to,

ii. 4; v. 507, 511.

his mixtures for statua metal com-

mended, iii. 801.

his advice to shepherds in breeding time,
v. 156.

Plumage of birds, ii. 551.

changes of colour in, ii. 620.

distinguishes the sexes, ii. 621.
Plumbum et mole et pondere crescit, ii.

251.
" Plus ultra" antiquorum, iii. 584.

Bacon's motto, iii. 72.

Plutarch on the "
primal cold," v. 476.

Plutarchus Chaeroneus, iii. 531.

De Prime Frigido, ii. 370 ;
iii. 94.

de facie in orbe Lunae, iii. 112.

Pluto, helmet of, a parable, iv. 330.

Pluviae, ii. 52.

condensatio ejus, ii. 291.
Pneumatic Bodies not ponderable, v. 349.

ot three kinds, ib.

imperfect, ib.

attached, v. 350.

pure, ib.

table of, according to bulk, ib.

data on which table constructed, v. 350
354.

comparative expansion of, v. 352, 354.

weight of, ii. 237.
are two, air and flame, v. 547.

mixture of, iv. 203.

Pneumatica triplicis naturae, ii. 2.34.

inchoata, ib.

devincta, ib.

pura, ii. 255.
tabula eorum secundum commentationem,

ih.

data ex quibus tabula composita, ii. 255
258.

expansiones pneumaticorum, ii. 257, 258.

duo, aer et flauima, iii. 769.

Pneumaticals. Vide Spirits.

Poesis, partitur in narrativam sive heroicam,
i. 518.

dramaticam, i. 519.

parabolicam, i. 520.

parabolas usus duplex, i. 520, 521.

de verborum mensura et acceutu, i. 656,
657.

vinum daemonum, i. 738.
historia ficta, iii. 727.
ad phantasiam refertur, ii.

Poesy, part of learning, relating to the imagina-

tion, iii. 329, 343 34G
; iv. 292314.

use of, iii. 343.

knowledge of men's dispositions to be

derived from, iii. 435.

taken in two senses, in respect of words
or matter, iv. 315.

of three kinds, iii. 344 ; iv. 315.

narrative or heroical, iv. 315, 316.

dramatic, iv. 316.

parabolical, iv. 316 318.

is as a dream of learning, iv. 336.

produced by the measure of words, iv.

443.
the wine of daemons, v. 26.

defined as, feigned history, v. 503.
referred to the imagination, ib.

Poets, license allowed to, iiL 343.

ancient, their use of fables, iii. 345.

and historians, the best doctors of the

knowledge of the affections, iii. 438.

Poinsot, his illustration of motion by an ellip-

soid, iii. 724.

Point, tying the, a charm, ii. 660.

Poisons, maid fed with napellus poisoned those

who had carnal company with her, ii.

499.

death by some, painless, why, ii. 539.

poisonous air, ii. 646.

water poisoned, ib.

on perfumed gloves, ii. 647.

in ointments, ib.

Lake Avernus poisons birds flying over, ib.

worn in little bladders as antidotes to the

plague, ii. 663.

Poisonous beasts, some, affect peculiar plants,
ii. 548.

Polarity of magnetic needle, iv. 185, 186.

Poles, Bacoiis ignorance respecting, iii. 512.

of rotation, iv. 348.

Policy and Government, learning not preju-
dicial to, iii. 270.

an unfit study for young men, iii. 440.

Politic! supercilium eorum erga literates, i.

433437.
omnia ad se referunt, i. 447.

Politicians, objections to learning by, iii.

268.

answered, iii. 268 274.

predictions of, iii. 380.

Politics, necessity of religious knowledge in,

v. 26, 27.

Polychrests, a catalogue of, required, iv. 369.

Polyphemus, statue of, without his eye, iv.

300.
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Polypragmosyne infelix, 5. 777.

Pomanders, use of, ii. 649.

Pompeius Magnus, verba ejus,
" neccsse est

ut earn, non ut vivam," i. 717.

Pompey, an example of dissimulation, iii.

467.

putting to sea in the storm, v. 7.

his imitation of Sylla, v. 66.

his ambition, v. 70.

Pondus, quid, ii. 241305.
ponderis natura, i. 292.

pondera corporum, iii. 691 704.

methodus ponderandi, iii. 692 694.

pondera pulverum, iii. 698.

Pont Charenton, curious repeating echo at, ii.

427, 597.

Poor man who oppresses the poor, v. 50.

Popes, the most learned, the most powerful,
iii. 270.

why so short-lived, ii. 97 ; ? 352.

Poppy, wild, distilled water from, ii. 650.

Popular errors, a calendar of, desirable, iii.

364.

Popularitas, antitheta de ea, i. 700.

Popularity, not the object of virtue, iv. 468.

antitheses for and against, iv. 476, 484.

Population great and strength little, when, v.

82.

Porcelain, artificial mines of, in China, v.

390.

Porches of death, v. 311320.
living spirit requires three things, v. 311

315.

suitable motion, v. 311, 312.

moderate coolness, v. 312, 313.

proper aliment, v. 313 315. .SeeDeatli.

Porta, his
" Natural Magic,'

1
''

ii. 231.

method of weighing specific gravities, ii.

231234.
Portraits of Bacon, i. xv. xxi.

Possessions of man, an inventory of, to be

made, iv. 368.

Possibile et impossibile, ii. 86.

pos&ibile, quid, i. 491.

Possibility and Impossibility, inquiry con-

cerning, v. 209.

what things are possible, iv. 291.

Postellus, Bacon acquainted with, ii. 97.

Posterity, Bacon appeals to, v. 110.

Postures of the body, wholesome and un-

wholesome, ii. 575, 576.
Potato roots, ii. 360.

set in pots, ii. 491.

Potentia Humana, opus ejus et intentio, i.

227.

intentio ejus est, super datam materiae

basin effectum quodvis superinducere,
iii. 554.

ad Scientiam Humanam quomodo con-

junct;!, i. 227229. See Knowledge.
Potential cold, contraction of bodies by, v.

397, 398.

heat, dilatations of bodies by, v. 370
372.

Potentiate frigus, ii. 296, 297.
Potentialities of Being, v. 208 210.

Potosae argenti fodinse, ii. 40, 41.

Pottery, history of, proposed, iv. 270.

Pouter-pigeon, v. 356.

Poverty and Want, v. 39.

honoured by the Romans, iii. 275.
Powders for excluding the air, iv. 233.

to get the specific gravity of, v. 342.

table of proportions in bulk of the same

bodies whole and in powder, v. 347,
348.

modes of pulverisation, v. 348.

some, incorporate best with water, some
with oil, why, ii. 439, 440.

Power, human, the aims of, iv. 1 1 9.

its relation to human knowledge, iv. 119
121

; i. 25, 26. See Knowledge.
Praeambula Legum, i. 820.

Praedicamenta Aristotelis, iii. 92.

Praedictionis duae artes, i. 583.

prsedictiones, quae per astrologiam fieri

possunt, i. 558.

Praenotio Memorise, i. 648.

Prasoccupatio animi ad nova, iii. 576.

ab insita opinione de placitis receptis,

ib.

ab anticipatione erronea de re ipsa, il>.

Praeparatio, antitheta de ea, i. 705.

Prserogativae Instantiae, i. 268 363. Vide

Instantiae.

Praerogative Instances, i. 43 45.

signification of the term, i. 43.

instantiae cruets, i. 44.

instantiae solitaries, ib.

instunticB migrantes, ib.

Praesepe, iii. 761.

nebulous stars in, v. 537.

Praestigiatorum historia conscribenda, i. 410.

Praetergenerationes, iii. 730.

historia earum, L 398.

Praetor's table at Rome, v. 96.

Praetorian courts, v. 94 97, 99.

Pragmatica Sanctio, i. 798.

Pragmatical Sanction, v. 84
;

i. 798.
Praise of men, value of, iv. 459.

of enemies, iv. 459, 460.

antitheses for and against, iv. 476.

Prayer dedicatory of the Novum Organon, iv.

20.

for aid and strength to accomplish the

Instauratio Magna, iv. 33.

Preambles of Statutes, v. 102.

Precatio, iii. 527.

Preces, ib.

dedicatoriae Novi Organi, i. 131, 145.

Precession of the equinoxes not known to

Bacon, i. 343.

Precious stones, the secret influences of, ii.

661.

Precursors of Death, v. 315, 317.

Predicaments, v. 474.

Prediction, iii. 367.

may be made of comets, iv. 353.

of revolutions natural and civil, ib.

Prejudice, effect of, on judgment, iv. 56.

in the mind of a judge, v. 47.

Prelections on legal subjects, v. 108.
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Prenotion and Emblem the foundations of me-

mory, iii. 399 ;
iv. 436.

Preparation, ready use of knowledge pro-
cured by, iii. 390, 412.

antitheses for and against, iv. 490.

Preparatives of inquiry, iv. 251.

Prerogative Instances, i. 43 45. Vide

Instantiae.

Prerogative of God comprehends the whole

man, v. 111.

prerogatives or excellences of man, iv.

374, 375.

Prescriptions, medical, worthless, iii. 377.

Preservation, things are preserved either in

their own identity or by repair, iv. 392.

Prester, ii. 45.

Pretergenerations, history of, iv. 253, 256,
299 ; v. 506.

Pride, antitheses for and against, iv. 478.
Primal cold, Plutarch's treatise on, v. 476.

Primary history, or the mother history, what,
iv. 252.

a kind of second Scripture, 261. See

History.
Primitive divination, iii. 380.

on what grounded, ib.

where apparent, ib.

how induced, ib.

or summary philosophy, iv. 337.
Prinmm frigidum Plutarchi, iii. 94.

the earth, ii. 370.

Primum mobile, iii. 53, 734, 747; v. 450,
511,523.

Prince of Orange, his wound, how stanched,
ii. 369.

constancy of his murderer under torture,

iv. 375.

Princes, best interpreted by their natures,

private persons by their ends, iii. 459
;

v. 62.

their hearts inscrutable, v. 63.

how to deal with, v. 46.

Principes, eruditi optimi, i. 471.

pupillares adultis longe praestitisse, i. 439.

ab ingeniis optime judicantur, privati ex

finilnis, i. 776.

Principia rerum, utrum unum aut plura, iii. 94.

principiorum trias, iii. 605.

principiis atque originibus de, iii. 79
118.

"Principiis obstando," antitheta de, i. 705.

Principles and origins, v. 461.

preface to, iii. 65 77.

of things, whether one or many, v. 475,
476.

Printing, the discovery of, iv. 100.

proposed history of, iv. 270.
Prism used by Bacon in measuring specific

gravities, xii. 233, 342.
Private good, iii. 424.

right, the ground of, v. 88.

depends on the protection of public right,
v. 89.

public law, its guardian, ib.

discourse, the wisdom of, iv. 458.
Problemata naturalia, i. 562.

Problems of nature, iv. 357.

how differ from dogmas, ib.

Procellae, ii. 45.

Proclus, error of, in intermingling philosophy
and mathematics, iii. 293.

Prodigies of religion, iii. 332.

Prodromi sive anticipationes philosophiie

secundae, ii. 690692.
Professions, universities too exclusively dedi-

cated to, iii. 323.

unfavourable to the speedy attainment of

fortune, iii. 469.

choice of a, iii. 461.

respective duties of, v. 1 5, 1 6.

respective vices of, v. 1 7.

Prognostica ventorum, ii. 24, 66 73.

Prognostics of a plentiful season, ii. 548.

of a pestilential year, ii. 554, 555, 576,
603607.

south wind without rain, ii. 603.

worms in the oak apple, ib.

swarms of insects, ib.

early heats in spring, ib.

summer droughts, why, ii. 643 648.

infectious diseases the year before,

ii. 604.

tendency to putrefaction in animal

food, ib.

in May dew, ib.

a dry spring, ib.

of a salubrious locality, ii. 592, 605.

with two sponges, ii. 605.

with two weather-glasses, ib.

of hard winters and hot summers, ii. 605,
606.

of bad weather to follow soon, ii. 606.

sounds of sea and wind, ii. 606,
607.

clouds on the hill tops, ii. 606.

trembling of flame, ii. 607.

floating thistle-down, &c. ib.

from living creatures, ii. 607 609.

flight of fowls, ii. 607, 608.

rising of fishes, ii. 608.

early feeding of beasts, t'6.

motions of plants, ib.

aches and pains in men, ib.

worms and vermin, t'6.

solid bodies, ii. 609.

section taken from Pliny, ii. 4.

Projectiles, the motion of, iv. 187, 208, 212 ;

t. 301.

weightier end flies foremost, why, ii. 596.

all derive their motion from compression,
v. 395.

causes of their flight, v. 433, 434.

their motion rotatory, why, v. 435.

Aristotle's tJieory o/, iii. 29. See Motion.

Prolongatio vitas, i. 590, 591, 598602.
Prolongation of life, iv. 383, 390, 394.

three intentions for, iv. 392.

Prometheus the inventor, iv. 409.

his stuffed ox, iv. 348.

Prometheum novas India; ab Europaso
dissensisse, quod apud eos silicis non

est copia, iii. 614.
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Promptitude, antitheses for and against, iv.

483.

Promptitude, antitheta de ea, i. 699.

Promptuaria, i. 671, 674.

oratorum, i. 634.

Promptuary, or preparatory store of topics,

iv. 455, 458.

provides arguments, iv. 422.

Promus and condus of the Romans, v. 10.

et condus, i. 722.

Pronunciation continually changing, iv. 444.

Proofs, application of, a part of judgment, iii.

397.

misapplication of, a great hindrance to

knowledge, ib.

Prophecy, a division of ecclesiastical history,
iii. 341.

deficiency of, ib.

history of, iv. 312.

fulfilments taking place continually, iv.

312.

Propositiones, de limitatione earum, i. 668.

Propositions, limitation of, iv. 453.

rules of, by Ramus, ib.

convertibility of, ib.

extension and production of, ib.

Proscriptions of physicians, iv. 387.

Prosodia, i. 656.

Prosody, iv. 443.

Prosperity, its effect on the character, v. 22.

Proteus, fitly represented by the ancients, v.

512.

multiformis, rates etiam termaximus, iii.

735.

Proverbs of Solomon illustrated, v. 36 56.

Providence, history of, a part of ecclesiastical

history, iii. 341
; iv. 313.

Prudentia sermonis privati, i. 674.

Pseudo-dilatatio, ii. 285.

Pseudorarefactions, v. 357.

Pseudorarefactiones, ii. 262.

Ptolemaeus, scripta ejus astronomica, iii. 734.

Ptolemy, his works on astronomy, v. 511.

cause of the overthrow of his system of

astronomy, iii. 717, 718.

Puberty, change of voice at, why, ii. 408.

Public good, iii. 442.

Pugna navalis ad Actium, i. 801.

ad Insulas Cursolares, ib.

Pulmo Marinus, i. 613 ;
ii. 71.

Pulse of the heart, cause of, v. 358.

Pulsus cordis, causa ejus, ii. 263.

Pulveres ad clausuram corporum, i. 250.

quomodo ponderandae, ii. 246.

tabulae exporrectionis materiae in iisdem

corporibus integris et comrniuutis, ii.

252.

modi pulverisationis, ii. 253.

Pulvis pyrius, i. 303 ; ii. 261, 282.

epotus conducit ad fortitudinem, ii. 166.

expansio explosi, ii. 258.

doctrina motus in tormentis igneis, iii.

31, 32.

albus fabulatus, iii. 662.

Punctuation, /. xiii.

Punishments, capit.il, v. 95.

Puntos, antitheses for and against, iv. 486.

Pupillares principes adultis longe praestitisse,
i. 439.

Puppets, speaking, suggestion for the making
of, ii. 413.

Puppies applied to the stomach, v. 309.

Purbach's system of solid orbs, iii. 719.

Furgationes magis ad longievitatem facere

quam exercitia, ii. 202.

Purging medicines, ii. 355 358, 368
;

v.

310.

causes of purging, ii. 355 357.

surcharge of the stomach, ii. 355.

mordication of the orifices of the

parts, ii. 356.

attraction, ib.

flatuosity, ib.

compression, ii. 357.

lubrifaction and relaxation, ib.

abstersion, ib.

diversity of operation of purging medi-

cines, ii. 357, 358.

treatment before and after, ii. 368.

State of weather at the time material to

observe, ib.

receipt for a purge for the liver, iii. 827.

Pusillanimity, iii. 434.
Putei nonnulli consensum habent cum tluxu et

refluxu maris, iii. 50.

Puteoli, court of Vulcan at, ii. 594.

Putredo, ex operatione spirituum, ii. 264.

Putrefactio, quid, ii. 214.

animalia general, i. 316.

fundatur in congregatione heterogeneo-

rum, i. 336.

Putrefaction, ii. 451 456. ; v. 322.

reciprocal to generation, ii. 451, 638.

theory of, ib.

when in a certain order, there followeth

vivification, ib.

turning wine to vinegar, a kind of, ii.

