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L-J 9 1ife, which Mecha-
9%t nically accounts for
tbe [everal Operatzons 1n Chy-
mutry, being a Theory entire-
by New, and but lately Com-
municated to the Learned, I

A 2 thought,




The Tranflator
thought, by dreffing the Au-

thor’s Dijcourfe in ouwr own
Language, I might oblige many,
who, tho’ not Jo very conver ant
with the Latin, yet are we=
ry well acquainted with Ma-
thematical Reafoning.  And
[ was farther encourag’d
bhereto, findiig the good Re-
ception [ome Pieces in Englith
have mer with, which Mecha=
uically explain and accownt for:
divers Phencmena relating
to Phylick.  But - above all,
the -Animal Secretion, ha=
ving been [o wed explaind,

Z:-)r,..-



“to the Reader.

by Dr. James Keil, from
‘the Principle of - Attra&lon
A bad' good Reafon to tﬁzm%
that this Theory of our Au-
thor’s, being built in great
‘part upon the very [ame Prin-
‘ciple of Attradtion, would be
equally grateful to the Englith
Readér

" Befides, the Principle of
Attra&mn which o hap-
pily -accounts for the Pha-
momena  ¢f Nature, being
the  Difcovery of Sir Maac
Newton, our Conntryman, T
concluded 1t would be but a

ﬁ * A 3 peece
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The Tranflator

piece of Fuftice, that the Fo-
olifh Reader fhou'd fhare
the Produdts of Jo Noble an
Tnvention.

Particular Care has been
taken to give the Author’s
Senfe full and clear, and }
doubt wnot but the Englifh
Reader will think himfel]
oblic’d, for being furnifb’a
with [uch a Reafonable At-
count of the [everal Opera-
tions in Chymiftry, as tha
Treatife affords ; a T'hiug ne
ver before attempted with ‘m.l
tolerable Succels.

Th




to the Reader.

The Latin Edition of this
T'reatife has met with very
good  [ucce[s in the W ourld,
and therefore was lately Re-
printed iz Holland ; awhich
Limpreflion Fas given Occafion
to the Editors of the Lipfick
Aéls, to publifb a fhort Ac-
count of the Work: but before
they do ut, they fhew them-
Jelves wvery much dif|atisfied
with the Principle of Attra-
¢tion, without advancing any
thing for Proof againft its
Exiflence. This Accownt of
Theirs, together with the

Doctor’s



The Tranflator, &e¢.
Do&or’s Remarks upon therr
Objections, we have plac’d at
tbe Eud of the jb]Zowmg Irea~

T HE



0 dery a Sett of Chymical
Lectures, juft as they
AR were Read Jome Years
ago, which I am induc'd to make
publick for no other Reafon, but that
I have too juft a Sufpicion they
wor'd be publifpd by /&_m*eém:{y elfe.
Upon a frefb Pervfal of em, I found
them in many places fo imperfelt
and deficient, that they wapnted no
additional



The Author’s Preface. -

additional Miftakes of a carelefs
Tranfcriber, to make them fland in
need of great Allowances from the
Reader. Forc'd therefore they are
to the Prefs; tho I muft confefs, 1
SJubmitted to this Neceffity with lefs
Reluttance, becaufe I faw an open
way for Mechanical Recfonings on
this Subjec? already pointed out.

The Principles which I bere, for
the moff part, go upon, have been
lately Explain'd by Myr. John Keil *,
o whom mot only my [elfy but the
Learned are much indebted. And-
upon this account it is, that I now
thought it lefs unfeafonable for me
to appear in this Argument 5 fince
by this way and method of Reafon-

e *

* Theoremata de Vi Centri petd.  Philof. Tranf.

Ing,




The Author’s Preface.

ing, which I have endeavour'd, as
well as I cowd, to purfue in the
Inveftigating the Laws of Nature,
one may [ee in fome meafure how
much is contain'd in the Thoughts
of my Worthy Friend, and to what
manifold Ules they may [ferve.
For tho many may flightly pafs
over more General Axioms, as of
7o Service, becaufe not pointing to
any certain Purpofe 5 yet when fuch
Axioms come to be more diftinétly
Confider’d, and applyd to fome par-
ticular Subjets, they are then more
evidently perceiv’d, and more readi-
ly embracd. And indeed, if thofe
who employ their Studies in our
Art, wor’d rather [earch out, and
rightly apply fuch Reafonings as are
Simple and Uniform, and drawn

| [from



The Author’s Preface.

from Nutire her [elfy than follow
the Fittitious Notions of their own
Brain, Imight venture 10 [y, That
the Theory not only of Chymiftry,
but of Phylick alfo, woi'd be lefs
lame and deofefive.  And as often
as I turn ?ﬂ_} Tbaﬁgbﬁ this way, I
can't but be of Opinion, that be o-
lone woi'd be capable of doing Fu-
fice to this Szf:éjec‘z who after ha-
ving exaltly view'd and defcribd the
Animal Occonomy, fbauld accurate-
ly examine the Virtues of Medi-
cines, fo as to be able to explain
20 us, both how they are alter'd and
forw'd in the Chymical Operati-
ons they undergo, and in what man-
ner they aét upon the Blood. - If
thefe Enquiries were well manag’d,

and Jet in g good Light, methinksI
| " fe



The Author’s Preface’

Jee what an agreeable Connexion.
there wou'd be between them, how
they wou'd mutually illuftrate one
another, and guide us more clearly
in our Reafonings about the Nature

of D{fm_/é.r.

1 have [rid but very little rela-
ting to the Principles, wbhich are
commonly mention’d in Books of Chy-
miftry, becoufzc I thought it not
worth while to confute Errors.
Thefe Treatifes, I found, contain’d
many things not only Trifling, and
without any Foundation, but direétly
contrary to Experience. Therefore

I chofe rather to deduce this Me-

chanical Explication from the E%ﬂ

riments themfelves, than as ti-Eway.

is with moft Writers in this kind,

1
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"The Author’s Preface.

