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PRETFTACE.

In the spring of 1626, Lord Bacon died. In the
same year, Dr. Rawley, «his Lordship’s first and last
“ chaplain,” as he always proudly entitles himself, col-
lected and published the different poems which were
written to the memory of his honored master *. In
the year 1627, he published the Sylva Sylvarum,

with an address to the reader, explaining the inten-
tion of Lord Bacon in the compilation of this work,

and the probable objections which'might be made to
the publication; that it was not methodical ; and that
many of the experiments would be deemed vulgar

. and trivial.
With respect to the want of method, although,

to use the words of Dr. Rawley, ‘“ he that. looketh
« attentivelyinto the work, shall find that they have a
“ secret order,” yet knowing as he did the charms of
symmetry in arrangement and beauty of style, and
the necessity of adopting them to insure an imme-
diate and favourable reception of abstruse works,
Lord Bacon was never misled by the love of order : he
did not worship this idol ; but “as Hercules, when he

Ay

* Itis a small 8vo, of which there is a copy in the British
Muscum,

VOL. Iv, b
v



Xviii PREFACE.
“ saw the image of Adonis,Venus’ minion, in o temple,
“ said in disdain, © Nil sacri es ;" 5o there are none of

“ Hercules’ followers in learning, that is, the more
“ severe and lahorious sort of inquirers into truth,

“ but will despise those delicacies and offectations, as
“ indeed capable of no divineness,”*

“ No man was, for his own sake, less attached to
“ system or ornament than Lord Bacon, A plain un-
“ adorned style in aphorisms, in which the Novum
* Organum is written, is, he invnriably states, the
“ proper style for philossphy. In the midst of his
“ own arrangement, in the Advancement of Learning,
“ he says : ¢ The worst and most absurd sort of tri-
“ ¢ flers are those who have pent the whole art into
“ ¢ strict methods and narrow systems, which men

¢ commonly ery up for the sake of their regularity
“¢ and style.”

Again he says: « 1t is of great conscquence to
“ consider whether sciences should be delivered by

“way of aphorism or of method. Methodical
“ delivery is more fit to win consent oy belief
“ but less fit to point to action; for they

“ shew of demonstration in orb or circle, one part
“ illuminating another; and therefore do more
“ gatisfy the understanding ; but being that ac-
“tions in common course of life are dispersed,
“and not orderly Adig’ested, they do best agree with
“ dispersed directions. Lostly, aphorisms repre-
“ genting certain portions only, and as it were

.
v

carry a

* See vol. II, of this work, 32,
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“ fragments of sciences, invite others to contribute
“ and add something ; whereas methodical delivery
“ carrying shew of a total and perfect knowledge
“ forthwith secureth men as if they werc at the
¢ furthest.”

Again, “ science is much injured by the over
* early and peremptory reduction of knowledge into
“arts and method; from which time commonly
“ sciences receive small or no augmentation. Butas -
“ young men, when they knit and shape perfectly,
“ do seldom grow to a further stature; so know-
“ Jedge, while it is in aphorisms and observations, it
“ is in growth ; but when it once is comprehended in
' exact methods, it may perchance be further po-
¢ lished and illustrated, and accommodated for use
“ and practice ; but it increaseth no more in bulk
“ and substance.”*

Again: “ And as for the overmuch credit that
¢ hath been given unto authors in sciences, in making
“ them dictators, that their words should stand, and
“ not consuls, to give advice; the damage is infinite
“ that sciences have received thereby, as the prin-
“ cipal cause that hath kept them low, at a stay,
 without growth or advancement. IFor hence it
¢ hath come, that in arts mechanical the first devisor
“ comes shortest, and time addeth and perfecteth;
“ but in sciences the first author gocth farthest, and
“ time leeseth and corrupteth. So, we see, artillery,
“ sailing, printing, and the like, were grossly ma-
“ naged at the first, and by time accommodated

* Vol. II, of this Work, 48, t+ Ibid. 203,
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“ and refined : but contrariwise, the philosophies and-
“ sciences of Aristotle, Plato, Democritus, Hippo-
“ crates, Euclides, Archimedes, of most vigour st
“the first, and by time degenerate and imbased 5
“ whereof the reason is no other, but that in the
“ former many wits and industries have contributed
““in one; and in the latter many wits and industries
“ have been spent about the wit of some one, whom
“ many times they have rather depraved than illus-
““ trated, For as water will not ascend higher than
“ the level of the first spring-head from whence it
“ descendeth, so knowledge derived from Aristotle,
“ and exempted from liberty of examination, will not
“ rise again higher than the knowledge of Aristotle.”
This was the reason why the Sylva Sylvarum was
published in Aphorisms, as “ he knew well, that there
“ was no other way open to unloose men’s minds,
“ being bound, and, as it were, maleficiate, by the
“ charms of deceiving notions and theories, and
“ thereby made impotent for generation of works.”
With respect to some of the experiments being
vulgar and trivial, Lord Bacon saysin the Novum Or-
ganum*, “Quod vero ad rerum utilitatem attinet, vel
“ etiam turpitudinem, quibus- (ut ait Plinius) honos
“ preefandus est ; em res, non minug quam latissimee
“ et pretiosissimee, i istori . .
“ endge sunt. NHZ’q:; E‘f;(t):rtt: Nﬁtl.lmlerx:‘ rectp.r
“ Historia : Sol enim mque pal PO iitur Naturalis
. ~ : Palatia et cloac

“ ditur, neque tamen polluitur, Nos autem non
“ Capitolium aliquod ayt Pyramidem hominum

as ingre-

* Article 119, .
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“ superbim dedicamus aut condimus, sed Templum
* sanctum ad exemplar mundi in intellectu humano
“ fundamus,  Itaque exemplar sequimur. Nam
“ quicquid essentia dignum est, id etiam ‘scientin
“ dignum; que est essentim imago. At vilia eque
“ substitunt ac lauts. Quinetiam, ut & quibusdam
“ putridis materiis, veluti Musco et Zibetho, ali-
“ quando optimi odores generantur ; ita et ab instan.
“ tiis vilibus et sordidis, quandoque eximia lux et
“ informatio emanat. Verum de hoc nimis multa ;
“cum hoc genus fastidii sit plane puerile et effoemi-
“ natum.”* ‘ '

And again, ** with relation to this contempt of
“ natural history, on account of its containing things
“ that are vulgar, ignoble, subtile, or useless in their
“ origins, we should here consider, as an oracle, the
“ saying of the poor woman to the haughty prince,

* ¢ But for unpolite, or even sordid particulars, which as Pliny
“ observes, require an apology for being mentioned ; even these
‘“ ought to be received into a Natural History, no less than the
“ most rich and delicate; for Natural History is not defiled by
“ them, any more than the sun, by shining alike upon the palace
‘ and the privy. And we donot endeavour to build a Capitol, or
. ““erect a pyrawid, to the glory of mankind; but to found a
“ temple, in imitation of the world, and consecrate it to the
* human understanding : so that we must frame our model ac-
‘“ cordingly. TFor whatever is worthy of existence, is worthy of
‘“ our knowledge, which is the image of existence : but ignoble
* things exist, as well as the noble. Nay, as some excremen-
“ titious matters, for example, musk, civet, &c. sometimes
“ produce excellent odours; so sordid instances sometimes
“afford great light and information. But cnough of this; as
‘“such a delicacy is perfectly childish and effeminate.”
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“ who rejected her petition as a thing below his
“ dignity to take notice of ; then cease to reign ; for
“ it is certain, that whoever will not attend to mat-
“ ters of this kind, as if they were too minute OF
“ trifling, shall never obtain command or rule over
‘“ pature.”

These two objections stated by Rawley were an-
ticipated by Lord Bacon in the Novum Organum,®
where he mentions a third objection which s, even at
this day, repeatedly urged against the Sylva Sylva-
rum. “ Some” he says, ‘ without doubt, upon
“ reading our history and tables of invention, will
“ meet with experiments not well verified, or even
“ absolutely false, ; and may thence, perhaps, be apt
“to suspect, that our inventions are built upon
* doubtful principles, and erroneous foundations.
“ But this is nothing : for such slips must necessarily
“ happen in the beginning. It is but as if heré and
“ there a letter should be misplaced, or mistaken, in
“a writing, or printed book; which does not,
“ usually, much interrupt the reader : as such errors
“ are easily corrected, from the sense of the place.
“ In the same manner let men observe, that expe-
“ riments may be falsely believed, and received in
“ natural history ; and yet soon after be expunged
“and rejected, when causes and axioms are disco-
“ vered. Though, itis true, that if there should
“be many, and frequent, and continyed errors,
“ in a natural and experimental history, they cannot

* Article 119,
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“ be corrected by any felicity of art or genius: and
“ therefore, if in our Natural History, which is col-
“lected, and examined, with so much diligence, so
“ rigorous, and, as it were, with so religious a seve-
“ rity, there should sometimes happen any falsity, or
“ mistake, with regard to particixlars; what must be
“ thought of the common Natural History, which in
“ comparison of ours, is so negligent and remiss;
“ or,what of the philosophy, and the sciences, built
“ upon such quicksands? Let no one, therefore, be
“ concerned, if our history has its errors.”

And, in the Advancement of Learning, when treat-
ing of credulity, he says * the matter of manifest
“ truth is not to be mingled or weakened with matter
“ of doubtful credit; and yet again, raritics and
“reports that seem inecredible are not to be sup-
“pressed or denied to the memory of men.”

From the slightest examination of this work it will
appear that, not having such a collection of natural
history as he had measured out in his mind, which
would have required the purse of a prince and the
assistance of a people, Lord Bacon did the best in his
power, trying all things but not believing all things,
to make such a collection as might render some
assistance to future cnquirers by pointing out the
mode in which a natural history ought to be com-
piled, without haste in the admission or rejection of
received reports. “The rejection,” he says, ¢ which I
continually use, of experiments, though it appeareth
not, isinfinite ; but yet if an experiment be probable
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in the work, and of great use,
it as doubtful.”

This, perhaps, will be illustrated by some of the
articles in the tenth century of this work,* in his
enquiry touching the « transmission and influx of
“ immateriate virtues and the force of imagination,”
where he thus beging: « The philosophy of Pytha-
“ goras, which afterwards was, by the school of
“ Plato and others, watered and nourished, It was,
“ that the world was one entire perfect living crea-
“ creature ; insomuch as Apollonius of Tyana, a
“ Pythagorean prophet, affirmed, that the ebbing
“ and flowing of the sea was the respiration of the
“ world, drawing in water ag breath, and putting it
“ forth again. They went on, and inferred, that if
“ the world were a living creature, it had a soul and
“ spirit; which also they held, calling it spiritus
“ mundi, the spirit or soul of the worlq . by which
“ they did not intend God, for they did admit of a

“ Deity besides, but only the soul or essential form
“of the universe.”

“ bottomless follies men have been in part enter-
 tained. -

“ But we; that hold firm to the works of God,
“and to the sense, which is God’s lamp, lucerna Dei
“ spiraculum hominis, wil] inquire with, all sobriety
‘ and severity, whether there be to e found in the
“ footsteps of nature, any such transmiggion and in-

—_—

* See pago 4a7,

I receive it, but deliver

With these vast and
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“'flux of immateriate virtues ; and what the force of
“ imagination is; either upon the body imaginant, or
““ upon another body ; wherein it will be like that
“ labour of Hercules, in purging the stable of Au-
“ geas, to separate from superstitious and magical
“ arts and observations, any thing that is clean and
“ pure natural; and not to be either contemned or
“ condemned.”

In this spirit, mistaken for credulity, he says,*
“ the sympathy of individuals, that have been
“ entire, or have touched, is of all others the most
“incredible; yet according unto our faithful man-
* ner of examination of nature, we will make some
“ little mention of it. The taking away of warts,
¢ by rubbing them with somewhat that afterwards
“ is put to waste and consume, is & common experi-
““ ment ; and I do apprehend it the rather because of
“ my own experience. I had from my childhood a
“ wart upon one of my fingers : afterwards, when I
“ was about sixteen years old, being then at Paris,
‘ there grew upon both my hands a number of
‘¢ warts, at the least an hundred, in a month’s space.
“ The English ambassador’s lady, who was a woman
“far from superstition, told me one day, she would
“ help me away with my warts : whereupon she got
“ a piece of lard with the skin on, and rubbed the
 warts all over with the fat side; and amongst the
“ rest, that wart which I had had from my child-

* Art, 997, page 530.
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“ hood : then she nailed the piece of lard, with the
« fat towards the sun, upon a post of her chamber
« window, which was to the south. The success
“ was, that within five weeks’ space all the warts
“ went quite away: and that wart which I had so
“ long endured for company. But at the rest I did
“ little marvel, because they came in a short time,
“ and might go away in a short time again: but
“the going away of that which had stayed so long
“ doth yet stick with me.”

Again* « The relations touching the force of
“ imagination, and the secret instincts of nature, are
“ 80 uncertain, as they require a great deal of exami-
“ nation ere we conclude upon them. I would have
“ 1t first thoroughly inquired, whether there be any
* secret passages of sympathy between persons of
“ near blood, as parents, children, brothers, sisters,
“ nurse-children, husbands, wives, &c. There be
“ many reports in history, that upon the death of
¢ persons of such nearness, men have had an inward
“ feeling of it. I myself remember, that being in
“ Paris, and my father dying in London, two or
“:threehdzlzys bflfore my father’s death, I had o dream,
¢ whic told to divers English gentl
“ my father’s house in the cou?\try wgus l;i:teer;;;b;:
“ over with black ‘mortar.  There is gp opihion
« abx:oad, whetjher idle or no I canpot say, that
“loving and kind husbands haye a sense of their

“ Art, 986, page 525,
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“ wives breeding children, by some accident in their
*“ own body.”* .

Passing from these objections to the uses of natu-
ral history, they are explained by Lord Bacon in the
treatise De Augmentist and in the Novum Orga-

num.—In the treatise De Augmentis, the subject
of Natural History is thus exhibited.

L. As 10 the Subject or History.

1. Of Nature in Course.
1. Of Celestial Bodies.
2. Of the Region of the Air.
3. Of the Earth and Water.
4. Of the Elements or Genera.
5. Of the Species.

2. Of Nature wandering or Marvails.

3. Of Arts.
II. Asto its use.

1. In the Knowledge or History Narrative.
2. In being the primitive matter of Philosophy,
which he says is defective, and to supply this defect,

* There are in different parts of the Sylva Sylvarum facts
evincing Bacon’s life of mind, and faculty of generalizing
from his carlicst infaney. See Art, 946, p. 508, when his mind is
at work upon the nature of imagination, most probably before he
was 12 years old, when he quitted his father’s house for the
university, from whence at 16, he went with Sir Amyas Paulet
to Paris, and returned after his father’s death. Sec also Art.
151, page 91, when in Trinity College meditating upon the

nature of sound. Sec also Art. 140, page 87, and 148 page 89,
and Art. 248, page 127.

+ There is considerable difference between the arrangement
of this part in the Advancement and the De Augmentis.

1
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to discover the properties of creatures and to im’pos.b
names, the occupation of Adam in. Paradise, his
tables of invention are constructed in the Novam
‘Organum with the admonition “ That all partitions
“ of knowledges be accepted rather for lines and
“¢ veins, than for scctions and separations ; and that
“ the continuance and entireness of knowledge be
‘“ preserved.”  The sciences being the Pyramids

* There is scarcely a page of his works which does not con-
tain an illustration of this union in all the parts of nature, and
the injury to the advancement of knowledge from a supposition
of their separation. In the Advancement of Learaing he says,
“ We see Cicero the orator complained of Socrates and his
¢ school, that he was the first that scparated philosophy and
¢ rhetoric; whereupon rhetoric became an empty and verbal
‘“art. 8o we may scc that the opinion of Copernicus touching
“ the rotation of the éarth, which astronomy jtself cannot
¢ correct, because it is not repugnant to any of the phwnomena,
¢ yet natural philosophy may correct.
< gcience of medicine,
¢ ral philosophy, it is
“ tice.”

So we see algo that the
if it be destituted and forsaken by natu”

not much better than an empirical prac-

In the treatise De Augmentis, speaking of the mode in
which the laws of the heavenly bodies would be diucovered, and

(if the anecdote respecting Newton and the fnlling apple is true)
were discovered, he thus predicts « whoever ghal] reject the
« feigned divorces of superlunary and sublunary bodies; and
¢ ghall intentively observe the appetencies of matter, and the

¢ most universal passions, (which in either globe are exceeding
“ potent, and transverberate the uni

' . and contrariwise from
¢t those motions which are practised in

heaven; he shall learn

, touclning the mo-
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Supported. by history upon experience as their onl?r~
“and true basis; and so the basis of natural phi-
“ losophy is natural history ; the stage next the

““ tions of bodies here below ; not only so far as these inferior
“ motions are moderated by superior,

but in regard they have
“ amutual intercourse by passions com

mon to them both.”
And to the same cffect, he says in another place: « We

‘‘ must openly profess that our hope of discovering the truth
‘ with regard 1o the celestial bodies, depends upon the obser-
“ vation of the common propertics, or the passions and appe-
“ tites of the matter of both states ; for, as to the separation
“ that is supposed betwixt the wtherial and sublunary bodies, it
“ seems to me no more than a fiction, and a degree of superstie
“ tion mixed with rashness, &c.—Our chiefest hope, and de~.
‘“ pendence in the consideration of the celestial bodies, is,
‘ therefere, placed in physical reasons, though not such as are
‘ commonly so called ; but those laws, which ne diversitj of
‘“ place or region can abolish, break through, disturb, or alter.”

And in the Noyum Organum,
““inquiry about the nature of spontaneous rotation, attraction,
““ and many other natures, which are more common and familiar
“to us than the celestial bodjes themselves. And let no one
* expect to determine the question, whether the diurnal motion
“ belongs to the heavens or the carth, unless he first understand.
* the nature of spontancous rotation.”

As an instance of this union of nature, and of Bacon’s ten-
dency to gencralize, see Articles 91, 92, 93, in page 66; and
above all, see his sug
ing Magical Instance
rently small causes.
Work. The correctn
vestigating H
union betwee
this union,

“ Suppose, for exam le, the
P p

gestions in the Novum Organum, respect-
S, or great effects produced from appa-
See note A. page 497 of vol. 111, of this
ess of the reasoning [ am not now in-
L am merely stating the fact us an illustration of the
n all nature, and of Bacon’s facility is discovering
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“ basis is phySick; the stage next the vertical p0§ﬂ'°‘
¢ is metaphysick : as for the cone and vertical pr‘nf‘lt‘
“itself (° opus quod operatur Deus & principio
*“ usque ad finem; the summary law of nathe)
“we do justly doubt, whether man’s enquiry
“can attain unto it. But these three be the true
“ stages of sciences; and are, to men-swelled up
“ with their own knowledge, and a daring insolenc,!’e
“ to invade heaven, like the three hills of the giants.

““ Ter sunt conati-imponere Pelion Ossa, ,

¢ Scilicet atque Ossoe frondosum involvere Olympum.

Of this work there have been many editions *-
and there is an edition in Latin* published in Holland
in 1648+ and 1661 ;} and at Frankfort in 1665.$

There are some observations upon the Sylva
Sylvarum in Archbishop Tennison’s work|| which

* 1 do not find this in any of the cditions of Bacon’s Works
published in England.

t (12mo.) T have a copy, which is not scarce,

1t (12mo.) There is a copy in the Britigh Muscum,

§ Opera omnia, &e. Folio. Fran. 1665.

Il ¢ The seventh and greatest branch of the Third Part of
¢ the Instauration, is his Sylva Sylvarum,
¢ which containeth many materials for th
“sophy, as the Organum doth directions for the work. It
¢ is an history not only of nature freel
““ (a8 in the production of meteors,
“ of nature in constraint, and vex
‘ art and experiment.
“ orderly ranged; but t
“ that he might not dis
“ this book into exnet
¢ less ornament, but no

or Natural Ilistory;
¢ building of philo-

¥ moving in her course,
plants, minerals;) but also
ed and tortured by lhuman
And it i not an history of such things
hrown into g heap.  For his lordship,
courage other collectors, did not cast

method; for which reason it hath the
t much the less use,
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thus conclude, ¢ Whilst I am speaking of this work
“ of his lordship of Natural History, there comes to

“In this book are contained experiments of light, and
*“ experiments of use (as his lordship was wont to distinguish 1)
“ and amongst themp some extraordinary, and others common.
“ He understood that what was common in one country, might
*“ be a rarity in another : for which rcason, Dr. Caius, when in
“ Italy, thought it worth his pains to make a large and elegant
“ description of our way of brewing.  His lordship also knew
“ well, that an experiment manifest to the vulgar, was a gopod
“ground for the wise to build further upon. And himself
“ rendered common ones, extraordinary by admonitions, for
“ further trials and improvements. Hence his lordship took
“ occasion to suy, that his writing of Sylva Sylvarum, was (to
“ speak properly) not a Natural History, but a high kind of
“ natural mogic: because it was not only a description of
* nature but a breaking of nature into great and strange works,
“ This book was written by his lordship in the English
* tongue, and translated by an obscure interpreter, into Frenchs
“and outof that translation into Latin, by James Grater, in
“ such ill manner, that they darkened his lordship’s sense, and
“ debased lis expression, James Gruter was sensible of his
"¢ miscarriage, being kindly advertised of it by Dr, Rawley:
‘“ And he left behind him divers amendments, published by his
* brother Isaac Gruter, in a sccond edition. Yet still so many
“errors have escaped, that that work requireth a third hand.
“ Monsieur /Elius Deodatus had ouce engaged an able
“ person in the translation of this book; one who could have
‘“ done his lordship right, and obliged such readers as under-
“ stood not the English original.  He began, and went through
¢ the three first centuries, and then desisted ; being desired by
“ him who sct him on work, to take lis hand quite off from
¢ that pen, with which he moved so slowly, His translation of
“ the third century is now in my hands ; but that of the two first
“Ibelieve is lost.” Archbishop Tennison then annexes some
specimens of the translation. ‘
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“my mind a very memorable relation, reported v
“ him who bare a part in it, the Rev. Dr. I{,uwl"y.’
“One day, his lordship was dictating to that Docto!
“some of the experiments in his Sylva. The sam?
“day, he had sent a friend to court, to receive fot .
“him a final answer, touching the effect of a grant
“which had been made him by King James. He had
“ hitherto, only hope of it, and hope deferred ; and
“he was desirous to know the event of the matter
“and to be freed, one way or other, from the su8”
“ pense of his thoughts. His friend returning, “’Id‘_.‘
“him plainly, that he must thenceforth despair of
“ that grant, how much soever his fortunes needed
“it. Be it so, said his lordship ; and then he dis-
“missed his friend very cheerfully, with thankful
* acknowledgments of his service. is friend being
“ gone, he came straightway to Dy, Rawley, and said
“ thus to him. Well sir! yon business won’t goonj
“let us go on with this, for this js in our power
“ And then he dictated to him afresh, for some
“ hours, withont the Jeast hesitancy of ¢

: with peech, or
“ discernible terruption of thought.”






TO

THE READER.

Having had the honour to be continually with my
lord in compiling of this work, and to be employed
therein, I have thought it not amiss, with his lord-
ship’s good leave and liking, for the better satis
faction of those that shall read it, to make known
somewhat of his lordship’s intentions touching the

ordering, and publishing of the same. 1 have heard
his lordship often say, that if he should have served
the glory of his own name, he had been better not
to have published this Natural History: for it may
seem an indigested heap of particulars, and cannot
have that lustre, which books cast into methods
have; but that he resolved to prefer the good
of men, and that which might best secure it, before
any thing that might have relation to himself. And
he knew well, that there was no other way open to
unloose men’s minds, being bound, and, as it were,
maleficiate, by the charms of deceiving notions and
theories, and thereby made impotent for generation
of works, but only no where to depart from the
sense, and clear experience, but to keep close to it,
especially in the beginning : besides, this Natural
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History was a debt of his, being designed and sct

down for a third part of tle Instauration. 1 have

- also heard his lordship discourse that men, no doubt,

will think many of the eXperiments,

contained 1
this collection,

to be vulgar and trivial, mean and -
sordid, curious and fruitless: and thercfore, he

wisheth that they would have perpetually before
their eyes what is now in doing, and the difference

between this Natural History and others. For those

Natural Histories which are extant, being gathered

for delight and use, are full of lensant descriptions,,
and ‘pictures, and affect and seck after ‘adimirationy:
raritics, and secrets,

which his lordship -
Natural History,

But, contrariwise, the scope:
intendeth, is to write such..8-
as may "be fundamental to the
erecting and building of a trye philosuphy, for the
illumination of the un,dcrstandiug,
of axioms,
and ctfects,

the extracting
and the’producing of wmany noble works$

For he hopeth by this means to acquit
himself of that for which he taketh him
bound, and that is,
and sciences.

sclf in a sort
the advancement of all learning

For, having in this present work
collected the materials for the building, and in 8

Novum  Organum, of which his lordship is yet
to publish a second part, set down the instruments
and directions for the work ; men shall now be
wanting to themselves, if they raise not knowledge
to that perfection whereof the nature of mortal me.“
is capable.  And in this behalf, T have heard 18
lordship speak complainingly, that his lordship, who
thinketh he deserveth to be an architect in this
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building, should be forced to be a workman, and
a labourer, and to dig the clay, and burn the brick;
and, more than that, according to the hard condition
of the Israclites at the latter end, to gather the
straw and stubble, over all the ficlds; to burn’
the bricks withal. TFor he knoweth, that except he
do it, nothing will be done: men are so set to
despise the means of their own good. And as for
the baseness of many of the experiments; as long
as they be God’s works, they are honourable
enough. And for the vulgarness of them, true
axioms must be drawn from plain experience and
not’ from doubtful; and his lordship’s course is
to make wonders plain, and not plain things
wonders; and that experience likewise must be
broken and grinded, and not whole, or as it groweth.
And for use; his Jordship hath often in his mouth
the two kinds of experiments ;  experimenta fruc-
tifera,” and “ experimenta lucifera:” experiments
of use, and experiments of light: and he reporteth
himself, whether he were not a strange man, that
should think that light hath no use, because it hath
no matter. Further, his lordship thought good also
to add unto many of the experiments themselves
some gloss of the causes: that in the succeeding
work of interpreting nature, and framing axioms,
all things may be in more readiness. And for the
causes herein by him assigned; his lordship per-
suadeth himself, they are far more certain than
those that arc rendered by others; not for any
excellency of his own wit, as his lordship is wont
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to say, but in respect of his continual convel'f"“fwn

with nature, and experience. He did consider }1k6'
wise, that by this addition of causes, men’s Min #

which make so much haste to find out the caué®

of things, would not think themselves utterly lost

in a vast wood of experience, but stay upon t_hese

causes, such as they are, a little, till true “’“om.ﬁ,
may be more fully discovered. I have heard s
" lordship - say also, that one great reason, why

he would not put these particulars into any °’_‘°‘ct’
method, though he that looketh attentively i
them shall find that they have a sccret order, W88
because he conceived that other men would npﬁYg
think that they could do the liké; and so 8%
on with a further collection : which, if the method
had been exact, many would haye despaired .
attain by imitation. As for hig 1ordship’s love of
order, 1 can refer any man to his lyo‘rrdship’s Lati?

book, De Augmentis Scientiarum ; which, if MY
judgment be any thing, is written in the exactesh:
order that I know any writing to be.
conclude -with an usual speech of hig lordship#
That this work of his Natural History is the World
as God made it, and not ag men, have made it ; fof
that it hath nothing of imagination,

W. RAWLEY.

1 wilk:

This epistle is the same, that g

hould 1 d to
“this book, if his lordship had lived, v been prefixe
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NATURAL HISTORY.

CENTURY 1.

Experiments in consort, touching the straining and
passing of bodies one through another ; which they
call Percolation.

Dic a pit upon the sea-shore, somewhat above the

high-water mark, and sink it as deep as the low-

water mark; and as the tide cometh in, it will fill
with water, fresh and potable. This is commonly
practised upon the coast of Barbary, where other
fresh water is wanting. And Casar knew this well
when he was besieged in Alexandria : for by digging
of pits in the sea-shore, he did frustrate the laborious
works of the enemies, which had turned the sca-
water upon the wells of Alexandria; and so saved
his army being then in desperation. DBut Cesar
mistook the cause, for he thought that all sea-sands
had natural springs of fresh water: but it is plain,
that it is the sea-water; because the pit filleth
according to the measure of the tide ; and the sca-
water passing or straining through the sands, leaveth

the saltness. v
2. T remember to have read, that trial hath been

made of salt-water passed through eaxth, through

VOL. 1V, B
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ten vessels, one within another; and yet it hath not

lost its saltness, as to become potable : but the same

man saith, that, by the relation of another, salt-water

drained through twenty vessels hath become fresh-

This experiment seemeth to cross that other of pits

made by the sea-side ; and yet but in part, if it be

true that twenty repetitions do the effect. But it i8

worth the note, how poor the imitations of nature

are in common course of experiments, except they

be led by great judgment, and some good light of
axioms. For first, there is no small difference

between a passage of water through twenty small

vessels, and through such a distance, as between the

low-water and high-water mark. Secondly, there i

a great difference between carth and sand; for all
carth hath in it a kind of nitrous salt, from which-
sand is more free ; and besides, earth doth not strain

the water so finely as sand doth. But there is #

third point, that I suspect as much or more than the

other two; and that is, that in the experiment of
transmission of the sea-water into the pits, the water

riseth; but in the experiment of transmission of the

water through the vessels, it falleth. Now certain it

is that the salter part of water, once salted through-

out, goeth to the bottom. And therefore no marveb

if the draining of water by descent doth not make

it fresh: besides, I do somewhat doubt, that the

very dashing of the water, that cometh from the se8s

is more proper to strike off the salt part, than where

the water slideth of her own motion.

3. It secemeth percolation, or transmission, which



CENTURY L. . 3

1s commonly called straining, is a good kind of sepa-
ration, not only of thick from thin, and gross from
fine, but of more subtile natures; and varieth ac-
cording to the body through which the transmission
is made: as if through a woollen bag, the liquor
leaveth the fatness ; if through sand, the saltness, &c.
They speak of severing wine from water, passing it
through ivy wood, or through other the like porous
body ; but “ non constat.”

4. The gum of trees, which we see to be com-
monly shining and clear, is but a fine passage or
straining of the juice of the tree through the wood
and bark. And in like manner, Cornish diamonds,
and rock rubies, which are yet more resplendent
than gums, are the fine exudations of stone.

. 5. Aristotle giveth the cause, vainly, why the
feathers of birds are of more lively colours than the
hairs of beasts; for no beast hath any finc azure, or
carnation, or green hair. HMe saith, it is because
birds are more in the beams of the sun than beasts;
but that is manifestly untrue; for cattle are more in
the sun than birds, that live commonly in the woods,
or in some covert. The true cause is, that the cx-
crementitious moisture of living creatures, which
maketh as well the feathers in birds, as the hair in
beasts, passeth in birds through a finer and more
delicate strainer than it doth in beasts: for feathers
pass through quills; and hair through skin.

6. The clarifying of liquors by adhesion, is an
inward percolation; and is effected, when some
cleaving body is mixed and agitated with the liquors;
Whereby the grosser part of the liquor sticks to that
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cleaving body ; and so the finer parts are freed fro™
the grosser. So the apothecaries clarify their syrup?
by whites of eggs, beaten with the juices which they
would clarify ; which whites of eggs gather all the
dregs and grosser parts of the juice to them; and
after the syrup being set on the fire, the whites of
eggs themselves harden, and are taken forth. SO
hippocras is clarified by mixing with milk, and
stirring it about, and then passing it through #
woollen bag, which they call Hippocrates’s Slecves
and the cleaving nature of the milk draweth the
powder of the spices, and grosser parts of the liquor
to it; and in the passage they stick upon the
woollen bag.

7. The clarifying of water is an experiment
tending to health; besides the pleasure of the eyer
when water is crystalline. It is effected by casting
in and placing pebbles at the head of a current, that
the water may strain through them.

8. It may be, percolation doth not only cause
clearness and splendour, but Sweetness of savour i
for that also followeth as well as clearncss, when the
finer parts are severed from the grosser. So it is
found, that the sweats of men, that have much heats
and exercise much, and haye clean bodies, and fin®
skins, do smell sweet; as wag said of Alexander;
and we see commonly that gums have sweet odours-

Eaperiments in consort, touching motion of bodies upoth
their pressure.

9. Take a glass, and put water into it, and wet

your finger, and draw it round about the lip of the
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glass, pressing it somewhat hard; and after you
have drawn it some few times about, it will make
the water frisk and sprinkle up in a fine dew. This
instance doth excellently demonstrate the force of
compression in a solid body : for whensoever a solid
body, as wood, stone, metal, &c. is pressed, there is
an inward tumult in the parts thereof seeking to
deliver themselves from the compression : and this
is the cause of all violent motion. Wherein it is
strange in the highest degree, that this motion hath
never been observed, nor inquired; it being of all
motions the most common, and the chief root of all
mechanical operations. This motion worketh in
round at first, by way of proof and search which
way to deliver itself: and then worketh in progress,
where it findeth the dcliverance casiest. In liquors
this motion is visible ; for all liquors strucken make
round circles, and withal dash; but in solids, which
break not, it is so subtile, as it is invisible ; but
nevertheless bewrayeth itself by many effects; as in
this instance whereof we speak. Tor the pressure
of the finger, furthered by the wetting, because it
sticketh so much the better unto the lip of the glass,
after some continuance, putteth all the small parts
of the glass into work, that they strike the water
sharply ; from which percussion that sprinkling
cometh. :

10. If you strike or pierce a solid body that is
brittle, as glass, or sugar, it breaketh not only where
the immediate force is; but breaketh all about into
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shivers and fitters; the motion, upon the pressurcs
scarching all ways, and breaking where it findeth
the body weakest, o
11. The powder in shot, being dilated into S}JCh
a flame as endureth not compression, moveth like-
wise in round, the flame being in the nature OF 8
liquid body, sometimes recoiling, sometimes breaking
the piece, but generally discharging the bullet, be”
cause there it findeth easiest deliverance. ,
12. This motion upon pressure, and the rect”
procal thereof, which is motion upon tensure, we us‘f
to call, by one common name, motion of liberty i
which is, when any body, being forced to a preter”
natural extent or dimension, delivereth and restoreth
itself to the natural: as when a blown bladder
pressed, riseth again; or when leather or cloth tff“’
tured, spring back. These two motions, of which

there be infinite instances, we shall handle in du®
place. ‘

13. This motion upon pressure is excellently als0
demonstrated in sounds ; as when one chimeth upo?
a bell, it soundeth ; but as soon as he layeth his hand
upon it, the sound ceaseth : and so the sound of 2
virginal string, as soon as the quill of the jack fullctl;
from it, stoppeth. For these sounds are produce
by the subtile percussion of the minute parts of th'c
bell, or string, upon the air; all one, ay the water 1.5
caused to leap by the subtile percussion of the m!”
nute parts of the glass, upon the water, whereof “";
spake a little before in the ninth experiment. o
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you must not take it to be the local shaking of the
bell, or string, that doth it : as we shall fully declares
when we come hereafter to handle sounds.

Lzperiments in consort, touching separations of bodies
by weight. _

14. Take a glass with a belly and a long neb;
fill the belly, in part, with water: take also another
glass, whereinto put claret wine and water mingled;
reverse the first glass, with the belly upwards
stopping the neb with your finger; then dip the
mouth of it within the second glass, and remove
Your finger : continue it in that posture for a time;
and it will unmingle the wine from the water: the
wine ascending and settling in the top of the upper
glass ; and the water descending and settling in the
bottom of the lower glass. The passage is apparent
to the eyc; for you shall see the wine, as it were, in
a small vein, rising through the water. For hand-
someness sake, because the working requireth some
small time, it were good you hang the upper glass
upon a nail.  But as soon as there is gathered so
much pure and unmixed water in the bottom of the
lower glass, as that the mouth of the upper glass
dippeth into it, the motion ceaseth.