637.

means of accelerating, ii. 451 453.

adding moisture, ib.

contact with other decaying matter,
ib.

obstruction of the humours, ib.

solution of continuity, ii. 452.

exhalation of the principal spirits, ib.

contagion from some stronger foreign

spirit, ib.

a gentle heat, ib.

releasing the spirits, ib.

changeable temperature, ii. 453.

time, Hi.

mould is inception of putrefaction, ii. 529.

moss, a kind of mould, ib.

means of preventing, ii. 453 456,588
590.

cold, ii. 454.

astriction, il>.

exclusion of the air, ib.

exposure to the air, ih.

motion and stirring, ib.

emission of all adventitious moisture,

ib.
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Putrefaction continued.

strengthening the spirits of bodies,
ii. 455.

separation of the cruder parts, ib.

removal of incipient putrefaction, ib.

mixture of things oily and sweet, ii.

of something dry, as smoke, ib.

inclosure in blown air, ii. 466.

shining of putrefied wood, ii. 456, 457.

more contagious before than after ma-

turity, iv. 338.

causes of it twofold, from within and
from without, ii. 662.

disgusting smell of, why, ii. 611.

sweet odours made from, ib.

depends on the assembling of homo-

geneous parts, iv. 221.

caused by the working of the spirit

within, v. 233, 359.

Pygmaeum Paracelsi, ii. 274.

Pygmalionis insania, i. 451.

Pygmies of Paracelsus, v. 369.

Pyramid, Nature resembles, iv. 321.

of Knowledges, iv. 361, 362.

Pyramis, ii. 352.

scientiarum, i. 567.

Pyrrho placed felicity in freedom from doubt,
v. 9.

his refrainers, iv. 69.

laudatus, iii. 537.
schola ejus, i. 719.

Pyrrhus, his teeth and jaw of one bone, ii. 581.

Pythagoras, his philosophy full of super-

stitions, ii. 640 ; iv. 66.

his opinions of a religious rather than

philosophic nature, v. 422.

concerning numbers, ib.

his atomic theory, ib.

his mystic arithmetic, iv. 371.
on the contemplative life, v. 8.

superstitiones ejus, i. 175.

ad Hieronem de vita su&, i. 718.

inventa ejus religiosa potius quam philo-

sophica, iii. 17, 18.

omnia in numeris ponit, cur, iii. 1 8.

doctrina de atomis, ib.

numeros ejus boni ominis, iii. 537.

philosophia naturalis ejus, iii. 602.

Qualitates et potestates ventornm, ii. 33 38.

Qn.anti.tas velut dosis naturae, i. 576.

inter formas essentiales numeranda, ib.

Quantity, the subject of mathematics, iii.

359, 360 ;
iv. 369.

the dose of nature, ib.

the natural form most separable from

matter, iv. 370.

attention to, required in experimenting,
iv. 414.

Quicksilver, preservation of bodies in, ii. 598.

fixed by lead, ii. 619.

attacks skull, teeth, and bones, ii. 647.

how gilders prevent this, ib.

one of the most primaeval natures, v. 205.

its compounds with other metals, iii. 806,
809.

conversion of, into silver, to be hoped for,

v. 347.

Quicksilver continued.

three ways of fixing, to make silver, iii.

803.

how to fix, iv. 415.

how imbibed by gold, iv. 416.
attraction for gold, iv. 222.

mortification of, iv. 223 ; v. 382,

fulminating, v. 196, 378, 437.
mixed with gunpowder, v. 196.

proposed history of, iv. 267.

Quies nulla vera in corporibus, i. 348.

simplex et absoluta et in partibus et in

toto nulla est, iii. 25.

per equilibria efHcitur, ib.

non tollatur a natura, iii. 772.

Quills, seeds planted in, ii. 485.

Quilts of roses, &c., ii. 363.

Quotation, Bacon's inaccuracy of, i. 13.

R.

Babbini de juventutis dignitate, i. 445.

sapientia eorum, i. 466.

Rabelais, his library catalogue, iv. 438.
Rabelesii. liber

" Formicarium Artium,"
650.

Racemi, sive Charta Historise, iii. 634.

Radiation, what, iii. 239.
Radius triplex rerum, i. 540.

directus, ib.

refractus, ib.

Radius continued.

reflexus, ib.

Rains, theory of, ii. 374 ;
v. 386.

sign of, when wind blows hollow, ii.

411. See Prognostics.
Rainbow produced in two ways, iv. 295.

artificial imitation of, iv. 4 1 6.

the lowest of the meteors generated
nearest the earth, v. 164.

resolved into wind, ib.
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Raggioni di stato, i. 439.

Raleigh, Sir Walter, his opinion of Bacon's

oratory, i. 1 1 .

Eamus, iii. 407.

his dichotomizing principle adopted by

Bacon, i. 91.

his condemnation ofA ristoile, iii. '203 205.

Aristotelis rebellis neotericus, iii. 530.

de propositionibus, i. 668.

his rules of propositions, iv. 453.

Barefactio aeris quanta possibilis, ii. 283.

experimentum ovi vitrei, ib.

aquae, quanta possibilis, ii. 284.

experiraentum follium, ib.

Rarefaction, air, how far capable of, v. 379.

experiment with glass egg, ib.

water, how far capable of, ib.

Rarity akin to perfection, when, iv. 462.

Ratio humana duplicem habet usum in rebus

divinis, i. 832.

1. in explicatione mysterii, ib.

2. in illationibua qiue inde dedu-

cuntur, i. 832, 833.

duplicem quoque excessum habet, i. 833.

opus ejus natura unicum, fine et usu ge-

minuni, iii. 552.

naturalis in rebus divinis, i. 830.

doctrina de meliore usu rationis, iii. 547.

cum solertia brutorum comparata, i. 293.

rationis humanae nativie redargutio, i.

21 1. See Logic, Reason.

Rational knowledge the least delightful to

most wits, iii. 383.

divisions of, iii. 417.

Rational philosophy, iii. 382 417.

the key to all other arts, iii. 383. See

Philosophy.
Rational soul, three faculties of the, Me-

mory, Imagination, Reason, iv. 292.

See Philosophy.

Rationales, aranearum more, telas inter Be

conficiunt, iii. 583, 616.

Rawley, Dr., his connection with Bacon, i. ix. x.

biography of Bacon, i. 3 18.

Prcefatio ejus ad Tractatum de Aug-
mentis Scientiarum, i. 421, 422.

Raymundus Lullius, work of, iii. 408. See

Lullius.

Rays, doctrine of the commixtureof,iv.351,352.
Real characters, iv. 439.

are merely surds, iv. 440.

Realgar to be used to fix quicksilver, iii. 803.

Reason, authority of the, over the imagination,
iii. 382 ; iv. 406.

office of rhetoric to apply reason to

imagination, iii. 409.

influence of the imagination on, in mat-

ters of faith and religion, iii. 382.

use and limits of, in matters of religion,

iii. 479.

knowledge of the use and limits of, a

check to vain speculations and con-

troversies, iii. 481.

prerogative of God extends to, iii. 477.

analogy between words and, iii. 401.

its work and office philosophy, iv. 292.

Reason continued.

government of, overthrown in three ways,
iv. 455.

illaqueation of sophisms, partainit g
to logic, ib.

juggleries of words, to rhetoric, ib.

violence of the passions, to ethics, ib,

relation of, to the affections, iv. 4,57.

the use of, in spiritual things, v. 111.

how far allowed to Christians, v. 1 1 3.

of two sort?, v. 114.

1 . in the explanation of the mystery.
2. in the inferences derived from it.

two kinds of excesses in the use, v. 115.

the heavenly mysteries cannot be adapted
to, iv. 342.

instinct and reason, iv. 1 79.

Rebuke, open, better than secret love, v. 52.

Reconciliation, two ways of bringing about,
v. 52.

Recorders, ii. 391, 403, 410, 423, 433.

Recreation, games of, a part of education, iii.

379.

Red Sea, tides in, v. 454.

Redactio per syllogismum duplex, i. 641.

Redargutio philosophiarum, iii. 557 585.

the First Part of Part II. of Hie Instau-

rationi iii. 544.

Redargutiones tres, i. 211.

rationis humanae nature,

demonstrationum.

theoriarum.

Redemption, parts of, referred to the three

persons of the Godhead, iii. 489.

Reeds, the kinds and uses of, ii. 542, 543.

Refraction makes things appear greater, ii.

585.

whether there can be refractions of re-

flexions, ib.

experiment with a coin in a basin of

water, ib,

experiment with a mirror, a basin of

water, and picture of the devil, ib.

Refrigeratio sphituum, ii. 165 168.

fit tribus mod is, ii. 166.

per respirationem aeris puri, ib.

per vapores praecipue nitri,ii. 166 168.

per alimenta frigida, ii. 168.

sanguinis ab extra, ii. 223.

Rsfrigeration of the body produced by re-

spiration, v. 312, 313.

fishes receive through their gills, v. 313.

use of sleep referred to, ib,

of the blood, v. 333.

of the spirits produced in three ways,
1. respiration of pure air, v. 273.
2. nitrous vapours, v. 273, 274.

3. cooling food, v. 275.

Refrigeratoria in aedibus, ii. 44.

Refrigerium respiratio supplet animalibus, ii.

205.

pisces per branchias refrigerantur, ib,

somni usus refertur ad, ib.

Refutations, three, iv. 103.

Regals, or organs, ii. 385, 406.

Reges nefas oculos dirigere in, i. 447.
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Regimen, influence of, on the mind, Hi. 369,

419, 438 ;
v. 5.

Eegiones coeli tres, iii. 745.

Registers of two kinds, iii. 333 ; iv. 303.

register offacts, a royal work, i. 62.

Registry of doubts, utility of, iii. 364.

Regni magnitude vera qualis, i. 793.

Regularity of the universe supposed greater
than exists, iv. 55.

Regulation of motion, iv. 241.

Reid, Colonel, Aw ilieory of storms, i. 388.

Reipublicae administrate, i. 792 828.

Relationship, whether any secret sympathies
between those of near blood, ii. 666.

Relent, sweetmeats will, ii. 605.

Relics of the saints, iv. 355.

Religio politicorum, i. 789 791.

Religion promoted by philosophy and human

learning, iii. 300.

light of nature insufficient to inculcate,

iii. 478.

nse and limits of reason in matters of, iii.

479.

faith, the internal soul of, iii. 488.

worship, the external body of, ib.

declinations from, iii. 490.

moral philosophy, the handmaid to, iii.

433, 441.

when bound to protect natural knowledge,
iii. 221.

characteristics of different religions, iii.

251.

religious culture of the mind, method of,

iii. 441.

religious questions exhausted, v. 110.

Remoras, final causes in physics check the

ship of science like, iv. 363.

Renfusa, town of the New Atlantis, revela-

tion of the Gospel at, iii. 137.

Renovatio per vices, sive restitutio succi novi,
ii. 202.

Renovation of flesh, v. 309, 310.

Repentance for faults, iv. 464, 495.

Repercussio ventorum, ii. 44.

Reporters in Law Courts, v. 1 04.

Reports of judgments at law must be

accurate, v. 103, 104.

medical, iv. 384.

Representative poesy, iii. 344.

Reputation, a man's, proceeds from his own
household, iii. 469 ; v. 41.

\ antitheses for and against, iv. 476.

Respect of persons by judges, v. 50.

Respiratio animalium, ii. 204 206.

causa refrigerii, ib.

cohibitio ejus mortem infert, cur, ii. 204.

Respiration of animals, ii. 312, 313.

produces refrigeration, ib.

Responsa prudentum apud Romanes, i. 824.

Rest, simple and absolute, both in the whole,
and in the parts, does not exist, v. 429.

is the effect of an equilibrium of mo-

tions, ib.

in bodies exists only in appearance, iv

232.

not excluded from nature, v. 550.

Restlessness of man, v. 1 3.

Retreat, in every pursuit a retreat must be

secured, iv. 463
; v. 75.

Retrospective laws, v. 97, 98.

Revealed religion, iii. 478, et seq.

Revelation, the nature of, to be ascertained

by the true interpretation of Scripture, iii.

483.

Revenge, antitheses for and against, iv. 488.

Reviews of books, iv. 494.

Revolutions, astrological doctrine of, iv. 350,
351.

Rhedae moventes ad ventum, ii. 65.

Rhetoric, or Oratory, dignity of the art, iii.

409; iv. 454.

great masters have treated of, iv. 455.
subservient to the imagination, ib.

duty and office of, iv. 456.

defence of, iv. 457.

neglected in private discourse, iv. 458.

appendices to the Promptuary part, ib.

colours of good and evil, iv. 458 472.

antitheses, iv. 473 492.

lesser forms, iv. 492, 493.

laboured by Aristotle and Cicero, iii.

409.

duty and office of, ib.

examples of, ib.

controls the affections by influencing the

imagination, iii. 410.

difference between logic and, iii. 411.

deficiencies in, iii. 412.

too early taught in universities, iii. 326.

music has the same figures, ii. 388, 389 ;

iii. 230.

danger of separating from philosophy, iv.

373.

Rhetorica sapientia inferior, i. 670.

optime de ea plures scripserunt, i. 671.

phantasiae subservit, ib.

officium ejns, ib.

finis ejus, ib.

a Platone falso accusatus, i. 672.
differt a dialectica quomodo, i. 673.

pro ratione auditorum se accommodat, ib.

Appendices Rhetoricae,
1. Colores boni ac mali apparentis,
I 674688.

2. Antitheta reruro, i. 689 706.

3. Formulae minores, i. 707, 708.

Rhetoricians, long-lived, v. 280.

Rhubarb, to make infusion of, ii. 345, 356,
358.

Riches, antitheses for and against, iv. 475.

Right hand and left, origin of the distinction,

ii. 631.

Ring hung by a thread in a wine-glass, ii.

660.

Rock rubies, exudations, ii. 340.

Roger Bacon. See Bacon, Roger.
Roman Empire, the most flourishing age of,

iii. 303.

best governed at the time the arts most

flourished, iii. 274.

the last of earthly monarchies, v. 81.

Roman practice of naturalisation, v. 83.
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Roman Empire continued.

of colonisation, v. 83.

Roman ointment, ii. 365.

Roniana Respublica novos cives continue

accepit, i. 797.
Fines Imperil protulit, i. 800.

Romanes nunquam imperil faatigium con-

scendisse, donee ad artium culmen simul

pervenissent, i. 442.

imperatores Romani literatorum patroni,
i. 471, 472.

Roots, the different kinds of, ii. 533.
direction taken by, varies, why, ii. 541.

sorrel the deepest, ii. 548.

growth of the onion, ii. 541.

root and branch, convertibility of, iv. 165;
i. 278. See Garden.

Rores matutini unde veniunt, ii. 291.
Ros solis, i. 356; iv. 239.
Rosacea aqua, i. 354.

Roscid juices contribute to longevity, v. 330.

how generated, ib.

Roses, how to make grow in water, ii. 477,
478.

to make flower late, ii. 479, 480.

damask not known in England more
than 100 years, ii. 544.

quilts of, ii. 363.

rose leaves, how to preserve, ii. 462 ; iii.

828.

Rose-water in fainting fit, iv. 238.
Rotatio ab oriente in occidentem, non proprie

ccelestis sed plane cosmica, iii. 53, 773.

exempla ejus, iii. 53, 54.

terrse satis licenter excogilatum, iii. 53.
rotationis differentiae novem, i. 345.

ventorum, ii. 52.

doctrina Telesii, iii. 97.

ccelestium, i. 297 ; iii. 52, 97. Vide Mis-

silia, Terra.

Rotation, nine differences of the motion, iv.

229.

Telesius, doctrines of, v. 478.
from east to west, not a celestial but a cos-

mica! motion, v. 449.

proofs of, v. 450, 451.

of the earth, iv. 373 ;
v. 526, 551, 552.

an arbitrary supposition, v. 450.

of all things round the poles, v. 454.

of the heavenly bodies, iv. 183, 184; v.

551.

poles of, iv. 348.

no argument of eternity arises from, v.

526, 530.

Rubigo, causa ejus, ii. 264.

Rules of Law, v. 105, 106.

Ruminated History, iv. 310.

Rust, cause of, v. 359.

Rynes of wet frosts, v. 389.

s.

Sabbathless pursuit of fortune, v. 77.

Saccharum Saturni, ii. 460.

Sacrifices, smell of, inclined men to devotion,
ii. 650.

Saffron, colouring powers of, show minuteness

of subdivision, iii. 238 ; v. 419, 421.

to prepare, iii. 828.

an astringent, v. 285.

prevents sea-sickness, ib.

to be worn in a bag on the stomach, v.

295.

SagittBB similitudo, ii. 691.

Sagrus Nicolaus, on the Tides, iii. 40, 41.

Sail. See Winds.
Saint James's Fields, conduit in, ii. 398.

Saint Macario, curious plant in the desert

of, ii. 588.

Saint Paul, his caution against vain philoso-

phy, iii. 266.

the only learned apostle, iii. 299.

Sal, quid sit, ii. 82, 83.

Salamander, what his nature must be, ii. 626.

his wool, ii. 591.

Salgazus, floating meadows of, in the Indian

Sea, ii. 540.

Salinum argenteum forma Campanili, iii. 711.

Salomon, house of, in the New Atlantis, its

origin, iii. 145, 146.

dress of the fathers of the house, iii. 154.

end of its foundation, iii. 156.

VOL. V. T

Salomon continued.

preparations and instruments used therein,
iii. 156164.

his censure of excess of writing and

reading books explained, iii. 266.
his learning and wisdom, iii. 298.
his aphorisms and writings, ib.

their wisdom and policy, iii. 448.

examples of, iii. 448 452.
calendarium ejus temporum, i. 434.

de sensibus, i. 434, 435.

de multitudine librorum, i. 435.

de divitiis, i. 444.

sapientia ejus et historia naturalis, i. 467.

parabolae ejus explicates, i. 751 768.

gloria regis, quid, iii. 610.

Salt water becomes fresh by percolation, ii.