20 accommodate Experiments to fome

?recmc‘eiv’d Hypothefis.

For what is [aid concerning At-
tra&tion, the Force of which is ve-
ry extenfrve in this Enquiry, 1s not
« bare Speculation, but taken from the
very Nature of Things, and the
Propenfion of Bodies, which they are
obferv’d to have one to another, efpe-
cially that which Chymical Experi-
ments difcover to us.

As therefore I bave advancd
Reafonings, hitherto not underftood
by Chymical Writers, or atr leaff
not made ufe of by them, fo I have
Jometimes Jrom Experience given a
Def[c8ption of the Things them-
Jelves, very different from what we

find



The Author’s Preface.

Jmd in them. In which Under-
taking, if I fbou'd not pleafe thofe
who are éz}gan‘ed to ﬁ:ime particular
Sect, and who take for Principles.
uncertain Notions of Things, which
no where exift; yet I hope fo far
to gain the good Efteem of fuch, who
will not [uffer their Fudgments to be
impos d upon, as to be look’'d on as one
who has enter'd upon the true way of
promoting this Study.

I have employ’d all the Care and
Diligence I cow’d in making the Ta-
bles and Experiments. For "tis not
a thing that can be done without a
great deal of Pains and Patience.
Therefore I have often willingly bad
the Affiffance of Dr. Rich. Frewin,
a Perfon every Way worthy of the

Place
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The Firft Le&ture.

Of the Principles and Operations of

CHYMISTRY.

2 HE Artof Chymiftry has
:.ff. 1ex@ indeed been with great
o) Induftry improv’d and

Bz cnlarg’d, but has not yet
been reducd’ to the Rules of true
Philofophy. However it feems to
be fo capable of Illuftration, as it
may fome time or other be thought
to deferve a place among the Scien-
ces. Thofe who have hitherto deli-
verd down to us the Ph®nomena of
Chymiftry, have made ufe of fuch
Principles which could be hardly un-
derftood, much lefs explain'd; fo

that no wonder if having laid no
B Foun-




Foundation, they cou’d raife no
Superftruture.  They have - dif-
courfed in fuch a manner as if they
intended only to caft a Vail before
their own Ignorance, or at leaft
not much to enlighten others. So
that every thing that has been faid
of the Nature of Principles, is not
only obfcure, but fititious ; neither
agreeing with Nature nor their own
Syftems. So difhicult it is for a
Fi¢tion, that has no Ground-work
of Truth to fupport it, to be con-
{iftent with it {felf to the End. We
own Chymiftry has made a very lau-
dable Progrefs in Experiments ; but
we may juftly complain, that little
Advances have been made towards
the Explication of ’'em. The Stock
of thefe Materials is very large
and {plendid, but the Rationale of
them 15 ftill intirely wanting. The
Three, or as others will have it, the
Five Principles of Paracelfus, the

Alkal
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Alkali and Acid of Tuchenius, are
perhaps not openly acknowledg’d,
but are at leaft too much allow’ d of
by our modern Chymifts, who in
words may difapprove of that way
of Reafoning, but mean the fame
thing in other Terms. Nor is there
one to be found, among fo great a
Number of thefe Writers, who does
not fall into thofe very Hypothefes,
which he condemns in others ; or
at leaft there is not one, who has
laid down fuch Fundamental Prin-
ciples of Chymiftry, upon which a
juft and rational Explication may
be built. For in reality they have
not Examin'd what the true Nature
and Mechani{im of Bodies 1s, but
have only Defcrib'd it fuch as they
would have it be; infomuch that
they have aflign’d Laws and Pro-
perties to Bodies, that agree nei~
ther to the Rules of Mechani{m,
nor yet with themfelves. No Body

B 2 bas
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has brought more Light into this
Art than Mr. Boy/, that famous Re-
ftorer of Experimental Philo{fophy :
Who neverthelefs has not {o much
laid a new Foundation of Chy-
miftry, as he has thrown down the
Old ; he has left us plentiful Mat-
ter, from whence we may draw
out a true Explication of things,
but the Explication it felf he has
but very {paringly touch’d upon.
So that the Way whereby Chy-
miftry might be examin’d and il-
luftrated by Mechanical, that is,
by true Principles, was firft thewn
us by Mr. 7obn Keil, a Perfon, who
has very well deferv’d of the Phi-
lofophical World, and efpecially of
this Univerfity : Who, when he has
publifh’d the Second Part of his In-
trodution to Phyficks, will tho-
roughly convince us how eafily the
greateft Myfteries of Nature may be
explain’d, when one of {found Phi-

lofophy
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lofophy and Judgment undertakes
that Tazk:

Making ufe therefore of thefe
Principles, I fhall endeavour to dif-
courfe more fully upon thofe things,
which chiefly relate to the Know-
ledge of Chymiitry, and {hall ex-
plain, with all the Perfpicuity pof-
fible, its primary Operations; a
Work which feems to be the moit
wanting of any.

This Method I make choice of,
as well becaufe "tis moft Simple and
Natural, as becaufe I have known
that thofe Courfes, which are com-
monly gone through, without any
regular Order or Diftinétion, are fo
far from doing any good, or leav-
ing the leaft imperfe& Notion of
Chymiftry in the Mind, that the
Audience 1s rather confounded, than
inftructed by them.