15. Let the upper glass be wine, and the lower
water; there followeth no motion at all. Let the
upper glass be water pure, the lower water coloured,
or contrariwise, therc followeth no motion at all.
But it hath been tried, that though the mixture of

wine and water, in the lower gluss, be three parts
1
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water and but one wine, yet it doth not dead the
motion.  This separation of water and wine 8P°
peareth to be made by weight; for it must be of
bodies of unequal weight, or else it worketh noti

and the heavier body must ever be in the uppe’ -
glass. But then note withal, that the water being
made pensile, and there being a great weight of
water in the belly of the glass, sustained by a sm”‘u
pillar of water in the neck of the glass, it is thot
which setteth the motion on work : for water an

wine in one glass, with long standing, will hardly
sever.

16. This experiment would be extended from
mixtures of several liquors, to simple bodies which
consist of several similar parts : try it therefore with
brine or salt-water, and fresh-water ; placing the
salt-water, which is the heavier, in the upper glass
and see whether the fresh will come above, Try i
also with water thick sugared, and pure water ; and
sce whether the water, which cometl above, Wil
lose its sweetness : for which purpose it were g0°d

there were a little cock made in the belly of the
upper glass.

il . . . * . 7
L.r])erzmcnt..s W Consort, touching judicious and accurdt®
wifusions, both in liquors and air.

17. Tn bodies containing fine spirits, which do
casily dissipate, when you make infusions, the rule
is, a short stay of the body in the liquor, receiveth
the spirit ; and a longer stay confoundeth it ; becaus®
it draweth forth the carthy part withal, which em-
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baseth the finer. And therefore it is an error in
physicians, to rest simply upon the length of stay
for increasing the virtue. But if you will have the
infusion strong, in those kinds of bodies which have
fine spirits, your way is not to give longer time, but
to repeat the infusion of the body oftener. Take
violets, and infuse a good pugil of them in a quart
of vinegar ; let them stay three quarters of an hour,
and take them forth, and refresh the infusion with
like quantity of new violets, seven times ; and it will
make a vinegar so fresh of the flower, as if, a twelve-
month after, it be brought you in a saucer, you shall
smell it before it come at you. Note, that it smelleth

more perfectly of the flower a good while after then
at first.

18. This rule, which we have given, is of sin-
gular use for the preparations of medicines, and
other infusions. As for example: the leaf of burrage
hath an excellent spirit to repress the fuliginous
vapour of dusky melancholy, and so to cure mad-
ness: but nevertheless, if the leaf be infused long it
yieldeth forth but a raw substance, of no virtue:
therefore I suppose, that if in the must of wine, or
wort of beer, while it worketh, before it be tunned,
the burrage stay a small time, and be often changed
with fresh; it will make a sovereign drink for me-
lancholy passions. And the like I conceive of orange
flowers.

19. Rhubarb hath manifestly in it parts of con-
trary operations: parts that purge; and parts thot
bind the body : and the first lic looser, and the latter
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lie deeper : so that if you infuse rhubarb for an houts
and crush it well, it will purge better, and bind the
body less after the purging than if it had stood
twenty-four hours ; this is tried : but I conceive like-
wise, that by repeating the infusion of rhubarb
several times, as was said of violets, letting each stay
in but a small time, you may make it as strong &
purging medicine as scammony. And it is not 8
small thing won in physic, if you canfmake rhubarb;
and other medicines that are benedict, as strong
purgers as those that are not without some malig-
~ nity.

20. Purging medicines, for the most poart, have
their purgative virtue in a fine spirit

by that they endure not boiling wit
of virtue.

; 08 appeareth

hout much loss
And therefore it is of good use in physits

if you can retain the pwrging virtue, and take away
the unpleasant taste of the purger ; which it is like
you may do, by this course of infusing oft, with little
stay, for it is probable that the horrible and odious
taste is in the grosser part,

21. Generally, the working by infusions is gross
‘and blind, except you first try the issuing of the
several parts of the body, which of them issuc more
speedily, and which more slowly; and so by appor”
tioning the time, can take and leave that quﬂmy
which you desire. This to know there be two ways’
the one to try what long stay, and what short stﬂ'}'
worketh, as hath beey said; the other to try 1

order the succceding infusions of onc and the sam®
body, successively, in seyerg] liquors, As for cx
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ample ; take orange pills, or rosemary, or cinnamon,
or what you will; and let them infuse half an hour
in water ; then take them out, and infuse them again
in. other water; and so the third time: and then
taste and consider the first water, the second, and
the third ; and you will find them differing, not only
in strength and weakness, but otherwise in taste or
odour; for it may be the first water will have more
of the scent, as more fragrant ; and the second more
of the taste, as more bitter or biting, &e.

22. Infusions in air, for so we may well call
odours, have the same diversities with infusions in
water; in that the several odours, which are in one
flower, or other body, issue at several times; some
carlier, . some later: so we find that violets, ‘wood-
bines, strawberries, yield a pleasing scent, that
cometh forth first; but soon after an ill scent quite
differing from the former. Which is caused, not so
much by mellowing, as by the late issuing of the
grosser spirit.

23. As we may desire to extract the finest spirits
in some cases; so we may desire also to discharge
them, as hurtful, in some other.  So wine burnt, by
reason of the cvaporating of the finer spirit, in-
flameth less, and is best in agues : opium loseth some
of its poisonous quality, if it be vapoured out, ming-
led with spirit of wine, or the like : sena loscth some-
what of its windiness by decocting ; and generally,
subtile or windy spirits are taken off by incension,
or cvaporation. And even in infusions in things
that arc of too high a spirit, you were better pour
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off the first infusion, after a small time, and use the
latter.

Exzperiinent solitary touching the appetite of continuationt
in liguids.

24. Bubbles are in the form of an hemisphere i
air within, and a little skin of water without: and it
seemeth somewhat strange, that the air should rife
so swiftly while it is in the water ; and when it
cometh to the top, should be stayed by so weak 8
cover as that of the bubble is. But ag for the Swif:t
ascent of the air, while it is under the water, that 18
a motion of percussion from the water; which it’
self descending driveth up the air; and no motio®
of levity in the air. And this Democritus calle
“ motus plage.” In this common experiment, the
cause of the inclosure of the bubble is, for that the ;
appetite to resist separation, or discontinuanc® ;
which in solid bodies is strong, is also in liquo™®
though fainter and weaker ; as we see in this of the
bubble : we see it also in little glasses of spittle thet
children make of rushes ; and in castles of bubblé®
which they make by blowing into water, having Ob:
tained a little degree of tenacity by mixture of 508 °
we seeit alsoin the stillicides of water, which if ther
be water enough to follow, will draw themselv®
into a small thread, becauge they will not disco™
tinue ; but if there be no remedy, then they ¢
themselves into round drops; which is the H8W°
that saveth the body most from discontinuance * the
same reason is of the roundness of the bubbles as
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well for the skin of water, as for the air within: for
the air likewise avoideth discontinuance ; and there-
fore casteth itself into a round figure. And for the
stop and arrest of the air a little while, it sheweth
that the air of itself hath little or no appetite of
ascending. |

Lxperiment solitary touching the making of artificial

springs.

25. The rejection, which I continually use, of
experiments, though it appeareth not,is infinite;
but yet if an experiment be probable in the work,
and of great use, I receive it, but deliver it as doubt-
ful. It was reported by a sober man, that an arti-
ficial spring may be made thus: Find out a hang-
ing ground, where there is a good quick fall of rain-
water. Lay a half-troughof stone, of & good length,
three or four foot deep within the same ground ;
with one end upon the high ground, the other upon
the low. Cover the trough with brakes a good
thickness, and cast sand upon the top of the brakes :
you shall sce, saith he, that after some showers are
past, the lower end of the trough will run like a
spring of water : which is no marvel, if it hold while
the rain water lasteth ; but he said it would continue
long time after the rain is past: as if the water did
multiply itself upon the air, by the help of the cold-
ness and condensation of the earth, and the consort
of the first water.

Eaxperiment solitary touching the wenomous quality of
man’s flesh. :

26. The French, which put off the name of the

1
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French disease unto thename of the diseasc of Naplegf
do report, that at the siege of Naples, there were ce¥*’
tain wicked merchants that barrelled up man’s fleshy
of some thathad been lately slain in Barbary, and Sf’l .
it for tunney; and that upon that foul and lll'gh
nourishment was the original of that discase. Which
may well be, for that it is certain that the canniba¥®
in the West Indies eat man’s flesh: and the West
Indies were full of the pox when they were first disc0”
vered : and at this day the mortalest poisons, pra®
tised by the West Indians, have some mixture of the
blood, or fat, or flesh of man : and divers witch®®
and sorceresses, as well amongst the heathen %
amongst the christians, have fed upon man’s flesh, ¥

aid, as it seemeth, their imagination, with high a®
foul vapours.

Eaperiment solitary touching the version and trans
multation of air into water. '
27. It scemeth that there be these ways, in Jike:
lihood, of version or vapours of air, into water a8%"
moisture. The first is cold ; which doth manifeSt!y
condense ; as we sce in the contracting of the air 1
the weather-glass ; whereby it is a degree nearer 0
water.  We see it also in the generation of spri“gsf'
which the ancients thought, very probably, to be
made by the version of air into water, holpen by tl‘l.e‘
rest, which the air hath in those parts ; whereby lr
cannot dissipate. And by the coldness of rocks foo‘
there springs arc chicfly generated. We see it ﬂlss
in the effects of the cold of the middle region s
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they call it, of the air; which produceth dews and
rains.  And the experiment of turning water
into'ice, by snow, nitre, and salt, whereof we shall
speak hereafter, would be transferred to the turn-

ing of air into water. The second way is by com-

pression; as in stillatories, where the vapour is
turned back upon itself, by the encounter of the
sides of the stillatory; and in the dew upon
the covers of boiling pots; and in the dew to-
wards rain, upon marble and wainscot. But this is
like to do no great effect ; except it be upon vapours,
and gross air, that are already very near in degree to
water. The third is that, which may be searched
into, but doth not yet appear ; which is, by mingling
of moist vapours with air; and trying if they will
not bring a return of more water, than the water
was as first: for if so, that increase is a version of
the air: therefore put water into the bottom of a
stillatory, with the neb stopped; weigh the water
first ; hang in the middle of the stillatory a large
fpunge; and see what quantity of water you can
crush out of it; and what it is more, or less, com-
pared with the water spent: for you must under-
stand, that if any version can be wrought, it will be
easilicst done n 'small pores: and that is the reason
why we prescribe a spunge. The fourth way is
probable also, though not appearing ; whichis, by re-
ceiving the air into the small pores of bodics : for, as
hath been said, every thing in small quantity is more
casy for version; and tangible bodies have no plea-
sure in the consort of air, but endeavour to subact



16 NATURAL HISTORY,

it into a more dense body ; but in intire bodies lz
is checked ; because if the air should condense, the"e
is nothing to succeed : therefore it must be in 109°
bodies, as sand, and powder; which we see, if they .
lie close, of themselves gather moisture.

Experiment solitary touching helps towards the beat’y
and good features of persons. ot
28. It is reported by some of the ancients ; t 0"
whelps, or other creatures, if they be put young mt »
such a cage or box, as they cannot rise to their 8"
ture, but may increase in breadth or length, -v;it
grow accordingly as they can get room ; which 1 50
be true and feasible, and that the young crea.tﬂr‘f’t is
pressed and straitened, doth not thercupon dies ! o
a means to produce dwarf creatures, and in & veng
strange figure. This is certain, and noted lo »
since, that the pressure or forming of parts of cré
tures, when they are very young, doth alter to
shape not a little: as the stroking of the heads 0
infants, between the hands, was noted of 0lds of
make “ Macrocephali;” which shape of the head't ‘
that time, was esteemed. And the raising gen,ty
of the bridge of the nose, doth prevent the def?"ml )
of a saddle nose. Which observation well We‘gh‘;
may teach a means to make the persons of men ?‘eﬂ'
women, in many kinds, more comely and better -
tured than otherwise they would be ; by the fof
ing and shaping of them in their infancy : aine o
stroking up the calves of the legs, to keep t he
from falling down too low; and by stroking up
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forehead, to keep them from ‘being low-foreheaded.
And it is a common practice to swathe infants, that
they may grow more straight and better shaped :
and we see young women, by wearing strait bodice,
keep themselves from being gross and corpulent.

Eaperimene solitary touching the condensing of air in

such sort as it may put on weight, and yield nou-
rishment. :

29. Onions, as they hang, will many of them
shoot forth; and so will penny-royal; and so will
an herb called orpin; with which they use in the
country to trim their houses, binding it to a lath or
stick, and setting it against a wall. We see it like-

wise, more especially, in the greater semper-vive,
which will put out branches, two or three years:

but it is true, that commonly they wrap the root in
a cloth "besmeared with oil, and renew it once in
half a year. The like is reported by some of the
ancients, of the stalks of lilies. The cause is; for
that these plants have a strong, dense, and succu-
lent moisture, which is not apt to exhale; and so
is able, from the old store, without drawing
help from the earth, to suffice the sprouting of the
plant : and this sprouting is chiefly in the late spring
or early summer; which arc the times of putting
forth. We see also, that stunips of trees lying out
of the ground, will put forth sprouts for a time.
But it is a noble trial, and of very great conse-.
quence, to try whether these things, in the sprout-

ing, do increase weight ; which must be tried, by
VOL 1V, c '
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“weighing them before the

{-
¥ be hanged up ; and ®
terwards again, when the

Y are sprouted. For if th,c)f
increase not in weight, then it is no more but thl?,;
that what they send forth in the sprout, they lose I.'t
some other part ; hut if they gather weight, then ™
i ¢ magnale nature;” for it sheweth that air m8¥
be made 50 to be condensed, as to be converted int?
a dense body ; whereas the race and period of 8

things, here above the carth, is "to cxtcnuate 87

turn things to be more pneumatical and rare; "'“‘t
not to be retrograde, from pncumatical to th“‘
which is dense. Tt sheweth also, that gir can not
rish; which is another great matter of consequenc®
Note, that to try this, the experiment of the sempe’”
vive must be made without oiling the cloth; ff

clse, it may be, the plant receiveth nourishment fro®
the oil. :

Lxperiment solitary touching the
and air, and the great force thereof.

30.  Flame and air do not mingle, except it bz
in an instant ; or in the vital spirits of chet“b;z
~and living creatures, Ip gunpowder, the force
it hath been ascribed to rarefaction of the c“rth.y‘
substance into flame ; and thug far it is true: 87"
then, forsooth, it ig become another element ; th‘i
form whereof occupieth niore place; and so of ”ft
cessity, followeth . dilatation : and therefore, IQSS
two bodies should be i one place, there must neé
also follow an expulsion of the pellet ; or blow‘“gt
“up of the mine. Byt these are crude and ignoran

1/
ommixture of flm
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speculations.  For flame, if there were nothing clse,
except it were in very great quantity, will be suffo-
cate with any hard body, such as a pellet is; or the
barrel of a gun; so as the flame would not expel
the hard'body; but the hard body would kill
the flame, and not suffer it to kindle or spread.
But the cause of this so potent a motion, is
the nitre, which we call otherwiso saltpetre,
which having in it a notable crude and windy
spirit, first by the heat of the fire suddenly dilateth
itself; and we know that simple air, being preter-
‘naturally attenuated by heat, will make itself room,
and break and blow up that which resisteth it; and
sccondly, when the nitre hath dilated itself, it blow-
cth abroad the flame, as an inward bellows. And .
therefore we see that brimstone, pitch, camphire,
wild-fire, and divers other inflammable matters,
though they burn cruelly, and are hard to quench,
yet they make no such fiery wind as gunpowder
doth : and on the other side, we sce that quick-silver,
which is a most crude and watery body, heated,
“and pent in, hath the like force with gunpowder. As
for living creatures, it is certain, their vital spirits
are a substance compounded of an airy and flamy
matter; and though air and flame being free, will
not well mingle ; yet bound in by a body that hath
some fixing, they will. For that you may best see
in those two bodies, which their aliments, water ard
oil; for they likewise will not well mingle of them-
selves ; but in the bodies of plants, and living crea-
tures, they will, Tt is no marvel therefore, that a
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s:ﬁall quantity of Spirits, in the cells of the b\
and canals of the sinews, are able to move the Whoa
body, which is of so great mass, both with so gr;
force, asin wrestling, leaping ; and with so 8’;10

© swiftness, as in playing division upon the lute. S

. , . h
15 the force of these two natures, air and flame, W
they incorporate,

. , , ' e
Experimeny solitary touching the secret nature of J0

31. Take a small wag candle, and put it mo;
socket of brass or iron ; then set it upright in 2 P .
ringer full of spirit of wine heated : then set blfa
the candle and spirit of wine on fire, and you 8 e
see the flame of the candle open itself, and beco i
four or five timey bigger than otherwise it W"no
have been; ang appear in figure globular, “‘“d ot
i pyramis. Yoy shall sce also, that the inW 0
flame of the candle keepeth colour, and doth nt.
Wax any whit blue towards the colour of the oY

L ble
ward flame of the spirit of wine, Thisis a n°

et
. . ) : ab
mstance; wherein two things are most remark

the one,

et
that one flame within another que“c,t 0
not; but isa fixed body, and continucth as o
water do,

1 accel
And therefore flame would still as¢
upwards in one greatness,

on the sides:
bottom, the hi
doth not ming

if it were not qucht:;e
and the greater the flame is ab 2
gher is the rise. The other, that .ﬂa 5
le with flame, as air doth with aixs Y
water with water, byt only remaineth contiguo¥

as it cometh to pasg betwixt co

nsisting bodies-
appeareth also,

X e
that the form of 4 pyramis in flar™
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which we usually see, is merely by accident, and

that the air about, by quenching the sides of the
ﬂamg, crusheth it, and extenuateth it into that form ;

.for of itself it wonld be round ; and therefore smoke

15 in the figure of a pyramis reversed; for the air

quencheth the flame, and receiveth the smoke. Note

also, that the flame of the candle, within the flame

of the spirit of wine, is troubled ; and doth not only

open and move upwards, but moveth waving, and

toand fro; as if flame of its own nature, if it were

not quenched, would roll and turn, as well as move

upwards. By all which it should seem, that the ce-
lestial bodies, most of them, are true fires or flames,

as the Stoics held ; more fine, perbaps, and rarified

than our flame is. For they are all globular and

determinate; they have rotation ; and they have the

colour and splendour of flame : so that flame above

is durable, and consistent, and in its natural place ;

but with us it is a stranger, and momentany, and

impure : like Vulcan that halted with his fall,

Experiment solitary touching the different force of flame
in the midst and on the sides.

32. Take an arrow, and hold it in flame for the
space of ten pulses, and when it cometh forth, you
shall find those parts of the arrow which were on the
outsides of the flame more burned, blacked, and
‘turned almst into a coal, whereas that in the midst of
the flame will be as if the fire had scarce touched it.
This is an instance of great consequence for the dis-
covery of the nature of flame; and sheweth mani-



99 NATURAL MISTORY,
festly, that flame bumet}h more violently tOW“rdsﬁ;%f
sides than in the midst t and which is more, * t"f;‘
‘heat or fire is not violent oy furious, but where! . ;g,‘*
checked and pent. Ang therefore the Pel‘il’“tetlz"‘
howsoever their opinion of an element of fire abodi;,
the air is justly exploded, in that point they acq 510
i s well: for being opposed, that if t];,s
were a sphere of fire, that encompassed the eart” Jld
near hand, it were impossible but all things shO i
be burnt up ; they answer, that the pure eleme” .

fire, in its own place, and not irritated, is but ©
moderate heat,

themselve

Laperiment solitary touching the decrease of t he na:z"
ral motion of gravity, in great distance from-"
carth ; or within some depth of the carth- 3
33. It is affirmed constantly by many, a8 ot

usual experiment ; that alump of ore, in the byO? e'ﬁ':'
of a mine, will be tumbled and stirred by two {110
strength; which if you bring it to the top of ot
carth, will ask six men’s strength at the least f"d 2
it. Tt is a noble instance, and is fit to be tri "
the full ; for it is very probable, that the mOt“’rt ’
gravity, worketh weakly, both far from the €# 4
and also within the earth: the former, because i
appetite of union of denge bodics with the earth
respect of the distance, is more dull: the lﬂtte:;hé'
cause the body hath in part attained its noture ™
1t is some depth in the edrth: Fop as for the x;lt]',e
ing to a point or place, which vas the opinion 0¥
ancients, it is a mero vanity.
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Laperiment solitary touching the contraction of bodics
i bulk, by the mivture of the more liquid body with
the more solid.

34. It is strange how the ancients took up expe-
riments upon credit, and yet did build great matters
upon them. The observation of some of the best of
them, delivered confidently, is, that a vessel filled
with ashes will receive the like quantity of water,
that it would have done if it had been empty. But
this is utterly untrue, for the water will not go in by
a fifth part. And I suppose, that that fifth part is
the differcnce of the lying close, or open, of the
ashes; as we see that ashes alone, if they be hard
pressed, will lie in less room : and so the ashes with
air between, lie looser ; and with water closer. For
I have not yet found certainly, that the water itself,
by mixture of ashes or dust, will shrink or draw into
less room.

Eaperiment solitary touching the making wines more
JSruitful.

35. Itis reported of credit, that if you lay good
store of kernels of grapes about the root of a vine, it
will make the vine come carlier and prosper better.
It may be tried with other kernels laid about the
root of a plant of the same kind ; as figs, kernels of
apples, &c.  The cause may be, for that the kernels
draw out of the carth juice fit to nourish the trec,
as those that would be trees of themsclves, though
there’ were no root; but the root being of greater
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strength robbeth and devoureth the nourishment,

when they have drawn it: as great fishes devour
little.

Experiments in consort touching purging medicines-

36. The operation of purging medicines, and th®
causes thereof, have been thought to be a grest
secret; and so according to the slothful manner ©
men, it is referred to a hidden propriety, a Spe¢iﬂca1
virtue, and a fourth quality, and the like shifts of
ignorance. The causes of purging are divers: al
plain and perspicuous, and thoroughly muintai“‘?d
by experience. The first is, that whatsoever €A%
not be overcome and digested by the stomach, is bY
the stomach either put up by vomit, or put down %0
the guts; and by that motion of expulsion in the
stomach and guts, other parts of the body, as the
orifices of the veins, and the like, are moved to cxPel
by consent. For nothing is more frequent than mo”
tion of consent in the body of man. This surcharg®
of the stomach is caused cither by the quality of the
medicine, or by the quantity. The qualities 8ré

three: extreme bitter, as in aloes, coloquintida, &e:

loathsome and of horrible taste, as in agaric, black

 hellebore, &c. and of secret malignity, and disagrec”
ment towards man’s body,

- many times not appesring
much in the taste, as

in scammony, mechoachan, 87"
timony, &c. And note well, that if there be 2nY

medicine that purgeth, and hath neither of the Arst
two manifest qualities, it is to be held suspected 89
a kind of poison; for that it worketh either by cor”
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rosion, or by a secret malignity, and enmity to na-
ture; and therefore such medicines are warily to be
prepared aud used. The quantity of that which is
taken doth also cause purging; as we see ina
great quantity of new milk from the cow; yea and
a great quantity of meat; for surfeits many times
turn to purges, both upwards and downwards.
Therefore we see generally, that the working of purg-
ing medicines cometh two or three hours after the
medicines taken: for that the stomach first maketh
a proof whether it can concoct them, And the like
happeneth after surfeits, or milk in too great
quantity. - ‘
' 37. A second cause is mordication of the orifices
of the parts; especially of the mesentery veins; as
it is seen, that salt, or any such thing that is sharp
and biting, put in the fundament, doth provoke the
part to expel ; and mustard provoketh sncezing : and
any sharp thing to the eyes provoketh tears. And
therefore we see that almost all purgers have a kind
of twitching and vellication, besides the griping which
cometh of wind. And if this mordication be in an
over-high degree, it is little better than the corrosion
of poison ; and it cometh fo pass sometimes in anti-
mony, especially if it be given to bodies not replete
with humours ; for where humours abound, the hu-
mours save the parts.

38. The third cause is attraction: for I do not
deny, but that purging medicines havein them a di-
rect force of attraction ; asdrawing plaisters have in
surgery : and we see sage or betony bruised, sneez-
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ing powder, and other powders, or liquors, which
the physicians call « errhines,” put into the n.Os‘?’ '
draw phlegm and water from the head ; and so it
in appphlegmatisms and gargarisms, that draw the
rheum down by the palate. And by this virtue, no
doubt, some purgers draw more one humour, ”‘n'
some another, according to the opinion receiVed. ‘
as rhubarb draweth choler; seng melancholy; agar®
phlegm, &c. but yet, more or less, they draw P
miscuously. And note also, that besides symP‘"'chy
between the purger and the humour, there i8 als0
another cause, why some medicines draw some D%
mour more than another. And it is, for that 90“":‘
medicines work quicker than others: and they thﬂ‘
draw quick, draw only the lighter and more fluid 11“
mours; and they that draw slow, work upon the
more tough and viscous humours, And therefor’
men must beware how they take rhubarb, and th‘:
like, alone familiarly ; for it taketh only the light¢®
part of the humour away, and leaveth the mass ©
humours more obstinate. And the like may be 82!
of wormwood, which is so much magnified. 4
39. The fourth cause is flatuosity; for W‘“t
stirred moveth to cxpel: and we find that in cﬁ'f’c
all purgers have in them a row 8pirit or wind ; Whi¢
is the principal cause of tortion in the gtomach &%
belly. And therefore purgers lose, most of thelﬂ;
the virtue by decoction upon the fire; and for the
cause are given chiefly in infusion, juice, or Po“{dcr:
40. The fifth cause is compression or crushipg’
as when water is crushed out of a spunge : so wo #€°
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that taking cold moveth looseness by contraction of
the skin and outward parts; and so doth cold like-
~wise cause rtheums, and defluxions from the head;
and some astringent plaisters crush out purulent
-matter. This kind of operation is not found in many
medicines ; myrobolanes have it; and it may be the
barks of peaches; for this virtue requireth an astric-
tion ; but such an astriction as is not grateful to the
body ; for a pleasing nstriction doth rather bind in
the humours than expel them: and therefore, such
astriction is found in things of an harsh taste.

41. The sixth cause is lubrefaction and relaxa-
tion. As we see in medicines emollient ; such as are
milk, honey, mallows, lettice, mercurial, pellitory of
the wall, and others. There is also a secret virtue
of relaxation incold : for the heat of the body bind-
eth the parts and humours together, which cold re-
laxeth : as it is seen in urine, blood, pottage, or the
like; which, if they be cold, break and dissolve. And
by this kind of relaxation, fear loosencth the belly :
because the heat retiring inwards towards the heart,
the guts, and other parts are rclaxed; in the same
manner as fear also causeth trembling in the sinews.
And of this kind of purgers arc some medicines made
of mereury.

42. The seventh cause is abstezszon ; which is
plainly a scouring off, or incision of the more vis-
cous humours, and making the humours more fluid;
and cutting between them and the part; as is found
in nitrous water, which scoureth linen cloth speedily
from the foulness. But this incision must be by a
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sharpness, without astriction : which we find in salts
wormwood, oxyme), and the like.

43. There be medicines that move stools, and
not urine ; some other, urine and not stools. Thoseé
that purge by stool, are such gs enter not at. all, or lit-
tle, into, the mesentery veins; hut either at the first are
not digestible by the stomach, and thercfore move
immediately downwards to the guts ; or clse aré
afterwards rejected by the mesentery veins, and 80
turn likewise downwards to the guts; and of these
two kinds are most purgers. But those that moYe

urine, are such as are well digested of the stomach
and well received also of the mesentery veins; 59
they come as far as the liver, which sendeth urine
the bladder, as the whey of blood : and those medi-
cines being opening and piercing, do fortify the ope-
ration of the liver, in sending down the wheyey part
of the blood to the reins. For medicines urinative
do not work by rejection and indigestion, as solu”
tive do. ' '

44. There be divers medicines, which in greate’
quantity move stool, and in smaller urine : and 50
contrariwise, some that in 8reater quantity mov'o
urine, and in smaller stoo], Of the former sort 18
rhubarb, and some others. The cause is, for that
rhubarb is a medicine which the stomach in a smoll

quantity doth digest and overcome, being not flatt”

ous nor loathsome, and 5o sendet}, it to the mesentery

veins; and so being opening, it helpeth down urine :
but in a greater quantity, the stomach cannot over”

come it, and so it goeth to the guts. Pepper by
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some of the ancients is noted to be of the second
sort ; which being in small quantity, moveth wind in
the stomach and guts, and so expelleth by stool;
but being in greater quantity, dissipateth the wind ;
and itself getteth to the mesentery veins, and so to
the liver and reins; where, by heating and opening,
it sendeth down urine more plentifully.

Laperiments in consort touching meats and drinks that
are most nourishing.

45. We have spoken of cvacuating of the body ;
we will now speak something of the filling of it by
restoratives in consumptions and emaciating diseases.
In vegetables, there is one part that is more nourish-
ing than another; as grains and roots nourish more
than the leaves ; insomuch as the order of the Folia-
tanes was put down by the pope, as finding Icaves
unable to nourish man’s body. Whether there be,
that difference in the flesh of living creatures, is not
well inquired : as whether livers, and other entrails
be not more nourishing than the outward flesh. We
find that amongst the Romans, a goose’s liver was a
great delicacy ; insomuch as they had artificial means
to make it fair and great; but whether it were more
nourishing appeareth not. Itis certain, that mar-
row is more nourishing than fat. And I conceive
that some decoction of bones and sinews, stamped
and well strained, would be a very nourishing broth :
we find also that Scotch skinck, which is a pottage
of strong nourishment, is made with the knees and
sinews of beef, but long boiled : jelly also, which
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they use for a restorative, is chiefly made of knuckles
of veal. The pulp that is within the crawfish oF
:erab, which they spice and butter, is more nourish”
ing than the flesh of the crab or crawfish. The yol¥®
of eggs are clearly more nourishing than the whites:
-So that it should scem, that the parts of living cre?”.
tures that lie more inwards, nourish more than the
outward flesh; except it be the brain: which ¢h¢
spirits prey too much upon, to leave it any great
virtue of nourishing. It seemeth for the nourish”
ing of aged men, or men in consumptions, some such
thing should be devised, as should be half chylu™
hefore it be put into the stomach,
46. Take two large capons ; parboil them UP?“ :
a soft fire, by the space of an hour or more, till- n
- effect, all the blood is gone. Add in the (1(300"“(?n
the pill of a sweet lemon, or a good part of the P!
of a citron, and a little mace. Cut off the shank®
and throw them away. Then with a good strong
- chopping-knife mince the two capons, bones and all,
as small as ordinary minced meat; put them into &
large neat boulter; then take a kilderkin, sweet 8
well seasoned, of four gallons of beer, of 8s. strengt?"
new as it cometh from the tunning : make in the kil
derkin a great bung-hole of purpose : then thrust
into it the boulter, in which the capons are, drawn out
inlength; let it steep in it three days and three night®
the bung-hole open to work, then close the bung*hf’l‘f’
and so let it continue a day and a half; then draw it
into bottles,and you may drink it well after three da¥®
bottling ; andit will lastsix weeks: approved. It drink-
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eth fresh, flowereth and mantleth excecedingly ; it
drinketh not newish at all ; it is an excellent drink for
a consumption, to be drunk either alone, or carded
With some other beer. It quencheth thirst, and
hath no whit of windiness. Note, that it is not pos-
sible, that meat and bread, either in broths, or
taken with drink, as is used, should get forth .into
the veins and outward parts, so finely and casily, as
when it is thus incorporate, and made almost a
chylus aforehand.

47. Trial would be made of the like brew with
potatoc roots, or burr roots, or the pith of artichokes,
which are nourishing meats : it may be tried also
with other flesh; as pheasant, partridge, young
pork, pig, venison, especially of young deer, &cr

48. A mortress made with the brawn of capons,
stamped and strained, and mingled, after it is made,
with like quantity, at the lcast, of almond butter, is
an excellent meat to nourish those that are weak ;
better than blanckmanger, or jelly: and so is the cul-
lice of cocks, boiled thick with the like mixture
of almond butter ; for the mortress or cullice, of it-
self, is more savoury and strong, and not so fit for
nourishing of weak bodies ; but the almonds, that
are not of so high a taste as flesh, do excellently
qualify it.

49. Indian maiz hath, of certain, an excellent -
spirit of nourishment; but it must be throughly
boiled, and made into a maiz-cream like a barley-
cream. I judge the same of rice, made into a cream;
- for xice is in Turkey, and other countries of the east,
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most fed upon; but it must be thoroughly boiled 18
respect of the hardness of it, and also because other”
wise it bindeth the body too much. ,

50. Pistachoes, so they be good, and not musty’
joined with almonds in almond milk ; or made int
amilk of themselves, like unto almond milk, P"
more green, are an excellent nourisher: but Y0¥
shall do well, to add a little ginger, scraped, becaus®
they are not without some subtile windiness.

51. Milk warm from the cow, is found to be lf
great nourisher, and a good remedy in consumption®
but then you must put into it, when you milk the
cow, two little bags; the one of powder of mint, ".he
other of powder of red roses 3 for they keep the mluf
somewhat from turning or curdling in the stomach’
and put in sugar also, for the same cause, and pﬂfﬂy
for the taste’s sake; but you must drink a g°°
draught, that it may stay less time in the Swm“‘:'h'
lest it curdle: and let the cup into which you il
the cow, be set in a greater cup of hot water, that you
may take it warm. And cow milk thus pl‘cpm‘cd.’
judge to be better for a consumption, than ass “_"lk'
which it is true, turneth not so casily, but it is a little :
harsh; marry it is more proper for sharpness 0’
urine, and exculceration of the bladder, and all malt
ner of lenifying. Woman’s milk likewise is PYe
scribed, when all fail; but | commend it nots 0¥
being a little too neax the juice of man’s body, t0 0
a good nourisher; except it be in infants, to WHO™
it is natural.

52. Oil of sweet almonds, newly drawn, with
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Sugar, and a little spice, spread upon bread toasted,
is an excellent nourisher: but then to keep the oil
from frying in the stomach, you. must drink a good
draught of mild beer after it; and to keep it from .
relaxing the stomach too much, you must put in a
little powder of cinnamon.

53. The yolks of eggs are of themselves so well
Prepared by nature for nourishment, as, so they be
poached, or reare boiled, they need no other prepa-
ration or mixture; yet they may be taken also raw,
when thiey are new laid, with Malmsey, or sweet
wine : you shall do well to put in some few slices of
eryngium roots, and a little ambergrice; for by this
means, besides the immediate faculty of nourishment,
such drink will strengthen the back, so that it will
not draw down the urine too fast; for too much
urine doth always hinder nourishment. |

54, Mincing of meat, as in pies, and buttered
minced meat, saveth the grinding of the teeth; and
therefore, no doubt, it is more nourishing, especially
in age, or to them that have weak teeth; but the
butter is not so proper for weak bodies ; and there-
fore it were good to moisten it with a little claret
Wine, pill of lemon or orange, cut small, sugar, and
a very little cinnamon or nutmeg. As for chuets,
which are likewise minced meat, instead of butter
and fat, it were good to moisten them, partly with
cream, or almond, or pistacho milk: or barley, or
maiz-cream ; adding a little coriander seed and cara-
way seed, and a very little saffron. The more full

VOL, 1v. D



34 NATURAL HISTORY.

handling of slimentation we reserve to the du°
place. . : b
We have hitherto handled the particulars W}fl(;v
yield best, and easiest, and plentifullest nourt
ment; and now we will speak of the best means 0
conveying and converting the nourishment. e
55. The first means is to procure that the nourls,n
ment may not be robbed and drawn away W_hel:e;o
that which we have already said is very materials o
Provide that the reins draw not too strongly an oY ¢
great part of the blood into urine. To this 4dd thu_
precept of Aristotle, that wine be forborn in all €0®
sumptions; for that the spirits of the wine do Prei
upon the roscid juice of the body, and inter-cotﬂmob
with the spirits of the body, and so deccive and ¥ .
them of their nourishment, And therefore if o
consumption, growing from the weakness of G
stomach, do force you to use wine, let it always
burnt, that the quicker $pirits may evaporate’ ‘l“
at the least, quenched with two little wedges of g° ;
six or seven times repeated. Add also this P‘”’Ovu‘
sion, that there be not tog much expence of the n9

. i re.
rishment, by exhaling ang sweating ; and therefo”
if the patient be apt to sweat,

strained. But chiefly
followed, who adviseth
is in use: namely,

it must be genﬂ}' ree
Hippocrates's rule is t0 y
quite contrary to that me
that the linen or garment “ein
. the flesh be, in winter, dry and oft changed ; ‘md,l_
summer seldom changed, and smeared over with o' ;
for certain it is, that any substance that is fat do
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a little fill the pores of the body, and stay sweat in
some degree: but the more cleanly way is, to have
the linen smecared lightly over with oil of sweet
almonds; and not to forbear shifting as oft as is fit.