339, 633.

by filtration, ii. 340.

in pits on the shore becomes brackish

again, why, ii. 633.

useful to water some plants with, ii. 548.

will dissolve salt sooner than fresh water,
ii. 633.

some plants taste of, ii. 539, 540.

gathered from the water by white of egg
or blood, ii. 666.

the doctrine of the chemists absurd, iv.

242.

chemistry of, v. 205, 206. See Sea.
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Salvatpr Mundi, i. 463.

Sanguis, operatic super sangninern, et calorem

sanguificantem, ii. 180 182.

est irrigatio succorum et membrorum, ii.

180.

quomodo refrigerandus, ii. 181.

quo firmior reddendus, ib.

missio ejus frequens an salubris, ii. 157.

Sap, different natures of, ii. 543. See Garden.

Sapience, or summary philosophy, iv. 337.

Sapientiae definitio, i. 464, 540.

Sarsa-perilla, ii. 202.

Satagentia astronomorum, iii. 775.

Satan, echo will not repeat, ii. 428.

Satellites of Jupiter, iv. 193.

planetae Jovis, i. 308
;

iii. 746, 747.
Sathanse abyssus, quid, i. 482.

Satiety, why some meats induce, more quickly
than others, ii. 440, 441.

Saturation, contraction of bodies by, v. 396.

Saturn, the motion of, v. 552.

Saturnus quietis et contemplationis dux, i.

463.

Saturni motus, iii. 774.

Satyra seria, sive tractatns de interioribus

rerum, desiderata, i. 730.

Satyrs, meaning of, iv. 324.

Saviour, his mode of answering questions, v.

117.

Saxony, Duke of, composure with which he

received his death warrant, iv. 375.
Scholastical divinity, iii. 483.

Scholastici, iii. 572.

stylus scribendi eorum, i. 451.

vermiculatse eorum quaestiones, i. 453.

tanquam aranese texentes telas, ib.

iurabant in verba magistri Aristotelis, i.

457, 458.

industria eorum perdita, i. 455.

Schoolmen, t/ieir method, i. 454.

rested only upon agitation of wit, iii.

504.

incorporated Aristotle into the Christian

religion, iii. 499.

Sciences, Causes why so little progress made
in them, iv. 14, 77 91 ; i. 93 95.

shortness of the periods of learning,
iv. 77.

neglect of natural philosophv, iv. 78,
79.

their true goal and aim mistaken,
iv. 79.

no settled course of experimenting,
iv. 80.

prejudice against experiment, iv.

81.

over-respect for antiquity, iv. 82.

satisfaction at things already in-

vented, iv. 83.

apparent completeness of science as

taught, iv. 85.

confirmation of ancient error by ex-

posure of modern imposture, ib.

narrowness of research, iv. 86, 87.

superstition opposed to new dis-

coveries, iv 87 89.

Sciences continued.

mode of instruction in schools, iv.

89.

want of rewards for discoveries, iv.

90.

belief in the existence of impossi-

bilities, iv. 90, 91.

arguments of hope for their future progress,
i. 93 97; iv. 91102.

their advancement foretold by Daniel,
iv. 92.

errors passed, iv. 92 98.

a closer league between the experi-
mental and rational faculties, iv.

93.

a purer natural philosophy, ib.

a new birth of science from experi-

ment, iv. 93, 94.

a natural history on a better plan,
iv. 94.

employment of experimenta lucifera,

iv. 95.

a written record of experiments, iv.

96.

tables of discovery, ib.

eduction of axioms, ib.

ascending scale of axioms, iv. 97.

a new form of induction, iv. 97,
98.

union of the sciences, iv. 98.

further grounds of hope, iv. 98
102.

those at present in use not interfered

with by the new method, iv. 112.

strength of, consists in union, iii. 286,
367.

three, which are more allied to imagination
than reason, iii. 289.

unity of, insisted on by Bacon, i. 65.

Bacon's idea of, i. 25 35.

how related to power, i. 25, 26.

in sciences of conceit the first author

goeth furthest, and time leeseth and

corrupteth, iii. 226.

their true goal is, that human life be

endowed with new discoveries and

powers, iv. 79.

scientific inquiries, nowhere forbidden in

Scripture, iii. 500.

present mode of dogmatic delivery checks

further progress in, iii. 498.

new world of, to be discovered, iii. 223.

the new world of, or desiderata, v. 121

123.

just division of them, iv. 126.

divisions of, iv. 275 281. See Philo-

sophy, Knowledge, Understanding.
Scientiae humanae opus et intentio, i. '227.

intentio ejus est, dati effectus in quovis

subjecto causas nosse, iii. 5.54, 793.

falsi ejus fines, et finis verus, i. 4G2,
463.

non sit tanquam scortura, aut tanquam
ancilla, sed tanquam sponsa, i. 463.

hominis imperium sola scientia constare,

iii. 611.
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Scientia continued.

et poteutia humana in idem coinciJunt,
i. 157.

tres ejus limites, i. 435 437.
an muntein ad Atheismum inclinat, i.

436.

quae lapsum hominis iritroduxit, qualis, i.

465.

inilat doctos, i. 433.

falsitas hujus dogmatis, i. 434 437.
antidotus scientiae charitas, i. 435.
hodie infoeliciter se habet, i. 228.
vere scire, esse per causas scire, ib.

prsesens, ad certitudiuem operum non ac-

cedit, iii. 591.
errores atque inania literatorum, i. 450

458.

in primo auctore maxime florent, cur, iii.

579.

scientiarum partitiones, i. 235, 425, 430.
doctrinarum interaperies, i. 450.

doctrina fucata et mollis, sive intem-

peries verborum,i.450 452.
luxuries orationis, verborum

magis quam rerum studiosa,t&.
aculeata sententiarum brevitas,

i. 452.
doctrina litigiosa, sive intemperies in

rebus ipsis, i. 452 455.

contentiones de rebus nullius

momenti, ib.

doctrina fantastica, quas ad falsitatem

et imposturam spec tat, i. 455 458.

vitiosi humores, sive errores doctrinae,

j. 458462.
immodicum studium antiquitatis et

novitatis, i. 458.

fiuspicio, quae nihil nunc primum
posse inveniri, autumat, i. 459.

error, optimam opinionem semper
obtinuisse, i. 460.

praematura reductio doctrinarom in

methodos, ib.

philosophise primae reminciatio, ib.

adoratio intellectus human!, ib.

immodica inclinatio ad unam philo-

sophise partem, i 461.

impatientia dubitandi, ib.

modus magistralis tradendi doctri-

nam, i. 462.

scopi studiorum non satis nobiles, ib.

deviatio ab ultimo doctrinarum fine,

ib.

scientiae fines falsi, et finis verus, i. 462,
463.

verum doctrinae pondus et pretium, i.

463.

dignitas ejus ex divinis testimoniis os-

tenditur, i. 463469.
in attributis et actis Dei, i. 463,

464.

in ordinibus angelorum, i. 464.
in creatione lucis, i. 465.
in distributione dierum, ib.

in actionibus hominis in Paradiso,
ft,

Scientia continued.

in personis Abeli et Caini, L 465,
466.

in mentione inventornm artium, i.

466.

in lege Mosis, ib.

in libro Jobi, i. 466, 467.
in sapientia regis Salomonis, i. 467.
in person!, Salvatoris, i. 468.
in Apostolis indoctis, ib.

in doctrina S. Pauli, ib.

in eruditis Episcopis, i. 468, 469.

officia duo quae humaniores literae reli-

gioni persolvunt, i. 469.

quod incitamenta sint ad Divinam

gloriam exaltandam, t'6.

quod antidota exhibent contra in-

fidelitatem, ib.

dignitas ejus ex humanis testimoniis os-

tenditur, i. 469484.
quod ad necessitates, quae ab ipsa

natura imponuntur, suble-

vandas, i. 469, 470.

in apotheosi authorum novarum

artium, i. 470.

quod ad merita in civilibus et in

reprimendis incommodis quae homo
homini infert, i. 470 472.

iii fabula de theatre Orphei.
in felicitate temporum sub eru-

ditis principibus, i. 471.

quod ad virtutes militares, i. 472
479.

in exemplis Alexandri, Xeno-

phontis, et Caesaris, i. 473
479.

quod ad virtutem moralem, i. 479
481.

humanas mentes feritate atque
barbarie exuit, i. 479.

mimiit timorem mortis, i. 480.

singulis aniini morbis remedia

suppeditat, ib.

quod ad potentiam et imperium, i.

481, 482.

quod ad fortunas et honores, i. 482.

quod ad delectationem, 5. 482, 483.

quod ad immortalitatem, L 483,
484.

cur per tot saecula scientias parum pro-

motae, i. 126, 186199; iii.

593.

tres tantum doctrinarum periodi, i.

186.

naturalis philosophia neglecta, iii.

595; i. 186188.
modus explorandi incertus, i. 189.

ostentatio perfectae scientiae apud

scriptores, i. 193.

antiqua confirmata a novorum vani-

loquentia, i. 194.

contemplatio non satis lata, i. 195.

superstitionis inimicitia, iii. 595

597; i. 196, 197.

instituta scholarum vitiosa, i. 1 98.

suppositio impossibiliurn, i. 198, 199.

2
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Scientia continued.

opinio copias causa inopiae, iii. 593 ;

i. 191193.
jurare in verba magistri, iii. 593,

594.

meta ipsa scientise non fixa, iii. 594
;

i. 188.

theologiae et philosophise, id est

fidei et sensus, conjugiura dam-

natum, iiL 595 597.

odium novitatis in academiis, iii.

597.
veneratio antiquitatis, iii. 598

;
i.

190.

parva praemia, iii. 598 ; i. 198.

verborum natura vaga, iii. 599.

jactationes magistroram, iii. 599.

600.

fastidium experimentorum, iii. 600
;

L 190.

philosophia qua nunc est, iii. 601

606.

demonstrationes quse in usu Bunt

infirmae, iii. 606608.
methodus inventionis praescriptu.s

nullus, iii. 608.

cnr tandem nova spes scientiarum pro-

movendarum, i. 200 210.

Danielis praedicta, i. 200.

errores praeteriti, i. 200206.
ex arctiore faedere experimentalis

et rationalis facultatis, i. 201.

ex philosophia naturali puriore, ib.

in regeneratione scientiarum, i. 202.

historia naturalis melius instructa,

ib.

experimenta lucifera, i. 203.

methodus provehendae experientise.
ib.

experientia literata, i. 204.

tabulae inveniendi, ib.

axiomatum eductio, ib.

gradus continui axiomatum, i. 205.

inductio nova, ib.

conjunctio scientiarum, i. 206.

consideration PS alias quae spem fa-

ciunt, i. 206210.
de dignitate finis propositi, iii. 609 612.

quae de fine dicta posse votis similia

videri, iii. 612 617.

de modis perficiendi, iii. 617, 618.

aecreta scientiae an proferenda, iii. 528.

529.

tradendi modus legitimus, ib.

eadem methodo animo alterius insinuanda.

qua primitus inventa est, i. 664.

antitheta de scientia, i. 698. Vide Doc
trina.

Scientia civilis, i. 746 828.

difficillima, i. 746.

sunt tria quae difficultates levant, il.

tres ejus partes,
1. de conversatione, i. 747 749.
2. de negotiis, i. 749 791.

a. de occasionibus sparsis, L 749
769.

Scientia civiliB continued.

b. de ambitu vita?, i. 769 791.
3. de imperio sive republica, i. 792

8-J8. See Civil Know-

ledge.

Scorners, instruct not, v. 39.

bring a city to destruction, v. 42.

Scotland, partiality and obliquity of history
of, iii. 336.

Scotch skinck, ii. 359.

Scriptures, study of God's works, the key to,

iii. 301.

two kinds of interpretations of, iii. 483.

exposition of, should be different from
that of uninspired books, iii. 484, 486.

anagogical exposition of, iii. 485.

not only the literal sense to be taken, iii.

487.

exposition of, not deficient, iii. 487.
nowhere forbid the inquiries of science,

iii. 500.

inventors of arts mentioned with honour,
ib.

authority of interpreting, v. 116.

manner of interpreting, of two sorts, v.

116118.
want of a collection of annotations, v.

118.

Scylla, Fable of, learning likened to, iii. 232
;

iv. 14.

scientiae symbolum, i. 126, 454
; iii.

577, 578, 604.

Sea, clearness of, varies, why, ii. 551.

is black when in motion, white when at

rest, why, ii. 630.

narrow, more rough than the open, why,
ii. 632.

configuration of the, iv. 261, 266.

to be master of, is an abridgment of a

monarchy, v. 86.

command of, by Great Britain, ib.

proposed history of, iv. 266. See Salt-

water, Tides.

Sea-breezes differ from land winds in certain

points, v. 152, 153.

Sea-hare eipdeth the lungs, ii. 666.

Sea-lung, iv. 132, 404.
Seaweed used as manure, ii. 486.

Seals, astrological, iv. 355.

Sean loseth somewhat of his windiness by
decocting, ii. 346.

Second, that which all parties put second is

best, iv. 461.

second causes, iii. 219.

Secrecy induces trust, iii. 460 ; v. 63.

the necessity of, v. 69.

Secret, whether Lord Bacon contemplated

keeping his system a secret, i. 107 113.

Secreta scientiae an proferenda, iii. 528. .V29.

Secondum mobile, iii. 734, 747; v. 511, .523.

Seditions, what times most subject to, iii.

273.

Seducement, footsteps of, the same in dhiue
and human truth, iv. 411.

Seed of animals, v. 258.

Segetes et papaver, anricitia inter, i. 361.
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Selden on memory, i. 648.

Selenographia, i. 308 ; iii. 760.

Selenography conceived by Gilbert, iv. 193 ;

v. 535.

Self-advancement, iii. 454.

self-confidence, iii. 455.

self-declaration, medium to be observed

in, iii. 466.

self-interest, iii. 454.

self-knowledge necessary to the attain-

ment of fortune, iii. 461.

self-love, triple desire proceeding from,
iii. 425.

Semele, mother of Bacchus, iv. 333.

Semina Democriti, iii. 737.

Sempervive, great, ii. 350.

Seneca, iii. 531.
on eloquence, v. 4.

on true greatness, v. 6.

error respecting his age perceived by Bacon,
ii. 96.

an example of learning and patriotism,
iii. 278.

his comparison of fallacies with feats of

jugglers, iii. 393.

Neronis paedagogus, i. 439.

quidam, inquit, tarn sunt umbratiles, tit

putent in turbido esse quicquid in luce

est, i. 441.

Senecae quinquennium, i. 446.

stylus ejus scribendi, i. 452.
de natura humana, i. 716.
de parti bus vitae quisque deliberat, de

summa nemo, iii. 232.

Sensation universally diffused, whether a
doctrine held by Bacon, i. 55.

Sense and the sensible, doctrine concerning, iv.

401404.
two great deficients in, iv. 402.

the difference of perception and sense, iv.

402, 403.

inquiry as to the form of light, iv. 403,
404.

ministers to imagination, how, iv. 405.

the passions of bodies which have sense,
and of bodies without sense, have a

great correspondence, v. 432.

a just distinction of the passions of

matter will give the number of the

senses, v. 433.

possible number of, iv. 165.

seuse of man compared to the sun, iii.

267.

eight and hearing the purest of the senses,

iii. 378.

sufficiency of the senses to report truth,

iii. 244, 388.

with diligent assistance, may suffice for

knowledge, iv. 412.

knowledge derived from, iv. 336.

deceive in two ways, iv. 26, 58.

artificial aids to the, iv. 192 194.

of animals keener than of men, iv. 201.

effects of odious objects on, ii. 697.

the arts which minister to their pleasures,
iv. 395.

T T

Sensus et sensibile, i. 610 613.
differentia perceptions et sensus, ib.

ad scientiam an sufficiunt, i. 622.

passiones corporum quae sensu dotantnr,
et quae sensu carent, magnum consensum

habent, iii. 28.

ex passionibus materife rite distinctis

sequetur numerus sensuutn, ib.

quomodo res fugiunt sensum, i. 309.

animalium perfectiores, quam hominum.
i. 315.

sensus culpa duplex, i. 138, 168.
human! solem referunt, i. 436.
cerate alae sensuum, ib.

ministrationes ad, i. 307 ; iii. 552.

Separatio et alteratio materiae, iii. 18.

duplex, iii. 22.

Separation of bodies by weight, experiments

touching, ii. 343, 344.

of claret from water, ii. 343.

of bodies of unequal weight, ib.

of brine from fresh water, and of sugared
from pure water, ii. 344.

separation and alteration of matter,

inquiry concerning, v. 423.

two kinds of, v. 428.

Series ventorum, ii. 53.

Serious satire, or a treatise on the inner

nature of things, v. 18.

Servants, wise, shall rule over a foolish son,
v. 37.

curse a master who listens to lies, v. 38, 43.

hold a master's reputation, v. 41.

must not be brought up delicately, v. 47.

free attendants upon noblemen in England,
v. 83.

Severinus, aDanish physician, i. 564 ; iii. 533.

Paracelsi discipulus, L 564.

Sexes, the distinguishing marks of the, ii. 621,
622.

organic difference of, iv. 166.

Sexuum comparatio, i. 279.

Sfondratus, his theory of tides, iii. 41, 42.

Shadows, outlines appear tremulous, why, ii.

632.

experiment concerning, iv. 418.

Shakespeare, his plays first published in the

same year with Lord Bacon's " De Aug-
mentis,

n
i. 519.

Shell, casting the, ii. 575.

Shell-fish not to be classed with insecta, ii.