The Method therefore we fhall
take, will be, Firff, To explain the

15 gk par-




[ 61

particular Operations, in that Na-
tural Order they are connected one
with another ; and to fthew at the
fame time by what Mechanical
Force they are principally produ-
ced, and to what Ufes they chiefly
ferve. Secondly, To declare the
various Ways, in which “tis poflible
and ufual for them to be perform’d.
Ziirdly, To relate the particular
Experiments in their proper places,
and to reduce them to the general
Theory. |
But the way to all that is to be
faid, will appear much eafier, if we
be allow’d to borrow certain Lem-
ma’s and Poftulatum’s from Geome-
try and Natural Philofophy, which
we make no queftion but the Learn-
ed will readily grant us ; and thofe,
who don’t underftand them, are de-
{ired to believe them.
1. All Similar Bodies are in a Tri-
plicare Ratio of their Homologous
Sfdﬁ'-_":
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Sides, and therefore Spheres are in
a Triplicate Ratioof their Diame-
ters, or are as the Cubes of their
Diameters. Alfo in Similar Bo-
dies that are of the fame Denfity,
their Weights are as the Citbes of
their Diameters: But their Su-
perficies are in a Duplicate Ratio
of their Diameters, or as the
Square of their Diameters.

2. The Moments of Bodies, or the
Quantities of Motion, are in a
Ratio compounded of the quantity
of Matter, and their Celerity.

3. If a Body be [pecifically heavier
than the Fluid, intowhich it is im-
mers'dy it defcends with the Force,
which anfwers to the excefs of its
Gravity: But if it be lighter
than the Fluid, it is carried up-
wards by the Force, with which
its own Gravity is excceded by the
Gravity of the Fluid.

4, That there is an Attraétive Force,

B 4 or
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or that all the Parts of Matter |

are drawn towards one another.

. This Force is diffus'd but a very
little way; [o that when Bodies
cometobe at fomediftance, it almoft
wam‘fbg:. WNor does it come to be
[enfible, unle[s when the Particles
of Matter draw nearer one to the
other 5 But at the point of Contaé?
it is flrongeft. And therefore the
Artraétive Force decreafes in a
Ratioof the increafing Diftances,
which is more than Duplicate.

. This Force is different according to

the various Texture and Denfity of

the Particles: But in Gravity tis

guite otherwife, for that always re-

mains the fame, bowever the Tex-

ture of Bodies is chang d.

. But the Attraétive Force is great-

er in one fide of the fame Particle,

than in another.

. Particles, by how much minuter

they are, with fo much the greater
Velocity

1
|
!
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Velocitythey approach each other. For
the Attraétive Force exerts it felf on-
ly in thofe Particles which are very
near one another as for inflance, in

d and c; The Force

of Juch as are remote

1s mext to nothing. @
T herefore no greater

Force is requir'd to move the Bodies
A and B, than what would put into
snotion the Particles d and ¢, when
difengag’d from the reff. But the
Velocities of Bodies moving with the
fame Force are reciprocally, as the
Bodies themfelves.  Therefore the
more the Body A exceeds the Particle
d in Magnitude, thelefs is its Velo-
city 5 and this Motion is fo languid,
that oftentimes 'tis overcome by the
Circumambient Medium, and other
Bodies. Hence it is that this At-
trattive Force does [carce exert it [elf,

unlefs in the fmalleft Particles, fepa-
rated from the reft.
. 9. The
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9. The Force by which Particles co-
here among themfelves arifes from

Attraltion, and is chang d many

ways, according to the various

guantity of Contalt.

‘Thele Propofitions being thus pre-
mis’d, which the Mathematicians
demonftrate, let us proceed to ex-
plain the Doérine of Chymiftry,
Now this being an Art, which con-
joins the faparate Parts of Natural
Bodies, and which divides ’em when
conjoin’d, and that for the moft part
by the help of Fire, it may be conve-
niently divided into Two General
Claffes, (viz.) Diacrisis or Diffoci-
ation, and SyNcrisis or Compofi-
¢zion. Tho' this Divifion be retain’d
by many, yet ’tis not agreed amongft
them, what Operations belong to
cither kind ; fince what fome place
in the Clafs of Diffociation, others
refer to Compofition. But we will
endeavour to fthew a new kind of

method
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method, and ufe Arguments to prove
the Reafonablenefs of it. The chief
therefore of the Firft Clafs are Cal-
cination, Diftillation, and Sublima-
tion of the latter are Fermentation,
Digeftion, Extraction, Precipitation
and Cryflallization. Thelebeing the
principal Operations, the reft which
are reckon’d up in Chymical Au-
thors are eafily reduced to them ; or
at leaft thefe being well underftood
and explain’d, the Caufes of the reft
may be clearly conceiv'd.

But before we enter upon the
Operations themfelves, it will not
be amifs to fay fomething of thofe
Subftances, which arife from the
Refolution of Bodies, by the help
of Chymiftry; to the end that
we may underftand the Terms at
leaft, if not the Things, which the
Chymical Authors are fo full of.
By the Force of Fire, Bodies are
reduc’d either into /iguid or dry Sub-

{tances.
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ftances. 'The /iguid, if tharp, and |
not combuftible, are call'd Spirizs,
which are nothing but Sa/ts dil- |
folv’d in Phlegm ; if infipid, go un-
der the Name of Phlegm or Water.
Of dry Subftances, thofe which
affe@ the Taft, and are diffolvable
in Water, are term’d Sa/ts: Thofe
which are Infipid, have a double
Denomination ; for either they are
Volatile, and call'd Flowers; or fixt,
and then are ftyl'd Earzh, or Caput
Mortuum. QOil or Sulphur with the
Chymifts, denotes not only Liguid
Oils, but any Combuftible Matter ;
tho’ they have alfo a Sulphur, which
is not Combuftible.

After this manner the Parts,
which Bodies are refolv’d into by
the help of Chymiitry, are for
the moft part diftinguifh’d and de-
fin’d, which are taken accordingly
for Principles by almoft all that
treat of this Art. But how im-

Prﬁperly
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properly this Name 1is apply’d to

them, needs not now to be prov’d
at large. For you your felves will
quickly perceive, that they are
neither to be found in all Bodies,
nor incapable of being chang’d into
one another. The bare Difference
of Texture, which 1s the Effe& of
the Fire, produces all thofe Sub-
ftances, which are vulgarly cry’d
up for Elements ; juft as the fame
Blood, when transfus’d and ftrain’d
through different Organs, confti-
tutes Juices which agree neither in
Smell nor Taft, ner fo much as in
Confiftence.