96. The second means is, to send forth the nou-
rishment into the parts more strongly ; for which the
Working must be by strengthening of the stomach ;
and in this, because the stomach is chicfly comforted
by wine and hot things, which otherwise hurt, it is
good to resort to outward applications to the sto-
mach: Wherein it hath been tried, that the quilts
of roses, spices, mastic, wormwood, mint, &c. are
nothing so helpful, as to take a cake of newbread,and
to bedew it with a litte sack, or Alicant, and todry
it, and after it be dried a little before the fire, ta
put it within a clean napkin, and te lay it to the
stomach; for it is certain, that all flour hath a
potent virtue of astriction in so much as it harden~
eth a piece of flesh, or a flower, that is laid in it : and
therefore a bag quilted with bran is likewise very
good ; but it drieth somewhat too much, and there-
fore it must not lic long.

57. The third means, which may be a branch of
the former, is to send forth the nourishment the
better by sleep. For we see, that bears, and other
creatures that sleep in the winter, wax exceeding
fat: and certain it is, as it is commonly believed,
that sleep doth nourish much, both for that the
spirits do less spend the nourishment in sleep, than
when living creatures are awake, and because, that
Wwhich is to the presens purpose, it helpeth to thrust
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out the nourishment into the parts. 'Therefore “;
aged men, and weak bodies, and such as abound no
with choler, a short sleep after dinner doth help .to
nourish; for in such bodies there is no fear of qn
over-hasty digestion, which -is the inconvenience 0
postmeridian sleeps. Sleep also in the mOl‘“mgs’
after the taking of somewhat of casy digestion, *
milk from the cow, noutishing broth, or the Jikes
doth further nourishment : but this would be don? .
sitting upright, that the milk or broth may pass the
more speedily to the bottom of the stomach.

58. The fourth means is, to provide that thi
parts themselves may draw to them the nouri_Shmen.
strongly.” There is an excellent observation of AT
stotle; that a great reason, why plants, someé o
them, are of greater age than living creatures, is, fol_:
that they yearly put forth new leaves and boug?ls'
whereas living creatures put forth, after their peri”
of growth, nothing that is young, but hair and nails
which are excrements, and no parts. And it is most
certain, that whatsoever is young, doth draw now
rishment better than that which is old ; and the™
 that which is the mystery of that observation, yO““g ’

boughs, and leaves, culling the sap up to them, th.e
same nourisheth the body in the passage. And this
we see notably proved also, in that the oft cutting
or polling of hedges, trees, and herbs, doth conduc®
mugh to their lasting, Transfer therefore this 0P
servation to the helping of nourishment in li"ir}g
creatures: the noblest and principal use whereof 1%
for the prolongation of life; restoration of §0™°
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degree of youth, and intencration of the parts : for
certain it is, that there are in living creatures parts
that nourish and repair easily, and parts that
nqurish and repair hardly : and you must refresh
and’ renew those that are easy to nourish, that
the other may be refreshed, and, as it were, drink
in nourishment in the passage. Now we see that
draught oxen, put inte good pasture, recover .the
flesh of young beef; and men after long emaciating
diets wax plump and fat, and almost new : so that
you may surely conclude, that the frequent and wise
use of those emaciating dicts, and of purgings, and
perhaps of some kind of bleeding, is a principal
means of prolongation of life, and restoring some
degree of youth: for as we have often said, death
cometh upon living creatures like the torment of
Mezentius :

Mortua quin etiam jungebat corpora vivis

Componens manibusque nanus, atque oribus ora.
JEn, vili. 485.

For the parts in man’s body casily reparable, as
spirits, blood, and flesh, die in the embracement of
the parts hardly reparable, as bones, nerves, and
membranes ; and likewise some entrails, which they
reckon amongst the spermatical parts, are hard to
repair: though that division of spermatical and
menstrual parts be but a conceit. And this same
observation also may be drawn to the present pur-
pose of mnourishing emaciated bodies : and therefore
gentle frication draweth forth the nourishment,
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by making the parts a little hungry, and heatmi
them ; whereby they call forth nourishment the be '
ter. This frication T wish to be done in the mor™
ing. It is also best done by the hand, or a piece do
scarlet wool, wet a little with the oil of almon sf
mingled with a smal] quantity of bay-salt, or saffrot’

e
we see that the very currying of horses doth mok
them fat, and in good liking,

59. The fifth means is,

. 4
to further the very &
of assimil

ation of nourishment ; which is done
some outward emolliments, that make the pul‘tf
more apt to assimilate, For which I have co™
pounded an ointment of excellent odour, which Icait
Roman ointment ; vide the receipt., The use of

. »p the-
would be between sleeps ; for in the latter sleep
Parts agsimilate chiefly,

’ »
Lxperiment solitary touching “ Filum medicinale: -
60. There be many medicines, which by the'ﬁ;
selves would do no cure, but perhaps hurt ; but belﬂa
applied in a certain order, one after another, do gr¢ ;
curcs. 1 have tried, myself, 5 remedy for the goﬂig
which hath seldom failed, but driven it away I
twenty-four hours 8pace : it is first to apply 8 pol:)r
tis, of which vide the réceipt, and then a batl, 8
fomentation, of which vide the receipt; and then 0
plaister, vide the receipt, The poultis relaxcdl t
pores, and maketh the humour apt to exhale. .
fomentation calleth forth the humour by VﬂPour.s’
but yet in regard of the way made by the poultlﬂ;
draweth gently; and therefore draweth tho humo¥
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out, and doth not draw more toit; for itis a gentle
fomentation, and hath withal a mixture, though
very little, of some stupefactive. The plaister is a
moderate astringent plaister, which repelleth new
humour from falling. The poultis alone would make
the part more soft and weak, and apter to take the
defluxion and.impression of the humour. The
fomentation alone, if it were too weak, without way
made by the poultis, would draw forth little; if too
strong, it would draw to the part, as well as draw
fromit. The plaister alone would pen the humour
already contained in the part, and so exasperate it,
as well as forbid new humour. Therefore they must
be all taken in order, as is said. The poultis is to
be laid to for two or three hours: the fomentation
for a quarter of an hour, or somewhat better, being
used hot, and seven or eight times repeated: the
plaister to continue on still, till the part be well
confirmed.

Experiment solitary touching cure by custom.

61. There is a secret way of cure, unpractised,
by assuetude of that which in itself hurteth.
Poisons have been made, by some, familiar, as hath
been said. Ordinary keepers of the sick of the
plague are seldom infected. Enduring of tortures,
by custom, hath been made more easy : the brooking
of enormous quantity of meats, and so of wine or
strong drink, hath been, by custom, made to be with-
out surfeit or drunkenness. And generally, diseases
that are chronical, as coughs, phthisics, some kinds
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of palsies, Junacies, &c. are most dangerous at the
first : therefore a wise physician will consider whe”
ther a disease be incurable; or whether the j“st
cure of it be not full of peril; and ifhe find it to be
such, let him resort to palliation ; and alleviate the
symptom, without busying himself too much with
the perfect cure: and many times, if the patient be
indeed patient, that course will exceed all expectd”
tion. Likewise the patient himself may strive, bY
little and little, to overcome the symptom in the .

acerbation, and so, by time, turn suffering into
nature.

Laperiment solitary touching cure by excess.

62. Divers diseases, especially chronical, such 88
quartan agues, are sometimes cured by surfeit an
cxcesses : as excess of meat, excess of drink, extrao*”
dinary fasting, extraordinary stirring or lassitudes
and the like, The cause is, for that discases of coP”
tinuance get an adventitious strength from custo™
besides their material cause from the humours; 80
that the breaking of the custom doth leave them oY
to their first cause; which if it be any thing weak
will fall off. Besides, such excesses do excite ab

spur nature, which thereupon rises more forcibly
against the disease,

Experiment solitary touching cure by motion of consents

63. There isin the body of man a great consenf'
in the motion of the several parts. We sec, it 18
children’s sport, to prove whether they can rub qu’“
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their breast with one hand, and pat upon their fore-
head with another; and straightways they shall
sometimes rub with both hands, or pat with both
hands.  We sce, that when the spirits that come to
the nostrils cxpel a bad scent, the stomach is ready

to expel by vomit. We find that in consumptions

of the lungs, when nature cannot expel by cough,
‘men fall into fluxes of the belly, and then they die.
So in pestilent diseases, if they cannot be expelled
]?y sweat, they fall likewise into looseness; and that
18 commonly mortal. Therefore physicians should
ingeniously] contrive, how by emotions that are in
their power, they may excite inward motions that
are not in their power, by consent: as by the stench

of feathers, or the like, they cure the rising of the
mother.

LEaperiment solitary touching cure of discases which are
contrary to predisposition.

‘64. Hippocrates' aphorism, ¢ in morbis minus,”
is a good profound aphorism. It importeth, that
discases, contrary to the complexion, age, sex, season
of the year, diet, &c. are more dangerous than
those that are concurrent. A man would think it
should be otherwise ; for that, when the accident of
sickness, and the natural disposition, do second the
one the other, the disease should be more forcible:
and so, no doubt, it is, if you suppose like quantity
of matter. But that which maketh good the apho-
rism is, because such diseases do shew a greater col-
lection of matter, by that they are able to overcome
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snclinati nd
those natural inclinations to the contrary. ‘Aiaﬂ
therefore in discases of that kind, let the physic iy
apply himself more to purgation than to alterati®

18°.
because the offence is in the quantity ; and the 4'
lities are rectified of themselves.

Experiment solitary touching preparations before P urg
ing, and settling of the body afterwards. o
65. Physicians do wisely prescribe, that there o
Preparatives used before just purgations ; for ¢ i
tain it is, that purgers do many times great hurt,n
the body be not accommodated, both before ® )
after the purging. The hurt that they do, for' e
of preparation before purging, is by the sticking 0
the humours, and their not coming fair away, whi ;
causeth in the body great perturbations ‘m'd,s _
accidents during the purging ; and also the dim.ﬂ“ ’
ing and dulling of the working of the medicine 1t83r
that it purgeth not sufficiently : therefore the woi :
of preparation is double; to make the humours ﬂun‘
and mature, and to make the passages more OP eeu-
for both those help to make the humours pass ro "
dily. And for the former of these, syrups are mn ,
profitable; and for the latter, apozemes, or P"eptop
ing broths; clysters also help, lest the medicin® Buer
in the guts, and work gripingly. But it is ¥ o)
that bodies abounding with humours, and fat bod' g’
and open weather, are preparatives in thems(’lve
because they make the humours more fluid. ’
let a physician beware, how he purge after ha -
frosty weather, and in & lean body, without preP
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ration. Tor the hurt that they may do after purg-
ing, it is caused by the lodging of some humours in
ill places: for it is certain, that there be humours,

which somewhere placed in the body, are quiet, and
do little hurt; in other places,

especially passages,
do much mischief.

Therefore it is good, after
purging, to use apozemes and broths, not so much

opening as thosc used before purging ; but abster-
sive and mundifying clysters also are good to con-
clude with, to draw away the reliques of the

humours, that may have descended to the lower
region of the body.

Laperiment solitary touching stanching of blsod.

66. Blood is stanched divers ways. Tirst, by
astringents, and repercussive medicines. Secondly,
by drawing of the spirits and blood inwards, which
is done by cold, as iron or o stone laid to the neck
doth stanch the bleeding at the nose; also it hath
been tried, that the testicles being put into sharp
vinegar, hath made a sudden recess of the spirits,
and stanched blood. Thirdly, by the recess of the
blood by sympathy. So it hath been tried, that the
part that bleedeth, being thrust into the body of a
capon or sheep, new ript and bleeding, hath stanched
blood, as it seemeth, sucking and drawing up, by
similitude of substance, the blood it meeteth with, and
so itself going back. Fourthly, by custom and
time; so the Prince of Orange, in his first hurt by
the Spanish boy, could find no means to stanch ﬂ}Q
blood cither by medicine or ligament ; but was fain



14 NATURAL HISTORY.

to have the orifice of the wound stopped by mer}l’:

thumbs, succeeding one another, for the space att -

least of two days; and ot the last the blood byr"“e

tom only retired. Tlieye is a fifth way also in u®

to let blood in an adverse part, for g revulsion-

Ezperiment solitary touching change of aliments and
medicines.

67. 1t helpeth, both in medicine and aliments
change and not to continue the same medicine an.’
aliment still. Tte cause i, for that nature, bY eo”
tinual use of any thing, groweth to n satiety ﬂl:ae
dullness, cither of appetite or working. And We sge
that assuetude of things hurtful doth make them 1‘; o
their force to hurt; ag poison, which with use 80 i
have brought themselves to brook. And thereforle 50
is no marvel, though things helpful by custom o

. the
their force to help: I count intermission almos?

. . en
same thing with change; for that, that hath be%”
mtermitted, is after g sort new.

to

LEaxperiment solitary touching dicts. o
68. It is found by experience, that in diets
guaiacum, sarza, and the like, especially if t]?eyin
strict, the patient ig more troubled in the begin?:
than after continuance ; which hath made som¢ s

the more delicate sort of patients give them over

blo
the midst; supposing that if those diets £YO%

them 5o much at firg, they shall not be “;’1; al
endure them to the end, By the cause is, for 11'1ke;
those diets to dry up humours, rheums, and the ,

4
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and they cannot dry up until they have first atten-
uated; and while the humour is attenuated, it is
more fluid than it was before, and troubleth the body
a great deal more, until it be dried up and con-
sumed.  And therefore patients must expect a due
time, and not kick at them at the first.

Al 3 . . .
Laperiments in consort touching the production of cold.

The producing of cold is a thing very worthy the
inquisition; both for use and disclosure of causes.
For heat and cold are nature's two hands, whereby
she chiefly worketh ; and heat we have in readiness,
in respect of the fire; but for cold we must stay till
it cometh, or seek it in deep caves, or high moun-
tains: and when all is done, we cannot obtain it in
any great degree: for furnaces of fire are far hotter
than a summer’s sun; but vaults or hills are not
much colder than a winter’s frost.

G9. The first means of producing cold, is that
which nature presenteth us withal: namely, the
expiring of cold out of theinward parts of the earth
in winter, when the sun hath no power to overcome
it; the carth being, as hath been noted by some,
 primum frigidum.” This hath becn asserted, as
well by ancient as by modern philosophers: it was
the tenct of Parmenides. It was the opinion of the
author of the discourse in Plutarch, for I take it that
book was not Plutarch’s own, “De primo frigido.”
It was the opinion of Telesius, who hath renewed
the philosophy of Parmenides, and is the best of the
novelists.
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70. The second cause of cold is the c.O'“t“citnto
cold bodies; for cold ig active and tl‘imSl-the it
bodies adjacent, as well gg heat : which is seccold
those things that are touched with snow f”' et
water. And therefore, whosoever will be an inq¥ o
into nature, let him resort to g congervatory of s‘gine
and ice, such ag they use for delicacy to Cf>01 156
in summer : which is g poor and contemptible

)
. f suc
n respect of other uses, that may be made 0
conservatories.

- 7L The third cause is the primary natul
tangible bodies: for it i

well to be noted, tha,t y i
things whatsoever, tangible, are of themsel"es_;o of
except they have an accessory heat by fire, I 6;i 8
motion : for even the 8pirit of wine, or chemlc“lauc T
which are so hot in operation, are to the first b o
cold; and air itself compressed, and condens®® -
little by blowing, is cold.

dys
72, The fourth cause is the density of the b:th);r
for all densc bodies are colder than most

)
bodies, as metals, stone, glass, and they ﬂfe.longat'
in heating than softer bodjes. And it is certumf:col .
earth, dense, tangible, hold all of the nature 0 being’ .
The cause is, for that 4 matters tangible s
cold, it must needs follow, that where the matte
most congregate, the cold ig the greater. o

73. The fifth cause of cold, or rather of ‘.“c;d sed
and vehemency of cold, is o quick spirit in€ ol
in a cold body : as will appear to any that ;
attentively consider of nature iy many instancffs'mo ;
sce nitre, which hath o quick spirit, is cold 3 .
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cold to the tongue than a stone; so water is colder
than oil, because it hath a quicker spirit: for all oil,
though it hath the tangible parts better digested than
water, yet hath it a duller spirit: so snow is colder
than water because it hath more spirit withinit: so
we see that salt put to ice, as in the producing of
artificial ice, increaseth the activity of cold : so some
“ insecta,” which have spirit of life, as snakes and
silk-worms, are to the touch cold: so quicksilver is
the coldest of metals, because it is fullest of spirit.

74. The sixth cause of cold is the chasing and
driving away of spirits such as have some degree of
heat : for the banishing of the heat must needs leave
any body cold. This we see in the operation of
opium and stupefactives upon the spirits of living
creatures: and it were not amiss to try opium, by
laying it upon the top of a weather-glass, to see
whether it will contract the air: but I doubt it will
not succeed ; for besides that the virtue of opium
will hardly penetrate through such a body as glass,
I conceive that opium, and the like, make the
spirits fly rather by malignity, than by cold.

75. Scventhly, the same effect must follow upon
the exhaling or drawing out of the warm spirits,
that doth upon the flight of the spirits. There is an
opinion, that the moon is magnetical of heat, as the
sun is of cold and moisture : it were not amiss there-
fore to try it, with warm waters; the one exposed
to the beams of the moon, the other with some
skreen betwixt the beams of the moon and the
water, as we use to the sun for shade: and to see
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. . re
whether the former will cool sooner, ‘And‘ it Wegy
also good to inquire, what other means there m.r;
be to draw forth the exile heat which is in the &

(4
for that may be a secret of great power to produc
cold weather.

. . . o ns
Ezxperiments in consort, touching the wersion and tré

mutation of air into water. )
We have formerly set down the means of turn“‘i
air into water, in the experiment 27. But beeals
it is “magnale nature,” and tendeth to the subduin®
of avery great effect, and is also of manifold ?se;
we will add some instances in consort that give I8
thereunto, -
76. It is reported by some of the ancients, thz
sailors have used, every night, to hang fleeces P
wool on the sides of their ships, the wool towaier
the water; and that they have crushed fresh w® ;
out of them, in the morning, for their use. And t},]u
much we have tried, that a quantity of wool t1°
loose together, being let down into a deep well, “;e
hanging in the middle, some three fathom from t_n*
water, for a night, in the winter time ; ~inc.feased :
weight, as I now remember, to a fifth part. ”
77. 1t is reported by one of the ancients, that ;‘_
Lydia, near Pergamus, there were certain WOF B
men in time of wars floq into caves; and the m?“t
of the caves being stopped by the enemies, the};
were famished, Byt long time after the dead bone,
were found ; and some vegsels which they had car
ried with them ; and the veggels full of water; 9 )
that water thicker, ang more towards ice, than O™
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mon water : which is a notable instance of conden-
sation and induration by burial under earth, in caves,
for long time ; and of version also, as it should seem,
of air into water; if any of those vessels were empty.
Try therefore a small bladder hung in snow, and the
like in nitre, and the like in quicksilver : and if you
find the bladders fallen or shrunk, you may be sure
the air is condensed by the cold of those bodies, as
it would be in a cave under earth.

78. It is reported of very good credit, that in the
East Indies, if you sct a tub of water open in a room
where cloves are kept, it will be drawn dry in
twenty-four hours ; though it stand at some distance
from the cloves. In the country, they use many
times, in deceit, when their wool is new shorn, to
set some pails of water by in the same room, to in-
crease the weight of the wool.  But it may be, that
the heat of the wool, remaining from the body of the
sheep, or the heat gathered by the lying close of the
wool, helpeth to draw the watery vapour: but that
is nothing to the version.

79. Itis reported also credibly, that wool new
shorn, being laid casually upon a vessel of verjuice,
after some time, had drunk up a great part of the
verjuice, though the vessel were whole without any
flaw, and had not the bung-hole open. In this in-
stance, there is, upon the by, to be noted, the per-
colation or suing of the verjuice through the wood ;
for verjuice of itself would never have passed through
the wood : so as, it seemeth, it must be first in &
kind of vapour, before it pass.

VOL. 1V, E
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80. It is especially to be noted, that the cause
that doth facilitate the version of air into waters
when the air is not in gross, but subtilly mingled
with tangible bodies, is, as hath been partly touched
before, for that tangible bodies have an antiP“thy
with air; and if they find any liquid body that 1
more dense near them, they will draw it: and after
‘they have drawn it, they will condense it more, and
in effect incorporate it 3 for we see that a spunge, ?r
wool, or sugar, or a woollen cloth, being put but 17
part in water or wine, will draw the liquor highers
and beyond the pPlace where the water or wine-
cometh. ‘We see also, that wood, lute strings, and
the Like, do swell in moist seasons; as appeareth:by
the breaking of the strings, the hard turning of the
pegs, and the hard drawing forth of boxes, and open”
ing of wainscot doors : which is a kind of jnfusion
and is much like to an infusion in water, which will
make wood to swell ; as we sce in the filling of the
chops of bowls, by laying them in water. But fof
that part of these experiments which concerneth
attraction, we will reserve it to the proper title of
attraction.

81. There is also a version of air into water seeP
in the sweating of marbles and other stones; and of
wainscot before and in moist weather, This must
be, either by some moisture the body yieldeth, OF
else by the moist air thickened against the hard
body. But it is plain, that it i the latter ; for that
we see wood painted with oi1~coldur, will sooner
gather drops in a moist night, than wood alone, which
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is caused by the smoothness and closeness, which
letteth inno part of the vapour, and so turneth it
back, and thickeneth it into dew. We see also, that
breathing upon a glass, or smooth body, giveth a
dew ; and in frosty mornings, such as we call rime
frosts, you shall find drops of dew upon the inside
of glass windows; and the frost itself upon the
ground is but a version or.condensation of the moist
vapours of the night, into a watery substance: dews
likewise, and rain, are but the returns of moist
vapours condensed ; the dew, by the cold only of the
sun’s departure, which is the gentler cold ; rains, by
the cold of that which they call the middle region of
the air; which is the more violent cold.

82. It is very probable, as hath been touched,
that that which will turn water into ice, will like-
wise turn air some degree nearer unto water.
Therefore try the experiment of the artificial turn-
ing water into ice, whereof we shall speak in
another place, with air in place of water, and the ice
about it. And although it be a greater alteration
to turn air into water, than water into ice; yet there
is this hope, that by continuing the air longer time,
the effect will follow : for that artificial conversion
of water into ice, is the work of a few hours; and
this of air may be tried by a month’s space, or the
like. |

Experiments in consort touching induration of bodies.
Induration, or lapidification of substances more
soft,is likewise another degree of condensation ; and
18 o great alteration in nature. The effecting and
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accelerating thereof is very worthy to be inquired-
It is effected by three means. The first is by cold ;
whose property is to condense and constipate, 88
hath been said. The second is by heat; which 1
not proper but by consequence ; for the heat doth
attenuate; and by attenuation doth send forth the
spirit and moister part of a body ; and upon thats
the more gross of the tangible parts do contract an"l’
sear themselves together ; both to ayvoid “-yacuums

as they call it, and also to munite themselves agai““

the force of the fire, which they have suffered. And
the third is by assimilation; when a hard body
assimilateth a soft, being contiguous to it.

The examples of induration, taking them pro-
miscuously, are many: as the generation of stones
within the earth, which at the first are but rude
earth or clay: and so of minerals, which come, 10
doubt, at first of Juices concrete, which afterwards
indurate : and s0 of porcelain, which is an artificis
cement, buried in the earth a long time; and 80
the making of brick and tile : also the making of
glass of a certain sand and brake-roots, and some

other matters; also the exudations of rock-diamonds
and erystal, which harden with time ; olso the indura”
tion of bead-amber, which at first is a soft substance
as appearcth by the flies and spiders which are found
init; and many more: but we will speak of them
distinctly.

83. For indurations by cold, there be fow trials
of it ; for we have no strong or intense cold here of
the surface of the earth, so near the beams of the
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sun, and the heavens. The likeliest trial is by snow
and ice; for as snow and ice, ecspecially being
holpen and their cold activated by nitre, or salt, will
turn water into ice, and that in a few hours; so it
may be, it will turn wood or stiff clay into stone, in
longer time. Put therefore into a consérving pit of
snow and ice, adding some quantity of salt and nitre,
a piece of wood, or a piece of tough clay, and let it

lic a month or more.
84. Another trial is by metalline waters, which

have virtual cold in them. Put therefore wood or
clay into smith’s water, or other metalline water, and
try whether it will not harden in some reasonable
time. But I understand it of metalline waters that
come by washing or quenching; and not of strong
waters that come by dissolution; for they are too
corrosive to consolidate.

85. It is already found that therc are some
natural spring waters, that will inlapidate wood ; so
that you shall sce one piece of wood, whercof the
part above the water shall continue wood ; and the
part under water shall be turned into a kind of
gravelly stone. It is likely those waters are of some
metalline mixture ; but there would be more parti-
cular inquiry made of them. It is certain, that an
egg was found, having lain many years in the bot-
tom of a mote, where the earth had somewhat over-
grown it; and this egg was come to the hardness
of a stone, and had the colours of the whitc and yolk
perfect, and the shell shining in small grains like
sugar or alabaster.
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86. Another experience there is of induration by
cold, which is already found ; which is, that metals
themselves are hardened by often heating ond
quenching in cold water: for cold ever worketh

- most potently upon heat precedent. )

87. Tor induration by heat, it must be const
dered, that heat, by the exhaling of the moister
parts, doth either harden the body, as in bricks, tiless
&c. or if the heat be more fierce, moketh the grosser
part itself run and melt; as in the making of ordr-
nary glass; and in the vitrification of carth, as W¢
gee in the inner parts of furnaces, and in the vitrifi
cation of brick, and of metals. And in the former
of these, which is the hardening by baking withqﬂt
melting, the heat hath these degrees ; first, it me
durateth, and then maketh fragile; and lastly 1t
doth incinerate and calcinate.

88. But if you desire to make an induration
with toughness, and less fragility, o middle way
would be taken; which is that which Aristotle hath
well noted ; but would be thoroughly verified. It
is to decoct bodies in water for two or three days:
but they must he such_bodies into which the wate
will not enter; as stone and metal ; for if they be
bodies into which the water will enter, then 108
seething -will rather soften than indurate them ; .“5‘
hath been tried in eggs, &c. [therefore softer bodies
must be put into bottles, and the bottles hung into
water secthing with the mouths open above the wate.l.’,:
that no water may get in; for by this means the Vi~
tual heat of the water will enter ; and such a heat, 8
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will not make the body adust or fragile; but the
substance of the water will be shut out. 'This expe- -
riment we made; and it sorted thus. It was tried
with a piece of free-stone, and with pewter, put into
the water at large. The free-stone we found received
in some water ; for it was softer and easier to scrape
than a piece of the same stone kept dry. But the
pewter, into which no water .could enter, became
more white, and liker to silver, and less flexible by
much. There were also put into an earthen bottle,
placed as before, a good pellet of clay, a piece of
cheese, a piece of chalk, and a piece of free-stone.
The clay came forth almost of the hardness of stonc;
the cheese likewise very hard, and not well to be cut ;
the chalk and the free-stone much harder than they
were. The colour of the clay inclined not a whit
to the colour of brick, but rather to white, as in
ordinary drying by the sun. Note, that all the for-
mer trials were made by a boiling upon a good hot
fire, renewing the water as it consumed, with other
hot water ; but the boiling was but for twelve hours
only; and it is like that the experiment would have
been more effectual, if the boiling had been for two
or three days, as we prescribed before.

89. As touching assimilation for this is a de-
grec of assimilation even in inanimate bodies, we
see examples of it in some stones in clay-grounds,
lying near to the top of the earth, where pebble
is; in which you may manifestly see divers pebbles
gathered together, and a crust of cement or

4
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stone between them, as hard as the pebbles them-
selves ; and it were good to make g tria] of purposes
by taking clay, and putting in it divers pebble stones
thick set, to see whether in continuance of time, it
will not be harder than other clay of the same lump»
in which no pebbles are set. We see also in ruins of
old walls, especially towards the bottom, the mortar
will become as hard as the brick : we see also, that
the wood on the sides of vessels of wine, gathereth 8
crust of tartar, harder than the wood itself; and
scales likewise 8row to the teeth, harder than the
teeth themselves.

90. Most of all, induration by assimilation 8P
peareth in the bodies of trees and living creatures:
for no nourishment that the tree receiveth, or that
the living creature receiveth, is so hard as WOO‘?’
bone, or horn, &c. but is indurated after by assimi-
lation.

Laperiment solitary touching the wersion of water
nto air. ’

91. The eye of the understanding is like the €y¢
of the sense: for as you may see great object®
through small crannies, or levels; so you may s€€
great axioms of nature through small and contempti-
ble instances. The speedy depredation of air up?“
watery moisture, and version of the same into 8l
appeareth in nothing more visible, than in the sudden
discharge or vanishing of a little cloud of breath oF
vapour from glass, or the blade of a sword, or any
such polished body, such as doth not at all detain
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or imbibe the'moisture; for the mistiness scattereth
and breaketh up suddenly. But the like cloud, if it
were oily or fatty, will not discharge; not because
it sticketh faster; but because air preyeth upon
water; and flame and fire upon oil; and therefore
to take out a spot of grease they use a coal upon
brown paper ; because fire worketh upon grease or
oil, as air doth upon water. And we see paper oiled,
or wood oiled, or the like, last long moist; but wet
with water, dry or putrify sooner. The cause is, for
that air meddleth little with the moisture of oil.

Eaperiment solitary touching the force of union. "

92. There is an admirable demonstration in the
same trifling instance of the little cloud upon glass,
or gems, or blades of swords, of the force of union,
even in the least quantities, and weakest bodies, hoy,
much it conduceth to preservation of the present
form, and the resisting of a new, For mark well
the discharge of that cloud; and you shall see it
ever break up, first in the skirts, and last in the
midst. We see likewise, that much water draweth
forth the juice of the body infused; but little water
is imbibed by the body: and this is a principal
cause, why in operation upon bodies for their ver-
sion or alteration, the trial in great quantities doth
not answer the trial in small; and so deceiveth many ;
for that, I say, the greater body resisteth more any
alteration of form, and requireth far greater strength
in the active body.that should subdue it.
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Experiment solitary touching the producing of feathers
and hairs of divers colours.

93. We have spoken before, in the fifth instances
of the cause of orient colours in birds; which is by
the fineness of the strainer; we will now endeavour
to reduce the same axiom to a work, For this writ"
ing of our « Sylva Sylvarum” is, to speak propel'l.)"
not natural history, but a high kind of natural magic
For it is not a description only of nature, but 8
breaking of nature into great and strange works:
Try therefore the anointing over of pigeons, o
other birds, when they are but in their down ; or of
whelps, cutting their hair as short ag may be; of of
some other beast; with some ointment that is #oF ‘
hurtful to the flesh, and that will harden and stick
very close; and see whether it will not alter the
colours of the feathers or hair, It is received, that the
pulling off the first feathers of birds clean, will make
the new come forth white: and it is certain th‘f‘t
white is a penurious colour, and where moisture 1
scant.  So blue violets, and other flowers, if they be
starved, turn pale and white; birds and horses, PY
age or scars, turn white: and the hoar hairs of me®
come by the same reason. Apg therefore in birds
it is very likely, that the feathers that come first will
be many times of divers colours, according to the
nature of the bird, for that the skin is more porous

but when the skin is more shut and close, the fea-
thers will come white, This is a good experiment’
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not only for the producing of birds and beasts of
strange colours ; but also for the disclosure of the
nature of colours themselves: which of them require
a finer porosity, and which a grosser.

Exzperiment solitary touching the nourishment of living
creatures before they be brought forth.

94. It is a work of providence, that hath been
truly observed by some, that the yolk of the egg con-
duceth little to the generation of the bird, but only
to the nourishment of the same ; for if a chicken be
opened, when it is new hatched, you shall find much
of the yolk remaining. And it is needful, that birds
that are shaped without the female’s womb have in
the egg, as well matter of nourishment, as matter of
generation for the body. TFor after the egg is laid,
and severed from the body of the hen, it hath no
more nourishment from the hen, but only a quick-
ening heat when she sitteth. But beasts and men
need not the matter of nourishment within themselves,
because they arc shaped within the womb of the

female, and are nourished continually from her
body.

Experiments in consort touching sympathy and antipa-
thy for medicinal usc. ;

95. It is an inveterate and received opinion, that
cantharides applied to any part of the body, touch
the bladder and exulcerate it, if they stay on long.
It is likewise received, that a kind of stone, whi.Ch‘
they bring out of the Woest-Indies, hath a peculiar
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force to move gravel, and to dissolve the stone :‘ 1;1
somuch, as laid but to the wrist, it hath so fO"Cle
sent down gravel, as men have been glad to remoV
it, it was so violent, o
96. It is received, and confirmed by daily exP ;
ce, that the soles of the feet have great affinl i
with the head and the mouth of the stomach; 28 ‘:h
see going wet-shod, to those that use it not, ﬂffec#e t
both : applications of hot powders to the feet ae-
tenuate first, and after dry the rheum: and ?heib
fore a physician that would be mystical, prcscnbe 1’
for the cure of the rheum, that a’'man should w:‘at
continually upon & camomile-alley ; meaning; tfse
he should put camomile within his socks. lecW;t
Pigeons bleeding, applied to the soles of the fe.er
ease the head: and soporiferous medicines sppY
unto them, provoke sleep. h

97. 1t seemeth, that a8 the feet have a symP“t ):
with the head, so the wrists and hands have & s_yms
pathy with the heart ; we see the affects and pﬂsslolne
of the heart and Spirits are notably disclosed by *t 1:_
pulse : and it is often tried, that juices of St‘oc
gilly-flowers, rose-campian, garlick, and other thing®
applied to the wrists, and renewed, have cured 10".3
agues.” And I conceive, that washing with certm'f
liquors the palms of the hands doth much 800(1'
and they do well i heats of agues, to hold in the
hands eggs of alabaster and balls of crystal.

Of these things we shall speak more, when WO

handle the title of sympathy and antipathy in the
proper place.

rien
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Eaperiment solitary touching the secret processes of
nature.