630.

Ship. See Winds.
of the church, v. 111.

Showers, at what seasons beneficial, ii. 545.

Sicknesses, summer and winter, why, ii. 468.

hot and moist years, whether pestilential^

ib.

epidemics break forth at particular seasons

of the year, why, ii. 468, 469. See

Diseases.

Sidera. Vide Stars, Stellse.

Sight and hearing, points of resemblance, ii.

v. 429, 430 ; 413, 414.

points of disagreement, ii. 430 433,
See Visibles and Audibles.

3



646 INDEX TO THE

Signa inter, nullum magis certum quam ex fruc-

tibus, iii. 577.

Silence in matters of secrecy, antitheses for

and against, iv. 483, 484.
the art of, v. 31.

Pindar's saying on, ib.

Sileni, meaning of, iv. 324.

Silva Silvarum. Vide Sylva Sylvarum.
Silver, Chinese mad on making, ii. 448.

drowning of in baser metals, ii. 599.

incorporation of with tin, iii. 802.

combination of with gold, ib.

more easy to make than gold, why, iii.

803.

three ways of making, ib.

its compounds with other metals, iii. 806,
809.

silver mines near Potosi, their influence

on the climate, v. 161.

Similitude and diversity, iv. 340.

and parable, utility of, iii. 407.

Simple natures, study of, ivJiy important, i. 27.

process of rejection of, i. 36, 37.

Simplicia medicinalia, ii. 156.

utilia stomacho, ii. 187.

Sin, degrees and progress of, iii. 489.

form of, ib.

motions of, ib.

disclosed by the law, ib.

of infirmity, ib.

of ignorance, ib.

of malice, ib.

Sinews of war, what, i. 794, 795; v. 72.

Sinus maris, de fiuxu et refluxu mans in, iii.

57.

Sirocco, v. 166.

Sixtus Quintus, i. 439.

Skin, casting the, ii. 574.

Slavery, advantage of, in ancient times, v. 84.

abolished by Christian law, ib.

Sleep, ii. 579, 580.

hindrances to, ii. 579.

some noises help, ib.

of hybernation, ii. 580, 638 ; v. 277.
restrains the motions of the spirits, v. 277.
of Epimenides without food, ib.

after dinner, how far good, v. 278.

sedatives, ib.

trances, ib.

dreams and sleep, a history of, proposed,
iv. 268.

the two gates of, v. 30.

its office of refrigeration, v. 313.

of vegetables, ii.533. See Opiates, Somnus.

Slothfnlness, v. 49.

learning does not dispose to, iii. 272.

Smells, ii. 470, 471.
are sweeter at some distance, ii. 470.
of dry substances, when crushed, ib.

of flowers not so, ii. 471.
in plants, if the flower has a scent the

leaf has none, why, ii. 470.
imitated by cliemistry, iii. 163.
of fresh dry earth cooling and wholesome,

v. 275.

history of, proposed, iv. 269. See Odours.

Smelting, experiment in, iv. 415.

Snake, the spoil of, a charm, ii. 663.

Snaste of a candle, ii. 4C4.

Sneezing caused by looking at the sun, why,
ii. 553.

Snow lying long makes a fruitful year, why,
ii. 545.

hath a secret warmth, iii. 597.
Psalm cxlvii. 16, applied by a monk

to prove this, ib.

dissolves fastest upon the sea coast, ii. 649.

colder than water, ib.

comes in winter, hail in summer, why, ib.

cherisheth, but frost killeth, ib.

version of water into, ii. 377, 378.

Soap-babbles, an instance of the tenacity of

fluids, v. 27.

Society, three kinds of good sought in, v. 32.

comfort against solitude, ib.

assistance in business, ib.

protection against injuries, ib.

Socrates, accusation of, by Anytus, iii. 269,
et seq.

to what compared by Plato, iii. 280.

argument with Hippias, iii. 332 ; iv. 296.
Cicero's complaint of, iii. 228.

his instances from mean objects, iv. 297.
his disclaimer of knowledge, ironical, iv.

412.

placed felicity in virtue, v. 8, 13.

dubitator, i. 462,
controversia ejus cum sophista de felici-

tate, i. 724.

philosophiam de coelo devocavit, i. 463.

haud absimilis pharmacopolarum pyxi-
dibus, i. 448.

delatio in eum, i. 437, 442.
ironia ejus, i. 499, 621.

redargutionis modus, i. 642.

Soda, Low-Latin for a headache, \. 630.

Soils, liking of certain plants for certain soils,

ii. 544.

nature of, shown by their natural produc-
tions, ii. 544.

indications of fruitful, ii. 545.

Sol polluta loca ingreditur, nee tamen inqui-

natur, i. 498.

principum fortunam subit, ii. 36.

an centrum coelestium, iii. 739.

manifesto habet assectatores, Venerem et

Mercurium, iii. 740.
maculae in sole, iii. 746.

mutata solis facies, iii. 752.

an a terrenis motibus affectus, iii. 113.

Vide Ccelestia.

Solamona, king of-the New Atlantis, his insti-

tutions, iii. 144, 145.

Solida et liquida, gravitati pariter subjecta,
iii. 25, 26.

appetitus continuitatis in solidis, motu

gravitatis fortior, iii. 26.

Solids and liquids alike subject to gravity, v.

430.

differently affected by, why, ib.

desire of continuity strongest in solids, ib.

gravity resisted thereby, v. 431.
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Solomon, his natural history, ii. 510. See

Salomon.
Solutio continuitatisin scientiis vitanda, i. 580.

Solvents of metals, v. 372375.
Solyman in the plains of Sultania, v. 159.

in campis Sultaniae, ii. 38.

Somersetshire, the soft stone quarried there,
hardens by exposure, ii. 620.

Somnia, interpretatio eorum, i. 583, 584.

Somnus, effnenat motus spirituurn, ii. 170,
171.

Epimenidis, ii. 170.

animalium hybernantium, ii. 170. See

Hybernation.

post prjindium spiritibus prodest, ib.

moderatus ad prolongationem vitse facit, ib.

quae conciliant somnura, ii. 170, 171.

usus ejus ad refrigerandum, ii. 205.

historia ejus conscribenda, i. 408.

gerainse sonini portse, i. 743. See Sleep.

Son, a wise, makes a glad father, v. 40.

of the vine, iii. 148.

Sonltnium historia conscribenda, i. 405.

Sonus, historia soni et auditus, iii. 657 680.

diffusio et forma ejus qualis, iii. 659.

quomodo generetur, iii. 659, 701.

generatur per percussiones vel aeris ad

aerern, iii. 660.

vel corporis duri ad aerem, iii. 661.

vel corporis duri ad corpus durum,
ib.

per percussionem undae, ib.

partes aeris aliquae in generatione

soni, iii. 661.

duratio soni, non continuatio sed renovatio,
ib.

fit motus localis in acre, iii. 663.

cur plurium simul sonorum confusio, visi-

bilium nulla, ib.

quae corpora ad sonum vehendum, quae ad

impediendum propitia, iii. 665.

de penetratione soni, ii. 665, 667.

subter aquam generati, iii. 665 667.

diffunditur in ambitum sphsericum, iii.

667.

nonnihil in directione primae impul-

sionis, ib.

occupat universam sphserae aream,
iii. 667, 668.

totus intrabit in omnem partem, iii.

668.

per lineas directiores fertur, ib.

in trunco cavo optime conservatur, iii. 669,
670.

ntruoi ascendat aut descendat proclivius,
ib.

an sono ut auditui distantia requiritur,
ib.

genera sonorura, iii. 670.

instrumentorum species diversae, iii. 671.

quomodo sonus amplior ct exilior red-

ditur,iii. 671, 672.

rrpercussio ejus, iii. 673.

quibus in rebus visibilia et audibilia con-

gruunt, iii. 673, 674.

quibus differunt, iii. 074 676.

T T

Sonus continued.

quam cito sonns generatur et interit, iii.

662, 676, 677.

non tarn diu durat quam fit resonatio, i.

342.

visibilia oculis celerius quam soni auribus

feruntur, iii. 677.
motu sonoram minima aeris conturbatio,

iii. 677679.
Soot, what, v. 390.

the carcase of flame, v. 423.

Soothsayer, his advice to Antony, ii. 652.

Sophismata, i. 641, 674 688.

Sophisms, examples of, for and against, iii.

412 ; iv. 459472.
Sophistae Graecorum, iii. 565.

Plato et Aristoteles, iii. 566.

sophistarum crrores, i. 173, 174.

Sophists differed from the ancient rhetoricians,

how, iv. 72.

from orators, how, iii. 394 ; iv. 430.

long-lived, why, ii. 653.
their errors, iv. 64.

Sophistry, iii. 411.

fallacies handled by Aristotle in precept,
and by Plato in example, iv. 430.

Sophron, sive tractatus de legitimo usu ra-

tionis humanae in divinis, i. 833.

or the legitimate use of human reason

in divine subjects, v. 115.

Sorceries not to be ignored in history, iv. 296.
Soul of man, iv. 396.

twofold, the rational or breath of life, and
the sensible or produced, iv. 396 604.

its substance, whence produced, iv. 398.

how differing from that of brutes, ib.

its faculties, ib.

Bacon's doctrine of, i. 49 53.

derivedfrom Telesius, i. 50.

doctrine of Telesius, i. 50 53.

theform of the body, i. 52.

moral responsibility belongs to it alone, i.

53.

the simplest of substances, iii. 371.
nature of the, iii. 379.

immediately inspired from God, ib.

immortality of, ib.

inquiry into its nature, must be bounded

by religion, ib.

true knowledge of the, must come by in-

spiration, ib.

mutual .action on one another of soul and

body, iv. 375378, 380.

not propagated, v. 31 4. See Man, Spirit.

Sounds, nature of, in general, ii. 390 404.

Nullity and Entity of, ii. 390393.
great motions in nature without

sound instanced, ii. 390, 391.

so wherever the anterior bod}- giveth

way as fast as the posterior
cometh on, ii. 391.

air unconfinod maketh no sound un-

less sharply percussed, ii. 391,
392.

solid bodies softly percussed give no

sound, ii. 392.
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Sounds continued.

nor does the flame of a taper, ii. 392.

nor air heated in an oven, ib.

flame percussed by air giveth a

noise, ib.

white powder, to discharge a gun
without noise, impossible, ib.

percussion of air by burning-glasses,
without noise, ii. 393.

space of time required by the ear as

by the eye, ib.

all eruptions of air give an entity of

sound, ib.

Elision of the air a false explanation of

sound, ii. 393, 394.

sound not produced at first without

local motion of the air, or other

medium, ii. 394.

differing herein from colours, ib.

sound not identical with local mo-
tion of the air, ii. 394, 395.

concussion of the air, some effects of,

ii. 395, 396, 430.

deafness produced by, ii. 395, 396,
429.

sounds inclosed are heard further, ii.

396.

round inclosure preserveth sound,
ib.

semiconcave not so well, ib.

exterior surfaces also carry the voice,

ib.

in curved tubes, ii. 397.

sounds originated under water, ii.

397, 405.

in midst of name, ib.

pneumatical part is in all tangible

bodies, office of it, ib.

Magnitude of sound, experiments relating

to, ii. 398401.
the trunk, ii. 398.

hunter's horn, ib.

conduit in St. James's Fields, ib.

hawk's bells, ii. 399.

drums, ib.

sounds at night, ib.

reflections of sound, which are two-

fold, ib.

stringed instruments, ib.

Irish harp, ib.

virginal, ii. 400.
church at Gloucester, ib.

bowstring, ib.

metal rod, ib.

chamber in Trinity College, Cam-

bridge, ib.

buckets in well, ib.

barrels under chamber floor, ib.

five ways of majoration in sounds,
ib.

Exility of sound, experiments relating to,

ii. 401,402.

Damping and Deadening of sounds, experi-
ments relating to, ii. 402, 403.

Loudness or Softness of sounds, experi-
ments relating to, ii. 403, 404.

Sounds continued.

Communication of sounds, experiments

touching, ii. 404, 405.

chiming of bells, ii. 404.

pipes of diverse material, ib.

Accidental Equality and Inequality of

sounds, experiments touching, ii.

405407.
from roughness or obliquity of pas-

sage, ii. 405.

from doubling of percutient, ib.

from trepidation of motion, ib.

rifted bell, ib.

furred weasil, ib.

recurved or moistened tube, ib.

uneven lute string, ii. 406.

regals, ib.

children's cocks, ib.

base and treble note, distinction

between, ib.

modulations of voice, ib.

humming of bees, ib.

metals quenched in water, ii. 407.
bell within bell, ib.

planks of diverse materials, ib.

hogshead within hogshead, ib.

Musical sounds, ii. 385390, 407410.
treble sounds as distinguished from

base, cause of, ii. 407 410.

in wind instruments, ii. 407.

stringed instruments, 408.

human voice, ib.

musical glass, ib.

proportion of the air percussed the

secret of all musical propor-

tion, ii. 409, 410.

in stringed instruments, ii. 409.

improvements in the harp sug-

gested, ii. 420.

in wind instruments, ib.

all sounds are either musical and

equal, viz. tones, or unmusi-
cal and unequal, ii. 385.

but three percussions create

tones, i.e. of metals, of air,

of water, ii. 386.

diapason or eighth the sweetest

concord, being an unison, ib.

scales of the diapason, ib.

number 8, a received thing,
rather than any true com-

putation, ib.

subdivisions of it, ib.

nature requires a half note

after every three whole

notes, ii. 387.

sound returneth after 6, or

after 12, ib.

concords, ib.

discords, ii. 387, 388.

quarter notes not used, ii. 3fi8.

pleasure of a single tone to the

ear is like that of colour to

the eye, the pleasure of har-

mony like that of order, ii.

discordant sounds affect the
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Sounds continued.

body more painfully than

sights, smells, tastes, or

touches, ii. 561, 562.

tones produce sleep less than

some other sounds, ii. 388.

certain figures in music cor-

respond to certain figures in

rhetoric, and with the affec-

tions of the mind and senses,
ii. 388, 389.

effect of music on manners, ii.

389.

sympathies and antipathies of sounds, ii.

433, 434.

all concords and discords of music,

are, ii. 433.

some instruments sound together, and
with the voice, better than others,
ib.

sympathy of motion between strings
in tune, ib.

double row of strings for instruments

without stops, proposed, ib.

whether there is a sympathy between
wind instruments and bells in

tune, ii. 434.

the eye resembles a reflecting glass,
the ear an echoing cave, ib.

motions of sounds, ii. 414, 415, 430, 431.

sounds move in every direction, ii.

414.

not necessarily in a right line, but

by the shortest line, ib.

when stopped, take an oblique direc-

tion, ib.

go furthest in the fore lines, ib.

move better downwards than up-

wards, query, ii. 415.

illustration from sight, ib.

experiment with trunk or tube pro-

posed, ib.

velocity of, iv. 210.

duration of, ii. 415 417.
is a renovation, not a continuance, of

the same sounds, ii. 415 ; iv. 226.

report of ordnance carried twenty
miles, seems a continuance, ii. 416.

speed at which sound travels may be

measured by showing a light, ib.

sight swifter than sound, ib.

colours fade not, sounds melt, ii. 417.

passage of sounds through intercepting

bodies, ii. 417,418.

experiment with a hawk's bell rung
in a sealed bottle, ii. 417.

whether great sounds are weakened
in passing through small crannies,
ii. 418.

mediums of sounds, what, ii. 418, 419,
429.

air, soft and porous bodies, and

water, ii. 418430.
sound carried best in moist weather,

ib.

flame, ib.

Sounds continued.

liquids, ii. 419.

how modified by passing through pipes of

diverse figures, ii. 419, 420.

produced by percussions of solid bodies of

several figures, ii. 420.

mixture of, ii. 420, 421.

the visible doth not mingle in the

medium, the audible doth, why, ib.

sweetest harmony, when the several

instruments are undistinguishable,
as in perfumes, ii. 421.

the disposition of the air (if free

from other sounds) affects sound

little, ii. 421429.
two voices of like loudness not

heard twice as far as one, why, ib.

melioration of, ii. 422, 423.

all reflexions concurrent make sounds

greater, ii. 422.

if the reflector be smooth, sweeter, ib.

so when the interior of the pipe is

wetted, ib.

music in frost sounds better, why, ib.

mingling of open air with pent air

meliorates sounds, ib.

improvements in stringed instruments

proposed, ib.

singing into drums, ib.

different materials proposed for wind

instruments, ii. 423.

intension of the sense meliorates

sounds, ii. 423430.
imitation of, ii. 423425.

innate disposition to imitate speech
in children and in some birds, ii.

423, 424.

beasts have no power of imitating

speech, ii. 424.

aptitude of birds, whence, ib.

power of actors to change the voice,
ii. 425.

ventriloquism, ib.

exterior and interior sounds, ii. 410,
411.

articulation of, ii. 411 413.

distinct in every small part of the

air, ii. 411.

winds carry but do not confound, ib.

distance confounds, ib.

passage through water does not con-

found, ib.

extreme small or extreme great sound
cannot be articulate, ii. 412.

vaulted roof confounds articulation,
ib.

pronunciation of alphabetical letters,

ib.

lungs do not aid articulation, ii. 413.

similitude of sounds made by in-

animate bodies, to articulate voices,
ib.

reflexion of sounds, ii. 425 428.

three kinds of : 1. concurrent ; 2.

iterant or echoes, and 3. super-

reflexion, the echo of an echo.
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Sounds continued.

species visible reflected by mirrors,

ii. 425429.
no echo in a narrow room, ii. 425

43J.

natural echoes require space, ii. 425,
426.

echo cometh in a round orb of air, ii.