It may be thought perhaps I
ought to fay fomething of .4cid and
Alkali, Words which are now n
every Body’s Mouth. But I cannot
fee what Definition can be adequate
to them, as they are pretended to
be repugnant and contraditory to
one another: I ingenuouily confefs,

I am
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I am fo far from comprehending
what thefe Terms really fignify,
that I don’t thoroughly conceive
what the Chymifts themfelves wou'd
mean by them. For if they wou'd
have that an Acid which pricks
and corrodes, and that which does
not corrode but prick, an Alkals;
there are Subftances which they
will allow to be Alkali’s, and at
the fame time they cannot deny
that they are corrofive. Or if in
mixing them with Syrup of Violets,
they will call that 4id which
makes a 7ed Colowr, and that an
Alkali which caufes a Green ; there
will be many of both Sorts which
produce neither Colour, nay and
{fome which occafion a quite contra-
ry one. The {fame may be faid of
Experiments, which are made with
the Solution of Vitriol. Or if they
pretend to evince their Nature from
their Fermentation and mutual

Antipathy,
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Antipathy, we are not at all the
wifer in this Matter. For whatever
mortal Hatred may arife between
an Acid and an Alkali, yet {ome-
times both the one and the other
have no lefs Contention with fome
of its own kind, Aids jarring
and fermenting with Acids, and
Alkali’s with Alkali’s : And what
in refpet to one Body is nam'd
Alkali, is, if compard with {fome
other, by the very fame Writers
calld an Acid. So that in vain
we endeavour to fix the Boundaries,
which. {eparate each kind. 'This
alone will make us {ufliciently
{enfible, how true an Explication
of Nature we are to expe&t from
thofe, who upon the Doérine of
Acids and Alkali’s, form Theories
not only in Chymiftry, but in Phy-
fick too, when they don’t fo much

as underftand the Terms they make
ufe of,

The
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The Second Le&ure.

Of Calcination.

Urfuant to the Method pro-
pos'd, Ifhall begin with Ca/lci-
nation, which is fuch a Separation
of Bodies by Fire, as makes 'em
eafily reducible into Powder; and
for that realon ’tis call'd by {fome
Chymical Pulverizarion. 'This be-
ing {carce ever perform’d without
Melting or Fufion, both of ’em may
be very properly treated of as the
fame Operation, efpecially fince
both of them are equally to be
accounted for from the fame Prin-
ciples.

Bodies therefore are Melted, or
put into Fufion, (for thofe Words
fignity the fame thing, tho’ diftin-
guilh’'d by fome) when of Solids

they
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they become Fluids. So that if we
know the Caufe of Solidity and
Fluidity, we fhall eafily underftand
the Nature of Fufion. The Soli-
dity, of what is here the fame
thing, Hardnefs of any Body, i. e.
the Force, whereby it refifts Sepa-
ration, arifes from a mutual Cobefior
of its Parts. And Cohefion is de-
duc’'d from, and is always propor-
tionable to an Azsraffion, that ne-
ceflarily refides in all Matter. But
the Artraétive Force being ftrongeft
at the Point of Conta&, is the
caufe, why the Surfaces of the Parts
are more firmly united, and yield
more {lowly to any Separation, in
proportion to the number of Points
they touch one another in: But
where the Cohefion of Parts is but
{mall, as in Spherical Bodies, whofe
Superficies touch only in a Point,
{fo that their Particles eafily give
way to every little Shock, and are

& put
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put into Motion, whether it be by
Nature or Art, there Fluidity takes
place: And how this may be gﬁ%&ed
by the Force of Fire, is ealic to
conceive. For whilft the Particles
of Fire infinuate them{elves into the
Matter which is to be melted, they
{o break and feparate it, that there
is a much lefs Conta& of Parts; and
confequently a weaker  Cohefion.
And this Cohefion may be {o' far
weakened, by diminithing the de-
gree of Contacty as not to keep the
Parts from {liding over one another,
or running into a Fluid. Juftinthe
{ame manner as Bones are reduc’d
into ‘a Fluid Mafs, like Broth in
Papin’s Digeftor.

That the Parts of Bodws may be
{o divided and feparated from mu-
tual Contact by Fire, is evident from
the Rarefattions which isobferv'd in
their Fufion : Forunlefs the Particles
of Fire gain’d admiffion, fo as to fet

‘em
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‘em at a oreater diftance from one
another, ‘and thereby leffen their
mutual Conta®} there wou’d be no
Reafon, ‘why they fhou’d expand
themfelves into a larger compals.
For we find a Plate of Ironz, whilft
red hot; does not only increafe in
Bulk, butin Length too. The fame
thing may be obferv'din Calcining of
Copper. In like manner roafted Flefh
{wells a little, efpecially when the
Skin is not taken off, as in Pigs.
For in all thefe Inftances, the Par-
ticles which the Fire has {eparated,
- take'up a larger Space.

From this difference of Cobefion
proceeds all ‘that Variety we obferve
in the Fufion of Bodies: Forfuch
as have a lefs Contaé of Parts {fooner
~ give ‘'way to the Fire, and {ome-
times melt away by the warmth of a
Vaporr only ; but others, which have
a ftronger Conta&, are with diffi-
culty diffolv’d. ’Tis on this account

C 2 Vegetables
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Vegetables are very eafily melted,
Minerals {lower, and Metals {loweft
of all. And of the laft, thofe where-
in the Conta& of Parts is lefs, asin
Tin and Lead, more readily give
way ; but thofe which are more
Compa&, as Gold and Silver, are
not overcome but with ‘a. violent
Fire. Now if the Force of Cohe-
{fion was proportional to the Quan-
tity of Matter, or to the Weight of
Bodies, we might from Stazicks ac-
count for all the Variety which occurs
in Fufion; for by knowing the Spe-
cifick Gravity of a Body, we thou’d
then know what Force it requir'd
to melt it. But becaufe the fame
quantity of Matter may be fo va-
rioufly difpos’d, that in one Body
there fhall be a much greater Con-
tact than in the other, tho the Gra-
vity be equal, or even lefs, at the
fame time, therefore the Force of
Cohefion cannot be eftimated by