98. The knowledge of man hitherto hath been
determined by the view or sight; so that whatsoever
is invisible, either in respect of the fineness of the
body itself, or the smallness of the parts, or of the
subtilty of the motion, is little inquired. And yet
these be the things that govern nature principally ;
and without which you cannot make any true ana-
lysis and indication of the procecdings of nature.
"The spirits or pneumaticals, that are in all tangible
bodies, are scarce known. Sometimes they take
- them for “vacuum;” whereas they are the most
active of bodies. Sometimes they take them for air ;
from which they differ exccedingly, as much as wine
from water; and as wood from ecarth. Sometimes
they will have them to be natural heat, or a portion
of the element of fire; whereas some of them are
crude and cold. And sometimes they will have them
to be the virtues and qualities of the tangible parts
which they see; whereas they are things by them-
sclves. And then, when they come to plants and
living creatures, they call them souls. And such
superficial speculations they have ; like prospectives,
that shew things inward, when they are but paint-

ings. Neither is this a question of words, but infi-
nitely material in nature. For spirits are nothing
else but a natural body, rarified to a proportion, and
included in the tangible parts of bodies, asin an

integument. And they be no less differing one from
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the other, than the dense o tangible parts; and
they are in all tangible bodijeg whatsoever, more oF
less; and they are never almost at rest; and from
them, and their motions, principally proceed arefa®”
tion, colliquation, concoction, maturation, P“tref?c‘ ’
tion, vivification, and most of the effects of ﬁ“turﬁ’:
for, as we have figured them in our « Sapient’®
Veterum,” in the fable of Proserpina, you shall in the
infernal regiment hear little doings of Pluto, but
most of Proserpina : for tangible parts in bodies are
stupid things; and the 8pirits do in effect all. ’f&s
for the differences of tangible parts in bodies, the "
dustry of the chemists hath given some light, in dis”
cerning by their separations the oily, crude, purer.
impure, fine, gross parts of bodies, and the Jike-
And the physicians are content to acknowledge; tha
herbs and drugs have divers parts; as that opiu®
hath a stupefactive part, and a heating part; the
one moving sleep, the othey a sweat following; "
that rhubarb hath purging parts, and astringe®
parts, &c.  But this whole inquisition is weakly 8"
negligently handled. And for the more subtle dif
ferences of the minute parts, and the posture 0
them in the body, which also hat}, great effects, theY
are not at all touched: g for the motions of the
minute parts of bodies, which do so great effect®
they have not been observed at all; because theY
are invisible, and incur nog to the eye ; but yet they
are to be deprehended by experience : as Democt”
tus said well, when they charged him to hold, that
the world was made of gycl little motes, as Were
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seen in the sun: © Atomus,” saith he, “ necessitate
* rationis et experientism esse convincitur; atomum
“ enim nemo unquam vidit.” And therefore the
tumult in the parts of solid bodies, when they are
compressed, which is the cause of all flight of bodies
through the air, and of other mechanical motions,
as hath been partly touched before, and shall be
throughly handled in due place, is not seen at all.
But nevertheless, if you know it not, or inquire it
not attentively and diligently, you shall never be
able to discern, and much less to produce, a number
of mechanical motions. Again, as to the motions
corporal, within the inclosures of bodies, whereby
the effects, which were mentioned before, pass
between the spirits and the tangible parts, which
are arefaction, colliquation, concoction, maturation,
&c. they are not at all handled. But they are put
off by the names of virtues, and natures, and actions,
and passions, and such other logical words.

Eaperiment solitary touching the power of heat.

99. It is certain, that of all powers in nature
heat is the chief; both in the frame of nature, and
in the works of art. Certain it is likewise, that the
effects of heat are most advanced, when it worketh
upon a body without loss or dissipation of the
matter ; for that cver betrayeth the account. And
therefore it is true, that the power of heat is best
Perceived in distillations which are performed in
close vessels and receptacles. But yet there is o
higher degree; for howsoever distillations do keep
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the body in cells and cloisters, without going abroad:
yet they give space unto bodies to turn into vapo¥"’
to return into liquor, and to separate one part fro‘:
another.  So as nature doth expatiate, althoug}} 1e
hath not. full Jiber ty : whereby the true and uwr'ns
operations of heat are not attained. But if b?d‘e‘
may be altered by heat, and yet no such recip?®
cation of rarefaction, and of condensation, 89 0.
separation, admitted, then it is like that £his Pf"n
teus of matter, being held by the sleeves, will 1%
and change into many metamorphoses. Take ther¢
fore a square vessel of iron, in form of a cubé 'ﬂ‘;o
let it have good thick ang strong sides. Put W

it & cube of wood, that may fill it as close 88 mﬂs};
be, and let it have a cover of iron, as strong ot lel:n .
88 the sides, and let it be well luted, after te
manner of the chemists. Then place the vesse
within burning coals, kept quick kindled for sl
few hours’ space. Then take the vessel from

e
fire, and take off the cover, and sec what is beco™

. Ao
of the wood. 1| conceive, that since all infle

mation and evaporation are utterly prohibitcd’ aﬂse
the body still turned upon itself, that one of tbeh

two effects will follow . either that the body of :’
wood will be turned intg a kind of ¢ amalgam®
the chemists cal it, or that the finer part will
turned into air, and the grosser stick as it ¥
baked, and incrustate upon the sides of the V%
being become of a denger matter than the W%

itself crude.  And for another trial, tuke also Wt
and put it in the like vessel, stopped as beforés

er¢
e])



CENTURY L 65

use a gentler heat, and remove the vessel sometimes
from the fire; and again, after some small time,
when it is cold, renew the heating of it; and repeat
this alteration some few times: and if you can once
bring to pass, that the water, which is one of the
simplest of bodies, be changed in colour, odour, or
taste, after the manner of compound bodies, you may
be sure that there is a great work wrought in
nature, and a notable entrance made into strange
changes of bodies and productions ; and also a way
made to do that by fire, in small time, which the
sun and age do in long time. But of the admirable
effects of this distillation in close, (for so we call it,)
which is like the wombs and matrices of living
creatures, where nothing expireth nor separateth
we will speak fully, in the due place; not that we
aim at the making of Paracelsus’s pygmies, or any
such prodigious follies ; but that we know the effects
of heat will be such, as will scarce fall under the
conceit of man, if the force of it be altogether
kept in.

Eaperiment solitary touching the impossibility of
anmihilation.

100. There is nothing more certain in nature than
that it is impossible for any body to be utterly annihi-
lated ; but that as it was the work of the omnipo-
tency of God to make somewhat of nothing, so it
requircth the like omnipotency to turn somewhat
into nothing. And therefore it is well said by an

obscure writer of the scct of the chemists, that there
VoI, 1v, F
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is.no such way to effect the strange transmutations
of bodies, as to endeavour and urge by all means the
reducing of them to nothing. And herein is con”
tained also a great secret of preservation of bodies
from change ; for if you can prohibit, that they
neither turn into air, because no air cometh to them
nor go into the bodies adjacent, because they 81°
utterly heterogeneal; nor make a round and circu-
lation within themselves; they will never chang®
though they be in their nature never so perishable
or mutable. We see how flies, and spiders, and the
like, get a sepulchre in amber, more durable tha?
the monument and embalming of the body of any
king. And I conceive the like will be of bodies pub
into quicksilver. But then they must be but this
as a leaf, or a piece of paper or parchment ; for .'f
they have a greater ‘crassitude, they will alter 1.“
their own body, though they spend not. But of thi®

we shall speak more when we handle the title of
conservation of bodies.
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CENTURY II.

Experiments in consort touching Music.

Music, in the practice, hath been well pursued,
and in good variety ; but in the theory, and espe-
cially in the yielding of the causes of the practic,
very weakly; being reduced into certain mystical
subtilties of no use and not much truth. We shall,
therefore, after our manner, join the contemplative
and active part together.

101. All sounds are either musical sounds, which
we call tones; whereunto there may be an harmony ;
which sounds are ever equal ; as singing, the sounds
of stringed and wind instruments, the ringing of
bells, &c. or immusical sounds, which are ever un-
equal ; such as are the voice in speaking, all whisper-
ings, all voices of beasts and birds, except they be
singing-birds, all percussions of stones, wood, parch-
ment, skins, as in drums, and infinite others.

102, The sounds that produce tones, are ever
from such bodies as are in their parts and pores
equal; as well as the sounds themsclves are equal;
and such are the percussions of metal, as in
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bells ; of glass, asin the filliping of a drinking glass:
of air, as in men’s voices whilst they sing, in pipess
whistles, organs, stringed instruments, &c. and of
water, as in the nightingale pipes of regals, OF
organs, and other hydraulics; which the ancients
bad, and Nero did so much esteem, but are now lost-
And if any man think, that the string of the boW
and the string of the viol are neither of them cqual
bodies, and yet produce tones, he is in an errof:
For the sound is not created between the bow ©OF
“ plectrum” and the string ; but between the string
and the air; no more than it is between the finger
or quill, and the string in other instruments. S°
there are, in effect, but three percussions that create
tones ; percussions of metals, comprehending glas®
and the like, percussions of air, and percussions ©
water.

103. The diapason or eighth in music 18 the
sweetest concord, in so much as itis in cffect ap
unison; as we see in lutes that are strung in the
base strings with two strings, one an eighth above
another ; which make but as one sound. And every
eighth note in ascent, as from eight to fifteen, fro™
fifteen to twenty-two, and so in “ infinitum,” are but
scales of diapason. The cause is dark, and hath not
been rendred by any ; and therefore would be better
contemplated. It seemeth that air, which is the sub”
ject of sounds, in sounds that are not tones, which
are all unequal, as hath been said, admitteth much
variety ; as we see in the voices of living creatures:
and likewise in the voices of several men, for we 8¢
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capable to discern several men, by their voices, and in
the conjugation of letters, whence articulate sounds
proceed ; which of all others are most various. Butin
the sounds which we call tones, that are ever equal,
the air is not able to cast itself into any such variety ;
but is forced to recur into one and the same posture
or figure, only differing in greatness and smallness.
So we see figures may be made of lines, crooked and
traight, in infinite variety, where there is inequality ;
ut cireles, or squares, or triangles equilateral, which
we all figures of equal lines, can differ but in greater
or lesser.

104. Ttis to be noted, the rather lest any man
should think that there is any thing in this number
of eight, to create the diapason, that this compu-
tation of eight is a thing rather received, than any
true computation. For a true computation ought
ever to be by distribution into equal portions. Now
there be intervenient in the rise of ecight, in
tones, two beemolls, or half notes: so as if you
divide the tones equally, the eight is but seven whole
and equal notes ; and if you subdivide that into half-
notes, as it is in the stops of a lute, it maketh the
number of thirteen.

105. Yet this is true, that in the ordinary rises
and falls of the voice of man, not measuring the tone
by whole notes, and half-notes, which is the equal
measure, there fall out to be two beemolls, as hath
been said, between the unison and the diapason : and
this varying is natural. For if a man would enden-
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vour to raise or fall his voice, still by half-notes, like
the stops of a lute ; or by whole notes alone without
halfs, as far asan eighth; he will not be able 0
frame his voice unto it. Which sheweth, that after
every three whole notes, nature requireth, for all
harmonical use, one half-note to be interposed.

106. It is to be considered, that whatsoeve®
virtue is in numbers, for conducing to consent ©
notes, is rather to be ascribed to the ante-numbers
than to the entire number ; as namely, that the
sound returneth after six or after twelve ; so that
the seventh or the thirteenth is not the mattels
but the sixth or the twelfth ; and the seventh and
the thirteenth are but the limits and boundaries ©
the return.

107. The concords in music which are perfect
or semiperfect, between the unison and the diapaso™
are the fifth, which is the most perfect; the third
next ; and the sixth, which is more harsh: and, 88
the ancicnts esteemed, and so do myself and some
other yet, the fourth which they call diatessarom
As for the tenth, twelfth, thirteenth, and so in « in”
finitum,” they be but recurrences of the formel
viz. of the third, the fifth, and the sixth; being &P
eighth respectively from them.

108. For discords, the second and the seventh
are of all others the most odious in harmony, to the
sense ; whereof the one is next above the unison, the
other next under the diapason : which may shew
that harmony requireth a competent distance of notes:
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109. In harmony, if there be not a discord to
the base, it doth not disturb the harmony, though
there be a discord to the higher parts; 80
the discord be not of the two that are odious;
and therefore the ordinary consent of four parts
consisteth of an eighth, a fifth, and a third to
the base; but that fifth is a fourth to the treble,
and the third is a sixth. And the cause is, for that
the base striking more air, doth overcome and drown
the treble, unless the discord be very odious; and
50 hideth a small imperfection. TFor we see, that
in one of the lower strings of a lute, there soundeth

not the sound of the treble, nor any mixt sound, but
only the sound of the base.

110. We have no music of quarter-notes; and it
may be they are not capable of harmony ; for we seec
the half notes themselves do but interpose some-
times. Nevertheless we have some slides or relishes
of the voice or strings, as it were continued without
notes, from one tone to another, rising or falling,
which are delightful.

111. The causes of that which is pleasing or
ingrate to the hearing, may receive light by that
which is pleasing or ingrate to the sight. There be
two things pleasing to the sight, leaving pictures
and shapes aside, which are but secondary objects;
and please or displease but in memory ; these two
are colours and order. The pleasing of colour sym-
bolizeth with the pleasing of any single tone to t.he
ear ; but the pleasing of order doth symbolize Wlfh
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harmony. And therefore we seo in garden-knots,
and the frets of houses, and all equal and well
answering figures, as globes, pyramids, cones, cylin®
ders, &c. how they please; whereas unequal figures
are but deformities. And both these pleasures, that
of the eye, and that of the ear, are but the effects of
equality, good proportion, or correspondence £0
that, out of question, cquality and correspondenc®
are the causes of harmony. But to find the propor”
tion of that correspondence, is more abstruse ; whereo
notwithstanding we shall spcak somewhat, when W€
handle tones, in the general enquiry of sounds.

112. Tones are not so apt altogether to procur®
sleep as some other sounds ; as the wind, the purli“g
of water, humming of bees, o sweet voice of one that
readeth, &c. The cause whereof is, for that tones
because they are equal and slide not, do more strike
and erect the sense than the other. And overmuch
attention hindereth sleep.

113. There be in music certain figures or tropess
almost agrecing with the figures of rhetoric, and
with the affections of the mind, and other senses:
First, the division and quavering, which please 80
much in music, have an agreement with the glitter-
ing of light; as the moon-beams playing upon #
wave.  Again, the falling from a discord to a con-
cord; which maketh great sweetness in music, hath
an agreement with the affections, which are reinte-
grated to the better, after some dislikes 3 it ugrceth
also with the taste, which is soon glutted with that
which is sweet alone. The sliding from the close of



CENTURY 1l. 73

cadence, hath an agreement with the ﬁgure in rheto-

ric, which they call “ praeter expectatum;” for there

is a pleasure even in being deceived. The 1eports,

and fuges, have an agreement with the figures in
rhetoric, of repetition and traduction. "The triplas,
and changing of times, have an agreement with the .
changes of motions; as when golliard time, and
Measure time, are in the medley of one dance.

114, It hath been anciently held and observed,
that the sense of hearing, and the kinds of music,
have most operation upon manners; as, to en-
Courage men, and make them warlike; to make
them soft and effeminate; to make them grave;
to make them light; to make them gentle and
inclined to pity, &c. The cause is, for that the
sense of hearing striketh the spirits more immedi-
ately than the other senses; and more incorporeally
than the smelling ; for the sight, taste, and feeling,
bave their organs not of so present and immediate
access to the spirits, as the hearing hath. And as
for the smelling, which indeed worketh also imme-
diately upon the spirits, and is forcible while the
object remaineth, it is with a communication of the
breath or vapour of the object odorate; but
harmony entering easily, and mingling not at all,
and coming with a manifest motion, doth by custom
of often affecting the spirits, and putting them into
one kind of posture, alter not a little the nature of
the spirits, cven when the object is removed. And
therefore we sce, that tunes and airs, even in their
own nature, have in themselves some affinity with
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the affections; as there be merry tunes, doleful
tunes, solemn tunes; tunes inclining men’s minds t'o
pity ; warlike tunes, &c. So as it is no marvel 1
they alter the spirits, considering that tunes have 8
predisposition to the motion of the spirits in the”
selves. But yet it hath been noted, that though th®
variety of tunes doth dispose the spirits to variety °
passions, conform unto them, yet generally mustc
feedeth that disposition of the spirits, which 1
findeth. We see also, that several airs and tunes 49
please several nations and persons, according t0 the
sympathy they have with their spirits.

Ezperiments in consort touching sounds; and Sfirst
touching the nullity and entity of sounds.

Perspective hath been with some diligenc®
enquired ; and so hath the nature of sounds, in som®
sort, as far as concerneth music: but the nature ©
soundsin general hath been superficially observed- It
is one of the snbtilest pieces of nature. And pesidess
I practise, as I do advise ; which is, after long en
quiry of things immersed in matter, to interpo®®
some subject which is immateriate, or less materiaté ’
such as this of sounds’; to the end, that the intellect
may be rectified, and become not partial.

115. It is first to be considered, what great mo-
tions there are in nature, which pass without sou”
or noise. ‘The heavens turn about in a most rap’
motion, without noise to us pereeived ; though 1
gome dreams they have been said to make an exce!”
lent music. So the motions of the comets, and fiery
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meteors, as « stella cadens,” &c. yield no noise. And
if it be thought, that it is the greatness of distance
from us, whereby the sound cannot be heard ; we
see that lightnings and coruscations, which are near
at hand, yield no sound neither : and yet in all these,
there is a percussion and division of the air. The
Winds in the upper region, which move the clouds
above, which we call the rack, and are not perceived
below, pass without noise. The lower winds in a
Plain, except they be strong, make no noise; but
amongst trees, the noise of such winds will be per-
ceived. And the winds, generally, when they make
anoise, do ever make it unequally, rising and falling,
and sometimes, when they are vehement, trembling
at the height of their blast. Rain or hail falling,
though vehemently, yieldeth no noise in passing
through the air, till it fall upon the ground, water,
houses, or the like. Water in a river, though a
swift stream, is not heard in the channel, but runneth
in silence, if it be of any depth ; but the very stream
upon shallows, of gravel, or pebble, will be heard.
And waters, when they beat upon the shore, or are
straitned, as in the falls of bridges, or are dashed
against themselves, by winds, give a roaring noise.
Any piece of timber, or hard body, being thrust
forwards by another body contiguous, without
knocking, giveth no noise. And so bodies in weigh-
ing one upon another, though the upper body press
the lower body down, make no noise. So the motion
in the minute parts of any solid body, which is the
principal cause of violent motion, though unob-
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served, passeth without sound; for that sound that
is heard sometimes is produced only by the breaking
of the air, and not by the impulsion of the parts:
So it is manifest, that where the anterior bod_y
giveth way, as fast as the posterior cometh on, it
maketh no noise, be the motion never so great oF
swift.

116, Air open, and at large, maketh no noisé
except it be sharply percussed ; as in the sound Of:”‘
string, where air is percussed by a hard and st1
body, and with a sharp loose : for if the string be
not strained, it maketh no noise. But where the
air is pent and straitned, there breath or other bloV”
ing, which carry but a gentle percussion, suffice £
create sound; as in pipes and wind-instruments
But then you must note, that in recorders, which
go with a gentle breath, the concave of the pipes
were it not for the fipple that straitneth the 8i%
much more than the simple concave, would yield 10
sound. For as for other wind-instruments, they
require a forcible breath; as trumpets, cornet®
hunters’ horns, &c. which appeareth by the blow?
cheeks of him that windeth them. Organs also ar¢
blown with a strong wind by the bellows. And noté
again, that some kind of wind-instruments are bloWD
at a small hole in the side, which straitneth the
breath at the first entrance: the rather, in respect
of the traverse and stop above the hole, which per-
formeth the fipple’s part; as it is seen in flutes and
fifes, which will not give sound by a blast at the
end, as recorders, &c. do. Likewise in all whistling»



CENTURY 11. 77

you contract the mouth ; and to make it more sharp,
men sometimes use their finger. But in open air,
if you throw a stone or a dart, they give no sound ;
no more do bullets, except they happen to be a little
hollowed in the casting ; which hollowness penncth
the air: nor yet arrows, except they be ruffled in
their feathers, which likewise penneth the air. As
for small whistles or shepherds oaten pipes, they
8ive a sound because of their extreme slenderness,
Whereby the air is more pent than in a wider pipe.
Again, the voices of men and living creatures pass

through the throat, which penneth the breath. As
for the Jews.har

besides,
mouth.

P, it is a sharp percussion; and
hath the advantage of penning the air in the

117. Solid bodies, if they be very softly per-

cussed, give no sound ; as when a man treadeth very

softly upon boards. So chests or doors in fair

weather, when they open easily, give nosound. And
cart-wheels squeak not when they are liquored.

118, The flame of tapers or candles, though it
be a swift motion and breaketh the air, yet passeth
" without sound. Air in ovens, though, no doubt, it

doth, as it were, boil and dilate itself, and is reper-
cussed ; yet it is without noise. ‘

119. Flame percussed by air giveth a noise; as
iIn blowing of the fire by bellows ; greater than if
the bellows should blow upon the air it itself. And
S0 likewise flame percussing the air strongly, as when
flame suddenly taketh and openeth, giveth a noise ;
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so great flames, while the one impelleth the others
give a bellowing sound.

120. There is a conceit runneth abroad, that
there should be a white powder, which will discharg®
a piece without noise ; which is a dangerous expe
riment if it should be true: for it may cause secreb
murders. But it seemeth to me impossible ; for if
the air pent be driven forth and strike the air ope®
it will certainly make a noise. As for the whit®
powder, if any such thing be, that may extinguish
or dead the noise, it is like to be a mixture of petr®
and sulphur, without coal. For petre alone wil
not take fire. Andif any man think, that the sound
may be extinguished or deaded by discharging the
pent air, before it cometh to the mouth of the piec®
and to the open air, that is not probable ; for it wil
make more divided sounds : as if you should make #
cross-barrel hollow through the barrel of a pieces it
may be it would give several sounds, both at the
nose and at the sides. But I conceive, that if it wer®
possible to bring to pass, that there should be no i
pent at the mouth of the piece, the bullet might fly
with small or no noise. For first it is certain, ther®
is no noise in the percussion of the flame upon the
bullet. Next the bullet, in piercing through the
air, maketh no noise as hath been gaid. And the®™
if there be no pent air that striketh upon open aify
there is no cause of noise ; and yet the flying of the
bullet will not be stayed. For that motion, as hath
been oft said, is in the parts of the bullet, and not i
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the air. So as trial must be made by taking some
small concave of metal, no more than you mean to
fill with powder, and laying the bullet in the mouth
of it, halfout into the open air.

121. I heard it affirmed by a man that was a
great dealer in secrets, but he was but vain, that
there was a conspiracy, which himself hindered, to
have killed queen Mary, sister to Queen Elizabeth,
by & burning-glass, when she walked in St. James’s
Park, from the leads of the house. But thus much,
no doubt, is true; that if burning-glasses could be
brought to a great strength, as they talk generally
of burning-glasses that are able to burn a navy, the
Percussion of the air alone, by such a burning-glass,
would make no noise; no more than is found in
coruscations and lightnings without thunders.

122, I suppose, that impression of the air with
sounds asketh a time to be conveyed to the sense,
as well as the impressing of species visible ; or else
they will not be heard. And therefore, as the bullet
moveth so swift that it is invisible; so the same swift-
ness of motion maketh it inaudible : for we see, that
the apprehension of the eye is quicker than that of
the ear.

123. All eruptions of air, though small and
slight, give an entity of sound, which we call crack-
ling, puffing, spitting, &c. as in bay-salt, and bay-
eaves, cast into the fire ; so in chestnuts, when they
leap forth of the ashes; so in green wood laid upon
the fire, especially roots; so in candles, that spit
flame if they be wet ; so in rasping, sneczing, &c. 80
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in a rose leaf gathered together into the fashion of 8

purse, and broken upon the forehead, or pack of the
hand, as children use.

Ezxperiments in consort touching production, conservd
tion, and dilation of sounds ; and the office of the
air therein. ‘

124. The cause given of sound, that it should
be an elision of the air, whereby, if they mean any

thing, they mean a cutting or dividing, or else 20

attenuating of the air, is but a term of ignoraﬂce;

and the notion is but a catch of the wit upon 2 few
instances; as the manner isin the philosophy received:

And it is common with men, that if they have gotfen

a pretty expression by a word of art, that expref’f‘“’.n

goeth current ; though it be empty of matter-

conceit of elision appeareth most manifestly to
false, in that the sound of a bell, string, or the like,
continueth melting some time after the pcrcussi"";
but ceaseth straightways, if the bell, or string
touched and stayed: whereas, if it were the clision
of the air that madethe sound, it could not be that the

touch of the bell or string should extinguish so 81%"

denly that motion caused by the elision of the 8l

This appeareth yet more manifestly by chiming with

2 hammer upon the outside of a bell : for the soul

will be according to the inward concave of the bell

whereas the elision or attenuation of the air canno®
be but only between the hamwer and the outside ©
the bell. So again, if it were an elision, a bro2

hammer, and a bodkin, struck upon metal, would
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give a diverse tone, as well as 4 diverse loudness:
but they do not so ; for though the sound of the one
be louder, and of the other softer, yet the tone is the
same. DBesides, in echoes, whereof some are as loud

as the original. voice, there is no new elision, but a

epercussion only. But that which convinceth it

most of all is, that sounds are generated where there
18 no air at all. But these and the like conceits,
When men have cleared their understanding by the
light of experience, will scatter and break up like a
mist, ‘ ,

125. It is certain, that sound is not produced at
the first, but with some local motion of the air, or
flame, or some other medium ; nor yet without some
Tesistance, either in the air or the body percussed.
For if there be a mere yielding or cession, it pro-
duceth no sound ; as hath been said. And therein
Sounds differ from light and colours, which pass
through the air, or other bodies, without any local
motion of the air; either at the first, or after. DBut
you must attentively distinguish between the local
motion of the air, which is but “ vehiculum causw,”
% carrier of the sounds, and the sounds themselves,
Conveyed in the air. For as to the former, we see
Manifestly, that no sound is produced, no not by air
itself against other air, as in organs, &c. but with a
Perceptible blast of the air; and with some resist-
ance of the air strucken. TFor even all speech, which
18 one of the gentlest motions of air, is with expulsion
of alittle breath. And all pipes have a blast, as well
43 a sound. We see also manifestly, that sounds are

VOL. 1v. G



82 NATURAL HISTORY.

carried with wind: and therefore sounds w'l! bf
heard fuither with the wind, than against the 'wm
and likewise do rise and fall with the intenSIf’n o
remission of the wind. But for the impresslonr y
the sound, it is quite another thing, and i8 "tten
without any local motion of the air, perceptible; ‘:f
in that resembleth the species visible: for “f:te of
man hath lured, or a bell is rung, we cannot dise X
any perceptible motion at all in the air along 2 oth
sound goeth ; but only at the first. Neithe.l' {he
the wind, as far as it carricth a voice, wlthd ars
motion thereof, confound any of the delicate 87 )
ticulate figurations of the air, in variety of w;amﬁ
And if a man speak a good loudness against the agh
of a candle, it will not make it tremble much; th° ic
most when those letters are pmnounCed w pree
contract the mouth; as F, 8. V. and some Otb'ngp
But gentle breathing, or blowing without spe8F" >,
will move the candle far more. And it is the more?
bable, that sound is without any local motion 0 %
air, because as it differeth from the sight, in the?
needeth a local motion of the air at first; 50 it Parn
teleth in so many other things with the sights
radiation of things visible ; which without all que

. - e
tion, induce no local motion iy the air, as hath be
said.

126,
of thund
shake s
motion

al-

Nevertheless it is true, that upon the no”,i;
er, and great ordnance, glass window5 w}:e
and fishes are thought to be frayed with ¢ 0
caused by noise upon the water, But tHe°
effects are from the local motion of the air, which "
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2 concomitant of the sound, as hath been said, and
not from the sound.

127. Tt hath been anciently reported, and is still
Teceived, that extreme applauses and shouting of
People assembled in great multitudes, have so rari-
fied and broken the air, that birds flying over have
fallen down, the air being not able to support them.
And it is believed.by some, that great,ringing of
bells in populous cities hath chased away thunder;
and also dissipated pestilent air: all which may be
algo from the concussion of the air, and not from the
Sound. o S

128. A . very great sound, near hand, . hath
strucken many deaf; and at the instant they  have
found, as. it were, the breaking of. a skin or parch-
ment in their ear: and myself standing near one
that lured loud and shrill, had suddenly an offence,
a5 if somewhat had broken or been dislocated in my
car;.and immediately after a loud ringing, not an
?rdinary singing .or hissing, but far louder and differ~
Ing, s0.as I.feared. some deafness. But after some
half quarter of an hour it vanished. . This effect
May be truly referred unto the sound : for asis coms
Monly received, an over-potent object doth destroy
the sense; and spiritual species, both visible and
audible, will work upon the sensories, though they
Mmove not any other body. o

129. In dilation of sounds, the inclosure of them
Preserveth them, and causeth them to be heard fur-
ther. And we find in rolls of parchment or trunks,
the mouth being laid to the one end. of the xoll of
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parchment or trunk, and the ear to the others t!w
sound is heard much farther than in the opeP mi;
The cause is, for that the sound spendeth: ant
dissipated in the open air; but in such concaves
is conserved and contracted. So also in 8 piec® or
ordnance, if you speak in the touch-hole, and “nothf
lay his ear to the mouth of the piece, the sO"ll
passeth and is far better heard than in the ope? “’r'ig
130. It is further to be considered, hoV .
proveth and worketh when the sound is not inclo®®
all the length of its way, but passeth partly througu
open air ; as where you speak some distance fro
trunk ; or where the ear is some distance fro®
trunk ‘at the other end; or where both mOlJtl}l at;t
ear are distant from the trunk. And it is tl‘iefj’
in a long trunk of some eight or ten foot, the 80"
is holpen, though both the mouth and the €& °
handful or more from the ends of the trunki at
somewhat more holpen, when the ear of the heal‘ed
is near, than when the mouth of the speaker-
it is certain, that the voice is better heard in & ¢h?

ber from abroad, than abroad from withi?
chamber.

mr

131. As the inclosure that is round about and 19‘
tire, preserveth the sound ; so doth a semi-coﬂc‘we'
though in a less degree. And therefore, if yo
divide a trunk, or a cane into two, and one speﬂk v:fi
th.e one end, and you lay your ear at the others i
will carry the voice farther, than in the air at o767,
Nay further, if it be not g full semi-concave, but’
~ you do the like upon the mast of o ship, or & long
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Pole, or a piece of ordnance, though one speak upon:
the surface of the ordnance, and not at any of the
bores, the voice will be heard farther than in the air
at large,.

132. It would be tried, how, and with what pro-
Portion of disadvantage the voice will be carried in
an horn, which is a line arched; or in a trumpet,
“.'hich is a line retorted ; or in some pipe that were
Sinuous,

133. It is certain, howsoever it cross the received
Opinion, that sounds may be created without air,
though air be the most favourable deferent of sounds:
Take a vessel of water, and knap a pair of tongs -
Some depth within the water, and you shall hear the
sound of the tongs well, and not much diminished ;
and yet there is no air at all present.

134. Take one vessel of silver, and another of
wood, and fill each of them full of water, and then
knap the tongs together, as before, about an handful
from the bottom, and you shall find the sound much
more resounding from the vessel of silver, than from
that of wood : and yet if there be no water in the
vessel, so that you knap the tongs in the air, you
shall find no difference between the silver and the
Wwooden vessel. Whereby, beside the main point of
creating sound without air, you may collect two
things : the one, that the sound communicateth with
the bottom of the vessel; the other, that such a
communication passeth far better through water
than air. :

135. Strikeany hard bodies together inthe midst of
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a flame; and you ‘shall hear the gound with‘lit?lf
difference frowt the sound in the air. o i
*~ 136" The pneumatical part which is in all ’,tnngr’
ble bodies, and hath some affinity with the ait)’
formeth, in some degree, the parts of the ‘ﬁ”'is
when you krock' upon-an empty: barrel, the rsofm‘.1 "
in part created by the air on the outside ;,«:and‘iﬂ’P”‘
by the air in'the inside : for the sound will be?gféﬁtl .
or lesser, as the barrel is more empty or more v i;
butiyet the sound participatéth ‘also-with the”‘fpl_r}
in the -wood through which it passeth, from t;hen:oure
side ‘to the inside : and so it cometh to pas® i’ "
chiming. of - bells- on: the outside; where a0’
sound- passeth to-the inside ; - and a mumber of oth®”
like instances, whereof we shall -speak -moré w
we handle the communication-of sounds: *
137. Itiwere extreme grossness to- t}yink’;'“"‘f Ws
have partly touched before, that the sound in 815
is made or produced :betweeh: the hand 874 the
string, or the quill and the string, -or the bow ;aﬂ!'
the string, for those are but « vehicule "fﬂ"“,m
Passages to the creation of the sound, the sound-b®? p
produced between the string and the air; and :
not by any impulsion of the gir from the first motio”
of .the string ; but by the return or result Of the
string, which was strained by the touch, to his for*
mer place: which ‘motion of result is quick dmil

sharp ; whereas the firgt motion is soft and 9%
So the bow tortureth the

thereby holdeth it in o conti

farte

¢

string continuallys af
nual trepidation.
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v . . )
Experiments in consort touching the magnitude and
exility and damps of sounds.

138. Take a trunk, and let one whistle at the
one end, and hold your ear at the other, and you
shall find the sound strike so sharp as you can scarce
endure it. The cause is, for that sound diffuseth
itself in' round, and so spendeth itself; but if the
sound, which would scatter in open air, be made to
8o all into a canal, it must needs give greater force
to the sound. And so you may note, that inclo-

sures do not only preserve sound, but also increase
and sharpen it. |

139. A hunter’s horn being greater at one end
than at the other, doth increase the sound more than
if the horn were all of an equal bore. The cause is,
for that the air and sound being first contracted at
the lesser end, and afterwards having more room to
spread at the greater end, do dilate themselves ; and
in coming‘ out strike more air; whereby the sound
is'the greater and baser. And even hunters’ horns,
which are sometimes made straight, and not oblique,
are ever greater af the lower end. It would be tried
also in pipes, being made far larger at the lower énd ;
or being made with a belly towards the lower end,
and then issuing into a'straight concave again.

140. There is in St. James’s fields a conduit of
brick, unto which joineth a low vault; and at the
end of thata round house of stone ; and in the brick
conduit there is a window ; and in the round hou§e
a slit or rift of some little breath : if you cry out 1n
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the rift, it will make a fearful roaring at the Wi“dov:'
The cause is the same with the former ; for that &
concaves, that proceed from more narrow to mMmo®
broad, do amplify the sound at the coming out.
141. Hawks' bells, that have holes in the mde:
give a greater ring, than if the pellet did strike “I{o
brass in the open air. The cause is the same Wit
the first instance of the trunk ; namely, for that th;
sound inclosed with the sides of the bell cometh fort®
at the holes unspent and more strong. ¢
142. In drums, the closeness round about, t],)a
preserveth the sound from dispersi'ng, maketh the
noise come forth at the drum-hole far more loud 87
strong than if you should strike upon the like sk
extended in the open air. The cause is the 589
Wwith the two precedent. .
'143. Sounds are better heard, and farther offs m
an evening or in the night, than at the noon or '
the day. The cause is, for that in the day, when
the air is more thin, no doubt, the sound piercet
better; but when the air is more thick, as in th
night, the sound spendeth and spreadeth abrod
less: and so it is o degree of inclosure. As for
night, it is true also that the general silence helpeth'
144. There be twq kinds of reflexions of sound®s
the one at distance, which is the echo; wherein the
original is heard distinctly, and the reflexion also dis™
tinctly 3 of which we ghay speak hercafter: the
other in concurrence 3 when the sound reflecting, the
reflexion being negy: at-hand, returncth immediately
upon the original, snd g iterateth it not; but amplis
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fieth it. Therefore we see, that music upon the
water soundeth more ; and so likewise musicis better
in chambers wainscotted than hanged.

145. The strings of a lute, or viol, or virginals,
do give a far greater sound, by reason of the knot,
and board, and concave underneath, than if there
Wwere nothing but only the flat of a board, without
that hollow and knot, to let in the upper air into
the lower. 'The cause is the communication of the
upper air with the lower, and penning of both from
expence or dispersing.

146. An Irish harp hath open air on both sides
of the strings : and it hath the concave or belly not
along the strings, but at the end of the strings. It
maketh a more resounding sound than o bandora,
orpharion, or citter, which have likewise wire strings.
I judge the cause to be, for that open air on both
sides helpeth, so that there be a concave; which is
therefore best placed at the end.