426429.
angle of incidence, whether made by

echoes, ii. 426.

repetition of echoes, ii. 426,427, 597.

at Pont Charenton, ii. 427, 5!7.

echo cannot repeat letter S, ii. 428.

refraction of sounds, whether it exists, il.

spiritual nature of sounds, ii. 435, 436.

echo an argument of, ii. 435.

articulate sounds the same, il.

shown by their sudden generation
and propagation, ib.

theory of the dispersion of sound, ii.

436.
seven divisions of, ii, 436.

Bacon's inquiries unfinished, iii. 514.

proposed history of sounds in the upper
regions of the heavens, iv. 265. See

Tones.

Sound Houses in the New Atlantis, iii. 162.

South, side, leaves of trees fall sooner on,
il.

vine shoots burst only towards the south. il,

South Wind blows as it were from below, v.

148.

an attendant wind of the world, v. 151.

a rainy wind, v. 154 ; why, v. 155.

more variable, and blows lower than the

north wind, ib.

wet and pestilential with us, but in Africa

cold and healthy, il.

allied to the west wind, v. 155.

healthiest when from the sea, ib.

beneficial to plants, ib.

when violent brings clouds together, and
rain at its fall, ib.

follows frosts and snows, ib.

strongest by night, ib.

raises greater waves than thenorth,v. 156.

makes the sea blue, iii.

graft not during, ib.

its ill effect on health, il. See Winds.
Auster.

Spain, compass of her dominions, compared
with her population, v. 84.

warlike disposition of her people, v. 85.

councils of the king of, iii. 231.

Spanish language, peculiarity of, iv. r43
;

i.

656.

Spartanorum imperium, i. 797 799.

Spartans jealous of naturalization, v. 83.

a nation of warriors, v. 84.

Species or lesser colleges, i. 502 ; iv. 299.

Specific gravities, first table of, constructed

by Gltetaldus, ii. 229.

GJietaldus' method offinding, ii. 230.

Archimedes' method, ib.

method given by Porta, ii. 231 234.

Specific Gravities continued.

Bacon's metJiod, ii. 233, 234.
table of, ii. 341, 342.

Bacon's ignorance respecting, iii. 511.

experiments relating to, iii. 819 821.

See Pondus, Weight.
Specilla ocularia, i. 628.

Spectacles, iv. 192.

Specula perspectiva. ii. 319.

Speculative natural philosophy, iii. 351.

Speculum artis, nature, i. 628.

meaning of speculum in tJte Vulgate, i. 542.

Specus Platonis, parabola, i. 645.

Speech, an organ of tradition, iii. 399 403.

invention of, iii. 384, 389.

caution against ambiguity of, iii. 394.

liberty of, iii. 460 ;
v. 63.

better the end of a speech than the

beginning thereof, iv. 41.

a collection of speeches, iv. 313.

Spelling, phonetic, iv. 444.

Sperma animalium, ii. 263.

Spes in hominibus similis est soporiferis medi-

camentis, ii. 81.

ad prolongationem vita? plurimum facit,

ii. 172.

scientise promovendse, i. 199. See Hope.
Spinel less like a perfect ruby than a dubline,

iii. 240.

Spirit, spirits are in all tangible bodies, ii.

S80 32, 528; v. 321.

differences of them, ii. 520 530.

speculations concerning them, ii. 380.
is a natural body rarified to a proportion,

and included in the tangible parts ot

bodies, as in an integument, ii. 381.

never at rest, ib.

from the motions of the spirit most of the

effects of nature proceed, ib.

mode of investigating its action, iv. 195.

four processes of, v. 321.
the cause of sweat, v. 358.

of the pulsation of the heart, ib.

of voluntary motion, ib.

of putrefaction, v. 233, 359. See putre-
faction.

of desiccation, v. 231.

of rust, v. 359.

in tangible bodies preys on the grosser

parts, v. 377.

in a body of firm texture detained against
their will, v. 328.

in oily and fat things detained willingly,
v. 329.

Bacon's theory of spirits, ii. 94.

of vegetables and animals, T. 398.

not found at large, ib.

dilatations from the expansion of, v. 262.

the power and force whereof, is said to

make things flow, v. 431.

1. lifeless spirits, existing in all inanimate

bodies, v. 322.

distinct from the vital power, v. 323.

excited by it, v. 324,

of nearly the same substance as the

air, ib.
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Spirit continued.

have two desires, ib.

of multiplying themselves, v.

325.

of congregating with their con-

naturals, ib.

if detained, soften the grosser parts, ib.

heat of, requisite to keep the body
fresh, v. 326.

longevity produced by condensation

of, v. 327.

by moderation of, ib.

by equal diffusion of, ib. ,

by regularity of motion of, v. 328.

2. living or vital spirits, v. 322.

two special differences of, v. 323.

in animate bodies, of two kinds, v.

322, 323.

the chief seat is in the head, v. 240.

their nature and functions, v. 324
330.

composed of air and flame, ii. 352.

differ from flame and from air, v.

335.
akin to the substance of flame, v.

315, 324.

abhor leaving the body, v. 325.

perish when deprived either ofmotion,

refrigeration, or aliment, v. 334.

rapid consumption of aliment by, ib.

retire at things offensive, ii. 597.

immediately affected by vapours and

passions, iv. 393.

emissions of, ii. 644, 645.

mixture of, iv. 203.

by what means to be renewed, v. 268
283.

cause of all effects in human bodies,
v. 268.

degrees of activity of, ib.

condensed in two ways, iv. 238.

in four ways, v. 269.

by putting them to flight, v. 269
273. See Opiates.

by cold, v. 273275. See Re-

frigeration.

by soothing, v. 275 277.

by restraining them, v. 277
280.

degree of heat therein, v. 276.

preserved by moderation, v. 280.

made torpid by habit, v. 281.

how to be managed and changed, v.

281, 282.

requisites for their subsistence

suitable motion, v. 31 1, 312.

moderate coolness, v. 812, 313.

proper aliment, v. 313 315.

are not propagated, v. 314. See

Longevity, Soul.

Spirit of wine, the flame of, ii. 463 465.

distillation of, iv. 415.

experiment with a bladder as to the

expansion of the vapour of, v. 352,
353.

Spiritalium mistunc, i. 318.

Spirit!, Ms "
Scrittori Cozentini," iii. 719.

Spirits and angels, inquiry into the nature of,
not interdicted, iii. 350; iv. 342.

adoration of, forbidden, ib.

evil, iii. 350; iv. 342.

knowledge of, not deficient, but fantasti-

cal, iii. 351.

Spiritus insunt omni tangibili, ii. 112.
213.

naturae spirituum, ii. 213.
emissus desiccat, ii. 213, 214.

detentus, aut colliquat, aut putrefacit, aut

vivificat, ib.

quatuor processus ejus, ii. 213.
causa sudorum, ii. 263.

pulsationum cordis, ib.

motus voluntarii, ib.

putrefaction is, ii. 264.

rubiginis, ib.

in tangibilibus depraedantur partes cras-

siores, ii. 282.
in omnibus animatis duo genera spirituum,

ii. 214.

mortuales, quales insunt inanimatis, ib.

duo discrimina inter spiritus mor-
tuales et vi tales, ii. 214, 215.

a spiritu vitali excitati, ii. 215.
ae'ri proxime consubstantiales, ii.

216.

desideria duo habent, ib.

ee multiplicand!, ib.

exeundi et se congregandi cum
suis connaturalibus, ib.

detenti crassiora intenerant, ii. 217.
calor eorum qualis ad viriditatem

corporis necessarius, ib.

ad longaevitatem valet densatio

eorum, ii. 218.

quantitatis regularitas, ib.

aequa perfusio, ib.

motus ordinatus, ii. 219.

vitales, ii. 214 ;
'. 55.

a spiritu mortuali vitalis in duobus

discrepat, ii. 214, 215.

duplex, ii. 215.

excitat et acuit actiones naturales,
ib.

tanquam aura composita ex flamma
et acre, ii. 215, 225.

magisaccedit ad substantiamflammae,
ii. 207, 216.

exitum e corpore suo abhorret, ii.

216.

interitum patitur privatus, aut motus,
aut refrigerii, aut aliment!, ii.

225.

aere ipso rarior, ii. 256.

cum flamma comparatus, ii. 216,
217.

evolatio in ae'rem est duplicate actio,
ii. 216.

alimentum cito absumit, ib.

operatio super spiritus, ut revirescant,
ii. 161175.

fabri omnium quae in corpore fiunt,

ii. 161.
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Spiritas continued.

juveniles in corpore senili efficaces,

ii. 161.

operatic eorum in succos corporum,
ii. 162.

calore cur indutse, ib.

vapnnira operatic super, ib.

condensatio eorum duplex, i. 354.

quatuor modis condensantur, ib.

fugando, ii. 162165. Vide

Opiate,

refrigerando, ii. 165 168.

Vide Refrigeratio.

demulcendo, ii. 168.

sedando, ii. 170 172.
calor eorum quomodo servandus, ii.

168, 169.

copia eorum dictta minuenda, ii. 1 69,
170.

fraenatio eorum fit tribus modis :

per somnum, ii. 170, 171.

per evitationem nimii laboris,

ii. 171.

per cohibitionem affectuum ino-

lestorum, ii. 171, 172.

moderatione servantur, ii. 173.

et consuetis delectantur et novis, ib.

seniorum, actus pueritiae suae record-

ando, maxime confortantur, ii.

174.

spiritibus gratissimum, ut fiat pro-

gressus continue in benignius,
ib.

labor libenter susceptus recreat, ib.

a spiritu innato corporum originem ducunt

tres desiccationis actiones, ii. 119 121.

a spiritu innato originem ducere putrefac-

tionem, ii. 121.

detinetur duplici modo, ii. 1 12.

per compressionem.

per detentionem spontaneam.
diiatationes per expansionem spiritus in-

nati, ii. 262.

in corpore compagis solidae invito detine-

tur, ii. 219.

in oleosis et pinguibus libenter detinetur,
ii. 220.

vegetabilium et animalium, ii. 303.

non inveniuntur apud nos soluti, ib.

sedes eorum principalis in capite, ii. 130.

actio et motus ejus in corporibus, i. 310.

spirituum mixtura, i. 318.

spiritus fluiditatis, error communis, iii. 27.

Spiritus-vini quomodo distillata, i. 626.

experimentum cum vesica de expansione

vaporum ejus, ii. 352, 353.

terminus levitatis in corporibus unitis, iii.

694.

supernatat oleo, iii. 696.

Spots in the sun, v. 522.

dusky in the Antarctic hemisphere, v.

536.

Sprights, arrows used in sea rights, ii. 564.

Springs, origin of, v. 388.

mineral, v. 390.

Spunges, the growth of, ii. 563.

Stage-playing should be a part of education,
iv. 496. See Theatre.

Stalactites, ii. 462.

Stanching of blood, ii. 3G8, 3G9.

by astringents, ii. 368.

cold, ib.

sympathy, ib.

time, ii. 369.

Star chamber, i. 810, 811.

Starry heaven, whether one region, v. 51 7.

Stars, forms and order of, iv. 262.
whether real fires, v. 533, 550.

the denser parts of their spheres, ib.

their substance, what, v. 519, 534 537.

their radiations and properties to be in-

quired into, iv. 352, 353.

light of, whether primitive or derivative,
v. 537.

whether true fires, v. 538.

whether nourished as fire is, v. 539.

their aliments, v. 540.

their motions, v. 517, 518.

several centres of motion among, iv. 193.
their number, v. 542.

magnitude of the, v. 542, 543.

causes of their apparent size, v. 540.

why larger on winter nights, v. 385.

appearance of new stars, v. 538.

in Bacon's time, iii. 13, 14.

whether created and dissipated in process
of time, v. 541.

whether globes, v. 543.

their true distances, ib.

star the denser part of its own orb, v.

556. Vide Stellas, Coalestia.

States of mind ever varying, iii. 441.

Statesman in armour, v. 79.

Stati vend, ii. 20, 2830. Vide VentL

Statua-metal, how to mix, iii. 801.

Statues, to whom erected in the New At-

lantis, iii. 165, 166.

aids to memory, iv. 416.

Statuta. Vide Leges.

Statutes, proper mode of drawing, v. 98, 101

103. See Laws.

Stollae, forma et ordinatio stellarum, i. 402.

nocte hyemali grandiores, cur, ii. 291.

de magnitudine earum, iii. 767.
an globi, ib.

verae earum distantiae, iii. 768.

partes orbis sui, tanquam clavo fixae, iii. 77o.

Stella densior pars orbis sui, iii. 757, 778.
an veri ignes, iii. 757, 762.

an alantur, instar ignes, iii. 764.

de alimoniis stellarum, ib.

enumerates ab Hipparcho, iii. 752, 766 ;

a Galileo, iii. 766.

novae, iii. 752.

infixes coslo, iii. 758.

nebulosae, iii. 761.

an primitiva luce an ex illustratione solis,

iii. 762.

Stevinus, his chariot tcilh sails, ii. 64.

Stillatories, ii. 348, 349.

Stoics, their method justly ridiculed by Cicero,
iv. 456.
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Stoics continued.

their doctrine, that the celestial bodies

were true fires, approved, ii. 353.

their moral philosophy, what, i. 720.

Stomach, master of the house, v. 294.

simples good for, v. 295.

bag to be worn on, ib.

importance of attending to the mouth of,

v. 282.

Stone, receipts to prevent, iii. 835.

Stone, hardening of Somersetshire stone, ii. 620.

bitten by a dog in anger, the powder of,

a charm to provoke choler, ii. 664.

observations on the generation and har-

dening of, iii. 818.

takes a long time to grow, iv. 240.

sweating of, from condensed moisture,
v. 387, 388.

Stonecutting, proposed history of, iv. 270.

Stops, musical, ii. 408, 409.

Store, opinion of, a cause of want, iii. 497.

Strangers, naturalization of, v. 83.

house of, in the New Atlantis, iii. 132.

Strawberries, ii. 346, 485.

Strength of body, iii. 370.

Stultitia longaevitati prodest, ii. 173.

Sturmius, i. 451.

Stutting, causes of, ii. 469, 470.

Style of delivery, iii. 403.

material to the use and progress of know-

ledge, ib.

mathematical, iii. 404.

enigmatical, ib.

by aphorisms, iii. 405.

by assertions and questions, ib.

according to the subject, iii. 406.

in accordance with received opinions, ib.

of writing, in Luther's age, iii. 282 284.

the affectedly concise, iii. 285.

Stylus scribendi, i. 450 452.

circa Lutheri tempora, ib.

scholasticorum, ib.

Sublunaria corpora quoad aeternitatem et

mutabilitatem haud dissimiles ccelestibus,

iii. 3234.
Subterrany fires, ii. 461.

Subtilitas inutilis
duplex,

i. 453 455.

in m.iteriii ipsa, i. 453.

in modo et methodo tractandi, ib.

naturae, i. 158, 160; iii. 17, 579, 580.

Subtilty of things, iii. 242.

of nature, iii. 242; iv. 48, 51; v. 421.

Success in life, how to secure, v. 57 78.

Successiones ventorum, ii. 22, 23, 52, 53.

Vide Venti.

Succi corporis, ii. 183 186.

quomodo restituendi, ii. 292, 203.

roscidi faciunt ad longaevitatem, ii. 221.

Succinum, poteslas ejus magnetica, i. 497.
Sudor animalium, ii. 263.

Suffering, advantages of, iii. 434.

Sugar used to sweeten, ii. 532.

has put down the use of honey, ii. 619.

sugar mead, ii. 620.

dissolved in wine, experiment touching

attraction, ii. 633.

Suggestion, a part of invention, iii. 391.

Sulphur, proportion of, in combination with

steel, iv. 414.

mercury and sulphur two of Paracelsus's

principles, ii. 459; iv. 242.

mercury, sulphur, and salt, introduction

to proposed history of, v. 205, 206.

chemistry of, ib.

in Iceland, iii. 646.

per universitatem rerum permeare, i. 359 ;

ii. 82.

pater metallorum, iii. 695.

mercurius et sulphur naturae primordiales,
ii. 82.

Summary philosophy, subjects included under,
i. 4649.

divided into two parts, \. 47. Vide Philo-

sophia prima, Philosophy.
Sums of things, doctrine concerning the, iv.

iv. 347.

Sun, whether the centre of the universe, v. 51 6.

has the earth any influence on, v. 494.

changes in, recorded, v. 528, 529.

effects of sunbeams, iii. 647, 648.

not to sense, ii. 644.

hottest when perpendicular, ii. 645.

heat by reflexion, ii. 646, 647.

collected in burning-glass, ib.

ejects in nature wrought by, ii. 647,
648. Vide Coalestia, Sol.

Sundew, origin of moisture on, ii. 497.

Superbia, antitheta de, i. 694.

Superficial knowledge, most popular, iii. 2.01.

bad effects of, iii. 314.

Supernatation of bodies, ii. 596.

Superstitio, antitheta de ea, i. 693.

superstitiosa philosophia, i. 175, 176.

Superstition, the root of it, what, ii. 668.

opposition of, to natural philosophy, iii.499.
errors resulting from its conjunction with

philosophy, iv. 66.

antitheses for and against, iv. 477, 478.

history of superstitions, iii. 331.
Sus ad quindecem annos vivit, ii. 124.

rostro literam A scribens, iii. 538.