Gravity:
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Gravity: Which Experience alfo
confirms. For Lead, altho” more
ponderous than all other Metals,=
except Gol/d, yet in the Fire is more
eafily melted than any other. So
that it neceflarily follows, that in
this Metal there muit be a lefs Co-
hefion, or Conta& of Parts, how
much foever it may exceed others

in the quantity of its Matter.
Bodies, after Fufion, return a-
gain into a folid Mafs, upon their
removal from the Fire, and the
Cefiation of the Motion, which the
Fire produced ; becaufe their Par-
ticles are brought nearer one an-
other, by their Attracive Force, and
{o forc’d to unite. Such as confift
of Homogeneous and Unalterable
Parts, as #Wax, Gums, and the purer
Metals, recover their ancient Form ;
for when the fame Texture of Parts
remains in the whole Body, it muft
of courfe reafflume the fame Ap-
C 3 pearance.
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pearance. ~ But other Bodies, whofe
Parts, with refpe&t to Denfity and
Surface, are extremely different
from one another, while fome are
carry'd off, by the force of the
Heat, and others are chang’d, as to
Figure or Pofition, muft be forc’d
to appear in another Form: For
they can’t recover their original
Likenefs, unlefs every Particle cou’d
reinftate it felf in that very Situa-
tion it had before; which may
be hinder’d infinite ways, as may
cafily be experienc’d in Hezerogene-
ous Bodies, fuch as Pegerables, and
all Minerals, as likewife the bafeft
fort of Metals. After this manner,
every Plant is turn'd to Afbes; and
Viiriol, when all its Moifture is
dry’d away, becomes Chalcanthum:
And Clay, by the heat of the

Furnace, hardens into Tiles and
Bricks,

Therefore
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Therefore the difference which
is obferv’d, even 1n Homogeneous Bo-
dies, after Liquefaction, is no way
to be accounted for, but from the
Changeablenefs of Swrface in its
Parts ; for thofe Bodies, whofe parts
conftantly retain the {fame Surfaces,
never lofe their Form; but others,
by having the Surfaces of their Parts
alter’d, have a different Texture,and
put on another Appearance.

Fluidity being in this manner ex-
plain’d, Calcination may, without
difficulty, be underftood ; which, in
many Inftances, is only the effe of
a longer Liquefaction. For when
the Fufion is longer continu’d, not
only the more {ubtil Particles of the
- Body it{elf fly off, but the Particles of
the Fire likewife do infinuate them-
felves in fuch multitudes, and arefo
difpers'd and blended throughout
all its whole Subftance, that the
Fluidity, which was firft caus’d by

: C 4 the
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the Fire can no longer {ubfift. From
this Union arifes a third kind of
Body, which being very Parous and
Brittle, is eafily reduc’d to Powder
For the Fire having penetrated
every where, into the Pores of the
Body, the Particles are both hin-
der'd from mutual Conta&, and di-
vided into minute Atoms; {o that
they are eafily reduc’d to the fineft
Powder. After the fame manner
Quickfilver expos'd a long time to
the Fire, is at length turn’d to a
Calx.

Fire {o divides and rarifies the
Parts of Bodies, which are Calcin’d,
that upon a {fecond Fufion they will
yield much fooner than before, as
we Experience in the Calx of Lead
for the Force of Cohefion, which
{hou’d refaft the Fire, is diminifh’d.
So Copper and Silver, which confift
of lefs Volatile Parts, require a very
ftrong Fire to make them Fluid ; But

when
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when they are Calcin’d with Su4/i-
. smate,are melted down even with the
Flame of a Lamp. In like manner
Silver, in the Luna Cornea, which is
made of the Chry/fals of Silver, Cal-
cin'd with Spiriz of Salt, diffolves
like Wax at the Fire.

This Separation, and Rarefa&tion
of Bodies, is fufficiently prov’d by
the increafe of Weight, which is,
during Calcination, owing to the
Fire. So Lead, and all other Me-
zals, gain in their Weight by Calci-
nation ; forif an Qunce of Lead be
reduc’d to a Calx, by the Flame of
Spirit of Wine, it will increafe above
a Scruple in weight.

From thefe Experiments, 'tis ma-
nifeft, that not only the Parts of
the Body Calcin’d are much broken
and rarify’d, but that the very In-
creafe of the Weight it felf proceeds
from the Fire. For the Gravity of
Crude Lead, if compar'd to #Water,

18



[ 26 ]

is as 113 to 13 but that of calcin'd
Lead is'as g to 1. So the propor-
tion of calcin’'d Copper to W ater, s
but ¢ 3 but that of Crude is 84
The Propc}rtlon of White Lead to
Lead it {elf comes out {till lefs, 7. e.
Subtriple. Four Ounces of Regulus
of Antimony, it putin Fufion foran
hour and a half, will gain two Drams
and a half ; tho’ in the mean time a
multitude of Effluvia go off in Va-
pours. - Lemery obferves fomething
like this in dlﬁﬂhng Spirit of Sa-
turn. Hence the Abfolute Gravity
is increas’'d indeed by Calcination,
but the Specifick is leflen’d; the
Reafon of which is this, That the
Particles. of the Body, divided by
the Fire, and feparated from mu-
tual Conta&, are diffus'd into a larg-
er Bulk. Butthe Particles of Fire,
which are much lighter than the
Calcin’d ‘Body, being every where
mix'd withit, and difpers’d through
(S
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its Pores, leflen the Specifick Gra=