147. In a virginal, when the lid is down, it
maketh a more exile sound than when the lid is open.
The cause is, for that all shutting in of air, where
there is no competent vent, dampeth the sound:
which maintaineth likewise the former instance; for
the belly of the lute or viol doth pen the air some-
what,

148. There is a church at Gloucester, and, as I
have heard, the like is in some other places, where if
you speak against a wall softly, another shall hear
your voice better a good way off, than near at hand,
Inquire more particularly of the frame of that place.
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I suppose there is some vault, or hollow, or ’::;’
behind the wall, and some passage to it towards o
farther end of that wall against which you sped hf;
so as the voice of him tha speaketh slideth along * )
wall, and then entereth at some passage, ﬂnd‘con‘;
municateth with the air of the hollow ; for it is' P )
served somewhat by the plain wall; but that is toi-
weak to give a sound audible, till it hath commun
cated with the back air.
77149, Strike upon a bow
of the bow ne
sound, and m
for that the s

is percussed

-string, and lay the ho;r; ‘
ar your car, and it will increase v
ake a degree of a tone, The cause >
ensory, by reasén ‘of the close 130}0'??;%’
before the air disperseth.  The like l';
if you hold the horn betwixt your teeth : but that le
a plain delation of the sound from the teeth to t,h
instrumert of Yiearing ; for there g a great inte’”
course between those twe parts; as appeareth by
this, that a hargp 8rating tune setteth.the teeth o7
edge. " “The like falleth out, if the horn of the bo¥
be put upon the temples ; but that is but the slid
of the sound froni thengh to ‘the ear.’

7 150.1F you take a rod of iron or brass, and hold
the oné’end t6 your €ar, and strike upon the otheTs
it maketh a far greater sound than the like stroke
upon the rod, made ygf 80 contiguous to the €&

¢ other instances that have
been partly touched, j
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- 151. I remember in Trinity College in Cam-
bridge, there was an upper ¢hamber, which being
thought weak in the roof of it, was supported by a
pillar of iron of the bigndss of one’sarm in the midst
of the chamber ; which if you had struck, it would
‘make a little flat noise'in' the room Wwhere it was
struck, - but it’ would make a greut bomb ih the
chamber beneath. ‘ : S

152. The sound which is'made"by"bucket‘s in’ a
well, when they touch upon the water, or when they
strike upon the side of the well, or when two buckets
dash the one against the 6ther, thiese’ sounds”dre
'deeper ‘and fuller than if the like percussioh Wwere
made ‘in the openair." The tause is thé pentiing
‘and ‘inclosure of the air'in*the concave of the well.

-153. Barrels placed in a room undér the 'fidor of
4 chamber, make all noises in‘the ‘same’ ch!imber
more full and resounding.- = .

" So-that there be five ways, in general, of mujot-
"ation of sounds ¢ inclosure simple; inélosure with
‘dilatation’; communication ; reflexion concurrent;
-and approach to the sensory.” = % o

-154. For exility of the voice’or othér séunds ;'it
is certain that the voice doth pass through solid and
hard bodies if they be not too thick : and through
- water, which is likewise a very close body, and such

an one as letteth not in air, But then the voice, or
other sound, is reduced by such passage to a great
weakness or exility. If therefore you stop the holes
of a hawk’s bell, it will make no ring, but a flat
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noise or rattle. And so doth the # ggtites” or eagle-
stone, which hath a little stone within it, . .
155. And as for water, it is a certain trial : let #
man go into a bath, and take g pail, and turn the
bottom upward, and carry the mouth of it, evets
down to the level of the water, and so press it down
under the water some handful and an half, still
keeping it even that it may not tilt on either sides
and so the air get out: then let him that is in the
bath dive with his head so far under water, as he
may put his head into the pail, and there will come
as much air bubbling forth, as will make room for
his head. Then let him spedk, and any that shall
stand without shall hear his voice plainly ; but yet
made extreme sharp and exile, like the voice of
- Puppets: but yet the articulate sounds of the words
will not be confounded. Note, that it may be much
more handsomely done, if the pail be put over the
. man’s head above Water, and then he cower down,
and the pail be pressed down with him. Note, that
@ man must kneel or sit, that he may be lower than

the water. A man would think that the Sicilian poet
had knowledge of this experiment ; for he saith, that

Hercules’s page, Hylas, went with a water-pot to il
it at a pleasant “fountain ¢

hat was near the shores
and that the nymph of the fountain fell inlove with
th.e boy, and pulled hijm under water keeping him
alive; and that Herculeg :
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his master, but, that which is to the present purpose,
with so small and exile a voice, as Hercules thought
he had been three miles off, when the fountain,
indeed, was fast by.

156. In lutes and instruments of strings, if you
stop a string high, whereby it hath less scope to
tremble, the sound is more treble, but yet more
dead.

157. Take two saucers, and strike the edge of
the one against the bottom of the other, within a
pail of water; and you shall find, that as you put
the saucers lower and lower, the sound groweth
more flat ; even while part of the saucer is above the
water ; but that flatness of sound is joined with a
harshness of sound; which no doubt is caused by
the inequality of the sound which cometh from the
part of the saucer under the water, and from the
part above. But when the saucer is wholly under
the water the sound becometh more clear, but far
more low, and as if the sound came from afar off.

158. A soft body dampeth the sound much more
than a hard; asif a bell hath cloth or silk wrapped
about it, it deadeth the sound more than if it were
wood. And therefore in clericals the keys are
lined ; and in colleges they use to line the tablemen.

159. Trial was made in a recorder after these
several manners. The bottom of it was set against
the palm of the hand; stopped with wax round
about ; set against a damask cushion; thrust into
sand ; into ashes ; into water, half aninch under the
water ; close to the bottom of a silver bason; and
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still the tone remained : but the bottom of it W88
set against a woollen carpet; g lining of plush; #
lock of wool, though loosely putin; against snOW ;3
and the sound of it was quite deaded, and but breath.
160. Iron hot produceth not so full a sound 8
when it is cold, for while it js hot, it appeareth t0
be more soft and legg resounding, So likewise warm
water, when it falleth, maketh not so full a sound 88
cold, and Lconceive it is softer, and nearer the nature
of oil, for it is more slippery, as may be perceived 12
that it scowreth better, ) o
161.  Let there be a recorder made with tWO
fipples, at. cach end one: the. trunk of it. of the
length_of two recorders, .and the holes answerable
towards each end, and let two play the same lesson
upon it at an unison; and let it be noted whethe?
the sound be gonfounded, or amplified, or dulled:

So likewise let a. cross be made of two trunks
throughout, hollow, and let ¢t

wo speak, or sing, the
one longways,

the other traverse : and let two. hea¥
at the opposite ends, and note whether the sound be
confounded, amplified, .or dulled. Which tWO
instances will also, give light to the mixture of
sounds, whereof we shall speak hereafter, B

++162.. A.bellows blown in at the hale of a drumy

and the drum then strucken, maketh the sound &

little flatter, butno othey apparent alteration. The
cause i3 manifest :

partly for that it hindereth the
issue-of the sound

. \ s> and partly for that it maketh the
aix, being blown together, less moveable,
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Eaperiments in consort touching the loudness or soft-

ness of sounds, and their carriage at longer or
shorter distance.

163. The loudness and softness of sounds is s
thing distinet from the magnitude and exility of
sounds; for a base string, though softly strucken,
giveth the greater sound; but a treble string, if
hard strucken, will be heard much farther off. And
the cause is, for that the base string striketh more air,
and the treble less air, but with a sharper percussion.

164. It is therefore the strength of the per-
cussion, that is a principal cause of the loudness or
softness of sounds; as in knocking harder or softer,
winding of a horn stronger or weaker, ringing of a
hand-bell harder or softer, &c. And the strength of
this percussion consisteth as much or more in the
hardness of  the body percussed, as in the force of
the body percussing: for if you strike against a
cloth, it will give a less sound, if against wood, a
greater, if against metal, yet a greater, and .in
metals, if you strike against gold, which is the more
pliant, it giveth the flatter sound : if against silver
or brass, the more ringing sound. As for air, where
it is strongly pent, it matcheth a hard body. And
therefore we see in discharging of a piece, what a
great noise it maketh. We see also, that the charge
with bullet, or with paper wet and hard stopped, or
with powder alone, rammed in hard, maketh no great
difference in the loudness of the report.
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165. The sharpness or quickness of the per”
cussion, is a great cause of the loudness, as well‘ a8
the strength; ‘as in a whip or wand, if you str}ke
the air with it ; the sharper and quicker you strik®
it, the louder'sound it giveth. And in playing u?"n
the lute or virginals, the quick stroke or touch is
great life to the sound. The cause is, for that the
quick striking cutteth the air speedily ; whereas the
soft striking doth rather beat than cut.

Experiments in consort touching the communication of
sounds.

The communication of sounds, as in bellics Of
lutes, empty vessels, &c. hath been touched  obiter
in the majoration of sounds; but it is fit also t°
make a title of it apart. )

- 166. The experiment for greatest demonstratio®
of communication of sounds, is the chiming of bells 3
where if you strike with a hammer upon the uppe*
part, and then upon the midst, and then upon the
lowér, you shall find the sound to be more treble
and more base, according unto the concave on the
inside, though the percussion be only on the outside.

167. When the sound ig created between the
‘blast of the mouth and the air of the pipe, it hath
neyertheless some communication witl, the matter of
the sides of the Pipe, and the spirits in them con-
tained ; for in o pipe, or trumpet, of wood, and
brass, the‘sound will be diverse ; so if the pipe be
covered wl.th,cloth or silk, it will give a diverse soun
from that it would do’of itself ; 80 if the pipe be &
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little wet on the inside, it will make a differing sound
from the same pipe dry.

168. That sound made within water doth com-
municate better with a hard body through water,

than made in air it doth with air, < vide experi-
mentum 134

Eaperiments in consort touching cquality and inequality
of sounds.

We have spoken before, in the inquisition touch-
ing music, of musical sounds, whereunto there may
be a concord or discord in two parts; which sounds
we call tones; and likewise of immusical sounds;
and have given the cause, that the tone procecedeth
of equality, and the other of inequality. And we
have also expressed there, what ave the equal badies
that give tones, and what are the uncqual that give
none. But now we shall speak of such mequality of
Sounds, as proceedeth not from the nature of the
bodies themselves, but as accidental; either from the
roughness or obliquity of the passage, or from the
doubling of the percutient, or from the trepidation
of the motion.

169. A bell, if it have a rift in it, whereby the
Sound hath not a clear passage, giveth a hoarse ang
Jarring sound: so the voice of man, when by cold
taken the weasond groweth rugged, and, as we call
I, furred, becometh hoarse. And in these two
Wstances the sounds arc ingrate, because they are
Merely unequal : but if they be unequal in equalitys
then the sound is grateful but purling.

VOL. 1v. n
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170. All instruments that have either returns 8
trumpets ; or flexions, as cornets; or are drawd qu
and put from, as sackbuts; have a purling sou® (;
but the recorder, or flute, that have none of the;e
inequalities, give a clear sound. Nevertheless: £ ]
recorder itself, or pipe, moistened a little in-tte
inside, soundeth more solemnly, and with @ DU
purling or hissing. Again, a wreathed strings Suca
as are in the base strings of bandoras, giveth als0
purling sound. i

171. But a lute-string, if it be merely uned’’
in its parts, giveth a harsh and untunable Sounc;
which strings we call false, being bigger in oné Plae .
than in another ; and therefore wire strings are ne‘; o
false. We see also, that when we try a false 10 8
string, we use to extend it hard between the ﬁffgeri"
and to fillip it; and if it giveth a double sPECie™
Is true ; but if it giveth a treble, or more, it 18 fﬂhey

172. Waters, in the noise they make a8 e
run, represent to the ear a trembling noise s 'an i
regals, where they have a pipe they call the igh b
gale-pipe, which contajneth water, the sound 1,1&16
a continual trembling : and children have als® lith s
things they call cocks, which have water in thcm;
and when they blow or whistle in them, they Yi¢\4
trembling noise ; which, trembling of water hath &
affinity with the letter 7, All which inequaliti€® 0
trepidation are rather pleasant than otherwise.

173. All bage hotes, or very treble notes, give i,m
asper sound; for that the bage striketh more 3
than it can well styike equally: and the treb’®
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cutteth the air so sharp, as it returneth too swift to
make the. sound equal : and therefore a mean or
tenor 1s the sweetest part.

174. We know nothing that can at pleasure
make a musical or immusical sound by voluntary
Motion, but the voice of man and birds. The cause
is, no doubt, in the weasond or windpipe, which we
call ¢ aspera arteria,” which being well extended,
athereth equality ; as a bladder that is wrinkled,
if it be extended, becometh smooth. The extension
is always more in tones than in speech : therefore
the inward voice or whisper can never give a.tone.
And in singing, there is, manifestly, a greater work-
Ing and labour of the throat, than in speaking ; as
. appeareth in the thrusting out or drawing in of the

chin, when we sing.

175. The humming of bees is an unequal buz-
zing, and is conceived by some of the ancients not
to come forth at their mouth, but to be an inward
sound; but, it may be, it is neither; but from the
motion of their wings: for it is not heard but when
they stir.

176. All metals quenched in water give a sibi-
lation or hissing sound, which hath an affinity with
the letter Z, notwithstanding the sound be created
between the water or vapour, and the air. Secething
also, if there be but small store of water in a vessel
giveth g hissing sound ; but boiling in a full vessel
8iveth a bubbling sound, drawing somewhat near to
the cocks used by children.

177. Trial would be made, whether the inequa-



100 NATURAL HISTORY.

lity or interchange of the medium will not Pwd,uc:
an inequality of sound; as if three bells were W% n
one within another, and air betwixt each; and the w
the uttermost bell were chimed with a hammer, }"0 ]
the sound would differ from a simple bell. S0 like
wise take a plate of brass, and a plunk of wood; i““

join them close together, and knock upon one 0
them, and see if they do wot give an unequal soun s:
So make two or three partitions of wood in & hof’;e
head, with holes or knots in them; and mark * )
difference of their sound from the sound of an ho8®
head without such partitions.

: o - . and
LExperiments in consort touching the more trebles
the more base tones, or musical sounds-

178. It is evident, that the percussion of th?
greater quantity of air causeth the baser sound ; &7 -
the less quantity the more treble sound. The P
cussion of the greater quantity of air is pl’Oduced b?:
the greatness of the body percussing ; by the latt
tude of the concave by which the sound passeth ; 87
by the longitude of the same concave. Therefor(,a
we see that a base string is greater than a treble’
a base pipe hath a greater bore than a treble; 8"
in pipes, and the like, the lower the note-holes b
and the further off from the mouth of the pipes the
more base sound they yield ;
mouth, the more treble.
an entire body,
maketh a more
baser.

and the ncarer ?he
Nay more, if you strik?
as an andiron of brass, at the tops it
treble sound; and at the bottom 2
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179. It s also evident, that the sharper or
quicker percussion of air causeth the more treble
sound ; and the slower or heavier, the more base
sound.  So we see in strings; the more they are
¥ound up and strained, and thereby give a more
quick start-back, the more treble is the sound ; and
the slacker they are, or less wound up, the baser is
the sound. And therefore a bigger string more
Strained, and a lesser string less strained, may fall
into the same tone.

180. Children, women, eunuchs, have more small

and shrill voices than men. The reason is, not for

that men have greater heat, which may make the
Voice stronger, for the strength of a voice or sound
doth make a difference in the loudness or softness,
but not in the tone, but from the dilatation of the
organ; which, it 1s true, is likewise caused by heat.
But the cause of changing the voice at the years of
Puberty, is more obscure. It seemeth to be, for that
when much of the moisture of the body, which did
before irrigate the parts, is drawn down to the sper- .
atical vessels, it leaveth the body more hot than it

Was; whence cometh the dilatation of the pipes:

for we see plainly all effects of heats do then come

On ;5 as pilosity, more roughness of the skin, hardness

of the flesh, &c.

181, The industry of the musician hath pro-
duced two other means of straining or intension of
Strings, besides their winding up. The one is the
Stopping of the string.with the finger; as in the
necks of lutes, viols, &e. The other is the shortness.
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of the string, as in harps, virginals, &c. Both the;z
have one and the same reason; for they caus® E
string to give a quicker start. it
182. In the straining of a string, the f“rthere .
is strained, the less superstraining goeth to & not i;
for it requireth good winding of a string befor® p
will make any note at all : and in the stops of ]uter:
&c. the higher they go, the less distance is betW®°
the frets. r
183. If you fill a drinking-glass with watc’
especially one sharp below, and wide aboves aI:
fillip upon the brim or outside; and after emP.ll
part of the water, and so more and more, and I‘Stll
try the tone by filliping ; you shall find the tone fo
and be more base, as the glass is more empty- bt
E:rperimcnts in consort touching the ])ro])ortion ‘.’f tre
and base tones. .
The just and measured proportion of the air pe¥
cussed, towards the baseness or trebleness of ton.es'
is one of the greatest secrets in the contemplﬂtwrl
of sounds. Tor it discovereth the true coinciden®
of tones into diapasons ; which is the return of ‘the .
same sound. And so of the concords and discor®®
between the unison and diapason, which we have
‘touched before in the experiments of music; put
think fit to resume it here as 3 principal part of ouwf
inquiry touching the nature of sounds, It may P°
found out in the Proportion of the winding of strings?
in the proportion of the distance of frets ; and in the

proporti?n of the concave of pipes, &c. but most
commodiously in the Jogt of these.
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184. Try therefore the winding of a string once
afb.ou’c3 as soon as it is brought to that extension as
will give a tone ; and then of twice about, and thrice
a})out, &c. and mark the scale or difference of the
nise of the tone : whereby you shall discover, in one,
two effects; both the proportion of the sound towards
t'he dimension of the winding; and the proportion
likewise of the sound towards the string, as it is
more or less strained. DBut note that to measure
t‘.hiS, the way will be, to take the length in a right
line of the string, upon any winding about of the peg.

185. As for the stops, you are to take the num-
ber of frets; and principally the length of the line,
from the first stop of the string, unto such a stop as
shall produce a diapason to the former stop upon the
same string.

186. But it will best, as it is said, appear in
the bores of wind instruments : and therefore cause
some half dozen pipes to be made, in length and all
things else alike, with a single, double, and so on to
a sextuple bore ; and so mark what fall of tone every
one giveth. But still in these three last instances,
you must diligently observe, what length of string,
or distance of stop, or concave of air, maketh what
rise of sound. As in the last of these, which, as we
said, is that which giveth the aptest demonstration,
You must set down what increase of concave goeth
to the making of a note higher; and what of two
hotes; and what of three notes; and so up to the
diapason : for then the great secret of numbers and
Proportions will appear. It is not unlike that those
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. for
that make recorders, &e. know this u]reifdy 'beﬂ‘
that they make them in sets : and likewise ot
founders, in fitting the tune of their bells. S0 e
inquiry may save trial, Surely it hath been ObS:cke
by one of the ancients, that an empty barrel kﬂsoun
upon with the finger, giveth a diapason to the [ do
of the like barrel full; but how that shoul(} be
not well understand ; for that the knocking ©
barrel full or empty, doth scarce give any tone. nce

187. There is required some sensible differ e
in the proportion of creating a note, tow‘ardﬁ Job
sound itself, which is the passive : and that it be he
too near, but at a distance. Tor i g recorqer’ s
three uppermost holeg yield one tone; which lthe
- note lower than the tone of t}q first three. And

o ing
like, no doubt, is required in the winding or stopP
of strings.

. . . . ) : )7”1'0"
Lzperiments in congore touching exterior and inte

sounds. e
. : w
another difference of sounds, which

. .. . t nor
erior and interior, It is not soft ot
loud : nor it g not base noy treble: nor it 15 1

There is
will call ext

ior soung there may be both

musical and immusicg], We shall therefore eny
merate them, rathe,
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the percussion of the one towards the other differeth
as a blow differeth from a cut.

188. In speech of man, the whispering, which
they call “ susurrus” in Latin, whether it be louder
or softer, is an interior sound ; but the speaking out
1s an exterior sound; and therefore you can never
make a tone, nor sing in whispering ; but in speech
you may: so breathing, or blowing by the mouth,
bellows, or wind, though loud, is an interior sound ;
but the blowing through a pipe or concave, though
soft, is an exterior. So likewise the greatest winds,
if they have no coarctation, or blow not hollow, give
an interior sound; the whistling or hollow wind
YVieldeth a singing, or exterior sound; the former
being pent by some other body; the latter being
pent in by its own density: and therefore we see,
that when the wind bloweth hollow, it is a sign of
rain. The flame, as it moveth within in itself or is
blown by a bellows, giveth a murmur or interior
sound.

189. Thereis no hard body, but struck against
another hard body, will yield an exterior sound
8reater or lesser: insomuch as if the percussion be
Over-soft, it may induce a nullity of sound ; but never
an interior sound; as when one treadeth so softly
that he is not heard.

190. Where the air is the percutient, pent or
ot pent, against a hard body, it never giveth an
¢xterior sound; as if you blow strongly with a
bellows against a wall.

191, Sounds, both exterior and interior, may be
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made as well by suction as by emission of the breath
as in whistling or breathing. .
Ezxperiments in consort touching articulation of SOU" o
192. It is evident, and it is one of the strang®
secrets in sounds, that the whole sound is not in tr)’
whole air only ; but the whole sound is also in e_v.e .
small part of the air. So that all the curious d‘,ves’
sity of articulate sounds, of the voice of man or bif
will enter at a small cranny inconfused. nd
193. The uncqual agitation of the winds & .
the like, though they be material to the carriag® o
the sounds farther or less way : yet they do “.Ot c;a
found the articulation of them at all, withn tbe,
distance that they can be heard ; though it mﬂ}’til ;
they make them to be heard less way than in & 8
as hath been partly touched. rti-
194. Over great distance confoundeth the 2 ot
culation of sounds; as we see, that you may heou
the sound of a preacher's voice, or the like, when ¥ e
cannot distinguish what he saith. And one arti€ y
late sound will confound another, as when m&°
speak at once. et
195. In the experiment of speaking under W& o
when the voice is reduced to such an extre’®

ore . : e
exility, yet the articulate sounds, which are th

words, are not confoundcd, as hath been said.

196. T conceive, that an extreme small or an €’
treme great sound cannot be articulate ; but that the
articulation requireth a mediocrity of sound : fo‘r
that the extreme small goung confoundeth the art"’
culation by contracting; and the great sound by
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dispersing : and although, as was formerly said, a
sound articulate, already created, will be contracted
into a small cranny ; yet the first articulation re-
quireth more dimension.

197. It hath been observed, that in a room, or
in a chapel, vaulted below and vaulted likewise in
the roof, a preacher cannot be heard so well, as in
the like places, not so vaulted. The cause is, for that
the subsequent words come on before the precedent
words vanish : and therefore the articulate sounds
are more confused, though the gross of the sound be
greater.

198. The motions of the tongue, lips, ‘throat,
palate, &c. which go to the making of the several
alphabetical letters, are worthy inquiry, and perti-
nent to the present inquisition of sounds: but be-
cause they are subtle, and long to describe, we will
refer them over, and place them amongst the expe-
riments of speech. The Hebrews have been diligent
in it, and have assigned which letters are labial,
which dental, which guttural, &c. As for the Latins
and Grecians, they have distinguished between semi-
vowels and mutes; and in mutes between “ mutz
“ tenues, mediw,” and ¢ aspirat®;” not amiss, but
Yet not diligently enough. For the special strokes
and motions that create those sounds, they have
little inquired : as, that the letters B, P, F; M, ure
hot expressed, but with the contracting or shutting
of the mouth ; that the letters N and B, cannot be
Pronounced but that the letter IV will turn into 27 ;
38 “ hecatonba” will be “ hecatomba.” That' A and
T cannot be pronounced together, but P will come
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between ; as ¢ emtus” is pronounced * emptus;” and
a number of the like. So that if you inquire t0 the
full, you will find, that to the making of the wl'wle
alphabet there will be fewer simple motions require”
than there are letters. '
199. The lungs are the most spungy part °
the body ; and thereforc ablest to contract and dilat®
itself; .and where it contracteth itself, it eXPeueth
the air; which through the artery, throat, 8°
mouth, maketh the voice : but yet articulation is no
made but with the help of the tongue, palate, 8"
the rest of those they call instruments of voice.
200, There is found a similitude between the
sound that is made by inanimate bodies or by 87"
mate bodies, that have no voice articulate, and diver®
letters of articulate voices : and commonly men havé
given such names to those sounds, as do allude unt®
the articulate letters; as trembling of water hath
resemblance with the letter 7, ; quenching of hot
metals with the letter Z s snarling of dogs with the
letter 12 ; the noise of screech-owls with the lette
Sh; voice of cats with the diphthong Eu ; voice 0
cuckows with the diphthong Ou; sounds of string®
with the letter Ng ; so that if g man, for curiosity
or strangeness sake, would make g puppet or othe
dead body to pronounce a word, let him consider, "
the one part, the motion of the instruments of voice i
and on the other part, the like sounds made in ipa-
nimate bodies; and what conformity there is that
causeth the similitude of sounds ; and by that he
may minister light to that effect,
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Eaperiments in consort touching the motion of  sounds,
in what lines they are circular, oblique, straight, up-
wards, downwards, forwards, buckwards.

201. All sounds whatsoever move round; that
is to say, on all sides; upwards, downwards, for-

wards, and backwards. This appeareth in all in-
stances.

202. Sounds do not require to be conveyed to
the sense in a right line, as visibles do, but may be
arched ; though it be true, they move strongest ina
right hne which nevertheless is not caused by the
rightness of the line, but by the shortness of the
distance ; « linea recta brevissima.” And therefore
we see if a wall be between, and you speak on the
one side, you hear it on the other; which is not
because the sound passeth through the wall, but
archeth over the wall.

208. If the sound be stopped and repercussed, it
cometh about on the other side in an oblique line.
So, if in a coach one side of the boot be downf’fm‘%
‘the other up, and a beggar beg on the close -#ide ;

2
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you will think that he were on the open side- So
likewise, if a bell or clock be, for example, on the
north side of a chamber, and the window of that
chamber be upon the south; he that is in the cha®™
ber will think the sound came from the south.

204. Sounds, though they spread round, 80 thef
there is an orb or spherical area of the sound, yet
they move strongest, and go farthest in the fore-
lines, from the first local impulsion of the air. ,
therefore in preaching, you shall hear the pl‘e‘l"hers
voice better before the pulpit, than behind it, OF or
the sides, though it stand open. Soa harquebuss o¥
ordnance, will be farther heard forwards from the
mouth of the picce, than backwards, or on the sides-

205. It may be doubted, that sounds do move
better downwards than upwards. Pulpits are place
high above the people. - And when the ancient gene”
rals spake to their armies, they had ever a mount 0
turf cast up, whereupon they stood ; but this M8y
be imputed to the stops and obstacles which the
voice meeteth with, when. one speaketh upon th,e
level. But there seemeth to be more in it; foF it
may be that spiritual species, both of things visible
and. sounds, do move better downwards than UP~
wards, Itisa strange thing, that to men standing
below on the ground, those that be on the top ©
Paul’s seem much less than they are, and cannot be
known ; but to men above, those below seem nothing
so much lessened, and may be known : yet it is trué
that all things to them above seem also somewhat
contracted, and. better collected into figure: 95
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knots in gardens shew best from an upper window
or terras.

206. But to make an exact trial of it, let & man
stand in a chamber not much above the ground, and
speak out at the window, through a trunk, to one
standing on the ground, as softly as he can, the
other laying his ear close to the trunk ; then * via
“ versa,” let the other speak below, keeping the same
Proportion of softness; and let him in the chamber
lay his ear to the trunk : and this may be the aptest

means to make a judgment, whether sounds descend
Or ascend better.

Laperiments in consort touching the lasting and perish-
ing of sounds ; and touching the time they require ta
their generation or delution.

.207. After that sound is created, which is in

a moment, we find it countinueth some small time,

melting by little and little. In this there is o won-

derful error amongst men, who take this to be a

continuance of the first sound; whereas, in truth,

it is a renovation, and not a continuance ; for the

body percussed hath, by reason of the percussion, a

trepidation wrought in the minute parts, and so

*eneweth the percussion of the air. This appeareth

manifestly, because that the melting sound of a bell,

or of g string strucken, which is thought to be a con-
tinuance, ceaseth as soon as the bell or string are
touched. As in a virginal, as soon as ever the jack
falleth, and toucheth the string, the sound ceaseth
and in a bell, after you have chimed upon it, if you
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touch the bell the sound ceaseth, And in thiS- Y"l{
must distinguish that there are two trepidﬂtl‘f“s,s'
the one manifest-and local; as of the bell when it!
pensile : the other secret, of the minute parts; suce’
as is described in the ninth instance. But it is t* uee
that the local helpeth the secret greatly. We sts
likewise that in pipes, and other wind-instrul'“enthj
the sound lasteth no longer than the breath blowe o
It is true, thatin organs there is a confused ml-mzut '
for a while after "you have played ; but that 18
while the bellows are in falling. &
208. Tt is certain, that in the noise of great o!
nance, where many are shot off together, the soullle
will be carried, at the least, twenty miles upon t 5
land, and much farther upon the water. But thfe
it will come to the ear, not in the instant of t9
shooting off, but it will come an hour or more ]at(;l':
This must needs be a continuance of the first soun¢’
for there is no trepidation which should renew .lt'
And the touching of the ordnance would not exti?®”
guish the sound the sooner: so that in great sounds
the continuance is more than momentary. )
209. To try exactly the time wherein souﬂd. 18
delated, let a man stand in a steeple, and have with
him a taper; and let some vej] be put before t.he
taper; and let another man stand in the field a mile
off.  Then lef him in the steeple strike the bell ; and
in the same instant withdraw the veil ; and 50 let
bim in the field te]] by his pulse what distance ©
time there is between the light seen, and the sotlnfl
heard : for it is certajn that the delation of light 18
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in aninstant. Thig may be tried in far greater dis-
tances, allowing greater lights and sounds.

210. It is generally known and observed that
light, and the object of sight move swifter than
sound :, for we see the flash of a picce is seen sooner
than the noise is heard. And in hewing wood, if one
be some distance off, he shall see the arm lifted up for
a second stroke, before he hear the noise of the first.
And the greater the distance, the greater is the pre-
vention : as we see in thunder which is far off, where
the lightning precedeth the crack a good space.

211. Colours when they represent themselves to
the cye, fade not, nor melt not by degrees, but ap-
pear still in the same strength ; but sounds melt and
vanish by little and little. The cause is, for that
colours participate nothing with the motion of the
air, but sounds do. And it is a plain argument, that
sound participateth of some local motion of the air,
as 4 cause “ sine qua non,” in that it perisheth so
suddenly ; for in cvery section or impulsion of the
air, the air doth suddenly restore and reunite itsclf;
which the water also doth, but nothing so swiftly.

Eaperiments in consort touching the passage and
interceptions of sounds.

In the trials of the passage, or not passage of
sounds, you must take heed you mistake not the
Passing by the sides of a body for the passing through
2 body; and therefore you must make the inter-
cepting body very close; for sound will pass through
a small chink.

212. Where sound passeth through a hard or

VOL. 1V. !
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cloe Body, s thiough water ; through 2 W"‘ul;
vthrough metdal, n§ in Hawks Bells stoppbd; &e. the
hatd or closé body must be blit thin and smalls for
elsé it déadeth and extinguisheth the sound uttéi‘l¥'
And therefore in the expotiment of speaking i %
utidet water, the voice must not be very deep with!’
the Water: for then the sound pierceth not. 50 if yo©
speak on the farther side 'of a close wall, if the W”u
ﬁé very thick ysu #hall not be heard ; and if thé}‘f
were afj hogshead ‘é'mp‘ty, whercof the sides were
some ‘two foot thick, and the Bunghole §td}‘)‘P¢d% A
tonceive the resounditig Sound, by the communicd”
tion ‘of the outward air with the air within, Wo"q
‘b‘el'little or nione’: but only you shall hear the i0ie
of the outward kndck, as if the vessel wore full-
213, Tt ¢ertain, that in the passage of “Sdﬁnd.s
ymmd‘gh'}‘md 'bodies the spirit or piieumatical part
?he,.‘jﬁddy itself ‘doth cb-dpierate ; ‘but much ;béttgr
when ‘the sides of that Hard body are struck, thai
Wheh the percussion s oy witkin, without £0%
df tlié sldes. Tuke therefore g ’ha’wk”s ‘bell, the holé?
stoBpéd 'up, dnd tieng it by @ thrend within s BOHL
aliis,wnnd ‘stop ‘the ‘fhiouth of the glass very <105
‘ther thubxr;)ei]l;:di::en %bdke<the'glhss, and see the;
but ‘note, - hg -any ‘Bt{t_lnd'ut all,'or how wol
4 ; t at YO0 must ingtend ofrthe thrend tak?
a Wi.fé';jdr*etst:‘}’ét'th‘e».gldsssﬁ~ bl redt ticlly 3 1650
when you “shake ithie . a;'ve greq't'bel,'_?": o
the gldss, » 1t'dash ‘tipdh the sides
214, Tt is plag ,
arch for'the Sbgn};nt:o’tt};:::sa 5:3;: ng 'tif::n'd dq’Wi.:rlgh;
s tinguidh the soun
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quite ; so that that sound, which would be heard
over & wall, will not be heard over a church; nor
that sound, which will be heard if yQIu stand some
distance from -the wall, will be }ieard if you stand
close under the wall. _

215. Soft and foraminous bodies, in the fixst creg-
tion of the sound, will dead it: for the striking
against cloth or furr will make little sound ; as hath
been said : put in the passage of the sound, they
will admit it better than harder bodies ; ag we see,
that curtajns and hangings will not stay the sound
much ; but glass windows, if they be very close, will
check a sound more than the like thickness of gloth.
We see also in the rumbling of the belly, how easily
the sound passeth throvu;g;b the guts and skin.

216. It is worthy the inquiry, whether great
sounds, a5 of ordpance or bells, become not more
weak and exile when they pass throngh small cran-
nies.  For the subtilties of 'zimiqglp,t;ga sounds, it may
he, may pass through small crannies nqt confpsed,
‘hut the magnitude of the sound, perhaps, ngt so well.

Lpperiments in consort touching the medium ())f sounds.

217. :Lhe .medjnms of sounds are air, soft and
porous bodies, also water. And hard bodies refuse
hot altogether to be mediums of sounds. But all
of them are dull_and unapt deferents, cxcept. the air.

218. In air, the thinner or drier air carrieth not
the sound so well as the more dense; as. appesreth
in, pight sopnds and evening sounds, and soupds in
moist wegther and southexn yinds. {Che reusonis



116 NATURAL HISTORY.

already mentioned in the title of majoration 0?
sounds; being for that thin air is better pierc®”’
but thick air preserveth the sound better from wast® ’
let further trial be made by hollowing in mist m:;t
gentle showers; for it may be, that will somewD
dead the sound.. ‘ o

219. How far forth flame may be a medl‘lmby
sounds, especially of such sounds as are cl'eﬂw_d "
air, and not betwixt hard bodies, let it be tried 1u
speaking where a bonfire is between ; but then ¥e
must allow for some disturbance the noise that the
flame itself maketh. je

220. Whether any other liquoi's, being M2 it
mediums, cause a diversity of sound from water g
may be tried : as by the knapping of the tongs "
striking of the bottom of a vessel, filled cither .Wl .
milk or with oil ; which though they be more lights
yet are they more unequal bodies than air. o

Of the natures of the mediums we have. no,s
spoken ; as for the disposition of the said medl“";lé
it doth consist in the penning, or not penning of ¢
air ; of which we have spoken before in the title ©
delation of sounds : it consisteth also in the ﬁgl'lf;
of the concave thr:oilgh which it passeth ; of whi¢
we will speak next. o

Eaperiments in consort, whit the figures of the PiP®

. . .. A e
O concaves, or the bodies deferent, conduce 10 th
sounds. ’

How the ﬁgurgs of pipes, ‘or concaves, through

which sounds Pass, or of other bodies deferent, €O%
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duce to the variety and alteration of the sounds;
either in respect of the gredter quantity, or less
quantity of air, which .the concaves receive, orin
respect of the carrying of sounds longer and shorter
way; or in respect of many other circumstances ;
they have been touched, as falling into other titles.
But those figures which we are now to speak of, we
itend to be, as they concern the lines through
which the sound passeth; as straight, crooked,
angular, circular, &ec. B

221. The figure of a bell partaketh of the
Pyramis, but yet coming off and dilating more sud-
denly, The figure of a hunter’s horn and cornet is
oblique; yet they have likewise straight horns ;
which, if they be of the same bore with the oblique,
differ little in sound, save that the straight require
- somewhat a stronger blast.” The figures of recor-
ders, and flutes, and pipes, are straight; but the
recorder hath a less bore and a greater, above and
below. The trumpet hath the figure of the letter
§': which maketh that purling sound, &c. Generally
the straight line hath the cleanest and roundest
sound, and the crooked, the more hoarse and jarring.