Suspensi funo, et resuscitati, ii. 209, 210.

Suspicio, antitheta de ea, i. 705.

Suspicion, antitheses for and against, iv. 491.
Swallows made white by anointing the egg

with oil, ii. 665.

Swammerdam invented Hie injection of pre-

parations with wax, i. 594.

Sweat, the nature of, ii. 565567.
cause of, v, 358.

sweating of stones, v. 387.

Sweet-bag, ii. 470.

Sweetness, three things in use for sugar,

honey, manna, ii. 532, 619.

Sylla, i. 724.
one of the troublers of the world, v. 1 2.

surnamed,
" The Fortunate," v. 58.

Syllogism, iii. 388, 392.

is the reduction of propositions to prin-

ciples in a mi.! die term, iv. 429.
,

judgment by syllogism, divided into, ib.

analytic, ib.
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Syllogism continued.

doctrine of elenches or detection of

fallacies, iv. 429434.
Bacon's rejection of the, i. 66, 67.

useless for the advancement of science, iv.

24, 49.

cannot deduce lower axioms from princi-

ples of science, iv. 411.

Syllogismus nihil aperit, i. 1 36, 621 .

est reductio propositionum ad principia

per medios terminos, L 641.

reductio ilia duplex, ib.

Aristotelis oraculum, iii. 607.

Sylva sylvarum, ii. 325 672.

a high kind of natural magic, ii. 378.

facts of, taken from what authors, ii. 327.

Sympathise et antipathic reruni, iii. 606.

aditus ad historiam sympathise et an-

tipathiae rerum, ii. 81.

Sympathy of mind and body, iiL 367 370.
between blood-relations, ii. 666.
of men's spirits, ii. 672.

sympathies and antipathies, medicinal, ii.

379, 380.

cantharides affect bladder, ii. 379.
a stone from the West Indies moves

gravel, ib.

sympathies of feet with the head, ii.

380.

of wrists and hand with the heart, ib.

sympathy and antipathy of things, intro-

duction to proposed history of, v. 203,
204. See Plants.

Systasis, a kind of method, iii. 407.

System of the universe, questions propounded
concerning, v. 515 523.

Systema coeli, iii. 737 747.

T.

Tablemen, ii. 402.

Tables of instances must be prepared, iv. 127.

example of, iv. 127 145.

of instances agreeing, iv. 127 129.

of absence in proximity, iv. 129

137.

of degrees, or comparison, iv. 137
145.

of rejection of natures, iv. 147, 148.

of specific gravities, v. 34 1
, 342.

mode in which obtained, v. 342 344.

of human requirements with reference to

winds, v. 198200.
power to foretell fruitful seasons, v.

198.

power to foretell epidemics, ib.

a method to raise and allay them, ib.

amusing experiments, v. 200.

improvements in the sails of ships, v.

198.

improvements in those of windmills, ib.

a method of prognosticating changes
of wind, v. 199.

power to draw geographical infer-

ences from them, ib.

of discovery, iv. 91.

medicinal of second qualities, v. 370, 397.

essentia et praesentia, i. 33, 34.

of declination, or absence in like case, ib.

ofdegrees, or comparison, ib.

Tabulae instantiarum formandas, i. 236.

instantiae, de forma calidi, i. 236.

instantiae convenientes, i.236 238.

instantiae in proximo, i. 238 247.

instantiae graduum, i. 248 256.

rejectionis naturarum, i. 259.

particularium ad indnctionem, iii. 61 8.

inveniendi, sive legitima? inquisitionis

formulae, i. 199 ; iiL 619, 620, 639,
640.

expansionis materia cum supputatione
rationum in corporibus, ii. 245, 246 ;

iiL 691694.

Tabulae continued.

quomodo paratae, ii. 246 248.

medicinales qualitatum secundarum, ii.

276, 296.

Taciturnitas, antitheta de ea, i. 699.

Tacitus vivas moruin observationes spiral, iii.

538.

Taedium vitae among the Romans, L 723.

Talacotian operation, v. 309.

Talacotiana operatio, ii. 201.

Talisman, derivation of the term, i. 560.

Talkative people longlived, v. 280.

TangibUia, divisio tangibilium, ii. 254.

Tangible bodies, three classes of, v. 348.

Tartarismus materiae, iii. 98.

Tassoni, an expositor oftlte Telesians, iii. 721.

Taste, the sense of, iv. 163.

mouth out of, why, ii. 554.

proposed history of, iv. 269.

Taxes, people overburthened with, never

valiant, v. 82.

Teaching, the methods of, iv. 448 454.

Tears of trees collected from goats' beards, ii.

533.

Teeth, ii. 580 583.

why sensitive, ii. 554.

in men, of three kinds, ii. 581.

various forms of, in animals, ib.

no horned beast has upper teeth, iii. 582.

of a horse, ib.

children's change of, ib.

things injurious to, ib.

points for consideration, iii. 582, 583.

to supply the want of, v. 304.

* the crust formed on, v. 398.

analogy of teeth and beak, iv. 166.

Telescope of Galileo, iv. 193.

whether meant by Bacon, ii. 319.

Telesius revived the doctrines of Parmenides,
iv. 359 ; v. 476, 495.

commentaries on the nature of things, ib.

his doctrine of the nature of the elements, ii.

of the heavens, v. 477 479, 493.
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Telesius -continued.

of the earth, v. 479, 493.

conflicts of matter, v. 480.

of generation, v. 480, 483.

why the earth not destroyed by the sun,
v. 480, 481.

of the process of mutation, v. 481.

of heat and cold, i. 305; v. 477, 481

490.

his a pastoral philosophy, v. 491.

four demonstrations which destroy his

philosophy, v. 494.

a lover of truth, v. 495.

astronomic doctrines of his school, iii. 7'20

72-2.

liis theory of tides, iii. 41.

his doctrine concerning the soul, iv. 398;
i. 5053, 606.

of the principle of life, i. 53 57.

of the emliryo, i. 358.

of the shapes of animals, iv. 242.

introduced affinity and conspiration into

nature, v. 551.

on the light contained in air, v. 533.

liis doctrine of a vacuum, v. 496500.
compared with Parmenides, iii. 74.

his writings and influence, iii. 75, 76.

influence on Bacon, i. 50, 51.

Bacon's obligations to his works, i. 564.

Barnardinus, iii. 536.

Consentinus Parmenidis discipulus, i.

564.

Parmenidis placita instauravit, iii. 94,
114.

doctrinis Democriti assentit, iii. 115.

amans veritatis et scientiis utilis, iii. 114.

commentaria ejus de natura rerum, iii. 94.

doctrina de natura elementorum, iii. 94,

95.

de coelo et coalestibus, iii. 95 97.

de motu, iii. 97.

de terra, iii. 98.

de conflictu et tartarismo materise, iii. 97,
98.

de generatione, iii. 99, 100.

cur terra non a sole jampridem destructa,
iii. 99.

de processu immutationis, iii. 100.

de calore et frigore, iii. 95, 96, 100118.
philosophia ejus pastoralis, iii. 110.

quatuor demonstrationes qua; philoso-

phiam ejus destruunt, iii. 113.

de rerum natura, i. 293.

de luce in acre communi contenta, iii.

757.
" de primo frigido," ii, 370.

affinitatem et conspirationem in naturam

introduxit, iii. 772.

novam fabulam egit, iii. 571, 603.

Temerity removed by learning, iii. 4 1 4.

Temperance, antitheses for and against, iv.

481.

Temperantia, antitheta de, i. 627.

Temperature of the year may possibly be

predicted, iv. 351.

Temporis Partus Masculus, iii. 528 539.

Temporis Partus Masculus continued,

title, i. 104.

preface, iii. 523 527.

manuscript, iii. 523, 524.

date, iii. 524, 525.

origin of the peculiar style, iii. 525, 526.
whet/ier identical with t/te Temporis Partus

Matximus, i. 1 05.

Temporis Partus Maximus, whether the same
as the

"
Temporis Partus Masculus" i. 104,

105.

Tenipus auctor auctorum et veritatis parens,
i. 458.

filiae ejus Antiquitas et Novitas, i. 458 ;

iii. 612.

nostra vere antiqua tempora, iii. 459.

infinitum, quod in studiie inutilibus collo-

catur, iii. 616.

simile fluvio levia devehenti, solida sub-

mergenti, i. 127, 460 ; iii. 599. See

Time.

Teneriffe, its windless summit, v. 172.

free from snow, iv. 129.

Terebration of the trunks of fruit-trees, ii.

482, 489, 499, 500.

Terms of law, a commentary on, required, v.

105.

Terra, figura terras, i. 402, 406.

in superficie utrum tumescat, ii. 264.
arbores sub terr& sepultae, ib.

infinitae mutationes in superficie orbis, iii.

756.

interiora terra? nobis ignota, iii. 749.
an feterna, ib.

effluvia terrse materiata longe infra coelum

se sistant, iii. 113, 755.

primum frigidum, ib.

an stet aut rotet, i. 327 ; iii. 739, 773.
Vide Rotatio.

an centrum systematis, ib.

rotatio terrse satis licenter excogitatum, iii.

53.

an magnes sit, ut Gilbertus ait, iii. 58.

incrustationes terrse vertuntur versus

polos, cur, ib.

doctrine Telesii, iii. 98, 113.

cur non a sole jampridem destructa secun-

dum Telesium, iii. 99.

proxima a chao, iii. 87.

coeli primo parens, deinde nupta, ib.

terrse et maris historia, i. 501.

Terras motus, ii. 264; iii. 750.

agro Herefordiensi, ii. 265.

Terrella ex magnete, i. 300.

Terrestrial magnetism, observations on, col-

lected by the British Association, i. 390.

Testes contra argument;!, antitheta de eis, i.

706.
Thales on the illumination of tlie moon's orb,

iii. 759.

doctrine that the celestial fires were fed

on the .'apours of the earth, v. 530,
539.

asserted water to be the principle of

things, v. 469.

his reasons, v. 470.
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Thales continued.

aquam principium rerum posuit, iii. 87.

quamobrem, iii. 87, 88.

ignes coelestes depascere terrae vapores, iii.

755.

Theatre, uses of the, iv. 316, 496.

discipline of, neglected, iv. 316.

idols of the, iv. 55, 6269.
of life, God and angels spectators,

v. 8.

Theatrum alter alteri satis magnum sumus, i.

447.

Thema cceli, iii. 769 780.

a part of the Descriptio Gldbi Intellec-

tualis, iii. 716.

Themistocles, his answer when asked to

fiddle, v. 79.

to the ambassador, v. 119.

rogatus in convivio ut citharam pulsaret,
i. 448, 793.

Theologia inspirata partitur in historiam, para-

bolas, dogmata, i. 495
;

iii. 728.

partitiones cjus legitirnae quare omissae,
i. 829.

tres ejus appendices, i. 830.

de legitimo usu rationis human ae

in divinis, i. 830833.
de gradibus unitatis in civitate Dei,

L 834.

emanationes Scripturarum, i. 834
836.

philosophia ethnicia vice theologias, iii.

595.

theologias et philosophies, id est fidi-i

et sensus, conjugium damnatum, iii. 596.

naturam corrupit, iii. 569.

Katuralis, philosophia divina, i. 544.

Theology, sacred, iii. 478.
threefold division of, iv. 293

; v. 504.

divisions of, why omitted, v. 111.

no region of, uncultivated, ib.

three appendices proposed, ib.

of the use of human reason in divine

matters, v. Ill 115.

of the degrees of unity in the kingdom
of God, v. 115, 116.

of the emanations of the Scriptures,
v. 116118.

a hindrance to the progress of natural

philosophy, iv. 78.

philosophyfreedfrom its dogmas, i. 64.

Natural, iii. 347 ; iv. 341343.
Theomachia vera, quid, i. 724.

Theomachy, the true, what, v. 12.

Theon's commentary on Euclid, iv. 494.

Theoriarum militia, iii. 548.

Theory must help observation, i. 387.
of the heaven, v. 547 559.

Theriaca medicina, i. 595.

when invented, ib.

Thermometer suggested, iv. 144, 199; v.

360, 362.

experiment with, v. 370, 3R5.

whether invented by Bacon, \. 255.
Thirst should be avoided, v. 295.

Thueydides de Cleone, i. 672.

Tiberius, his dissimulation, v. 60, 61.

reason of his retired habits, v. 65.

Ticinum, in Italy, echo in church repeats
twelve times, ii. 597.

Ticking and feathers, history of, proposed, iv.

269.

Tickling, cause of, ii. 513.
causeth laughter, why, ib.

Tides, ebb and flow of, curiosity concerning,
roused in the 1 6th century, iii. 39.

early writers on, iii. 39 44.

derivative motion of, first suggested liy

Bacon, iii. 45.

referred commonly to the moon, v. 443.

theory of Apollonius of Tyana respect-

ing, ii. 640.

the origin of, iv. 180 183.
Galileo's theory of, iv. 212.
motions of the sea, five in number, v. 443.
is either a rising and falling of the water,

or a motion of progression, v. 445.
is not a rising and falling, as of water in

a cauldron, why, v. 360, 445, 446.
ia a progressive motion of the ocean, v.

447.
wells which sink and rise with, v. 44C.

correspondences with the motions of the

moon, v. 448.

ebb and flow every six hours, has no

correspondence, v. 449.
but is the same with the diurnal

motion, il.

which is not confined solely to the

limits of the heavens, v. 449,450.
the great mass of waters has a regular

motion from east to west, v. 451
455.

proved by three illustrations, v. 452
454.

six-hourly reciprocation of tides, how

produced, v. 455 457.

inquiries to be made as to the height of

tides on different coasts, and their times,
v. 457. Vide Fluxus, Mare.

Tigellinus, Nero's pander, v. 63.

Tigranes the Armenian, v. 81.

a Romanis victus, i. 794.

Timber, different kinds of, ii. 543.

Time, the river of Time only brings down

light things to us, iii. 227, 503.
the author of authors, iv. 82.

waiting on the shears of Atropos, iv.

307.

flight of, not considered by men in their

pursuit of fortune, v. 74.

the successions of, known only to God, v.

117.

measures of, iv. 211.

heat and time, similarity of the effects of,

ii. 438.

diversity of the effects of, ib. Vide

Tempus.
Times, history of, iii. 335 ; iv. 304 308.

Timoleon, de eo Plutarchus, i. 686.

Timotheus the Athenian, v. 57.

Atheniensis, i. 770.
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Tithonus turned into a grasshopper, why, v.

320.

in cicadam versus, cur, ii. 212.

Title lawyers, iii. 228, 229.

Toad found in the middle of a stone, ii. 517.

frequents sage, ii. 548.

a prognostic of pestilence, ii. 554.

Toadstone, whether it will stop bleeding, ii.

663.

helps women in travail, ib,

Tobacco, a narcotic, v. 271.

discharges lassitude, why, ii. 574.
relieves the spirits, ii. 577, 649.
not taken in root or seed, ib.

absorbs moisture, ii. 579.
different growths of, ii. 623.

mode of melioration by culture, ib.

English, hath small credit, ib.

danger of use by woman with child,ii. 665.

narcoticum, ii. 164.

Tobie Mathew, manuscript sent by Bacon to,

iii. 545.

Tolerantise duac partes, i. 602.

Tones compared with figures, ii. 386.

compared with colours and visible order,
ii. 388. See Sound.

Tongue, an indicator of disease, ii. 554.

Tonitrua, ii. 37, 69.

Topica ars rhetoris, i. 635.

vel generalis vel particularis, ib.

exemplum topicae particularis, i. 636
639.

inductiva de caelestibus, iii. 736.

Topics in logic, general or particular, iii. 391
;

iv. 423, 424.

example of, an inquiry concerning heavy
and light, iv. 424 426.

Tormentorum inventio, iii. 611, 614.

causai expulsionis pilae, iii. 31, 32. See

Pulvis Pyrius.

Torpedo marina, stupifying power of, ii. 669.

Trade winds, the cause of, v. 147, 148.

Traditio, sive ars traditiva, i. 651. Vide

Logica.

lampadis, i. 664.

Tradition, division of, iii. 399.

organ of, ib.

method of, iii. 399, 403.

illustration of, iii. 399, 409.

appendices to, iii. 413.

Trajan, iii. 304.

why called
" Parictaria

"
by Constantino

the Great, iii. 305.

Pliny the Younger's character of, v. 28.

Trajanos, i. 472.

Tranquillity of mind, v. 14.

Epictetus' degrees of, iv. 465.

Transcendentals or essences, iv. 339, 340.

Transcendentium, sive conditionum entium

adventitiarum, inquisitio, philosophies primae

pars, i. 543, 544, 550.

Transformatio corporum,inventione formarum

possibilis, i. 230.

axioma ejus duplicis est generis.
aut rem deducit ex iormis naturarum

simplicium, ib.

VOL. V. U

Transformatio continued.

aut per concreta corpora inventione

latentis processus, i. 231, 232.
Transformation of bodies, effected by know-

ledge of forms, iv. 121.

rule for, of two kinds, iv. 1 22.

from the forms of simple natures,
ib.

by the latent process, from com-

pound bodies, iv. 122 124.

Transmission, wisdom of, iv. 448.
of knowledge. See Logic.

Transmutatio metallorum suspecta, ii. 250.

argenti vivi in argentum sperabilis, ii. 251.
Transmutation of bodies distinguished from

assimilation, ii. 614.

of metals doubtful, v. 346.

of quicksilver into silver may be hoped
for, v. 347. See Metals.