vity, and increafe the Abfolute. .
But however the Particles of Bo-
dies are divided and feparated by
Calcination, {o as to be depriv'd of
their ancient Appearance, yet many
Metals, and fome Minerals, whole
Parts are moltly Homogeneous,
don’t {eem to lofe their Nature
with their Form. For Go/d, Silver,
and Quickfilver, cannot be fo de-
ftroy’d, by all the Calcining imagi-
nable, but that they may with
very little trouble be revivid. So
ocut of Salt of Tin, the Tin it {elf
may be extracted again ; Nay, the
Calx of Lead, the moft impure of
all Metals, returns with eafe into
its original Form. Thus too, not
only the Regulus, but the very Sub-
ftance of Autimony, may be drawn
both from the Ca/x and Glafs of
Antimony.  So that Calcination 1s
but imperfeétly perform’d in fuch
Bodies,
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Bodies; for a great many Particles
{eem to be {o little chang’d and de-
ftroy’d, that as foon as ever they
are let loofe from this Artificial
Combination, they reaffume their
Proper and Natural Figure. Nei-
ther thou'd we omit taking notice
of what is of the greateft moment
in all Calcination, that thofe very
Particles, whofe Attraétive Force is
{trongeft, and which contribute moft
to the Cohefion of Bodies, when
Calcining, fly off, and evaporate
during Calcination : So that if a
great Quantity of fuch Particles
fthou’d evaporate, another Body of
a very different Form may f{ucceed.
For in melting Lead, we {ee the
Fumes rife in fuch a prodigious
Cloud, that at length they leave
behind nothing but a Calx, which
has no manner of Refemblance with
that Metal. On the other hand,
if Gold and Sikver be calcin'd after
- the
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the common method, yet they ftiil
retain their ancient Form, becaufe
{carce any of the Particles pafs off
in Vapour. And indeed the Cor-
pulcles, that exhale in a Calcining
Fire, are fuch as have the largeft
Surface, and leaft Gravity. There-
fore Quickfilver, whofe Particles we
know are form’d in a quite contrary
manner, is with the greateft difhculty
reduc’d into a Calx.

But nothing can more confirm
the Account we have given of Cal-
cination, than the Arguments which
are drawn from the Operation it
felf. For, in order to its fucceed-
ing well, we many times fi» the
Body that is to be calcin’d with a
Spatula, or elfe mix it with fome-
thing elfe. The Defign of both
thefe Methods is to make the Par=
ticles cohere lefs together, and to
yield more eafily to the Fire. "Tis
evident, from what has been faid of

Copper
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Copperand Silver, how much {oones
they melt by the heat of the Firey
when Sublimate is added to ’emi
"The Reafon of this Phenomenon may
be deduc’d from the Nature of
Quickfilver, outof which Sublimate
is made. - It is manifeft from Ex-
periments, that Quickfilver will rea-
dily unite with almoft any Body ;
which plainly proves, that it has
a very {trong Attra&tive Force.
Therefore thefe Particles,  when
mix'd with Copper or' Sikver, inaf-
much as they exceed “dn an At-
tractive Force, caufe'the Particles
of either Metal to attra& one an-
other lefs 5 and by that'means the
Force of Gohefion, which was before
in- the Gopper or Silvery is abated,
and grows weaker. ' For the greater
the Ennergy of Attraéion in 'the
Ruickfilver- is, the more is that of
the Metalline Particles diminifh'd.
Hence when upon the Addition' of

Qutick=
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Quickfilvers the force of Cohefion:
in thefe Metals is leflen’d; they
will be the more eafily brought to
Fufion. What has been fald of
Merctryy holds good in Salts.  For
Sulphur, becaufe it abounds with
Saline and wery Attractive Par-
1:1rc:les,.r performs the fame thmg
in the Calcining of Copper, and in
the Making of Crocus Martis; for
by ‘the admiflion of thefe Sulphu-
reous Particles, the Fire is not only
augmented, but the very Texture
of the Iron it {felf is divided and
open’d, - in ‘the manner we have
{hewn, and melts down -in Drops.
This Calcination of Iroz, the Chy-
mifts have given a peculiar Name
to, and call'd it Granulation. For
thefe two Metals have this fin-
gular Property, that unlefs mixd
with Szcipimr, or fome fuch thing,
they can’t eafily be put into Fﬂﬁaﬂ

“Tis for the fame Realon Irom 13
Calcin’d
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Calcin’d with Sal Armoniac, inor=
der to Extratt Mynficth’'s Tintture :
So the Glafs of Antimony, and Cro-
cius Metallorum, are calcin’d in a
much fhorter time, if you add ei-
ther Common or Bay Sa/z. Like-
wile Gold and Silver cannot be re-
duc’d into a Calx, if the Texture
of the Metal be not open'd by
fome Saline Spirit, or Mercury; for
which Reafon the Refiners ule Bo-
rax, and other Salts, for the quicker
melting of the Oar. Laftly, The
Ufe which Calcination ferves for,
agrees exactly with what we have
advanc’d : for Bodies are firft Cal-
cin’d, that they may be the better
fitted for other Operations. There<
fore we calcine Vitriol, that the
0il and Spirit may be the eafier Di-
fill'd from it: And we melt Zar-
tar and Iron, that we may extract
their Tin&ures by Digeffion. For
by Calcination the Particles of Bo-

dies
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dies are made to cohere much more

loofely with one another; and upon
that account, become more conve-
nient for any manner of Ufe.