222, Of a sinuous pipe that may have some four
flexions, trial would be made. Likewise of a pipe
made like across, open in the midst. And so like-
wise of an angular pipe; and see what will be the
effects of these several sounds. And so again of a
circular pipe; asif you take a pipe perfect round,
and make a hole whereinto you shall blow, and,
another hole not far from that; but with a traverse
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or stop between them; so that your breath may 80
th'e.‘ro‘und‘ of thi¢ cii*cie, and come forth at the SCCOIT

hole. You rhdy try likewise pércussions of sol

bodies of several figures; as globes; flats, cubed
crosses, triangles, &c. and their combinations, 83 _at
against flat, ‘and contex against convex, and conve*
against flat, &c. and mark well the diversities of th
soinds. Try also the difference in sound of s5ever®
crassitudes of hard bodics percussed ; and ol
knowledge of the diversitics of the sounds. I MY
self have tried, that a bell of gold yieldeth an excel”
lent sound, not inferior to that of silver or brasss PY

rather better : yet we sée that g piece of money %
gold soundeth far more flat than a picce of money o
silver.

_ 223. The harp hath the concave not along the
jsflfith, but across the strings ; and no instrum(ﬂ“t
'liz‘):t.h the 'soil_nd 80 melting and prolonged, 85 the
1rish Karp. 86-as T suppose, that if a virginal We'°
made With'a'double concave, the e all the lebgt?
as the Virgiriixl hath, ‘the 6fhér at the end of th"

,,,,,

T

‘s,l,'fl,z.lfigs’ ('as ‘the harp hath; it must necds make the
88U ‘pérfectér, ‘and ‘not so shallow and jarring’
'?{ou ‘i.h'ay tr’.y ‘ft'fv'v'it'lliiht any solind-hoard along, Pu*
only harp-wise dt onc end of fhe springs ; or 1astlY
with a double concave, at cach end of the strings onc
L‘zperzmcn{é- vk consort Louching the mivture of sounds:
224, l‘"l’he’t”e is ‘an app
species visible ‘and '4ug;
doth not ming

arent’ diversity between the
et ble 'in ‘this, that the ‘visible
le in’ the mediom, but the ‘gudible
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doth. For if we Jogk abroad, we sece heaven, a
humber of stars, trees, hills, men, beasts, at once.
And ‘the species of tle one doth not confound the
other. But if so many sounds came from scveral
parts, one of them would utterly confound the other.
So we sce, that voices or consorts of music do make
an harmony by mixture, whicl colours do not. It is
true nevertheless that a great light drowneth a
smaller, that it cannot be scen ; a8 the sun that of
a glow-worm ; as well as a great sound drowneth a
lesser. And I suppose likewise, that if there were
two lanthorns of glass, the one a crimson, and the
other an azure, and a candle within either of them,
those coloured lights would mingle, and cast upon a
white paper a purple colour. And even iu colours,
they yield a faint and weak wmixture: for white
walls make rooms more lightsome than black, &e.
‘but the cause of the confusion in sounds, and the
inconfusion in species visible, is, for that the sight
worketh in right lines, and maketh several cones ;
and so there can be no coincidence in the cye or
visual point: but sounds, that move in oblique and
arcuate Jines, must needs cncounter and distuxb the
one the other.

225. The sweetest and best harmony is, when
€very part or instrument is not heard by itself, but
8 conflation of them.all; which requireth to stand
Some distance off, cven as it isin the mixture of per-
fumes ; or the taking of the smells of several flowers
I the air.

.. . . - lities
226. The disposition of the air in other qutt ,
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e
except it be joined with sound, hath no great "tl’jfne
tion upon sounds: for whether the air be ligh g pbe
or dark, hot or cold, quiet or stirring, except ll‘k o}
with noise, sweet smelling, or stinking, or the X d.if‘
it importeth not much ; some petty alteration oF &
ference it may make. the
227. But sounds do disturb and alter the one .
other: sometimes ‘the one ‘drowning the Oth.er’ :n
making it not heard ; sometimes the one jurrmg.o n
discording with the other,and making a Coflf“s:‘;it
sometimes the one mingling and compounding
the other, and making an harmony. be
228. Two voices of like loudness will "OttWO
heard twice as far as one of them alone : andwic«e
candles of like light; will not make things seent i
as far off as'one. The cause is profound ; b‘; the
seemeth that the impressions from the objects ¢ s
senses do mingle respectively, every one with ol
kind : but not in proportion, as is before deﬂ;irst
strated : and the reason may be, because thef om
impression, which is from privative to active, as ¥ e
silence to noise, or from darkness to light, is a gred’
degree than from less noise .to more noise, or fr° ;
less light to more li\ght. And the reason of f‘ha"
again may be, for that the air, after it hath recei® ]
a charge, doth not receive a surcharge, or great®
charge, with like appetite as it doth the first charg®
As for the increase of virtue, generally, what I?r"" .
portion it beareth to the increase of the matter, it ¥
a large field, and to be handled by itself,
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Laperiments in consort touching melioration of sounds.

229. All reflections concurrent do make sounds
greater; but if the body that createth either the
original sound, or the reflection, be clean and smooth,
it maketh them sweeter. Trial may be made of a
lute or viol, with the belly of polished brass instead
of wood. We see that even in the. open air, the
‘,Wire—string is sweeter than the string of guts.  And
Wwe see that for reflexion water excelleth ; as in music
hear the water, or in echoes.

230. It hath been tried, that a pipe a little
moistened on the inside, but yet so as there be no
drops left, maketh a-more solemn sound, than if the
pipe were dry : but yet with a sweet degree of sibi-
lation or purling ; as we touched it before in the title
of equality. The cause is, for that all things porous
being superficially wet, and, as it were, between dry
and wet, became a little more even and smooth;
but the purling, which must needs proceed of ine-
quality, I take to be bred between the smoothness of
the inward surface of the pipe, which is wet, and the
rest of the wood of the pipe unto which the wet
cometh not, but it remaineth dry.

231. In frosty weather music within doors sound-
eth better. . Which may be by reason not of the
disposition of the air, but of the wood or string of the
instrument, which is made more crisp, and so more
Porous and hollow : and we see that old lutes sound
better than new for the same reason. And so do
Jute-strings that have been kept long.
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232. Sound is likewise meliorated by the mi“gllng
of open air with pent air; therefore. trial may
made of a lute or viol with a double belly, makitd
another belly with a knot over the strings; yet Ao
as there be room enough for the strings, and rooR®
enough to play below that belly. Trial may b;
made also of an Irish harp, with a concave on bot
sides, whereas it useth to have it but on one side- he
doubt may be, lest it should make too much resou?
ing, whereby one note would overtake anotber-

233. If you sing into the hole of a drum, it maketh
the singing more sweet. And so I conceive it wOU'™
if it were a song in parts sung into several drumé?
and for handsomeness and strangeriess sake, it wou
not be amiss to have a curtain-between the Pl"'c’e ,
‘where the drums are and the hearers.

234, When a sound is created in a wind-instr®"
ment between the breath and the air, yet if the
sound be communicated with a more equal body 0
the pipe, it meliorateth the sound. For, no doubt’.
there would be a differing sound in a trumpet o
pipe ‘of wood: and again in a trumpet or pipe O,
brass. It were good to try recorders and hunter®
horns of brass, what the sound would ‘be. A

:235. :Sounds are meliorated ‘by the intension of
:the sense, where the common. sense is collected MOost
to the',.particular sense of hearing, and the sight 8%
'pended : ‘and therefore sounds: are .sweeter, as WC
:as greater, in :the night than .in the day ; and 1
suppose -they are sweeter to blind jmen :than 't
others: and it is manifest, that ‘between sleeping
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and waking, when all the senses are bound and
Suspended, music is far sweeter. than when one is
fully waking.,

Experiments in consort touching the imitation of
sounds.

286. It is o thing strange in nature when it is
attentively considered, how children, and some birds,
learn to imitate speech. They take no mark at all
of the motion of the mouth of him that speaketh,
for birds are as well taught in the dark as by light.
The sounds of speech are very curious and exquisite:
80 one would think it were a lesson hard to learn.
It is true that it is done with time, and by little and
little, and with many essays and proffers : but all
this dischargeth not the wonder. It would make a
man think, though this which we shall say may
seem exceeding strange, that there is some trans-
mission of spirits ; and that the spirits of the teacher
Put in motion, should work with ‘the spirits of the
learner a pre-disposition to offer to imitate ; and so
to perfect the imitation by dogrees. But touching
Operations by transmissions of spirits, which is one
of the highest secrets in nature, we shall speak in
due place, chiefly when we come to inquire of ima-
8ination. But as for imitation, it is certain that
there is in men and other creatures a pre-disposition
t imitate. We see how ready apes and monkeys
are to imitate all motions of man; .and in the
Catching of dottrels, we scc how the foolish bird
Playeth the'ape in gestures: -and no man, in-cffect,
doth accompany with others, but he learncth, ere he
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is aware, some gesture, or voice, or fashion Of the
other. .

237. In imitation of sounds, that man should }'Jll
the teacher is no part of the matter; for birds W&
learn one of another; and there is no rewal‘d. '
feeding, or the like, given them for the imitati®®’
and besides, you shall have parrots that will not o y
imitate voices, but laughing, knocking, squeaki“g ’on
a door upon the hinges, or of a cart-wheel ; and,
effect, any other noisc they hear. 0

-238. No beast can imitate the speech of mi"o
but birds only ; for the ape itself, that is so ready
imitate otherwise, attaineth not any degree of imit?
tion of speech. It is true, that T have known & d081'{
that if one howled in his ear, he would fall 2 how™
ing a great while. What should be the aptnes® °
birds in comparison of beasts, to imitate the spece
of man, may be further inquired. We sec the
beasts have those parts which they count the instrt”
ments of speech, as lips, teeth, &c. liker unto mm:
than birds. As for the neck, by which the thro?
passeth, we see many beasts have it for the lengtl_1 a8
much as birds.. What better gorge or artery birdé
have, may be farther inquired. The birds that are
known to be speakers, are parrots, pies, jays, daw?
end ravens. Of which ‘parrots have an adunqueé bill
but the rest not.

239. But I conceive. that ‘the aptness of birds is
not so much in the conformity of ‘the organs 0
speech, as in their attention. For speech mus?
come by hearing and learning ; and birds give moré
heed, and mark sounds more than beasts ; becaust

e
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Daturglly they are more delighted with them, and
Practise them more, as appeareth in their singing.
We see also that those that teach birds to sing,
do keep them waking to increase their attention.
We see also that’ cock birds amongst singing birds
are ever the better singers ; which may be becausé
they are more lively and listen more.

240. Labour and intention to imitate voicés,
doth conduce much to imitation : and therefore we
8ee that there be certain * pantomimi,” that will
Yepresent the voices of players of interludes so to
life, as if you see them not you would. think they

Were those players themselves; and so the voices of
other men that they hear. .

241. There have been some that could counter-
feit the distance of voices, which is a secondary
object of hearing, in such sort, as when they stand
fast by you, you would think the speecli came from
afar off, in a fearful manner. How thisis done may
be further inquired. But I see no great use of it
but for imposture, in counterfeiting ghosts or spirits.

Experiments in consort touching the reflevion of
sounds.

There be three kinds of reflexions of sounds ; a
reflexion concurrent, a reflexion iterant, which we
call echo; and a super-reflexion, or an echo of an |
echo ; whereof the first hath been handled in the
title of magnitude of sounds : the latter two we will
now speak of. .o

242. The reflexion of species visible by mirf'ors
You may command ; because passing in right lines
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they may be guided to any point : but the l‘e.ﬂﬁ"ion
of sounds is hard to master; because the sOU!
filling great spaces in arched lines, cannot b€ 50
guided : and therefore we see therc hath not bee?
practised any means to make artificial echoes. A
'no echo already known returneth in a very norro¥
room. :

243. The natural echoes are made upon W“.lls’
woods, rocks, hills, and banks ; as for waters, being
near, they make a concurrent echo; but being far-
ther off, as upon a large river, they make an jterand
echo: for there is no difference between the €%
current echo and the iterant, but the quicknes® or
slowness of the return. But there is no doubt P¥
water doth help the delation of ccho ; as well % i
helpeth the delation of original sounds.

244. Ttis certain, as hath been formerly touched
that if you speak through a trunk stopped at the
farther end, you shall find g blast return upon you!
mouth, but no sound at all. The cause is, for that
the closeness which preserveth the ,original, is 10
able to preserve the reflected sound: besides that
echoes are seldom created but ‘by loud sounds-
therefore there is less hope of artificial echoes B alf
pe.nt in a.narrow concave, Nevertheless it hath bee?
stried, ithat one rlea,ning over a .well ,of twenty? ¥e
fathom deep, and speaking, .though, but softly; et
not.so.soft:as.awhisper,ithe water returned & £°7
audible echo. It would be tried, whether‘spea‘king
in caves, where there is no issue save where ¥?
speak, will not yield echoes as wells do.

245. The echo cometh as the original sound dothy
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I a round orb of air: it were good to try the cre-
ating of the echo where the body repercussing
maketh ap angle: as against the return of a wall,
&ec. Also we sce that iu mirrors there is the like angle
of incidence, from the object to the glass, and from
the glass to the eye. And if you strike a ball side-
10“8, not full upon the surface, the rebound will be |
a8 much the contrary way: whether there be any
such resilience in echoes, that is, whether a man shall
kear better if he stand aside the body repercuss-
ing, than if he stand where he speaketh, or any
Where in a right line between, may be tried. 'Trial
likewise would be made, by standing nenrer the
place of repercussing than he that speaketh; and
again by 'standing farther off than he that speaketh;
and so knowledge would be taken, whether echoes,
as well as original sounds, be not strongest near
hand,

246. There be many places where you shall
hear a number of echoes one after another : and it is
when there is variety of hills or woods, some nearer,
some farther off: so thatthe return from the farther,
béing last created, will be likewise last heard.

247. As the voice goeth round, as well towards
the back, as towards the'front of him that:speaketh ;
50 likewise doth the echo.: for ‘you have many back
"echoes to’the place where you stand.

248. "To make an echo that will report:three, or
four, or five words distinctly, it is requisite that.the
‘boidy ‘repercussing ‘be o good distance off: for if it

be:near, and yet not ‘so near as'to'make a concurrent
3.
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echo, it choppeth with you upon the sudden. It 15'
requisite likewise that the air be not much Pent'
for air at a great distance pent, worketh the sam®.
effect with air at large in a small. distance. Aﬂh
therefore in the trial of speaking in the well, thoud ,
the well was deep, the voice came back suddenly
. and would bear the report but of two words.
249. For cthoes upon echoes, there is & rﬂl
instance thereof in a place which I will now exact'y
describe. It is some three or four miles from P?ﬂs’
near a town called Pont-Charenton ; and some bire”
bolt shot or more from the river of Sein. The ro,om,
is a chapel or small church. The walls all standi®®’
both at the sides and at the ends. Two roWs °
pillars, after the manner of isles of churchess als
standing ; the roof all open, not so much a8 qﬂs
embowment near any of the wallg left. There Wa'
against every pillar a stack of billets above a ™
height ; which the watermen that bring wood don’
the Sein in stacks, and not in boats, 1aid theres as J
seemeth, for their case, Speaking at the onc €n® "
did hear it return the vojce thirteen several ¢’
and I have heard of others, that it would retus”
sixteen times: for J was there about three of the
clock in the afternoon : and it is best, as all oth‘fr
echoes are, in the evening. It is manifest that ¥ 1
not echoes from severa] places, but a tossing of the
voice, as a ball, to and fro, like to reflexions in look”
ing glasses, where if you place one glass before “_n
another behind, you shall see the glass behind wit
the image, within the glass before; and again, tho

16
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glass before in that ; and divers such super-reflexions;
till the « species speciei” at last die.  For it is every
“’f“l‘n weaker and more shady. Inlike manner the
voice in that chapel createth «speciem speciei,” and
maketh succeeding super-reflexions ; for it melteth
by degrees, and every reflexion is weaker than the
former: so that if you speak three words, it will,
Perhaps, some threc times report you the whole
three words ; and then the two latter words for some
times ; and then the last word alone for some times,
still fading and growing weaker. And whereas in
echoes of one return, it is much to hear four or five
words; in this ccho of so many returns upon the
matter, you hear above twenty words for three.
250. The like echo upon echo, but only with
two reports, hath been observed to be, if you stand
between a house and a hill, and lure towards the
hill. Tor the house will give a back echo; one
taking it from the other, and the latter the weaker.
251. There are certain letters that an echo will
hardly express ; as S for onc, especially being prin-
cipalin a word. I remember well, that when I went
to the echo at Pont-Charenton, there was an old Pa-
risian, that took it to be work of spirits, and of good
Spirits. For, said he, call ¢« Satan,” and the ccho
will not deliver back the devil’s name; but will say,
“va ten ; which is as much in I'rench as “ apage,”
or avoid. And thercby I did hap to find, that an
¢cho would not return S, being but a hissing and an
interior sound.

252. Echoes are some more sudden, and ehop
VOL. 1v. K
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again as soon as the voice is delivered ; as hath be'eﬂ
partly said : others are more deliberate, that is, g"ve
more space between the voice and the cecho, whi¢
is caused by the local nearness or distance: som®
will report a longer train of words, and som¢
shorter ; some more loud, full as loud as the oxig®”
and sometimes more loud, and some weaker 2
fainter. '

253. Where echoes come from several parts ot
the same distance, they must nceds makc, as itlwerc’
a choir of echoes, and so make the report gl’eate,r'
and even a continued echo; which you shall find 11
some hills that stand encompassed theatre-like:

254. It doth not yet appear that there is refrac”
tion in sounds, as well as in species visible. For B
do mnot think, that if a sound should pass throud
divers mediums, as air, cloth, wood, it would dcl“f"r
the sound in a differing place from that unto whict
it is deferred; which is the proper effect of refrac”
tion.  But majoration, which is also the work °
refraction, appeareth plainly in sounds, as hath e
handled at full, but it is not by diversity of medium®
Experiments in consort touching the consent and disseh

between wisibles and audibles.

We have “ obiter,” for demonstration’s 535
used in divers instances the cxamples of the sig
and things visible, to illustrate the nature of sounds’
- but we think good now to prosecute that compﬂ"isor1
more fully, ‘

Consent of wisibles and audibles.
255. Both of them spread themselves in round
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and fill,a whole floor or orb unto certain limits ; and
4re carried a great way : and do languish and lessen
by degrecs, according to the distance of the objects
from the sensories.

256. Both of them have the whole species in
every small portion of the air, or. medium, so as the
Specics do pass through small crannies without con-
fusion : a5 we sce ordinarily in levels, as to the eye;
and in crannies or chinks, as to the sound.

257. Both of them are of a sudden and casy
8eneration and delation ; and likewise perish swiftly
and suddenly ; as if you remove the light, or touch
the bodies that give the sound.

258. Both of them do receive and carry exqui-
site and accurate differences ; as of colours, figures,
motions, distances, in visibles; and of articulate
Voices, tones, songs, and quaverings, in audibles.

259. Both of them, in their virtue and working,
do not appear to cmit any corporal substance into
their mediums, or the orb of their virtue; neither
again to rise or stir any evident local motion in
their mediums as they pass; but only to carry cer-
tain spiritual species ; the perfect knowledge of the
cause whereof, being hitherto scarcely attained, we
shall search and handle in due place.

260. Both of them secem not to gencrate or pro-
duce any other effect in nature, but such as apper-
taineth to their proper objects ‘and senses, and are
otherwise barren.

261. But both of them, in their own proper
action, do work three manifest effects. The first, in
that the stronger species drowneth the lesser ; as the
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e
light of the sun, the light of a glow-WOTm; th
report of an ordnance, the voice: The secon ’th o
that an object of surcharge or excess destroyc?h .
sensc ; as the light of the sun the eye; & V1° ;af
sound near the ear the hearing : The third, int .
both of them will be reverberate ; as in mirrors ”‘/ |
in echoes. e

262. Neither of them doth destroy or hind.el t
species of the other, although they encounter m 4
same medium, as light or colour hinder not 80V
nor “ e contra.” '  ing

263. Both of them affect the scnse iﬂ.hf’ll{c;
creatures, and yicld objects of pleasure and dish*®
yet neverthcless the objects of them do also
it be well observed, affect and work UPOn. ity
things ; namely, such as have some Conf"m:)r
with the organs of the two scnses, as visibles ¥
upon a looking-glass, which is like the pllPi1 of
eye: and audibles upon the places of ccho w
resemble in some sort the cavern and structt™ '
the car. et

264. Both of them do diversly work, 89 1ing
have their medium diversly disposed. So a tremb "n'
medium, as smoke, maketh the object scem to t"clt
ble, and a rising or falling medium, as winds make
the sounds to rise or fall. ;

265. T'o both, the medium, which is the mos
propitious and conducible, is air, for glass or wntcl'r
&c. arc not comparable.

1
hich

e} R . ’ . e

2G0. Tn both of them, where the object i ﬁne
and accurate, it conduceth much to have the Sonsr
intentive and erect, insomuch as you contract yoU
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¢ye when you would sec sharply; and erect your
ear when you would hear attentively; which in
beasts that have cars moveable is most manifest.

267. The beams of light, when they are multi-
Plied and conglomerate, gencrate heat, which is a
different action from the action of sight: and the
multiplication and conglomeration of sounds doth
generate an cxtreme rarcfaction of the air; which
is an action materiate, differing from the action of
sound ; if it be true, which is anciently reported, that
birds with great shouts have fallen down.

Dissents of wisibles and audibles.

268. The species of visibles seem to be emissions
of beams from the objects seen, almost like odours,
save that they are more incorporecal : but the species
of audibles seem to participate more with local motion,
like percussions, or impressions made upon the air.
So that whereas all bodies do seem to work in two
manners, either by the communication of their
natures. or by the impressions and signatures of their
motions ; the diffusion of species visible seemeth to
participate more of the former operation, and the
species audible of the latter.

269. The species of audibles seem to be carried
more manifestly through the air than the species of
visibles: for 1 conceive that a contrary strong wind
will not much hinder the sight of visibles, as it will
do the hearing of sounds.

270. There is onc difference above all othert
between visibles and audibles, that is the most re



134 NATURAL HISTORY.

markable, as that whereupon many smaller differ-
ences do depend : namely, that visibles, except lights»
are carried in right lines, and audibles in arcuﬂt‘z
lines. Hence it cometh to pass, that visibles do no

intermingle and confound one another, as hath bceﬂt
said before, but sounds do. Ience it cometh, .th“

the solidity of bodies doth not much hinder the Sl'ghltt’
so that the bodies be clear, and the pores in 8 rig 19;
line, as in glass, crystal, diamonds, water, &c. but,vs
thin scarf or handkerchicf, though they be bodic®
nothing so solid, hinder the sight : whereas, .conr
trariwise, these porous bodies do not much hmdct
the hearing, but solid bodies do almost stop it, 0T ? ;
the least attenuate it. Hence also it cometh, t]lﬂt
to the reflexion of visibles small glasses suffice ; bur
to the reverberation of audibles are required groate

spaces, as hath likewise been said before. : ds'

271. Visibles are secen further off than soub
are heard, allowing nevertheless the ratec of thelf
bigness, for otherwise a great sound will be heal
further off than a small body seen.

272. Visibles require, generally, some distﬂnc‘f
between the object and the eye, to be better s¢c?’
whereas in audibles, the nearer the approach of the
sound is to the sense, the better., But in this ther¢
may be a double error. The one because to secin8
there is required light ; and any thing that toucheth
the pupil of the eye all over excludeth the light
For I have heard of g person very credible, who
himself was cured of a cataract in one of his ey
that while the silver needle did work upon the sight
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of his eye, to remove the film of the cataract, he never
saw any thing more clear or perfect than that white
needle: which, no doubt, was, because the needle
- Was lesser than the pupil of the eye, and so took not
the light from it. The other error may be, for that
the object of sight doth strike upon the pupil of the
¢ye directly without any interception; whereas the
cave of the car doth hold off the sound a little from
the organ: and so nevertheless there is some dis”
tance required in both.

273. Visibles are swiftlier carried to the sense
than audibles; as appeareth in thunder and light-
hing, flame and report of a picce, motion of the air

in hewing of wood. All which have been sct down
herctofore, but are proper for this title.

274. 1 conceive also, that the species of audibles
do hang longer in the air than those of visibles: for
although even those of visibles do hang some time,
as we sce in rings turned, that shew like spheres ; in
lute-strings fillipped; a fire-brand carried along,
which leaveth a train of light behind it; and in the
twilight, and the like: "yet I conceive that sounds
stay longer, because they are carried up and down
with the wind; and because of the distance of the
time in ordnance discharged, and heard twenty
miles off.

275, Invisibles there are not found objects so
odious and ingrate to the sense as in audibles. For
foul sights do rather displease, in that they excite the
memory of foul things, than in the immediate objects-
And therefore in pictures, those foul sights do not
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much offend ; but in audibles, the grating of 8 Sﬂwf
when it is sharpened, doth offend so much, 8% it
setteth the teeth on edge. And any of the har®
discords in music the ear doth straightways refusc
276. In visibles, after great light, if you com®
suddenly into the dark, or contrariwise, out of the
dark into a glaring light, the cye is dazzled for 8
" time, and the sight confused ; but whether any suct
effect be after great sounds, or after a deep silenc®
may be better inquired. It is an old tradition that
those that dwell near the cataracts of Nilus 2
strucken deaf: but we find no such cffect in cal”
noniers, nor millers, nor those that dwell upo?
bridges. } )
277. It scemeth that the impression of colour #
so weak, as it worketh not but by a cone of direC
beams, or right lines, whereof the basis 18 in th°
object, and the vertical point in the cye; so 88 ther?
is a corradiation and conjunction of beams; an
those beams so sent forth, yet are not of any forc® to
beget the like borrowed or second beams, excep? it
be by reflexion, whereof we spcak not. For th,e
beams pass, and give little tincture to that alf
which is adjacent; which if they did, we should
colours out of a right line. But as this is in colour®s
so otherwise it is in the body of light. For wheD
there is a skreen between the candle and the €Y%
yet the light passeth to the paper whercon oné
writeth ; 5o that the light is seen where the body ©
the flame is not seen, and where any colour, if it
wore placed where the body of the flame is, woul
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not be seen. 1 judge that sound is of this latter

Dature ; for when two are placed on both sides of a
wall, and the voice is heard, T judge it is not only
the original sound which passcth in an arched line;
but the sound which passeth above the wall in a
right line, begetteth the like motion round sbout it
as the first did, though more weak.

Eaxperiments in consort touching the sympathy or
antipathy of sounds onc with another.
278. All concords and discords of music are,
N0 doubt, sympathies and antipathies of sounds.
And so, likewise, in that music which we call
broken music, or consort music, some consorts of in-
struments are sweeter than others, a thing not suffi-
ciently yet observed : as the Irish harp and base viol

agree well : the recorder and stringed music agree
well: organs and the voice agree well, &c. But
the virginals and. the lute, or the Welsh harp
and Irish harp, or the voice and pipes alone, agree
not so well: but for the melioration of music there
is yet much left, in this point of exquisite consorts, to
try and inquire.

279. There is a common observation, that if a
lute or viol be laid upon the back, with a small straw
upon one of the strings, and another lute or viol be
laid by it; and in the other lute or viol the unison
to that string be strucken, it will make the string
move, which will appear both to the eye, and by the
straw’s falling off. The like will be, if the diz.mpason
or eighth to that string be strucken, either in the
same lute or viol, or in others lying by : but in none
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of these there is any report of sound that o be
discerned, but only motion.

280. It was devised, that a viol should ha¥
lay of wire-strings below, as close to the belly 88 5
lute, and then the strings of guts mounted “Por}lﬂs
bridge as in ordinary viols: to the end that by t 1o
means the upper strings strucken should make tic
lower resound by sympathy, and so make the musu.
the better ; which if it be to purpose, then &Y wp .
thy worketh as well by report of sound asby mot1 (; :
But this device I conceive to be of no use, bccf‘us
the upper strings, which are stopped in great V“rlety'.
cannot maintain a diapason or unison with the Jowe™
which are never stopped. But if it should be 00
use at all, it must be in instruments which have v ’
stops, as virginals and harps; wherein trial may
made of two rows of strings, distant the one from
the other.

281. The experiment of sympathy may be trans”
ferred, perhaps, from instruments of strings t0 oth?r
instruments of sound. As to tr);, if there were w
one steeple two bells of unison, whether the striklng |
of the one would move the other, more than i '
were another accord : and so in pipes, if they be ©
equal bore and sound, whether g little straW o
feather would move in the one pipe, when the other
is blown at an unison,

282. It seemeth, both in car and eye, the instr”
ment of' sense hath a sympathy or similitude with
that which giveth the reflection, as hath been touched
before; for as the sight of the eye is like a crystol

¢ 8
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or glass, or water ; so is the ear a sinuous cave, with
a hard bone to stop and reverberate the sound;
which is like to ‘the places that report echoes.

Ed])crzmcnts i consort touching the hindering or
helping of the heari ing.

283. When a man yawneth, he cannot hear so
well.  The cause is, for that the membrane of the -
ear is extended ; and so rather casteth off the sound
than draweth it to. ~

284. We hear better when we hold our breath
than contrary : insomuch, as in all listening to attain
a sound afar off men hold their breath. The cause 1is
for that in all expiration the motion is outwards; ;
and therefore rather driveth away the voice than
draweth it : and besides we see, that in all labour to
do things with any strength, we hold the breath;
and listening after any sound that is heard with dif-
ficulty, is a kind of labour.

285. Let it be tried, for the help of the hearing,
and I conceive it likely to succeed, to make an in-
strument like a tunnel; the narrow part whereof
may be of the bigness of the hole of the ear; and the
broader end much larger, like a bell at the skirts ;
and the length half a foot or more. And let the
Narrow end of it be set close to the ear: and mark
Whether any sound, abroad in the open air, will not
be heard distinctly from farther distance, than with-
out that instrument; being, as it were, an car-
spectacle. And I have heard there is in Spain an
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instrument in use to be set to the ear, that helpeth‘ ,
somewhat those that are thick of hearing- 1655
286. If the mouth be shut close, neverthe ufs
there is yielded by the roof of the mouth & muﬂf:rils
such as is used by dumb men. But if the nosa ’
be likewise stopped, no such murmur can be :;; the
except it be in the bottom of the palate toWﬂl’hﬂt
‘throat. Whereby it appeareth manifestl}? t'
sound in the mouth, except such as aforesaid, !

ug
mouth be stopped, passeth from the palate th°
the nostrils. ’

76

Laperiments in consort touching the spiritual and '
nature of sounds. ool
287. The repercussion of sounds, which wece 0
echo, is a great argument of the spiritual essenssi on
sounds. For if it were corporeal, the reperct jike

should be created in the same manner, and DY 4
instruments, with the original sound: but W€ cur
what a number of exquisite instruments must ¢o” atr
in speaking of words, whereof there is no Suc}’ mtop

ter in the returning of them, but only a plain B

and repercussion. . 1ate
288. The exquisite differences of articuld _
sounds, carried along in the air, shew that they "?‘“h‘

not be signatures or impressions in the air, 88 hqt

been well refuted by the ancients. TFor it is tU¢.
that seals make excellent
may be thought of sounds
but then the delation angd ¢

. ) i
impressions; and ffon
. . . L
in their first generﬂt“?tll_
ontinuance of them W?
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out any new sealing, shew apparently they cannot be
lmpressions.

289. All sounds are suddenly made, and do sud-
denly perish : but neither that, nor the exquisite dif-
ferences of them, is matter of so great admiration :
for the quaverings and warblings in lutes and pipes
are as swift; and the tongue, which is no very fine
instrument, doth in speech make no fewer motions
than there be letters in all the words which are ut-
tered. But that sounds should not only be so
speedily generated, but carried so far every way in
such a momentary time, deserveth more ‘admiration.
As for example, if a man stand in the middle of a field
and speak aloud, he shall be heard a furlong in round ;
aud that shall be in articulate sounds ; and those shall
be entire in every little portion of the air; and this
shall be done in the space of less than a minute.

290. The sudden generation and perishing of
sounds must be one of these two ways. Either that
the air suffereth some force by sound, and then
restoreth itself as water doth; which being divided,
maketh many circles, till it restore itself to the na-
tural consistence: or otherwise, that the air doth
willingly imbibe the sound ‘as grateful, but cannot
. Mmaintain it ; for that the air hath, as it should seem,
a secret and hidden appetite of receiving the sound
at the first ; but then other gross and more mate-
riate qualities of the air straightways suffocate it,
like unto flame, which is generated with alacrity;
but straight quenched by the enmity of the air or
other ambient bodies.
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hich

There be these differences in general, by W ple
sounds are divided: 1. Musical, immusical. 2.T7€' r{
base. 3. Flat, sharp. 4. Soft,loud. 5. E?{teru:e:
interior. 6. Clean, harsh, or purling. 7. Articulat®”
inarticulate. .

We have laboured, as may appear, in this m((llui‘5
sition of sounds diligently ; both because sou™ :
one of the most hidden portions of nature, as W€ Sf’c
in the beginning, and because it is a virtuc Whlo
may be called incorporeal and immateriate, Wherere
there be in nature but few. Besides, we W .
willing, now in these our first centuries, to mpke
pattern or precedent of an exact inquisition;.ants
we shall do the like hereafter in some other subJé¢
which require it. TFor we desire that men Sho‘fn‘
learn and perceive; how severe a thing the trué ! ]
quisition of nature is; and should accustom thcﬂfr
selves by the light of particulars to enlarge thele
minds to the amplitude of the world, and not redu®
the world to the narrowness of their minds.

Experiment  solitary touching the orient colours w
. dissolution of metals. .
291. Metals give orient and fine colours in .dls—
solutions; as gold giveth an excellent yellow, quick”
silver an excellent green, tin giveth an excellen?
azure : likewise in their putrefactions or rusts; .“5
vermilion, verdigrease, bise, cirrus, &c. and likew!s®
in their vitrifications, The cause is, for that by
their strength of body they are able to endure the
fire or strong waters, and to pe put into an equal



CENTURY NI 145

Posture, and again to retain part of their principal
Spirit; which two things, equal posture and quick

Spirits, are required chiefly to make colours light-
Some,

Laperiment solitary touching prolongation of life.

292. It conduceth unto long life, and to the more
Placid motion of the spirits, which thereby do less
Prey and consume the juice of the body, either that
Ien’s actions be free and voluntary, that nothing be
done  jnvita Minerva,” but  secundum genium ;”
or on the other side, that the actions of men be full
of regulation and commands within themselves: for
then the victory and performing of the command
giveth a good disposition to the spirits, especially if
there be a proceeding from degree to degree ; for
“ then the sense of the victory is the greater. An
example of the former of these is in a country life ;
and of the latter in monks and philosophers, and
such as do continually enjoin themselves.