Transparency, of the heavens, v. 527.
absolute equality produceth, iii. 237.
whiteness and blackness most incompa-

tible with, ib.

Transplantation of knowledge, iv. 449, 450.

Trebonianus, his Digest of the Roman Law,
i. 817 ; v. 100, 106.

Tree of knowledge, iv. 337.
Trees in cold countries full of resin, iii. 646.

mostly fruit once in two years, why, ii.

537.

comparative ages of different kinds of, v.

226.

age influenced by culture, v. 230, 231.

age of bearing, ii. 538.

found buried, explained by the swelling
of the earth over them, v. 359. See
Garden.

Trepidation in astronomy, what, i. 345.
Trias principiorum, iii. 605. See Paracelsus.

Tribe, idols of the, iv. 54, 55, 59. See Idols.

Tribonianus, i. 818. See Trebonianus.
Tributis gravatum populum ad imperandum

non idoneum, i. 795.

Triginta Tyranni, i. 442.

Trinity College, Cambridge, chamber in, ii. 400.
Tristitia vitam aliquando prolongat, ii. 171.

Triumph, the Roman, a wise institution, v.87.

Triumphi gloria apud Romanos, i. 802.
Trochisk of vipers' beads cures agues, ii. 662.

Tropici venti intra tropicos, iii. 54.

Tropics, cause of extreme heat in, iii. 645.
winds within, v. 450, 451. See Brize.

Trumpet-metal, composition of, iii. 802.
Truth and utility the same, iv. 110.

effect of litigious arguments on, iii. 491.
the two ways of discovering, iv. 50.

daughter of Time, not of Authority, iv. 82.

Tumores in ventre, ii. 261.
Tumours in the stomach, v. 356.

Turbines, ii. 45.

aspersione aceti compesci, ii. 50.

Turcorum militia, i. 799.
causa belli Turcis semper adest, i. 800.

Turkey, bows used there, ii. 564.
drinks of, ii. 565.

brewing should be introduced into, if>.

U
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Turks poisoned the water in war, ii. 646.

their bows, ii. 564.

their use of narcotics, ii. 576, 577.

their drinks, ii. 565.

custom of painting the eyes, ii. 577.

of dyeing the hair, ib.

of baths, ii. 578.

of chamoletting of paper, ib.

the profession of arms held in high
honour by, v. 85, 86.

Turn-sick, ii. 598.

Tutors, negligence in the choice of, iii. 277.

Twilight, the cause of, v. 412.

Tycho, iii. 740, 747.

Typhon caught by Pan in a net, iv. 326.

Typhones, ii. 45.

Typhoons, v. 166.

a Chinese word, ii. 45.

Typical sense of Scripture often to be pre-
ferred to the literal, iii. 487.

Typocosmy, iii. 408.

mere sciolism, iv. 454.

Typographica historia conscribenda, i. 410.

Tyrannicide, arguments for and against, v.

18.

Tyrannum occidere num licitum, i. 731.

u.

Ulcers in the leg hard to cure, why, ii. 594.

harder in an Englishman than a French-

man, ib.

Ulysses, judgment of, iii. 319.

Uncertainty of laws is of two kinds, v. 90.

Unchastity, antitheses for and against, iv.

479.

Understanding subject to certain predisposi-

tions to error, iv. 55 58.

from its belief in the existence of order

everywhere, iv. 55.

biassed by received opinions, iv. 56.

moved by novelty, ib.

unquiet and restless, iv. 57.

moved by the affections, ib.

deceived by the senses, iv. 58.

prone to abstractions, ib.

division of learning with reference to the

three parts of the, iii. 329. See Phi-

losophy, Sciences.

Undulation of winds irregular, v. 177.

Undulationes ventorum, ii. 56.

Unguenta ad longsevitatem conducere, ii. 178.

quomodo usitata apud Graecos et Romanes,
ib.

cur hyeme, cur aestate utenda, ii. 179.

cautiones quatuor circa, ib.

vestes oleo imbutas utendae, ii. 178, 180.

Unguents, use of recommended, v. 284 287.

dangers of using, v. 286, 287.

good before bathing, v. 289.

for the head, v. 299.

Unguentum fragrans, receipt for, iii. 835.

Union, the appetite of, in all bodies, ii. 437.

strength of sciences consists in, iii. 286,
367.

Unitas, omnia per scalam ad unitatem ascen-

dere, i. 567.

Parmenidis doctrina, ib.

in civitate Dei, i, 834.

Unity, all things by scale ascend to, iii. 357 ;

iv. 362.

degrees of, in the kingdom of God, v. 1 15,

116.

Universe, inquiry concerning the structure of,

iv. 347.

Universities, various defects in, iii. 323, et

seq.

too exclusively dedicated to professions,
iii. 323.

limitation of studies in, a defect, iii.

324.

lecturers in, should be able men, ib.

necessity of performing scientific experi-
ments in, iii. 325.

defects in the management of, iii. 326.

logic and rhetoric too early taught in, iii.

326.

mutual intelligence between, desirable,

iii. 327; iv. 289.

public inquiry as to studies in, necessary,
ib.

remedy of defects in, iii. 328.

incline wits to sophistry and affectation,

iii. 252.

course of studies too confined, iii. 502.

Vide Collegia,
Urinatores subter aquam dolio aeris pleno usi

ad respirationem, i. 251; ii. 299; iii.

702.

anhelitura retinere possunt, ii. 205.

Urine, ii. 357, 361.

diabetic, proposed mode of measuring the

amount of sugar in, iii. 162.

Ursi duratio vitae, ii. 122.

Urticatio a Cardano commendata, ii. 194.

Utilitas et veritas, ipsissimae, res, i. 218.

Utility, friendship with regard to, iii. 471.

truth and utility the same, iv. 110.

Uxor et liberi, antitheta de eis, i. 690.
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V.

Vacuum, whether nature abhors, v. 497, 516,
519.

whether it exists in nature, iv. 231.

none in nature, v. 398.

in the interstellar spaces, v. 516, 519.

doctrine of Democritus and Leucippus, v.

520.

an atom defined, that which is without a

vacuum, v. 420.

doctrine of Hero respecting, ib,

of Democritus, v. 421.

a collective, maintained by Telesius and

Democritus, v. 496.

change in Bacons opinions respecting, ii.

238.

notion rejected by Bacon, i. 46.

in natura utrum detur, i. 347.

non est in natura, ii. 303.

motus, ne detur vacuum, iii. 705.

doctrina de vacuo coacervato, iii. 115.

nullo modo a calido et frigido pendet, iii.

116.

coacervatum in spatiis interstellaribus, iii.

739, 743.
an detur, iii. 743.

Leucippi et Democriti, iii. 744.

atoini defniitio, corpus quod vacuo caret,

iii. 15.

doctrina Heronis circa, iii. 16.

Democriti, iii. 17.

Vain-glory, antitheses for and against, iv.

480.

Vain-love, Menander's saying respecting, iii.

442.

Valentine Borgia, v. 65.

Valentinus, dreams of, iii. 747 ; v. 523.

somnia ejus, iii. 747.

Valerius Maximus, quoted, v. 95.

Valerius Terminus, Of the Interpretation of

Nature, iii. 215252.
preface, iii. 201213.
date of, i. 81, 82; iii. 201, 207, 212.

meaning of the name, ib.

ilie manuscript, iii. 206.

design of the book, i. 103, 107.

style, why obscure, i. 85.

makes no mention of correcting commonly
received notions of simple natures, i.

39.

no mention offorms in, i. 41.

shows the practical side of Bacon's philoso-

phy, i. 42.

Valitado, antitheta de ea, i. 690.

Value of things, importance of right estimate

of the, iii. 468.

Vanitas, quid, i. 451.

Vanity, the ignominy of, has abated all great-
ness of mind, iii. 503.

not an object of veneration, v. 524.

Vapor, expcrimenta de expansione vaporum,
iii. 705712.

vapores qui cor fovent, ii. 191.

uu

Vapours, internal cooling, commended, v. 298.
Variatio inquisitionis secundum causas quarum

gratia inquiritur, iii. 555.

secundum subjecta, ib.

Variety in nature based on a few principles,
iv. 83.

varieties in the studies of the learned, iii.

282290.
Vegetables, compared with metals and

animals, iv. 243.

their affinities for soils and climates, ib.

comparative longevity of, T. 225, 226.
size has no relation to longevity of, v.

226. See Garden.

Vegetarians, v. 44.

Vegetatio plantarum, i. 316.

Vegetation of plants, mode of studying, iv.

201. See Garden.
Vela navium descripta, ii. 58 60.

velorum dispositio, ii. 60, 61.

quae plagae pyxis nauticse velis fa-

vorabiles, ii. 61.

navium velocitas, ii. 61, 62.

tres irapulsionis fontes, ii. 62 64.

velorum melior dispositio desiderata,
ii. 77.

molendinorum, ii. 64, 65.

rhedae velis motae, ii. 65.

Velleius, the Epicurean, his peremptory man-
ner to be avoided, iii. 293.

Epicureus, i. 462.

Vellus Inneum, condensatio aquas per, ii. 292.

Velocitas motuum nondum bene mensurata,
i. 314.

sonorum, i. 326.

lucis, i. 211.

Venti, historia ventorum conscribenda, i. 405.
Historia Ventorum, ii. 19 78.

officia eorum, ii. 19.

creatio eorum, ib.

divisiones eorum, ii. 25.

nomina eorum, ii. 20, 25, 26.

genera quatuor eorum, ii. 20.

1. generales, ii. 20, 2628.
intra tropicos praeoipue, ii. 26.

e.g. Briza, ii. 26, 27.

an ex motu aquarum participet, ii. 27.

an ex motu coeli, ii. 28.

2. stati, ii. 20, 2830.
cum locis permutuntur, ii. 28.

causa; currentium in mari, ib.

unde originem ducunt, ii. 29.

tertia ab ortu solis hora insur-

gunt, ib.

praecipui nominantur, ii. 30.

reditus ex conjectura designa-

tur, ib.

3. asseclae, ii. 20, 3033.
cur ita vocati, ii. 30.

mundi, ib.

hiemis, ib.

regionum extra tropicos, ii. 31.



660 INDEX TO THE

Venti continued.

mane et vesperi, ii. 31.

horarum pomeridianarum, ib.

noctis, ih.

maris, ii. 31, 32.

4. liberi, ii. 20, 26, 30, 31.

qualitates et potestates ventorum, ii. 33

38.

prseciptiffi differentiae cardinalium, ii.

3337.
tribus temporibus segetibus nocent,

ii. 36.

quando medicinales, ib.

Ciirdinales non tarn procellosi quam
mediani, ib.

tonitruu quando generant, ii. 37.

quinque modis naturas suas nancis-

cuntur, ib.

omnibus potestas desiccandi, ib.

Marti is magis quam aestivis, ib.

omnes purgant aerem, ib.

potentise ventorum, ii. 38.

origines locales ventorum, ii. 20, 38 43.

tres sunt, ii. 39.

difficillima inquisitio, ib.

aut expirant e terra, ii. 39 41.

aut dejiciuntur ex sublimi, ii. 41, 42.

aut conflantur in corpore aeris, ii. 42,
43.

accidentales generationes ventorum, ii. 21,
44.

compressione, ti>.

post tempestates. ib.

repercussione, ib.

extraordinarii, ii, 21, 45.

procella?, ib.

typhones, ib.

turbines, ib.

presteres, ib.

confacientia ad ventos, ii. 21, 46 SO.

incertee veterum narrationes, ii. 46

coelestium motus, ii. 46, 47.

tempora lunae, ii. 47.

calor et frigus, ii. 47, 48.

vapores, ii. 49.

solutio nivium, ib.

moles glaciales, ib.

incensio ericae, ii. 50.

sedantur venti quinque modis, ib.

limites ventorum, ii. 22, 51, 52.

altitudo, ii. 51.

latitudo, ib.

duratio, ii. 52.

successiones ventorum, ii. 22, 23, 52, 53.

rotationessecundummotumsolis,ii.52.

impulsus pluviae, ib.

an series ventorum sit, ii. 53.

motus ventorum, ii. 23, 24, 53 65.

an venti locum mutant, ii. 53.

prima impulsio et motus excitatio,
ii. 53, 54.

directio et verticitas, ii. 54.

fomites ventorum, ii. 54, 55.

longitude et itinerarium, ii. 56.

undulatio ventorum, ib.

motue eonflictus, ii. 56, 57.

Venti continued.

in velis navium, ii. 24, 5864.
velorum et apparatus navium

descriptio, ii. 58 60.

velorum dispositio, ii. 60, 61.

quae plagae pyxis nauticas fa-

vorabiles, ii. 61.

navium velocitas, ii. 61, 62.

tres impulsionis fontes, ii. 62.

ex quanto venti qui excipi-

tur, ib.

ex modo percussionis veli

per ventum, ii. 6 ''.

ex loco ubi fit percussio,
ii. 63, 64.

motus molendinorum, ii. 64, 65.

rhedae moventes ad ventum, ii. 65.

vis et potestas ventorum, ii. 24.

contra currentes, ib.

circa plantas et insecta, ib.

circa purgationem et infectionem

aeris, ib.

circa dektionem specierum spirita-

lium, ib.

prognostica ventorum, ii. 24, 66 73.

divinatio naturalis prout subjectum
se habet, ii. 66.

ex fkcie solis, ii. 66, 67.

ex luna, ii. 67, 68.

ex stellis, ii. 68, 69.

ex tonitruis et fulguris, ii. 69.

ex Castore et Polluce, ib.

ex nubibus, ii. 70, 71.

ex flamma, ii. 71.

ex murmure in acre, ib.

ex bull is aquarum, ib.

ex pulmone marino, ib.

ex animalibus, ii. 72.

ex campanarum sonitu, ib.

ex plantis, ii. 73.

imitamenta ventorum, ii. 24, 25, 73, 74.

folles et flabella, ii. 73.

flatus in animalibus, ii. 74.

in distillatione, ib.

in pulvere pyrio, ib.

in argento vivo, ib.

motus eorum cum motibus aquarum com-

parati, ii. 74 ; iii. 700.

canones mobiles de ventis, ii. 75, 77.

charta desideratorum circa ventos, ii. 77,78.
velorum melior dispositio, ii. 77.

ventos praenoscere, ib.

ex ventis alia prsenoscere, ib.

ventos excitare et sedare, ii. 78.

ludicra per motum ventorum efficere,

ib. See Winds.
Venationis historia conscribenda, i. 410.

Venice glass, the materials of, ii. 588.

Ventilation, artificial, at Gaza, ii. 591.

in Italy and Spain, ib.

of houses, how most effectual, v. 1 65.

Ventosee medicorum, i. 352 ; ii. 22b"
;

iii.

25, 711. See Cupping-glasses.
Ventriculi os curandum, ne sit relaxation

nimis, ii. 175.

Ventriloquism, ii. 425.
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Venus, effects of excess of, ii. 555, 556.

nature of the pleasure of, ii. 556.

seasons of, ib.

danger of abstinence, ii. 557.

history of, as a species of touch, iv. 269.

Veneris ut specici tactus historia conscri-

benda, i. 409. See Copulation.
Venus the planet, changes of, recorded, v.

529, 541.

wanderings of, v. 553.

sometimes above, sometimes below the

sun, v. 523.

phenomena of, recorded by Patricius, iii.

722.

stellae mutationes, iii. 753.

aliquando super solem aliquando subter

locata, iii. 747.
mutata magnitudine et colore, iii. 765, 775.

Verba, cogitationum tesserae, i. 651.

vestigia rationis, i. 654.

mensura verborum poesim peperit, i. 656,
657.

legis, antitheta de eis, i. 706.
verborum natura vaga detiimentum scien-

tiae, iii. 599.

Verecundi diu vivunt, ii. 172.
Veritas et utilitas ipsissimae res, i. 218.

veritatis inveniendae duae vise, i. 159.

veritas essendi et cognoscendi eadem, i.

455.

bonitatem et veritatem distingui, sicut

sigillum et impressionem, i. 481.
Vermiculatae qusestiones, i. 453.

Versatilitas ingenii quomodo colenda, i. 785,
786.

Versatility of mind necessary for success in

life, iii. 465
; v. 71.

Verticitas omnium corporum versus Austrum
et Boream, iii. 58.

ventorum, ii. 54.

Verticity of all things towards north and

south, v. 454.

Vesica, experimentum vesicae de expansione

vaporum, ii. 257, 258.

de contractione aeris nitro submersi, ii. 392.

Vespasian, las love of the memories of his

youth, v. 281.

Vessels, shape and arrangement of, iv. 242.
Via utrum et via quatenus, iii. 679.
Vibuleni oratio ad milites, i. 711.

mutiny raised by him, iv. 496.

Vice, men abandoned to, less dangerous than
the half corrupt, iii. 297.

Viminaria historia conscribenda, i. 410.
Vinaria historia conscribenda, i. 409.
Vindemiatio prima, sive interpretatio inchoata,

i. 261
; i. 36.

Vindicta, antitheta de, i. 703.

Vine, allegory of its invention by Bacchus,
iv. 334.

French mode of training better than the

Italian, ii. 483.

will grow towards the prop, ii. 489.
some anciently of vast size, ii. 533.
in some places Buffered to trail on the

ground, ib.

Vine continued.

modes of grafting, used by the ancients,
ii. 546.

wild, produced by planting oak-boughs,
ii. 507, 538, 546.

enmity to colewort, iv. 244.

Vineam et brassicam inter, esse antipathiam,
i. 361.