To Calcination, belongs 7 itrifi-
cation ; which Word is properly
apply’d to thofe Bodies, that are
Pellucid, like G/afs, after the Calci-
nation is over; to perform which,
a longer and more vehement Fire is
requird. Therefore in the making
of Glafs of Antimony, a previous
Calcination isneceflary. From hence
proceedsthe Homogeneous Texture,
which is as Effential a Qualification
in Pellucid Bodies, as a Reétilinear
Pofition of Pores. For by the ap-
plication of Fire, the Heterogeneous
and more Volatile Corpuicles are
diffipated, which, by the infinite
Number of Refractions they make,
very much weaken, and almoft ex-
tinguifh the Rays of Light: Thofe,
in the mean while, which partake

ot D of
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of the fame Nature, 7. ¢. thofe which
are denfe and fir'd, being left be-
hind, unite clofely together; fo
that there being a like Conforma-
tion of Parts, on every fide, which
way foever you expofe it, this cal-
cind Matter equally attracts and
tranfmits the Rays of Light. Thus
by a long Fufion, which throws off
the lighter and more drofly Par-
ticles, Common Glafs is made *
This account of Pitrification, as it
confirms our Method of Reafoning,
{o ’tis alfo evinc’d by Staticks. For,
upon Examination, you'll find, that
Common Glafs much exceeds in Gra-
vity that Mixture, out of which i
is made. Likewife Experiments
which are made to fhew the Spe-

* Soda, which is call’d Cali, runsvery freels
into 2 Glafiy Subftance, by bare Icineration
for that Plant abounds with a quick and PLH

oent Salt, fo that I could extract a great quar
tity of a very fharp, and almoft cauftick Juic
without Fire, from the Sparifh Soda, efpeciall;
that which grows near Alicant.

cifick
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cifick Gravity of Bodies, plainly 7 =
i)rove, that Gla/s of Antimony is hea-

vier than Antimony it {elf ; becaufe

the lighter Particles evaporate du-
ring Calcination.

Decripitation, and Detonation,
are by the Chymiftscommonly plac’d
under Calcination ; the one is almoft
peculiar to Cosmmon Salt, the other
to Vitre, when they are mix’d with
Sulphureous Minerals. But they
multiply Words to no purpofe, fince
there is no manner of difference in
the Operation. For however Sa/s
crackles, and Nitre bounces, during
the Operation, (by reafon of the Ra-
refaltion and Impetus of the inclos’d
Air) ftill each of 'em is calcin’d
after the fame manner. There is
alfo another Sort, which is made by
Menftruums; but becaufe this is
more properly call'd Corrofion, we
fhall refer it to its proper place.

D 2 The
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The Third Leéture.

Of Diftillation.

—NI}illation, or as others perhaps

not improperly call it, Hu-

mid Sublimation, is the Afcent and

Elevation of Particles, which after-

wards defcend again in the form of
Drops.

This Afcent of Fluids is chiefly
promoted two ways; firff, upon
account of their Specifick Levity;
and fecondly, by Impulfe.

The firt way of Elevation is
manifeft from this Lemma, (viz.)
That Particles of Bodies, which fwim
an any Fluid, if they are [pecifically
lightery muft be born upwards by that
Fluid. Therefore fince Dif}#//d Li-
quors are carry’d upwards through
the Air, we are to enquire how they

| can
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can be made {pecifically lighter
than the Air. Now a Fluid may
be {pecifically lighter than another,
when under a larger Bulk, it has
an equal, or a lefs Gravity. Ac-
cording to this Proportion the Bulk
of the Fluid ought to be increas’d in
Diftillation: And how eafily, by the
help of Fire, it may be increas’d, or,
which is the fame thing, rarefy'd,
one who is but tollerably vers'd in
Phyficks may comprehend. And
whoever has but obferv’d a Ther-
mometersa Cupping Glafs, or Boiling
W ater,mufl be {enfible, how greata
quantity of Air, or poflibly, of fome
more {ubtil Matter, there is con-
tain'd in almoft all Fluids, and
what a Force there is in Heat to
rarefic it: At leaft, thofe prodigious
Fumes, which rife in the Recerver,
upon Diflilling Vitriol, do futhci-
ently prove it. For Rarefattion is
pothing but the fame quantity of
| D 3 Matter
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Matter diffus’d into a greater Spaces
{fo that the fame Weight remains,
tho” the Bulk grows much larger.
From whence ’tis plain, there muft
be a greater Number of Poresin the
rarafjr’d Body, which are either in-
tirely void of all Matter, or at leaft
of fuch Matter, as hath any confi-
derable Gravity. A very clear
Inftance of this we have in the Air
it felf, which we know, by Experi-
ments of the 4ir Pump, has been
rarefy’d to almoft an infinite degree.
Having gone thus far, in explaining
this matter; we are now only to
find out, what Proportion of Rare-
fa&tion 1s fuflicient to produce this
Specifick Levity. And, that the
matter may be {et in a clearer
Light, let us begin with the fimpleft
Bodies, and take our firft Inftance
from W ater. "Tis known by Com-
putation, that the Proportion of
the Specifick Gravity of Water,

ta
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to that of A4ir, is fomething more
than 8oo to 1. Since therefore
Similar Spheres, or Solids, are as the
Cubes of their Diameters, and the
Specifick Gravity decreafes recipro-
cally, in the very {fame Proportion as
the Cubes of their Diametersincreale,
in order to make a Particle of #7ater
lighter than a Particle of 47, no
more is neceflary, than to rarefy it
till its Diameter become Ten times
greater, which in this cafe is buta
very {mall degree of Rarefattion.
For the Cube of the Diameter, in a
Particle {o rarefy’d, is rooo0. If the
Diameter be made ZEleven times
greater, the Cube will be 1331 ;
and if Twelve, 1728. So that W ater,
when rarefy’d but Twelve Degrees,
will be above doubly lighter than
Air. And it the Rarefattion be
carry'd on farther, we can eafily
colle®, from the increafe of the
Numbers, that a Particle of #Zazer

D 4 may
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may be madealmoft infinitely lighter
than 4. And that we may bring
this a little nearer to our prefent
Purpofe, ’tis manifeft, that the Ele-
vation of Bodies, equally fluid and
heavy, is always proportionable to
their different Aptitude to be rare-
fy’d; that is, they afcend quicker
upon the Application of any Force,
the more Sufceptible they are of
Rarefattion; but in Bodies, whofe
Aptitude to be rarefy’d is equal,
the time of Afcent is to be deter-
min’d by their Specifick Gravity: So
that the time of Flevation, in Bo-
dies difti!¥’d after this manner, isin a
Compound !"roportion of their Rare-
fattion and Specifick Gravity.  'This
exactly agrees not only to Theory,
but to Experience, without which
"Theory alone is not to be regarded.
For by the fame Degree of Heat,
Spirit of Wine, Spirit of Sal Armo-
niac, prepard with Quick Lime,