LExperiment  solitary touching appetite of union gy
bodics.

293. It is certain that in all bodies there is an
appetite of union and evitation of solution of conti-
nuity ; and of this appetite there be many degrees ;
but the most remarkable and fit to be distinguished
are three. The first in liquors’; the second in hard
bodies; and the third in bodies cleaving or tena-
cious. In liquors this appetite is weak : we sec in
liquors the threading of them in stillicides, as hath
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been said ; the falling of them in round dropss whlcs
is the form of union, and the staying of them for )
Jittle time in bubbles and froth. In the second €7
gree.or kind, this appetite is strong; as in iro™ 12
stone, in wood, &c. In the third, this appetite ?S n
medium between the other two : for such bodie? :
partly follow the touch of another body, and Par”;
stick and continue to themselves; and therefore
they rope, and draw themselves in threads, as W@ B
in pitch, glue, birdlime, &c. But note, that oll 8
bodies are cleaving more or less: and that they lov
better the touch of somewhat that is tangibles the
of air. TFor water in small quantity cleaveth 130 an};
thing that is solid; and so would metal too, ‘f'
weight drew it not off.  And therefore gold tha_t?'
or any metal foliate cleaveth : but those bodies whi
are noted to be clammy and cleaving, are SU° o
have a more indifferent appetite at once to follo
another body, and to hold to themselves. Ap
therefore they are commonly bodies ill mixed an”
which take more pleasure in a foreign body, tha" lc
preserving their own consistence, and which haV »
little predominance in drought or moisture.

Lxperiment solitary touching the like operations (f hedt
and time. | ‘

294. Time and heat are fellows in many effect®

Heat drieth bodies that do easily expire; a8 P”‘.rch’

ment, leaves, xoots, clay, &c. And so doth time &

age arefy; as in the same bodies, &c. MHeat dis

solveth and melteth bodies that keep in their apirits
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88 in divers liquefactions: and so doth time in
Some bodies of a softer consistence, as is manifest
in honey, which by age waxeth more liquid, and
the like in sugar; and so in old oil, which is ever
™more clear and more hot in medicinable use. Heat
causeth - the 'spirits to search some issue out of
the body; as in the volatility of metals; and so
doth time; as in the rust of metals. But generally

heat doth that in small time which age doth in
long, '

Experiment solitary touching the differing operation of
fire and time.

295. Some things which pass the fire are softest
at first, and by time grow hard, as the erumb of
bread. Some are harder when they come from the
fire, and afterwards give again, and grow soft, as
the crust of bread, bisket, sweet-meats, salt, &ec.
The cause is, for that in those things which wax
hard with time, the work of ‘the fire is a kind of
melting ; and in those that wax soft with time, con-
trariwise, the work of the fire is a kind of baking ;
and whatsoever the fire baketh, time doth in some
degree dissolve.

Eaperiment solitary touching motions by imitation.

29G. Motions pass from one man to another, not

80 much by exciting imagination as by vinv,it'ati.on;
_ESpecially if there be an aptness or inclination before.
heréfore gaping, or yawning, and stretching do pass

from man to man; for that that causgth ga}}ing and
VOL 1v. L
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stretching is, when .the spirits are a little heavy bg;
any vapour, or the like. For then they strives % b
were, to wring out and expel that which loadeor
them. So men drowsy, and desirous to sleePr
before the fit of an ague, do use to yawn and strél’ n’
and do likewise yield a voice or sound, which 8

interjection of expulsion: so that if another be a}lze
and prepared to do the like, he followeth PY *

sight of another. So the laughing of another make
to laugh.

Experiment solitary touching infectious diseases:

297. There be some known disenses that e
infectious ; and others that are not. Those tha? ?re
infectious are, first, such as are chiefly in the Splrlts’
and not s0 much in the humours, and therefore pe
easily from body to body; such are pestilencess ,1
pitudes, and such like. Secondly, such as taint ¢
breath, which we see passeth manifestly from m‘afl
to man, and not invisibly, as the affects of ¢
8pirits do; such are consumptions of the lung® “
Thirdly, such as come forth to the skin, 2"
'therefore taint the air or the body adjacent, esp®
cially if they consist in an unctuous substance ®
apt to dissipate, such are scabg and leprosy. Fourﬁhl.y '
such as are merely in the humours, and not
the spirits, breath, or exhalations; and therefor?
they never infect byt by touch on’ly" and such °
touch also as cometh within +1 :
the venom of the French
mad dog.

in the  epidermis 'y é:
pox, and the biting of
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Eaperimens solitary touching the incorporation of
powders and lLiguors.

298. Most powders grow more close and coherent
by mixture of water, than by mixture of oil, though
f’il be the thicker body ; as meal, &c. The reason
IS the congruity of bodies; which if it be more,
Maketh a perfecter imbibition and incorporation ;
Which in most powders is more between them and
Water, than between them and oil: but painters

colours ground, and ashes, do better incorporate
Wwith oil.

Eaxperiment solitary touching cxercise of the body.

299. Much motion and exercise is good for some
bodies; and sitting and less motion for others. If
the body be hot and void of superfluous moistures,
too much motion hurteth : and it is an error in phy-
siians, to call too much upon exercise. Likewise
™en ought to beware, that they use not exercise
and a spare diet both: but if much excrcise, then
4 plentiful diet ; and if sparing diet, then little exer-
cise. The benefits that come of excrcise are, first,
that it sendeth nourishment into the parts more
~f0!‘<3ib1y. Secondly, that it helpeth to excern by
Sweat, and so maketh the parts assimilate the more
‘perfect]y. Thirdly, that it maketh the substance of
the body more solid and compact, and so less apt "
to be consumed and depredated by the spirits. The
evils that come of exercise are, first, that it maketh
‘the spirits more hot and predatory. Secondly, that
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‘it doth absorb likewise, and attenuate to0 mug:
the moisture of the body. Thirdly, that it mﬂk"he
too great concussion, especially if it be violents of ¢ ;
inward parts, which delight more in rest.
generally exercise, if it be much, is no friend t0 P
longation of life, which is one cause why womer!

longer than men, because they stir less.

Yo~
ive

Eaperiment solitary touching meats that @
i saticty. h
300. Some food we may use long, and muc;
without glutting, as bread, flesh that is not fut ?1
rank, &c. Some other, though pleasant, gluttese
sooner, as sweet-meats, fat meats, &c. The cauo '
is, for that appetite consisteth in the emptin€ o
the mouth of the stomach, or possessing it W
somewhat that is astringent, and therefore cold ﬂ,ﬂé
dry. ‘But things that are sweet and fat 8re mor.e
filling, and do swim and hang more about th
‘mouth of the stomach, and go not down so SPeedlly'
and again turn sooner to choler, which is hot anr
ever abateth the appetite. We see also that anotl®
cause of satiety is an over-custom, and of aPPetite l
novelty, and therefore meats, if the same be co™
tinually taken, induce loathing. To give the reaso”
of. the distaste of satiety, and of the pleﬂsure'}n

‘novelty, ‘and to distinguish not only in meat$ oh

+ drinks, but also in motions, loves, company, delight®

Studies, What they be that Clistom maketh more

grateful, and what more tedious, were a largc ﬁe_l'-

But for meats, the cauge is attraction, which %
‘ ;
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quicker, and more excited towards that which is new,
than towards that whereof there remaineth a relish
by former use. And, geunerally, it is a rule, that
whatsoever is somewhat ingrate at first, is ‘made
grateful by custom ; but whatsoever is too p]éasiﬁg
at first, groweth quickly to satiatc. .
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CENTURY IV.

. , X ST
Lxperiments in consort touching the clarylwt“’”- f

liquors, and the accelerating thereof-
AccELERATION of time, in works of nature, may n
be esteemed * inter magnalia nature.” And e¥°
in divine miracles, accelerating of the time is ne);
to the creating of the matter. We will noWw the” )
fore proceed to the inquiry of it: and for acceler
tion of germination, we will refer it over unto t
place where we shall handle the subject of P]D‘nts
generally, and will now begin with other accele” -
rations.
301. Liquor £ thom, at the A%
quors are, many o m, ,
thick and troubled ; as muste, wort, juices of fruitss
or herbs expressed, &c. and by time they settle an.
clarify. But to make them clear before the time ?
a great work, for it is a spur to nature, and puttet
‘her out of her pace : and, besides, it is of good use
for making drinks and sauces potable and set‘ViCe"’b10
speedily. But to know the means of accelerating
clarification, we must first know the causes of clari-
fication. The first cause is, by the separation of the
grosser parts of the liquor from the finer.

gell
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second, by the equal distribution of the spirits of the
liquor with the tangible parts: for that cver repre-
senteth bodies clear and untroubled. The third, by
the reﬁning the spirit itself, which thereby giveth to
the liquor more splendour and more lustre.
‘ 302, Tirst, for separation, it is wrought by
Wweight, as in the ordinary residence or settlement of
liquors ; by heat, by motion, by precipitation, or
sublimation, that is, a calling of the several parts
either up or down,’ which is a kind of attraction;
by adhesion, as when a body more viscous is mingled
and agitated with the liquor, which viscous body,
afterwards severed, draweth with it the grosser parts
of the liquor ; and lastly, by percolation or passage.

303. Secondly, for the even distribution of the
spirits, it is wrought by gentle heat; and by agita-
tion or motion, for of time we speak not, because it
s that we would anticipate and represent ; and it is
Wrought also by mixture of some other body which
hath & virtue to open the liquor, and to make the .
Spirits the better pass through.

304. Thirdly, for the refining of the spirit, it is
wrought likewise by heat, by motion, and by mix-
ture of some body which hath virtue to attenuate.
So therefore, having shewn the causes, for the acce-
IErating of clarification in general, and the inducing
of it, take these instances and trials.

305. It is in common practice to draw wine or
beer from the lees, which we call racking, whereby
it will clarify much the sooner; for the lees, thotlgh
t,hfay keep the drink in heart, and make it lasting,
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yet withal they: cast up some spissitude : and thY®
instance is to be referred to separation. "

306. On the otherside it were good to try
the adding to the liquor more lees than his 0WH w
work ; for though the lees do make the liquor gurb®”
yet they refine the spirits. 'T'ake therefore 2 vess?
of new beer, and take another vessel of new bec”
and rack the one vessel from the lecs, and pour the
lees of the racked vessel into the unracked vessel, an:
see the effect : this instance is referred to the reﬁn",
ing of the spirits. o

307. Take new beer, and put in some quantlt)i
of stale beer into it, and see whether it will not accee
lerate the clarification, by opening the body of t
beer, and cutting the grosser. parts, whereby ?he.)’
may fall down into lees. And this instance agein !
referred to separation.

/308, The longer malt or herbs, or the likés
infused in liquor, the more thick and groubled th°
‘liquor is; but the longer they be decocted in the
liquor, the clearer it is. The reason is plain, pecaus®
in infusion, the longer it is, the greatef is the Pa}’
of the gross body that goeth into the liquor: put 18
decoction, though more gocth forth, yet it cithe®
purgeth at the top, or settleth at the botton. Ap
therefore the most exact way to clarify is, firsts
ipfuse, and then to take off the liquor and decoctit’
as they'do in beer, which hath malt first infused in
the liquor; and is afterwards boiled with the hoP-.
This also is referred to separation.- C

809, Take hot cmbers, and put them about ®

what

arc
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bottle filled with new . heer, almost to the very neck;
let the bottle be well stopped, lest it fly- out: and
continue it, renewing the embers every day, by the
space of ten duys, and then compare it with another
bottle of the same beer set by. Take also lime both
quenched and unquenched, and set the bottles in
them “ut supra” This instance is referred both to
the even distribution, and also to the roﬁning of the
spirits by heat. :
¢+ .810. Take bottles, and swmg thcm, or carry
them in a wheel-barrow upon rough ground twice in
a'day, but then you may not fill the bottles full, but
leave some air; for if the liquor come close to the
stopple, it cannot play nor flower: and when you
have shaken them will cither way, pour the drink
into another bottle stopped close after the usual
manner, for if it stay with much air in it, the drink
will pall; neither will it settle so perfectly in all the
parts. Let it stand some twenty-four hours, then
take it, and put it again into a bottle with air, “ ut
supra:” and thence into a bottle stopped, ¢ ut
supra:”. and so repeat the same operation for seven
days. . Note that in the emptying of one bottle into
another, you must do it swiftly lest the drink pall.
It were good also to try it in a bottle with a little
air below the neck, without emptying. This in-
stance is referred to the even distribution and 1eﬁmng
of the spirits by motion. =

311. As for percolation mwmd and outward,
which belongeth to separation, trial would be made
of clarifying by adhesion, with milk put into new
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beer, and stirred with it: for it may be that th:
grosser part of the beer will cleave to the milk ¢ .t}" '
doubt is, whether the milk will sever well ag“}n"
which is soon tried. And it is usual in claxifying
hippocras to put in milk ; which after severeth &

carrieth with it the grosser parts of the hippocr®¥
as hath been said elsewhere. Also for the bette
clarification by percolation, when they tun 'ne

beer, they use to let it pass through o strain”
and it is like the finer the strainer is, the clearef
it will be.

Eperiments in consort touching maturation, and th
accelerating thereof.  And first, touching the 7””.”“
ration and quickening of drinks. And next, touchir’
the maturation of fruits.

The accelerating of maturation we will now
inquire of. And of maturation itself, It is of th'reo
natures. The maturation of fruits, the maturatio’
of drinks, and the maturation of impostumes 2°
ulcers. This last we refer to another place, wher?
we.shall handle experiments medicinal. There '
also. other maturations, as of metals, &c. whereof “fe
will speak as occasion serveth. But we will begl®
with that of drinks, because it hath such affinity
with the clarification of liquors.

312. For the maturation of drinks, it is wrought
by the congregation of the spirits together, wherebY
they digest more perfectly the grosser parts: and 1¢
. is effected partly by the same means that clarifics”
tion is, whereof we spake before; but then note
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that an extreme clarification doth spread the spirits
so smooth, as they become dull, and the drink dead,
which ought to have.a little flowering. And there-
fore all your clear amber drink is flat.

313, We sce the degrees of maturation of drinks,
in muste, in wine, as it is drunk, and in vinegar.
Whereof ‘muste hath not the spirits well congre~
gated ; wine hath them well united, so as they make
the parts somewhat more oily ; vinegar hath them
congregated, but more jejune, and in smaller quan-
tity, the greatest and finest spirit and part being
exhaled: for we see vinegar is made by setting the
vessel of wine against the hot sun; and therefore
Vineggr will. not burn; for that much of the finer
parts is exhaled. ‘ '

314. The refreshing and quickening of drink
palled or dead, is by enforcing the motion of the
Spirit: so we see that open weather relaxeth the
8pirit, and maketh it more lively in motion. We
see also bottling of beer or ale, while it is new and
full of spirit, so that it spirteth when the stopple is
taken forth, maketh the drink more quick and
windy. A pan of coals in the cellar doth likewise
8ood, and maketh the drink work again. New
drink put to drink that is dead provoketh it to work
again: nay, which is more, as some affirm, a brew-
ing of new beer set by old beer, maketh it work
again, Tt were good also to enforce the spirits by
Some mixtures, that may excite and quicken them3
as by putting into the bottles, nitre, chalk, lime, 8o

e see cream is matured, and made to rise more
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speedily by putting in cold water ; which a? it Secmf
eth, getteth-down the whey. of
315. It is tried, that the burying of thtlesh_
drink well stopped, either in dry earth a g’OOd dept?’
or in the bottom of a well within water ; and bes”,
of all, the hanging of them in a deep well some.Wh“ﬁ
above the water for some fortnight’s space, 3 8 ]
excellent means of making drink fresh and ‘luwh;
for ‘the cold doth not cause any exhaling of ¢
spirits at all, as heat doth, though it rarifieth the™®*
that remain ; but cold maketh the spirits vigoro®”
and irritateth them, whereby they incorporate ¢
parts of the liquor perféctly. 1t
316. As for the maturation of fruits, it is wrov8 t
by the calling forth of the spirits of the body o
ward, and so spreading them more smoothly “nr
likewise by digesting in some degree the grosse’
parts; and this is effected by heat, motion, ﬂ“r%ae
tion, and by a rudiment of putrefaction ; o
inception of putrefaction hath in it a maturation-’
'317. There were taken apples, and laid in Str"jw’
in hay; in flour,in chalk, in lime ; ‘covered over wit
-onions; covered over with - crabs, closed up in wa¥,
shut in a box, &ec.  There was also an apple'heinge ,

up in. smoke, of all which the ex

.- in
periment sorted ]
this manner.. S

318.. After a month’s space, the apple incloscd
in wax-was as green and fresh as at the first puttind
in, and .the kernels continued white. ~ The cause ¥
for that all exclusion of open air, which is ever pré”
datory, maintaineth the body in its first freshness a0
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moisture ; but the inconvenience is, that it tastéth a
little of the wax: which, I suppose, in a pome-
granate, or some such thick-coated fruit, it would
not do.

319. The apple hanged in the smoke, turned
like an old mellow apple, wrinkled, dry, soft, sweét,
yellow within. The cause is, for that such a degree
of heat, which doth neither melt nor scorch (for we
see thatin a greater heat, a roast apple softencth and
melteth; and pigs feet, made of quarters of war-
dens, scorch and have a skin of cole,) doth mellow,
and not adure: the smoke also maketh the apple, as

it were, sprinkled with soot, which helpeth to ma-
ture. We sce that in drying of pears and prunes in
- the oven, and removing of them often as they begin
to sweat, there is a like operation ; but that is with
a far more intense degree of heat. .

320. The apples covered in the lime and ashes
were well matured, as appeared both in their yellow-
hess and sweetness. The cause is, for that that
degree of heat which is in lime and ashes, being a
smothering heat, is of all the rest most proper, for
it doth neither liquefy nor arefy, and that is true
maturation. Note, that the taste of those apples
was good, and therefore it is the experiment fittest
for uge. B

321. The apples covered with crabs and onions
were likewise well matured. The cause is, not any
heat; but for that the crabs and the onions draw
forth the spirits of the apple, and- spread: them
equally throughout the body, which taketh away
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hardness. So we see one apple ripeneth pgainst

another. And therefore in making of cyder they
turn the apples first upon a heap. So one cluster
grapes that toucheth another whilst it grOWeth’
ripeneth faster;  botrus contra botrum citius M
“ turescit.” S

322, The apples in hay and the straw riPened
apparently, though not so much as the other; but
the apple in the straw more. The cause i for
‘that the hay and straw have a very low degl'ee'o
heat, but yet close and smothering, and whic
«drieth not,

323. The apple in the close box was ripe
also: the cause is, for that all air kept close hath &
degree of warmth ; as we see in wool, fur, plush, &
Note, that all of these were compared with a‘ﬂaﬂfer
apple of the same kind that lay of itself; and in com”
‘parison of that were more sweet and more yelloW’ -
and so appeared to be more ripe. )

324. Take an apple or pear, or other like fruits
and roll it upon a table hard: we see in commo?
experience,. that the rolling doth soften and sweeten
‘the fruit presently ; which is nothing but the smooth
-distribution. of the spirits into the parts; for the
unequal distribution of the spirits maketh the harsh”
ness : but this hard rolling is between concoction
and 2 simple maturation ; therefore, if you should
roll .them but gently, perhaps twice a day, and
continue it some :seven days, it is like they would

mature more finely, and like unto the natur®)
maturation.

ned
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325. Take an apple, and cut out a piece of the
top, and cover it, to see whether that solution of con-
tinuity will not hasten a maturation: we see that
where a wasp, or a fly, or a worm hath bitten, in a
grape, or any fruit, it will sweeten hastily.

326. Take an apple, &c. and prick it with a pin
full of holes, not deep, and smear it a little with.sack,
Or cinnamon water, or spirit of wine, every day for
ten days, to see if the virtual heat of the wine or
strong waters will not mature it.

In these trials also, as was used in the first, set
another of the same fruits by to compare them;

and try them by ‘their yellowness and by their
SBweetness,

- Experiment solitary touching the making of gold.

The world hath been much abused by the opi-
nion of making of gold: the work itself I judge to
be possible ; but the means hitherto propounded to
effect it are, in the practice, full of error and impos-
ture, and: in the theory, full of unsound imaginations.
For to say, that nature hath an intention to make
all metals gold; ‘and that, if she were delivered -
from impediments, she would perform her own work;
and: that, if the crudities, impurities, and leprosities
of metals were cured, they would become gold ; and
that a little quantity of the medicine, in the work of
Projection, will turn a sea of the baser metal into
gold by multiplying : all these are but dreams; m?d
80 are many other grounds of alchemy. And to help
the matter, the alchemists call in likewise many
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[l
supel’stl

vanities out of astrology, natural magic, s
tra

tious interpretations of Scriptures, auricular .
tions, feigned,testimonies of ancient authors, and t
like. It is true, on the other side, they have brov8 ,
tolight not a few profitable experiments, and there™”
made the world some amends. But we, whe? .wve
shall come to handle the version and gransmutati®’
of bodies, and the experiments concerning et
and minerals, will lay open the truc ways end P*
sages of nature, which may lead to this great effect
And we commend the wit of the ‘Chineses W
despair of making of gold, but are mad upo™ _,
making of silver : for certain it is, that it is mor¢ dir
ficult to make gold, which is the most ponderous
and materiate amongst metals, of other metals les?
ponderous and less materiate, than ¢ via vers®
make silver of lead or quicksilver, hoth which 8
more ponderous than silver ; so that they need t ”t,her
a further degree of fixation than any condensatlonl
In the mean time, by occasion of handling t.‘;
axioms touching maturation, we will direct & trid
touching the maturing of metals, and thereby tultnq
ing some of them into gold : for we conceive indeed’
that a perfect good concoction, or *digestions of
maturation of some metals, will produce gold.’ And
hereby we call to mind, that we knew a Dutchmd®
-that had wrought himself into the belief of 2 gmat
person, by undertaking that he could make B"Old :
whose discourse was, that gold might be made i
but that the alchemists over-fired the work: fors
gaid, the making of gold- did: require a very ter”

as°
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perate heat, as being in nature a subterrany work,
where little heat cometh; but yet more to the
making of gold than of any other metal; and there-
fore that he would do it with a great lamp that
should carry a temperate and equal heat; and that
it was the work of many months. The device of
the lamp was folly; but the over-firing now used,
and the equal heat to be required, and the making
it a work of some good time, are no ill discourses.
We resort therefore to our axioms of maturation,
in effect touched before. The first is, that there be
used a temperate heat ; for they are ever temperate
heats that digest and mature: wherein we mean
temperate according to the nature of the subject ;
for that may be temperate to fruits and liquors,
which will not work at all upon metals. The second
is, that the spirits of the metal be quickened, and
the tangible parts opened : for without those two
Operations, the spirit of the metal wrought upon
will not be able to digest the parts. The third is,
that the spirits do spread themselves even, and move
not subsultorily, for that will make the parts close
and pliant. And this requireth a heat that doth not
Yise and fall, but continue as equal as may be. The
fourth is, that no part of the spirit be emitted but
detained ; for if there be emission of spirit, the body
of the metal will be hard and churlish. And this
will be performed, partly by the temper of the fire,
and partly by the closeness of the vessel. The fifth

is, that there be choice made of the likeliest and best
VOL. 1v, M
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prepared metal for the version, for that will facilitat®.
the work. The sixth is, that you give time enolfgs
for the work ; not to prolong hopes, as the alchem‘s.
do, but indeed to give nature a convenient space *
work in, These principles are most certain and tr1¢’
we will now derive a dircction of trial out of ther
which may, perhaps, by further meditatio®
improved.

327. Let there be a small furnace made of
perate heat; let the heat be such as may keepP
metal perpetually molten, and no morc; f0F
above all importeth to the work. Tor the mate )
take silver, which is the metal that in natur¢ .s}’ :
bolizeth most with gold; put in also with the Sllve: ,,
a tenth part of quicksilver, and a twelfth part e
nitre, by weight ; both these to quicken and open e
body of the metal; and so let the work be contint®
by the space of six months at the least. I wish 3.150'
that there be at sometimes an injection of some 0113
substance, such as they use in the recovering of gol ’
which by vexing with separations hath been ma
churlish ; and this is to lay the parts more close 87
smooth, which is the main work. For gold, 85 wo
see, is the closest, and therefore the heaviest 0
metals; and is likewise the most flexible and t€¥
ble. Note, that to think to make gold of quick‘
silver, because it is the heaviest, is a thing not to b
hoped ; for quicksilver will not indure the mand8®
of the fire. Next to silver, I think copper weré
fittest to be the material. :

o ter”

that
rish
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Laperiment sulitary touching the nature of gold.

328. Gold hath these natures; greatness of
weight, closeness of parts, fixation, pliantness or
softness, immunity from rust, colour or tincture
of yellow. Therefore the sure way, though most
about, to make gold, is to know the causes of the
several natures before rehearsed, and the axioms
concerning the same. For if a man can make a
metal that hath all these properties, let men dispute
whether it be gold or no.

Experiments in consort touching the inducing and
accelerating of putrefaction.

The inducing and accelerating of putrefaction, is

a subject of a very universal inquiry : for corruption
i3 a reciprocal to generation: and they two are as
nature’s two terms or boundaries; and the guides to
life and death. Putrefaction is the work of the
Spirits of bodies, which ever are unquiet to get forth
and congregate with the air, and to enjoy the sun-
beams. The getting forth, or spreading of the
Spirits, which is a degree of getting forth, hath five
differing operations. If the spirits be detained
Wwithin the body, and move more violently, there
followeth colliquation, as in metals, &c. If more
mildly, there followeth digestion or maturation, as in
drinks and fruits. If the spirits be not merely
detained, but protrude a little, and that motion be
confused and inordinate, there followeth putrefac-
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tion; which ever dissolveth the consistence of ‘,;::
body into much inequality, as in flesh, rotten f’u’u'
shining wood, &c. and also in the rust of metals- b
if that motion be in a certain order, there followza_
vivification and figuration ; as both in living crre
tures bred of putrefaction, and in living Cl’eatud g
perfect. But if the spirits issue out of the bo 1
there followeth desiccation, induration, consumpti®”’
&c. as in brick, evaporation of bodies liquid, &e. o
329. The means to induce and accelerate'putrry ‘
faction, are, first, by adding some crude or wate
moisture ; as in wetting of any flesh, fruit, wo‘f]}:
with water, &c. for contrariwise unctuous and &
substances preserve. o
330. The second is by invitation or excit®
as when a rotten apple lieth close to another apP o
that is sound; or when dung, which is & substal .
already putrified, is added to other bodies- AP
this is also notably seen in church-yards, where thﬂ);
bury much, where the earth will consume the ¢o*F g
in far shorter time than other earth will. .
381. The third is by closeness and stoppiné’
which detaincth the spirits in prison more that 1%/
would ; and thereby irritateth them to seek 1$59¢’
as in corn and clothes which wax musty ; and ther®”
fore open air, which they call « agr perflabilis,” dot,
preserve : and this doth appear more evidently "
agues, which come, most of them, of obstructio®®
and penning the humours which thereupon putrify'
332. The fourth ig by solution of continuity i

gion*
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we see an apple will rot sooner if it be cut or pierced;
and so will wood, &c. And so the flesh of creatures
alive, where they have received any wound.

333. The fifth is either by the exhaling or by the
driving back of the principal spirits which preserve
the consistence of the body; so that when their
government is dissolved, every part returneth to his
nature or homogeny. And this appeareth in urine
and blood when they cool, and thereby break : it
appeareth also in the gangrene, or mortification of
flesh, either by opiates or by intense colds. I con-
- ceive also the same effect is in pestilences; for that
the malignity of the infecting vapour danceth the
principal spirits, and maketh them fly and leave their
regiment; and then the humours, flesh, and secondary
spirits, do dissolve and break, as in an anarchy.

334. The sixth is when a foreign spirit, stronger
and more eager than the spirit of the body, entereth
the body, as in the stinging of serpents. And this
18 the cause generally, that upon all poisons followeth
swelling : and we see swelling followeth also when
the spirits of the body itself congregate too much, as
upon blows and bruises ; or when they are pent in
too much, as in swelling upon cold. And we see
also, that the spirits coming of putrefaction of hu-
mours in agues, &c. which may be counted as foreign
spirits, though they be bred within the body, do
extinguish and suffocate the natural spirits and heat.

335. The seventh is by such a weak degree of
heat, as setteth the spirits in a little motion, but is
not able either to digest the parts, or to issue the
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spirits ; as is seen in flesh kept in a room that is not
cool; whereas in a cool and wet larder it will keeP
longer. And we see that vivification, whereof P&
trefaction is the bastard brother, is effected by such
soft heats; as the hatching of eggs, the heat of the
"~ womb, &ec. .

336. The eighth is by the rcleasin g of the Spmt?’
which before were close kept by the solidness of dfel:
coverture, and thereby their appetite of issul’s
~ checked ; as in the artificial rusts induced by str(?ﬂg
waters in iron, lead, &c. and therefore wettit®
hasteneth rust or putrefaction of any thing, becaus®
it softeneth the crust for the spirits to come forth-

337. The ninth is by the interchange of heat a5
cold, or wet and dry ; as we see in the moulderi“faf °
earth in frosts and sun; and in the more hasty rottiog
of wood that is sometimes wet, sometimes dry- a

338. The tenth is by time, and the work a#
“procedure of the spirits themselves, which canno®
keep their station ; especially if they be left to th?m—
sclves, and there be not agitation or local motio™
As we see in corn not stirred, and men’s bodies 10
exercised.

339. All moulds are inceptions of putrefaction;,
as the moulds of pies and flesh; the moulds of orang®®
and lemons, which moulds afterwards turn into
worms, or more odious putrefactions; and therefore
commonly prove to be of ill odour. And if the body
be liquid ,and not apt to putrify totally, it will cast

up a mother in the top, as the mothers of distilled
waters.
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340. Moss is a kind of mould of the earth and

trees. But it may be better sorted as a rudiment of
germination, to which we refer it

LExperiments in consort touching prohibiting and
preventing putrefaction.

It is an inquiry of excellent use to inquire of the
Means of preventing or staying putrefaction; for
therein consisteth the means of conservation of bo-
dies : for bodies have two kinds of dissolutions; the
one by consumption and desiccation, the other by
butrefaction. But as for the putrefactions of the
bodies of men and living creaturcs, as in agues,
Worms, consumptions of the lungs, impostumes, and
ulcers both inwards and outwards, they are a great
part of physic and surgery; and therefore we will
reserve the inquiry of them to the proper place,
Where we shall handle medicinal experiments of all
sorts.  Of the rest we will now enter into an inquiry:

Wherein much light may be taken from that which
hath been said of the means to induce or accelerate

putrefaction: for the removing that which caused
Putrefaction, doth prentve and avoid putrefaction.

341. The first means of prohibiting or checking
‘Putrefaction is cold: for so we see that meat and
drink will last longer unputrified, or unsoﬁred, in
‘Winter than in summer: and we see that flowers and
fruits, put in conservatories of snow, keep fresh.
And this worketh by the detention of the spirits,
and constipation of the tangible parts. .

342. The second is astriction : for astriction pro
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hibiteth dissolution; as we see generally in mediciness
whereof such as are astringents do inhibit pu'ﬂrefac-
tion: and by the same reason of astringency, som:
small quantity of oil of vitriol will keep fresh W-ate

long from putrifying. And this astriction is in #
substance that hath a virtual cold ; and it worketh
partly by the same means that cold doth.

843. The third is the excluding of the air; 8"
again, the exposing to the air: for these contrarie®
as it cometh often to pass, work the same effect, 8¢
cording to the nature of the subject matter. So we
see, that beer or wine, in bottles close stopped’ last
long: that the garners under ground keep €O
longer than those above ground ; and, that froit
closed in wax keepeth fresh; and likewise bodies put
in honey and flour keep more fresh: and liquo™
drinks, and juices, with a little oil cast on the tOP’
keep fresh. Contrariwise, we see that cloth 8%
apparel not aired, do breed moths and mould ; 8"
the diversity is, that in bodies that need detention ©
spirits, the exclusion of the air doth good ; a5 11
drinks and corn: but in bodies that need emission ©
spirits to discharge some of the superfluous moistur®
it doth hurt, for they require airing,

344. The fourth is motion and stirring; for pY
trefaction asketh rest: for the subtle motion which
putrefaction requireth, is disturbed by any hgitation:

and all local motion keepeth bodies integral, and
their parts together ; g4 we see that tu
corn in a garner, or lettip

from an upper-room into

turning over of
g it run like an hour-glass,
a lower, doth keep it sweet
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and running waters putrify not ; and in men’s bodies,
exercise hindereth putrefaction; and contrariwise,
rest and want of motion, or stoppings, whereby the
run ‘of hnmours, or the motion of perspiration is
Stayed, further putrefaction; as we partly touched 8
little before.

345. The fifth is the breathing forth of  the ad-
ventitious moisture in bodies; for as wetting doth
hasten putrefaction, so convenient drying, whereby
the more radical moisture is only kept in, putteth
back putrefaction ; so we see that herbs and flowers,
_if they be dried in the shade, or dried in the hot sun
for a small time, keep best. For the emission of
the loose and adventitious moisture doth betray the
radical moisture, and carrieth it out for company.

346. The sixthis the strengthening of the spirits
of bodies; for as a great heat keepeth bodies from
Putrefaction, but a tepid heat inclineth them to pu-
trefaction; so a strong spirit likewise preserveth,
and a weak or faint spirit disposeth to corruption.
So we find that salt water corrupteth not so soon as
fresh: and salting of oysters, and powdering of
meat, keepeth them from putrefaction. It would
be tried also whether chalk put into water, or drink,
floth not preserve it from putrifying or speedy sour-
Ing. So we see that strong beer will last longer
than small ; and all things that are hot and aroma-
tical, do help to preserve liquors, or powders, &c.
Which they do as well by strengthening the spirits,
a3 by soaking out the loose moisture.

347. The seventh is separation of the cruder
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parts, and thereby making the body more equul ; for
all imperfect mixture is apt to putrify ; and watery
substances are more apt to putrify than oily. So W‘?
see distilled waters will last longer than raw waters’
and things that have passed the fire do last 10“53"rer
than those that have not passed the fire, as dr
pears, &c. :

348. The eighth is the drawing forth continuﬂ'lly
of that part where the putrefaction beginneth ; which
is, commonly, the loose and watery moisture; not
only for the reason before given, that it prOVOke/c
the radical moisture to come forth with it; ?ut
because being detained in the body, the putrefﬂct“’n
taking hold of it, infecteth the rest : aswe see it the
embalming dead bodies; and the same reason is ©
preserving herbs, or fruits, or flowers, in bran or meal

349. The ninth is the commixture of any thin8
that is more oily or sweet : for such bodies are 135
apt to putrify, the air working little upon the™”
and they not putrifying, preserve the rest. AP
therefore we see syrups and ointments will last
longer than juices.

350. The tenth is the commixture of somewhat
that is dry; for putrefaction beginneth first fro™
the spirits and then from the moisture : gnd that tha®
is dry ls unapt to putrify : and therefore smoke
preserveth flesh; as we see in bacon and nests
~ tongues, and Martlemag beef, &c.

351. The opinion of some of the ancients, that
blown airs do preserve bodies longer than other airss
seemeth to me probable; for that the blown airs
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'ceive the exhaling of any thing, but rather repulse
it. It was tried in a blown bladder, whereinto flesh
was put, and likewise o flower, and it sorted not:
for dry bladders will not blow ; and new bladders
- Tather further putrefaction : the way were therefore

to blow strongly with a pair of bellows into a hogs-
head, putting into the hogshead, before, that which
you would have preserved; and in the instant that
+ You withdraw the bellows, stop the hole close.

Eaperiment solitary touching wood shining in the
dark.