Vinegar, the making of, a kind of putrefaction,
ii. 637.

vapour of, used in rheums, ii. 648.

in fainting fits, ii. 669.

poured out, said by Pliny to stop whirl-

winds, v. 172.

Vintage first, or commencement of interpre-

tation, iv. 153.

Vinum scientiae, i. 217.

Violarum infusio, i. 328.

Violets, to make infusion of, ii. 344, 346 ;

iv. 213.

Virgil, his mistake in separating policy and

government from the arts and sciences,
iii. 269.

the best Roman poet, iii. 274.

Georgics of, v. 5.

Virgilius De Romano Imperio, i. 442.

versus ejus,
" Tu regere imperio," &c.,

reprehensi, i. 437, 442.

Virginals, ii. 399, 400, 420.

Virtue, whether its own reward, iv. 468.

glory and honour its spurs, ib.

distinction between duty and, iii. 428.

knowledge of evil necessary for the de-

fence of, iii. 431.

best means of attaining, iii. 441.

men of accomplished manners seldom

aspire to, iii. 446.

most rewarded in itself, iii. 472.

made by Epicurus the handmaid of Plea-

sure, v. 8.

cardinal and universal virtues, in nature.

v. 510.

Virtutes cardinnles et catholicae in natura, iii.

733.
Vis et potestas ventorum, ii. 24.

Viscous and fibrous bodies, distinction be-

tween, ii. 617.

Visibilis natura, i. 293.

Visibles and audibles, ii. 430, 651.

consents of, ii. 429.

both spread in an orb, ib.

are carried a great way, ib.

lessen in proportion to distance, ib,

pervade the whole medium, ib.

of sudden generation md termina-

tion, ib.

carry exquisite minute differences, ib.

do not affect their mediums with any
physical change or motion, ib.

stronger species drowneth the lesser,

ib.

excess destroyeth the sense, ib.

both reverberate, ib.

neither hinders the other, ib.

affect the sense with pleasure and

dislike, ib.
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Visibles and audibles continued.

work diversely according to the

medium, ii. 430.

air the best medium, ib.

intension of the sense helps much,
ii. 628, 630.

in excess, rarify the air, ii. 636.

Dissents of, ii. 430433.
audibles seem to participate more

with local motion, visibles to be

emissions of beams from the ob-

ject seen, ii. 430.

visibles are less manifestly carried

through the air than audibles, ib.

move in right lines, audibles in

arcuate, ib.

nre seen further than sounds are

carried, ii. 431.

require a space between the object
and the eye, not so audibles, ib.

are swiftlier carried to the sense, ib.

the species of audibles hang longer
in the air, ii. 432.

in visibles are found no objects so

odious to the sense as in audibles,
ii. 630.

strong contrast of light confounds

the sense, of sounds aliter, ib.

Visus et visibilium historia conscribenda, i.

408.

Vita, longaevitas an lucrum sit, ii. ]05.

de ea morte, quae fit per atrophiam senilem,

inquirendum, ib.

de vita falsa medicorum philosophia, ii.

106.

verse mortis naturalis causae, ib.

duplex inquisitio,
de consumptione corporis humani,
de ejusdem reparatione, ii. 1 07.

Vita continued.

articuli inquisitionis de vita et morte, ii.

108110.
antitheta de vita, i. 693.

officia vitse esse vita ipsa potiora, ii. 159.

vitae et mortis historia conscribenda, i.

408.

Historia Vitae et Mortis, ii. 105 226.

non eadem semper, quas ad vitam sanam,
ad vitam longam conferre, ii. 160.

operationes decem ad vitae prolongationem,
ii. 161. Vide Longaevitas.

Vitalitas animalium, ii. 208.

Vitality, instances of, v. 317.

Vitis, de inventione ejus fabula, i. 536.

Vitri historia conscribenda, i. 410.

Vitriol partakes of the nature of both animals

and vegetables, ii. 529.

sprouts like a tree, v. 258.

Vitriolum arborescens, ii. 263.

Vitrum calendare, i. 255 272; ii. 267, 290.

experimentum cum duobus vitris, ii. 277.

Vivi sepulti, ii. 209.

Vivificatio, sive generatio, quid, ii. 214.

Vivification, what, v. 322.

Volatio avium, iii. 699, 700.

Voluntary motion, how originated, v. 358.

Voluntas humana, ab Ethica tractata, i.

713.

a recta ratione gubernata, ib.

a bono apparenti seducta, t'6.

stimuli ejus, affectus, ib.

ministri ejns, organa et motus voluntarii,

ib. See Will.

Voluptuariae aites divisae, i. 603.

Vox humana, varietas ejus, i. 589.

Vulcan, ii. 353.

a second nature, iv. 343.

Vulpis animal brevioris vitae, ii. 122.

w.

Waggons, proposed history of, iv. 270.

War, sinews of, iii. 469.

method and prudence in making, iv. 328.

undertaken for a just revenge, almost

always successful, iv. 329.

a just war is like healthful exercise, v. 86.

civil war like a fever, t'6.

military rewards in former days, v. 87.

what are just causes of, v. 85.

the art of, history of, proposed, iv. 270.

Warts, how to remove, ii. 670.

Waste, the principle of, v. 540.

commonly takes place, where there are the

means of supply, v. 526.

of a body, caused by two depredations, iv.

392.

of the native spirit, ib.

of the surrounding air, t6.

Water, transmutation of air into, ii. 348, 349,

372374, 377, 378.

congealing of into crystal, ii. 462.

experiment proposed, ib.

Water continued.

indurated by burial, ii. 372.

experiment in condensing with a leaden

globe, iv. 236; v. 395.

if slightly warm, is more easily frozen, iv.

238.

incompressibility of, i. 324.

a conductor of sounds, ii. 597.

asserted by Thales to be the principle of

things, iv. 469.

importance of in the Universe, v. 470.

rise of into an inverted vessel containing
a candle, explained, ii. 635.

of Paradise to prolong life, iii. 158.

tests of good, ii. 471, 472.

taste, ii. 471.

light weight, ib.

fast evaporation in boiling, ib.

keeping long sweet, ib.

the strength of drinks made with

it, ib.

bearing soap, ib.
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Water continued,

locality of the springs, ii. 472.

soil of the bed of the stream, ib.

Waterspouts, nature of, iv. 1 79.

Wax, proposed history of, i. 410.

Wealth, necessary to the advancement of

fortune, iii. 469.

Weather, cycle of, in how many years, ii. 53.

frosty, music sounds better in, ii. 422.

moist, sound carried furthest in, ii. 4 1 8.

state of, to be observed at time of ad-

ministering purges, ii. 368.

how far, may be predicted, iv. 351.

Week, origin of the division, iv. 349.

Weight and gravity, iv. 178, 179, 184.

doctrine of Bacon respecting, ii. 229

240; v. 339 400.

in air and in water, experiments concern-

ing, iii. 819821.
of iron dissolved in aquafortis, ii. 595.

See Specific Gravity, Pondus.
Wells which rise and sink with the tides, how

to be explained, v. 446.

in Dalmatia and Gyrene, into which if a

stone be thrown, a storm rises, v. 161,
162.

West wind, in Europe moist and genial, why,
v. 147, 456.

whether opposed to the motion of the

heavens, v. 148.

why warm in England and cold in New-
foundland, v. 151.

attendant of the afternoon, v. 152.

the wind of the golden age, v. 154.

a rainy wind, why, v. 1 55.

allied to the south wind, ib.

friendly to plants, v. 157.

damp, mild and genial, ib.

more violent than east, ib.

a variable wind, ib.

sounds travel farther in, ib. Vide Zephy-
rus.

Wet feet, ii. 380.

Wheat, advantage of steeping the seed, ii.

475, 476.
in water will not germinate, ii. 478.
set instead of sowed, ii. 485.

Wheels of the mind to be made concentric

and voluble with the wheel of Fortune, v. 71.

Whelps applied to the stomach are astringent,
iii. 831.

Whispering, no musical tone in, why, ii. 410.

White a penurious colour, ii. 378.

white powder to discharge a piece with-

out noise impossible, ii. 392.

Whiteness, the form of, iv. 361.

the nature of, iv. 157, 158.

taken as an example of freeing the di-

rection, iii. 236238.
Wickedness most punished in itself, iii. 472.
Wicks of several materials, experiments with,

ii. 465.

Wife and children, antitheses for and against

having, iv. 474.

Wildfires unquenchable, because made of bitu-

men, ii. 593.

Will, the, governed by right reason, seduced

by apparent good, v. 3.

doctrine concerning, iv. 405.

Wincopipe the pimpernel, ii. 608.

Winds, history of the, v. 139 200.

powers, uses, and agencies of, v. 1 39.

not primary creatures, ib.

articles of inquiry concerning, v. 1-10

145.

names of, v. 140, 145, 146.

four classes of, viz. general,

periodical,

attendant,

free, v. 140.

free winds, v. 140, 146, 151.

general winds, v. 140, 147 149.

principally occurin the tropics, v.147.

e.g. the Brize, v. 147, 148.

whether influenced by the tides, v.

148.

whether by the motion of the

heavens, ib.

periodical winds, v. 140, 149, 150.

change with the place, v. 149.

their effects on currents, ib.

their origin, v. 149, 150.

rise the third hour after sunrise, v.

150.

the principal named, ib.

all predictions of them are but con-

jectures, ib.

attendant winds, v. 140, 151 153.

meaning of the name, v. 151.

of the world, ib.

of the winter season, ib.

of the extra-tropical regions, ib.

of the morning and evening, ib.

of the afternoon, v. 152.

of the night, ib.

of the sea and its coasts, v. 152, 153.

want of care in the observation of,

v. 151.

qualities and powers of, v. 140, 153, 159.

radical differences, v. 154.

north and south winds more frequent
than east and west, why, v. 155.

winds injurious to corn at three

seasons, v. 156.

all winds have a power of drying,
v. 158.

different effects of, on men's bodies,
ii. 468.

March winds most drying, v. 1 58.

which favourable to plants, ii. 544.

all winds clear the air, v. 1 58.

south winds without rain produce
fever, why, ii. 594603.

derive their power and origin from
the sun, v. 158.

south and west, the warmest, why,
iii. 608.

strong winds are like inundations oi

air, v. 158.

power of, v. 158, 159.

local origins of, are three, v. 141.

difficulty of the inquiry, v. 159.
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Winds continued.

of winds which spring from the

earth, v. 160162.
of winds from ahove, v. 162, 163.

generated in two ways, v. 1 60.

phenomena which precede, v.

162. 163.

of winds generated in the lower air,

v. 163, 164.

their origin explained, ib.

accidental generations of, v. 141, 165.

by compression, as in valleys and in

streets, v. 165.

in ventilation, ib.

after storms, ib.

by repercussion from hills and head-

lands, ib.

extraordinary and sudden, v. 141, 166.

storms, typhoons, whirlwinds, ib.

the Sirocco, ib.

by what things excited and appeased, v.

v. 141, 142, 167172.
confused account given by the an-

cients, v. 167.

the motions of the heavenly bodies,
v. 141, 167, 168.

heat and cold, v. 168170.
vapours and exhalations, v. 170, 171.

melting of snows, v. 170.

icebergs, ib.

heather-burning, v. 171.

five causes by which winds are

calmed, ib.

limits of, v. 142, 143, 172, 173.

height of, v. 172.

latitude of, ib.

duration of, v. 173.

succession of, v. 143, 173, 174.

when the wind shifts according to

the motion of the sun, v. 173.

how influenced by rain, ib.

how it influences the weather, v.

174.

whether there is a cycle of winds, ib.

motions of, v. 143, 144, 174179.
first impulse of, v. 174, 175.

direction and verticity of, v. 175,
176.

nurseries of, il.

longitude of, v. 177.

comparative rapidity of, in bringing

up storms, ib.

undulations of, ib.

concurrent contrary motions, v. 178.

in the sails of a ship, v. 179 185.

sails and rigging of a ship de-

scribed, v. 179181.
the setting of the sails, v. 181,

182.

from what points of the com-

pass winds are available, v.

182, 183.

speed of sailing vessels, v. 183.

three fountains of impulse, v.

183185.
1. quantity of wind, v. 183.

Winds continued.

2. manner in which the sails

catch the wind, v. 1 84.

3. point of percussion, v. 185.
in the windmill, v. 185, 186.

whether vehicles can be impelled by,
v. 187.

powers of, v. 144, 145.

prognostics of, v. 145, 187 194.

natural divination depends on the

nature of the subject, v. 187.

from the appearance of the sun, v.

187, 188.

from the moon, v. 189, 190.

from the stars, v. 190.

from thunder and lightning, v. 190,
191.

from the lights Castor and Pollux,
v. 191.

from the clouds, v. 191, 192.

from flame, v. 192.

from murmuring sounds, v. 192,
193.

from eddies in the air and surface of

the sea, v. 193.

from glittering foam, ib.

from the conduct of animals, v. 193,
194.

from plants, v. 194.

from the sound of bells, ib.

imitations of, v. 145, 194196.
bellows and fans, v. 195.

flatulency in bodies of animals, ib.

in distillation, ib.

explosive power of gunpowder, ib.

of some metals, v. 196.

sounds of, ii. 411.

inheritance of the, v. 40, 41.

proposed history of, iv. 265.

recapitulation of rules relating to the

winds, v. 196198. See North,
South, East, and West Winds. Venti.

Windmill, explanation of the motion of, v.

185, 186.

Bacoii's theory of, ii. 6.

Bacon's experiments relating to, not clever,

Hi. 512.

Window of Momus, v. 59.

Wine, doctrines of Scripture compared to, iii.

488.

of knowledge, iv. 109.

its mixture with water, iv. 415, 416.

Greek, prepared with sulphur and alum,
ii. 593.

for the spirits, receipt for, iii. 827.

against melancholy, a receipt for, iii. 827,
828.

history of, proposed, iv. 269.

Wisdom of transmission, iv. 448.

superior to eloquence, iv. 454.

two kinds of, v. 53.

Witches, their confessions to be mistrusted,

being the effect of imagination, ii.

642.

often preferred to physicians, iii. 372.

ointments, ii. 664.
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Witchcraft defined, iii. 490.
the height of idolatry, ib.

not to be excluded from history, iv. 296.

may be by the operation of evil spirits, ii.

658. See Maleficiating.
Witnesses against arguments, antitheses for

and against, iv. 491.

Wits, want of combination of, hitherto, iii.

226, 231.

impediments to, in every form of society,
iii. 252.

the greatest, whether found in hot or

cold climates, iv. 462.

Wolf, his guts a charm against colic, ii. 664.

his head will scare away vermin, ib.

tradition respecting, ii. 648.

Wonder is nothing else but contemplation
broken off and losing itself, iii. 218.

the child of Rarity, iv. 171.

Wood shining in the dark, ii. 456, 457, 541.

infusions of divers woods commended to

give firmness to the blood, v. 290.

Woodbines, ii. 346.

Woodseare, ii. 498.

Wool, condensation of moisture by, v. 387.

salamander's, ii. 591.

Words, their influence in misleading the un-

derstanding, iii. 396 ; iv. 61, 62.

definition of, necessary, iii. 397.

images of cogitation, iii. 299
; iv. 439.

Words continued.

how far to be trusted, iii. 457, 458.

the footsteps of reason, iv. 441.

why Greeks used compounds, Romans

not, iv. 442.

peculiarities of Hebrew, ib.

accidents of, ib.

measure of, produced poesy, iv. 443.

Works of power and wisdom, difference be-

tween, displayed in the creation, iii. 296.

World, whether the image of God, iv. 341.

man the image of, ib.

Worship, the external body of religion, iii.

488.

Wounds healed by applying raw hide, ii.

5.50.

swellings reduced by applying cold me-
tallic bodies, ii. 626.

made with brass, heal more easily than

those with iron, why, ii. 595.

how to cure, by anointing the weapon
which made them, ii. 670.

Wrath, a soft answer turneth away, v. 37.

Writing, two parts of, iii. 397,

by the ordinary alphabet, iv. 444.

by cipher, iv. 444 447.

characters of, iii. 397.

order of entry, iii. 398.

the chief of the aids to memory, iv.

435.

X.

Xenophon, his eminence as a general and

scholar, iii. 269.

his answer to Falinus, iii. 313
; t. 478.

his conduct of the retreat of the Ten
Thousand, iii. 313.

his observation regarding the affections,

iii. 443.

Xenophon contin tied.

commends the Persian children's nurture,
ii. 458.

imperator, literatus, i. 428.

ad Falinum, i. 478, 479.

militaris virtutis et literariie exemplum,
i. 478.

Y.

Yawning excited by imitation, ii. 439.

danger of picking the ear during, ii. 553.

Yeomen of England, v. 82.

Young men, policy an unfit study for, iii. 440.

Youth, education of, not derogatory, iii. 276.

importance of culture of the mind in, iii.

416.

renewal of, v. 400.

Youth continued.

antitheses for and against, iv. 473.

and age, differences between, v. 318

320.

in body, v. 318, 319.

in mind, v. 319,320.

of the world, i. 94, 459.

z.

Zeno, his controversies with the Epicureans

concerning the nature of good, iii. 422.

Zephyrus in Europa humectans et alums, cur,
iii. 54

; v. 27.

cum motu coeli concertat, v. 28.

qualitates ei p^culiares, v. 33 36. See

West Wind.

Zodiac, pole of it and of the world the same,
iv. 348.

Zoroaster, Ms Persian Magic, i. 542.

Zwinger, his Thealrum Vitce Humana quoted,
ii. 95.
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