352. The experiment of wood that shineth in
the dark, we have diligently driven and pursued :
the rather, for that of all things that give light here
below, it is the most durable, and hath least apparent
motion. Tire and flame are in continual expence;
Sugar shineth only while it is in scraping ; and salt-
Water whileit is in dashing ; glow-worms have their
shining while they live, or a little after; only scales
of fishes putrified seem to be of the same nature with
shining wood : and it is true, that all putrefaction
hath with it an inward motion, as well as fire or
light. The trial sorted thus: 1. The shining is in
Some pieces more bright, in some more dim; but
the mogt bright of all doth not attain to the light of
a glow-worm. 2. The woods that have been tried
to shine, are chiefly sallow and willow ; also the ash
and hazle; it may be it holdeth in others. 3. Both
root and bodies do shine, but the roots better.
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4. The colour of the shining part, by day-light, is “_l
some pieces white, in some pieces inclining to ¥¢¢
which in the country they call the white and ret
garret. 5, The part that shineth is, for the 08

part, somewhat soft, and moist to feel to, but some
was found to be firm and hard, so as it might be
figured into a cross, or into beads, &c. But yo¥
must not lock to have an image, or the like, in ony
thing that is lightsome ; for even a face in iron @ {
hot will not be seen, the light confounding the smol

differences of lightsome and darksome, which sheW
the figure. 6. There was the shining part Pa%°

off, till you came to that that did not shine; but
within two days the part contiguous began also %
shine, being laid abroad in the dew; so as it seer”
eth the putrefaction spreadeth. 7. There was Otl?er ‘
dead wood of like kind that was laid abroad, which
~ shined not at the first; but after a night’s lying
abroad begen to shine. 8. There was other Wo°

that did first shine ; and being laid dry in the hous,e’
within five or six days lost the shining; and If“

abroad again, recovered the shining. 9. Shinin8
‘woods being laid in a dry room, within a Seven-night
lose their shining ; but being laid in a cellar, or daf

room, keeps the shining. 10. The boring of holes
in that kind of wood, and then laying it abrosd,
seemeth to conduce to make it shine: the cause 1%
for that all solution of continuity doth help on putr®”
faction, as was touched before, 11. No wood hath
been yet tried to shine, that was cut down alive, bué
such as was rotted both in stock and root while It
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grew. 12. Part of the wood that shined was

steeped in oil, and retained the shining a fortnight,
13. The like succeeded in some steeped in water,
and much better. 14. How long the shining will
continue, if the wood be laid abroad every night, and
taken in and sprinkled with water in the day, is not
et tried. 15, Trial was made of laying it abroad
I frosty weather, which hurt it not. 16. There
Was a great piece of a root which did shine, and the
shining part was cut off till no more shined ; yet

i'xfter two nights, though it were kept in a dry room,
1t got a shining.

Experiment solitary touching the acceleration of

birth. :

353. The bringing forth of living creatures may
be accelerated in two respects : the one, if the em-
bryo ripeneth and perfecteth sooner: the other, if
there be some cause from the mother's body, of
¢Xpulsion or putting it down: whereof the former is
8ood, and argueth strength; the latter is ill, and
cometh by accident or disease. And therefore the
ancient observation is true, that the child born in the
Seventh month doth commonly 'well; but born in
the eighth month, doth for the most part die. But

€ cause assigned is fabulous ; which is, that in the
eighth month should be the return of the reign of
the planet Saturn, which as they say, is a planet
Mmalign ; whereas in the seventh is the reign of the
moon, which is a planet propitious. But the true
cause is, for that where there is so great a preven-
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. . . . he
tion of the ordinary time, it is the lustiness ?f to
child; but when it is less, it is some indispositio”
the mother,

Ewperimcm solitary touching the acceleration of
‘ ‘growth and stature. st
354. To accelerate growth or stature, it mt ;
proceed either from the plenty of the nourishmené
or from the nature of the nourishment, or from ¢
quickening and exciting of the natural heat.
the first excess of nourishment is hurtful; for lh
maketh the child corpulent ; and growing in preadt
rather than in height. And you may take an exp””
riment from plants, which if they spread much m‘ff
scldom tall.  As for the nature of the nourishment’
first, it may not be too dry, and therefore childre”
in dairy countries do wax more tall, than wher¢ they
feed more upon bread and fleg,. There is 8159 s
received tale, that boiling of daisy roots in milks
which it is certain are great driers, will make dog?
little.  But so much is true, that an over-dry not”

rishment in childhood putteth back stature. Sccondﬁ
ly, .the nourishment mugt urés

be of ing nat
for that attenuateth the j un opening

uice, and furthereth th°

»he saith, made them gro¥
: . ore active i v nis
in Latin « nasturtjuy, » }mbn. Cardamo :

> and with us water-cresses i

which, it s certain, is an heyl, (g whilst it is youns
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is friendly to life. As for the quickening of natural
heat, it ‘'must be done chiefly with exercise; and
therefore no doubt much going to school, where they
sit 5o much, hindereth the growth of children;
Whereas country people that go not to school, are
Commonly of better stature. And again men must
beware how they give children any thing that is cold
in operation, for even long sucking doth hinder both
Wit and stature. 'This hath been tried, that a whelp
that hath been fed with nitre in milk, hath become
very little, but extreme lively : for the spirit of nitre
is cold. And though it be an excellent medicine in
Strength of years for prolongation of life; yet it is
in children and young creatures an enemy to growth:
and all for the same reason, for heat is requisite to
growth; but after a man is come to his middle age,
heat consumeth the spirits, which the coldness of
the spirit of nitre doth help to condense and correct.

Eaperiments in consort touching sulphur and mer-
cury, two of Paracelsus’s principles.

There be two great families of things, you may
term them by several names; sulphureous and mer-
curial, which are the chemists’ words, for as for their
“sal,” which is their third principle, it is a com-
pound of the other two; inflammable and not in-
flammable; mature and crude, oily and watery.
For we sec that in subterranies there are, as the
fathers of their tribes, brimstone and mercury ; in
Vegetables and living creatures there is water fmﬂ
oil: in the inferior order of pneumaticals there is air
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and flame, and in the superior there is the body of
the star and the pure sky. And these pairs, thous
they be unlike in the primitive differences of matte”
yet they seem to have many consents : for mercury
and sulphur are principal materials of metals; W“te,r
and oil are principal materials of vegetables.and an”
mals, and seem to differ but in maturation or con?
coction : flame, in vulgar opinion, is but air incens®"”’
and they both have quickness of motion, and facility
of cession, much alike: and the interstellar sky
though the opinion be vain, that the star i the
denser part of his orb, hath notwithstanding 50 ™"°
affinity with the star, that there is a rotation °
that, as well as of the star. Therefore it i5 9*° or
the greatest “ magnalia nature,” to turn wate* °
watery juice into oil or oily juice : greater in naturé
than to turn silver or quicksilver into gold. 1
355. The instances we have wherein crude 8°
watery substance turneth into fat and oily, are of fou1:
kinds. First in the mixture of earth and W8te"’
which mingled by the help of the sun gathe? a
nitrous fatness, more than either of them have sev.el"

ally ; as we see in that they put forth plants, whi¢
need both juices.

856. The second is in the assimilation of POV
rishment, made in the bodics of plants and Jivicé
creatures, whereof plants turn the juice of mere
v-va:ter and earth into a great deal of oily matte?
living creatures, though much of their fat and flesh
are out of oily aliments, a5 meat and bread, yet they
assimilate also in a measure their drink of water, 8¢
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But these two ways of version of water into oil,
namely, by mixture and by assimilation, are by many
passages and percolations, and by long continuance
of soft heats, and by circuits of time. '

357. The third is the inception of putrefac-
tion; as in water corrupted; and the mothers of
Wwaters distilled ; both which ‘have & kind of fatness
or oil.

358. The fourth is in the dulcoration of some
métals, as “ saccharum Saturni, &c.”

359, The intention of version of water into a
more oily substance is by digestion; for oil is almost
Nothing else but water digested, and this digestion
18 principally by heat, which heat must be cither out-
ward or inward : again, it may be by provocation or
excitation, which is caused by the mingling of bodies
already oily or digested; for they will somewhat
Communicate their nature with the rest. Digestion
also is strongly effected by direct assimilation of
bodies crude into bodies digested, as in plants and
living creatures, whose nourishment is far more
crude than their bodies: but this digestion is by a
8reat compass, as hath been said. As for the more
full handling of these two principles, whereof this is
but g taste, the inquiry of'which is one of the pro-
foundest inquiries of nature, we leave it to the title
of version of bodies, and likewise to the title of the
first congregations of matfer ; which, like a general
assembly of estates, doth give law to all bodies.

Eaperiment solitary touching chameleons.

. 1gness
360. A ehameleon is a creature about the big
VOL. 1V. N
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of an ordinary lizard : his head unproportionﬂ]"ly
big : his eyes great: he moveth his head withot®
the writhing of his neck, which is inflexible, as 8 1%8
doth : his back crooked ; his skin spotted with 16t}
tumours, less eminent nearer the belly ; his tail slen-
der and long: on each foot he hath five finge™™
three on the outside, and two on the inside; hus
tongue of a marvellous length in respect of his bod}’-
and hollow at the end; which he will launch out £
prey upon flies. Of colour green, and of a dusky
yellow, brighter and whiter towards the belly ; yfit
spotted with blue, white, and red. If he be 1

upon green, the green predominateth; if upon
yellow, the yellow ; not so if he be laid upon blueés
or red, or white; only the grecn spots recei’ 1“
more orient lustre; laid upon black he looketh #

black, though not without a mixture of green. ~

feedeth not only upon air, though that be his priv”
cipal sustenance, for sometimes he taketh flies;
was said, yet some that have kept chameleons & whol
year together, could never perceive that ever they
fed upon any thing else but air, and might observe
d.]eir bellies to swell after they had exhausted the
alr, and closed their Jaws 5 which they open com-”
mon‘ly against the rays of the sun, Th ey have 0
foolish tradition in magic, that if 5 chameleon be
burnt upon the top of an house, it will raise a
tefmfesh tEllu.pposing, according to their vain dreﬂ“]s
Ol sympathies, becayge he nourisheth with air, bt

bOdy Shou.!d have great Virtue to make irnpress.l()n
ypon the air.
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Laperiment solitary touching subterrany fires.

364. It is reported by one of the ancients, that
‘ in part of Media there are eruptions of flames out of
plains ; and that those flames are clear, and cast not
forth such smoke, and ashes, and pumice, as moun-
tain flames do. The reason, no doubt, is, because
the flame is not pent as it is in mountains and earth-
quakes which cast flame. There be also some blind
fires under stone, which flame not out, but oil being
poured upon them they flame out. The cause
whereof is, for that it seemeth the fire is so choked,
as not able to remove the stone, it is heat rather
than flame, which nevertheless is sufficient to inflame
the oil. .

Eaperiment solitary touching witre.
362. Itis reported, that in some lakes the water
15 so nitrous, as, if foul clothes be put into it, it
scoureth them of itself; and if they stay any whit
long, they moulder away. And the scouring virtue
of nitre is the more to be noted, because it is a body
cold; and we see warm water scoureth better than
cold. But the cause is, for that it hath a subtle
Spirit, which severeth and divideth any thing that is
foul and viscous, and sticketh upon a body.

Laperiment solitary touching congealing of air.

363. Take a bladder, the greatest you can get,
f}ll it full of wind, and tic it about the neck with a
silk thread waxed, and upon that put likewise Wax
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very close; so that when the neck of the bli:g}‘}:;
drieth, no air may possibly get in nor out. It
bury it three or four foot under the earth in a Va4 .
or in a conservatory of snow, the snow being fna '
hollow about the bladder, and after some fortnlght,
distance, see whether the bladder be shrunk; f"rtl
it be, then it is plain that the coldness of the €8% o
or snow hath condensed the air, and brought lto
degree nearer to water : which is an experiment
great consequence.

Eaxperiment solitary touching congealing of wate’

into crystal. :

364. Itis areport of some good credit, that in dee£
caves there are pensile crystals, and degrees of ory
tal that drop from above, and in some other, tho‘;lgi
more rarely, that rise from below : which thoug o
be chiefly the work of cold, yet it may be that wa e
that passeth through the earth, gathereth 2 natui
more clammy, and fitter to congeal and become 50 .
than water of itself. Therefore trial would be m]‘:o“:
to lay a heap of earth, in great frosts, upon 2 ho of
vessel, putting a canvas between, that it falleth ni ,
in: and pour water upon it, in such quantity 38 w
be sure to soak through, and see whether it Wil *°
make an harder icc in the bottom of the vessel, #"
less apt to dissolve than ordinarily. I supposc als0
that if you make the earth narrower at the botto™
than at the top, in fashion
it will help the experiment
ice, where it issueth

of ‘a sugar-loaf r‘everseh;
. TFor it will maket

. e
> less in bulk, and cvermor
smallness of quantity is o help to version.
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Experiment solitary touching preserving of rose-

leaves both in colour and smell,

365. Take damask roses, and pull them, then
dry them upon the top of an house, upon a lead or
terras, in the hot sun, in a clear day, between the
hours only of twelve and two, or thereabouts. Then
Put them into a sweet dry earthen bottle, or a glass,
With narrow mouths, stuffing them close together,
but without bruising : stop the bottle or glass close,
and these roses will retain not only their smell per-
fect, but their colour fresh, for a year at least. Note,
that nothing doth so much destroy any plant, or
other body, either by putrefaction or arefaction, as
the adventitious moisture which hangeth loose in the
body, if it be not drawn out. TFor it betrayeth and
tolleth forth the innate and radical moisture along
With it when itself goeth forth. And therefore in
!iVing creatures, moderate sweat doth preserve the
Juice of the body. Note, that these roses, when you
take them from the drying, have little or no smell;
S0 that the smell is a second smell, that issueth out
of the flower afterwards.

Laperiments in consort touching the continuance of

Same.

366. The continuance of flame, according unto
the diversity of the body inflamed, and other cir-
CUmstances, is worthy the inquiry; chicfly, for that
though flame be almost of a momentary lasting, yet
1t receiveth the more, and the less: we will first
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therefore speak at large of bodies inflamed Whopy_
and immediately, without any wick to help th(? llﬂe
flammation. A spoonful of spirit of wine, 2 litt .
heated, was taken, and it burnt as long as came to
hundred and sixteen pulses. The same quantity 0‘
spitit of wine mixed with the sixth part of a SP?OE .
ful of nitre, burnt but to the space of ninet)"folt
pulses. Mixed with the like quantity of ba}"s?f’
cighty-three pulses. Mixed with the like quanti®y
of gunpowder, which dissolved into a black Wate"
one hundred and ten pulses. A cube or Peu‘f’t 0
yellow wax was taken, as much as half the spirit oe
“wine, and set in the midst, and it burnt only t0 .t ;
space of eighty-seven pulses. Mixed with the slxo
part of a spoonful of milk, it burnt to the space d
one hundred pulses; and the milk was curdlei
Mixed with the sixth part of a spoonful of watel ;
burnt to the space of eighty.six pulses, with an eql:as-
quantity of water, only to the space of four Pulfs it
A small pebble was laid in the midst, and the spif

of wine burnt to the space of ninety-four pulses

. ub
Plece of wood of the bigness of an arrow, and abo
a finger’s length, was '

sct up in the midst, and th:
spirit of wine burng to the space of ninety fov
pulses. So that the spirit of wine simple endur®
the longest; ang the spirit of wine with the b2Y~
salt, and the equal quantity of water, were the
shortest.

397. Considey well
going forth of the fig
vigour of the flame in

> Whether the more sPeed};
me be caused by the greate
burning, or by the resistanc®
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of the body mixed, and the aversion thereof to take
ﬁu.mc; which will appear by the quantity of the
spirit of wine that remaineth after the going out of
the flame. And it seemeth clearly to be the latter ;
for that the mixture of things least apt to burn, is the
speediest in going out. And note, by the way, that
spirit of wine burned, till it go out of itself, will burn
no more: and tasteth nothing so hot in the mouth as it
did ; no, nor yet sour, as if it were a degree towards
Vinegar, which burnt wine doth; but flat and dead.

368. Note, that in the experiment of wax afore-
said, the wax dissolved in the burning, and yet did
not incorporate itself with the spirit of wine to pro-
duce one flame ; but wheresoever the wax floated,
the flame forsook it, till at last it spread all over, and
put the flame quite out.

369. The experiments of the mixtures of the
spirit of wine inflamed, are things of discovery, and
not of use: but now we will speak of the continu-
ance of flames, such as are used for candles, lamps,
or tapers ; consisting of inflammable matters, and of
a wick that provoketh inflammation. And this im-
porteth not only discovery, but also use and profit ;
for it is a great saving in all such lights, if they can
be made as fair and bright as others, and yet last
longer, Wax pure made into a candle, and wax
mixed severally into candle-stuff, with the particu-
lars that follow, viz. water, aqua vite, wilk, bay-
salt, oil, butter, nitre, brimstone, saw-dust, every of
these bearing a sixth part to the wax ; and every of
these candles mixed, being of the same weight a.nd
wick with the wax pure, proved thus in the burning
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and lasting. The swiftest in consuming was tl:::
with saw-dust ; which first burned fair till some P .
of the candle was consumed, and the dust gat.her
about the snaste ; but then it made the snaste big ’sz
long, and to burn duskishly, and the c:mdle. Wﬂs_ft‘
in half the time of the wax pure. The next in sW i
ness were the oil and butter, which consumed b)’e
fifth part swifter than the pure wax. Then followlt’
in swiftness the clear wax itself. Then the bﬂ}"sahe
which lasted about an eighth part longer than t B
clear wax. Then followed the aqua vite, whie
lasted about a fifth part longer than the clcm" }’V“x:
Then followed the milk and water, with little dlﬂ'el;.
ence from the aqua vite, but the water 5.10""65t
And in these four last, the wick would Splt_ f;):ed
little sparks. Tor the nitre, it would not hol(% lig "
above some twelve pulses, but all the while it WO {
spit out portions of flame, which afterwards would
go out into a vapour. For the brimstone, it' W\O:hc
hold lighted much about the same time with Jon
nitre ; but then after a little while it would har
und cake about the snaste; so that the mixture oc
bay-szﬂt with wax will win an eighth part of the tum
of lasting, and the water a fifth, , 1
370. After the several materials were tried, 1i%
was likewise made of severa] wicks; as of ordinary
cotton, sewing thread, rush, silk, straw, and WOO‘_d :
The silk, straw, and wood, would flame g little, til

they came to the wax, anq then go out : of the other
three, the thread consumeq faster than the cotton, by
a sixth part of time : the cotton next; then
the rush consumed slowey . than the cotton, bY
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at least a third part of time. For the bigness of
the flame, the cotton and thread cast a flame much
alike; and the rush much less and dimmer. Query,
Whether wood and wicks both, as in torches, con-
sume faster than the wicks simple.

371. We have spoken of the several materials,
and the several wicks: but to the lasting of the
flame it importeth also, not only what the material
15, but in the same material whether it be hard, soft,
old, new, & Good housewives, to make their
fﬁandles burn the longer, use to lay them, one by one,
In_bran or flour, which make them harder, and so
they consume the slower : insomuch as by this means
they will outlast other candles of the same:stuff
almost halfin half. For bran and flour have a virtue
to harden ; so that both age, and lying in the bran,
doth help to the lasting. And we see that wax
candles last longer than tallow candles, because wax
1S more firm and hard.

. 372, The lasting of flame also dependeth upon
the easy drawing of the nouristiment; as wé see-in
the Court of England there is a service which they
call Allnight ; which is as it were a great cake of wax,
With the wick in the midst; whereby it cometh to
Pass, that the wick fetcheth the nourishment farther
offt. 'We see also that lamps last longer, because the
vessel is far broader than the breadth of a taper or
candle,

373. Take a turreted lamp of tin, made in .the
form of a square: the height of the turret being
thrice as much as the length of the lower Par t
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whereupon the lamp standeth : make only one hole
in it, at the end of the return farthest from the
turret. Reverse it, and fill it ful] of oil by that hole’
and then set it upright again .
the hole, and Tighten it: you shall find that it Wil
burn slow, angd 5 long time: which is caused; 2
was said last before, for that the flame fetcheth th
nourishment afar off, Yoy shall find also, that #°
the oil wasteth and descendeth, so the top of tlfe
turret by little and little filleth with ajr; which i
caused by the rarefaction of the oil by the heat-
were worthy the observation to make a hole in the
top of the turret, and to try when the oil is almost
consumed, whether the air made of the oil, if Y
put to it a flame of 5 candle, in the letting of it forth,
will inflame. It were good also to have the 1a0F

made, not of tin, but of glass, that you may see how
the vapour or ajr gathereth b

374. A fourth point that
of the flame, is the closenesg of the air, wherein the
flame burneth. We see that if wind bloweth upo”
a candle it wasteth apace. We see also it laste’
longer in a lanthorn thap at large. And there ar®
traditions of lamps ang candles, that have burnt &
very long time in caves and tombs.

- 375. A fifth point that importeth the lasting of
the flame, is the nature of the air where the flam®
burneth ; whether it be cold or hot, moist or dr¥
The air, if it be very cold, irritateth the flame, 3%
maketh it burn more fiercely, as fire scorcheth ™
frosty weather, and so furthereth the consumptio™

; and put a wick I ab

y degrees in the tOI"'
importeth the lasting
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The air once heated, 1 conceive, maketh the flame
'burn more mildly, and so helpeth the continuance.
The air, if it he dry, is indifferent : the air, if it be
’T‘OiSt, doth in a degree quench the flame, as we see
lights will go out in the damps of mines, and howso-

cver maketh it burn more dully, and so helpeth the
continuance.

Laperiments in consort touching burials or infusions of
divers bodies in earth.

376. Burialsin earth serve for preservation, and
for condensation, and for induration of bodies. And
if you intend condensation or induration, you may
bury the bodies so as earth may touch them; as if
you will make artificial porcelane, &c. And the like
you may do for conservation, if the bodies be hard
and solid ; as clay, wood, &c. But if you intend pre-
servation of bodies more soft and tender, then you
must do one of these two: either you must put them
in cages, whereby they may not touch the earth, or
else you must vault the earth, whereby it may hang
over them and not touch them: for if the carth touch
them, it will do more hurt by the moisture, causing
them to putrify, than good by the virtual cold, to
conserve them, except the earth be very dry and
sandy,

377. An orange, lemon, and apple, wrapt in a
linen cloth, being buried for a fortnight’s space four
foot deep within the earth, though it were in a moist
Place, and a rainy time, yet came forth no ways
mouldy or rotten, but were become a little hardex
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than they were ; otherwise fresh in their colour: but
their juice somewhat flatted. But with the burial of
a fortnight more they became putrified.

378. A bottle of beer, buried in like manner 28
before, became more lively, better tasted, and cleare
than it was. And a bottle of wine in like manne™’
A bottle of vinegar so buried came forth more
lively and more odoriferous, smelling almost like &
violet. And after the whole month’s burial, all the
three came forth as fresh and lively, if not better tha®
before. ‘

379. It were a profitable experiment to pref“’rve v
oranges, lemons, and pomegranates, till summer.'
for then their price will be mightily increased. This ,
may be done, if you put them in a pot or vessel W€ 1 |
covered; that the moisture of the earth come not at
them; or else by putting them in a conservatory
of snow. And generally, whosoever will make
experiments of cold, let him be provided of thre®
things; a conservatory of snow; a good large vault,
twenty foot at least under the ground; and &
deep well.

380. There hath been a tradition, that peﬂrl’ and
coral, and turquois-stone, that have lost their colourss-
may be recovered by burying in the earth ; which is
a thing of great profit, if it would sort: but upon -
trial of six weeks burial, there followed no effect:
It were good to try it in a deep well, or in a conser-
vatory of snow ; where the cold may be more con-

stringent ; and so make the body more united, and
thereby more resplendent.
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Laperiment solitary touching the effects in men's bodics
from several winds.

381. Men’s bodies are heavier, and less disposed
to motion, when southern winds blow than when
northern. The cause is, for that when the southern
Winds blow, the humours do, in some degree, melt
and wax fluid, and so flow into the parts; as it is
Seen in wood and other bodies, which, when the
southern winds blow, do swell. Besides, the motion
and activity of the body consisteth chiefly in the

sinews, which, when the southern wind bloweth, are
ore relax.

Lzperiments solitary touching winter and summer
sicknesses.

382, It is commonly seen, that more are sick in
the summer, and more die in the winter; except it
be in pestilent diseases, which commonly reign .in
summer or autumn. The reason is, because diseases
ure bred, indeed, chiefly by heat ; but then they are
cured most by sweat and purge; which in the sum-
mer cometh on or is provoked more casily. As for
Pestilent diseases, the reason why most die of them
In summer is, because they arc bred most in the
SUmmer ; for otherwise those that are touched are
In most danger in the winter.

Experiment solitary touching pestilential scasons.

e d
313. The general opinion is, that years hotoz:‘ld
moist are most pestilent ; upon the superﬁcml gr
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that heat and moisture cause putrefaction. In E“B:
land it is found not true; for many times there havc
been great plagues in dry years. Whereof the Caus.s
may be, for that drought in the bodies of islamdels
habituate to moist airs, doth exasperate the humou’™
and maketh them more apt to putrify_ or inflan® *
besides, it tainteth the waters, commonly, &

maketh them less wholesome. And again in Barbary’

en
the plagues break up in the summer months, wh
the weather is hot and dry.

Laperiment solitary touching an error reccived about
epidemical discases, s
384. Many diseases, both epidemical and Otheri;
break forth at particular times. And the causia
falsely imputed to the constitution of the air a i
time when they break forth or reign; Whereasn
proceedeth, indeed, from g precedent seque'ncelgi >
series of the seasons of the year: and therefore ] 11_
pocrates in his prognostics doth make good Obse'lv;
tions of the diseases that ensue upon the nattr®
the precedent four seasons of the year.

E.z'[)eriment,solitary touching the alteration or P'e
servation of liguors in wells or deep vaults.
385. Trial hath been made with earthen bottl®s
well stopped,. hanged in a well of twenty fathom

deep at the least, and some of the bottles have beent

let down into the water, some others have hang®

abovc, within_about a fathom of the water ;. and the
liquors so tried have beey beer, not new, but ready
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for drinking, and wine, and milk. The proof hath
been, that both the beer and the wine, as well within
the water as above, hath not been palled or deaded at
all; but as good or somewhat better than bottles of
the same drinks and staleness keptin a cellar. But
those which did hang above water were apparently
the best ; and that beer did flower a little; whereas
that under water did not, though it were fresh. The
l‘fnilk soured and began to putrify. Nevertheless it
15 true, that there is a village near Blois, where in

€ep caves they do thicken milk, in such sort that it
becometh very pleasant : which was some cause of
this trial of hanging milk in the well : but our proof
Was naught; neither do T know whether that milk
In those caves be first boiled. It were good there-
forc to try it with milk sodden, and with cream ; for
that milk of itself is such a compound body, of
Cream, curds, and whey, as it is easily turned and
dissolved. Tt were good also to try the beer when
it is in wort, that it may be seen whether the hang-

ing in the well will accelerate the ripening and cla-
rifying of it.

Laperument solitary touching stutting.

386. Divers, we see, do stut. The cause may
be, in most the refrigeration of the tongue ; whereby
it is Jesg apt to move. And therefore we see that
haturals do generally stut: and we sce that in those
that stut, if they drink wine moderately, they stut
less, because it heateth: and so we sce, that they
that stut do stut more in the first offer to speak than
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in continuance; because the tongue is by motw;l
somewhat heated. In some also, it may be, thoug 1
rarely, the dryness of the tongue, which likcw’sf
maketh it less apt to move as well as cold : .for it
an affect that cometh to some wise and great met
as it did unto Moses, who wag lingue praepeditw ;‘
and many stutters, we find, are very choleric me"’
choler inducing a dryness in the tongue.

Lazperiments in consort touching smells-

387. Smells and other odours are sweeter i he
air at some distance, than near the nose; as bath
been partly touched heretofore. The cause is 4°%
ble: first, the finer mixture or incorporation of th
smell : for we see that in sounds likewise, they ard
Sweetest when we canno itse™

t hear every part by
The other reason is,

for that all sweet smells hav®
Joined with them some carthly or crude odours: an
at some distance the sweet, which is the mor®
spiritual, is perceived, and the earthy reacheth no
so far,

388. Sweet smells are most forcible in dry sup'
stances when they are broken ; and so likewise n
oranges or lemons, the nipping of their rind give!”
out their smell more : anq gencrally when bodic$ are
moved or stirred, though not broken, they smel

more, as a sweet-bag waved, The cause 1s doublé’
the one, mission of the

; and this holdeth in t],le

PIOg, or crushing ; it holdeth also ™
some degree, in the moving : but in this last there ¥*

. for that there is a greater ¢
spirit when way is mage
breaking, nipping,
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a con(fu1'rence of the second cause, which is the
Impulsion of the air that bringeth the scent faster
upon us.

389. The daintiest smells of flowers are out of
those plants whose leaves smell not; as violets, roses,
wall -flowers, gilly-flowers, pinks, woodbines, vinc-
flowers, apple-blooms, limetree-blooms, bean-blooms,
&c.  The cause is, for that where there is Leat and
and strength enough in the plant to make the leaves
odorate, there the smell of the flower is rather cvanid
and weaker than that of the leaves; as it is in rose-
mary flowers, lavender flowers, and sweet-briar
Yoses. But where there is less heat, there the spirit
of the plant is digested and refined, and scvered
from the grosser juice, in the efflorescence, and not
before.

390. Most odours smell best broken or crushed,
a3 hath been said : but flowers pressed or beaten do
lose the freshness and swectness of their odour.
The cause is, for that when they are crushed, the
8rosser and more earthy spirit cometh out with
the finer, and troubleth it; whereas in stronger
odours there arc no such degrees of the issue of the
Sme]],

Laperiments in consort touching the goodness and choice
of watcr.

891, It is a thing of very good use to discover
th? goodness of waters. The taste, to those that
d}'mk water only, doth somewhat: but other expe-
Mments arc more sure. Iirst, try waters by weight,

VOL. 1v, o
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wherein you may find some difference, though n(:
much; and the lighter you may account the bettea
392. Secondly, try them by boiling upon an eq" u
fire; and that which consumeth away fastest, yo
may account the best. o
393. Thirdly, try them in several bottle® see
open vessels, matches in every thing else, ﬂ“d."up_
which of them last longest without stench or cor” sty
tion. And that which holdeth unputrified 1008°
you may likewise account the best. ks
394. Fourthly, try them by making dr}a ”
stronger or smaller, with the same quantity of ﬁ{( oth
and you may conclude, that that water which m? ot
the stronger drink, is the more concocted and * odi-
rishing ; though perhaps it be not so good for ot
cinal use. And such water, commonly, is th,.e wa e
of large and navigable rivers ; and likewise 10 1qrg‘
and clean ponds of standing water; for upon cqins
them the sun hath more power than upon fou? r i
or small rivers. And I conceive that cha]k'."vmt'e for
next them the best for going furthest in drink’ ep
that also helpeth concoction ; 50 it be out of & de \
well, for then it cureth the rawness of the W‘_ater(;
but chalky water, towards the top of the earth, 1% t.o )
fretting ; asit appeareth in laundry of clothes, whie!
wear out apace if You use such waters. ce
395. Tifthly, the housewives do find a differe? }
in waters, for the bearing or not bearing of soﬂP;
and it is likely that the more fat water will bear SOals
best; for the hungry water doth kill the unctuo®
nature of the soap.

f
396, Sixthly, You may wmake a judgmeﬂt 0
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Waters according to the place whence they spring or
come: the rain-water is, by the physicians, esteemed
the finest and the best; but yet it is said to putrify
Soonest, which is likely, becatse of the fineness of
the spirit : and in conservatories of rain-water, such
s they have in Venice, &c. they are found not so
choice waters ; the worse, perhaps, because ‘they are
Covered aloft, and kept from the sun. Snow-water
. 1_3 held unwholesome ; insomuch as the people that
d‘jVell at the foot of the snow mountains, or other-
Wise upon the ascent, especially the women, by
drinking of snow-water, have great bags hanging
Under their throats. Well-water, except it be upon
chalk, or a very plentiful spring, maketh meat red;
Which is an ill sign. Springs on the tops of high hills
are the best : for both they seem to have a lightness
and appetite of mounting ; and besides, they are most
Pure and unmingled ; and again, are more percolated
thl’Ough a great space of earth. For waters in
Valleys join in effect under ground with all waters of
the same level ; whercas springs on the tops of hills
Pass through a great deal of pure earth with less
Mixture of other waters.

397. Seventhly, judgment may be made of
Waters by the soil whereupon the water runneth ; as
Pebble is the cleanest and best tasted; and next to
that, clay-water ; and thirdly, water upon chalk ;
fo‘ll‘thly, that upon sand ; and worst of all upon
mud. Neither may you trust waters that taste
Sweet, for they are commonly found in rising grounds
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. . al
of great cities, which must needs take in a great de
of filth.

iy . . der
Lperiment solitary touching the temperate heat unvs
the equinoctial.

398. In Peru, and divers parts of the Wes;?
Indies, though under the liﬁc, the heats are not®
intolerable as they be in Barbary, and the skirts ©
the torrid zone. The causes are, first the gred
breezes which the motion of the air in great cifdebs’
such as are under the girdle of the world, producett;
which do refrigerate; and therefore in those p2t ¢
noon is nothing so hot, when the breezes are gres”
as about nine or ten of the clock in the fO"c“_O‘;I:
Another cause is, for that the length of the nig lé
and the dews thereof, do compensate the heat of 'tiﬂ
day. A third cause is, the stay of the sun; not .
respect of day and night, for that we spake of bCfOL;
but in respect of the season; for under the 1in€ &
sun crosseth the line, and maketh two summers an’
two winters, but in the skirts of the torrid zone !

doubleth and goeth back again, and so maketh one
long summer. : :

Lzperiment solitary touching the coloration of 0 lack
and tawny Moors. '

399. The heat of the sun maketh men black
some countries, as ‘in Aithiopia and Guiney, &
Fire doth it not, as we gee in glass-men, that 27
continually about the fire, The peason may b
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:eCause ﬁi‘e doth lick up the spirits and blood of the
loooiy’ s0 as they exhale, so that it ever maketh men

Pale and sallow ; but the sun, which is a gentler
heat, doth but draw the blood to the outward parts,
and rather concocteth it than soaketh it; and there-
fore we see that all /Ethiopes are fleshy and plump,
and haye great lips, all which betoken moisture
Yetained, and not drawn out. We sce also, that the
Ncgroes are bred in countries that have plenty of
Water, by rivers and otherwise; for Merot, which
Was the metropolis of Aithiopia, was upon a great
lflke; and Congo, where the Negroes are, is full of
Tivers. And the confines of the river Niger, where -
the Negroes also are, are well watered: and the
region above Cape Verde is likewise moist, insomuch
as it is pestilent through moisture: but the coun-
tries of the Abyssenes, and Barbary, and Peru,
Where they are tawny, and olivaster, and pale, are
generally more sandy and dry. As for the Athiopes,
as they are plump and fleshy, so, it may be, they arce
sanguine and ruddy coloured, if their black skin
would suffer it to be seen.

Laperiment solitary touching motion after the instant
of death.

, _40(_). Some creatures do move a good while after

t,he“’ head is off, as birds; some a very little time,

3 men and all beasts; some move, though cut in

SS.VF’YHI pieces, as snakes, cels, worms, flies, &c.

First, therefore, it is certain, that the immediate



198 ' NATURAL HISTORY.

cause of deathis the resolution or extinguishment, of
the spirits; and that the destruction or corruptio®
of ‘the organs is but the mediate cause. But 0%
organs are so peremptorily necessary, that the &
tinguishment of the spirits doth speedily follow 2
yet 50 as there is an interim of a small time.
reported by one of the ancients of credit, that ?
sacrificed beast hath lowed after th