Diftilld
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Diftill' d Waters; the Gravity of all
which is lefs, and their Rarefa&ion
more eafie, than of common #azer,
are drawn off proportionably fooner
by the Rezorz.  On the other hand,
Acid Spirits, {fuch as the Spirits of
Salt, of Nitre, and of Vitriol, tho
they begin at firft to rife more
readily, yet require longer time
to carry ‘em oif into the Recei-
very than #ater it {elf does. For
tho’ the Rarefaction of Water be
lefs, yet 'tis not fufhcient to anfwer
to the Gravity of thole Fluids. Af-
ter the {fame manner the Particles
of V. eggméfe.r and Animals, whofe
Texture is rarer, and confequently
makes em {pecifically lighter, more
cafily afcend, than the Particles
of Minerals or Metals. We may
here alfo obferve, that a Body,
when diffill d, is always thinner and
more fubtil, than the Crude one,

from Whlch it was diffilld. So
Ryl
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Rofe Water has a lefs Confiftence,
than the F#ice of Rofes, and is lefs
ponderous ; and thus Re&Zify'd Spi-
rits have a lefs Specifick Gravizy,
than thofe which have but once
pafs'd the Fire *.

But the Cafe is otherwile, when
we ule Abftrattion in Diftilling : For
Inftance, Diftill' d Vinegar is heavier
than Crude; for in this Operation
we leave a Liquor behind faturated
with Saline Particles, whilft all the
Phlegmatick Part, whofe Gravity is
lefs, is carry’d off. ‘The fame thing
we conftantly obferve in what they
call the Depblegmation of Acid
Spirits.

I1. Notonly Specifick Levity lerves
to elevate Bodies in Diftillation, but
an External Impulfe alfo may caufe
their Adcent. The Impulfe, which
we have to do with in this place,
comes from the Fire ; whofe Par-
ticles, tho’ they are extremely fmall

and
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and light, yet ’'tis demonftrable by
Mechanicks, that they may raife
Bodies much heavier than them-
felves, by a&ing upon them with
a certain degree of Force. For
fince the Moment of a Body, or that
Force by which it atts wpon another,
is in a Compound Ratio of the Quan-
tity of Mattery and the Celerity ; the
Celerity may be {o increas'd, as to
give a {ufficient Force to the Body,
tho’ the Quantity of Mazter in it be
never fo {mall. Let us therefore
fuppofe fome heavy Body to de-
{cend with no other Moment, than
what it receives from its own Gra-
vity ; in this cafe then the Air,
which is much lighter, may be
mov'd with that Celerity, as not
only to fuftain that Body, but to
mount it up higher. And the
more rapid the Impetits of the Air
is, or the Surface of the Body more

diffug’d, the higher and f{wifter will
the
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the Elevation be: Juft as we fee
Sheets of Lead are fometimes torn
away entire by the Wind, and car-
ry’d aloft through the Air. In like
manner Fire, tho’ it be a Body made.
up of very minute Particles, may
be mov'd with that Rapidity, as
to acquire and communicate what
Force you pleale towards removing
any Obftacles. And this we daily
Experience in innumerable Inftan-
ces, butin none more than in Guzn-
powder. When therefore the Mo-
ment of Fire is augmented, in the
Manner we have Explain'd, {o as to
exceed the force of the diftill’d Bo-
dy, it will remove it from its for-
mier Situation 3 or what is here the
{fame thing, becaufe the Dire&ion
of its Motion tends upwards, will
carryitup. Thus Particles, {pecifi-
cally heavier than the Air, which is
contain’d in the Retort, as we know
thofe of Acid Spirits are, afcend by

| a more
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a more violent Impulfe of the Fire
us'd in Diftillation. |
Another thing, which contri-
butes very much to this Purpofe,
15, that the fame Quantity of Mat-
ter is elevated fo much the eafier,
in proportion as the Swrface is en-
larg’d ; for the more there is diffus’d,
the more Particles of Fire it re-
ceives ; and fo, having this united
Force to drive it up, it more eafily
afcends. 'So that by the fame De-
gree of Fire Bodies will not equally
rife, tho’ they be equally heavy, if
there be that difference in their Swr-
faces we have been {peaking of.
The Air alfo has no .{fmall fhare
in this bufinefs of Impuife ; for be-
ing rarefy'd by the Fire, itis not
only impell'd upwards it felf, but
carries other Particles up with it.
And we may learn by a very fami-
liar Experiment, what Imperus Bo-
dies {o rarefy’d exert, Water, for
Inftance,
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Inftance, over a Fire cannot be
heated but to a certain Degree ; for
when it has once well boil’d, it can
never be made hotter ; yet the fame
Water, if it be thut up in Papin’s
Digeftor, will grow exceflively hot.
And if a piece of red-hot Metal be
flung into cold Water, it will occa-
fion much the fame Explofion, as
we obferve in Gun-powder. But no-
thing does fo plainly thow the Force
of rarefy’d Air, as the Engine by
which Mr. Savery has taught us to
draw up Coals out of the Pits,
Whoever confiders well thefe Three
things, and what may be effeted
by them, viz. Specifick Levity, an
Impelling Force, and the Extent of
the Sﬂf‘fda‘:‘&’, and how many Ways,
and in what Proportmns all of them

may be chang’d, will very eafily
account for all the Variety, which
is found in this Procefs of Diffilla-
tiom.

It
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- It muft be obferv'd, that where-
ever Specifick Levity, or Rarefaétion,
hasany place in Dif}illation, there
Impulfe concurs too; for the Fire
equally does both at the fame time:
So that a lefs degree of Rarefattion
is fufhcient to elevate Bodies, than
what we before aflign’d. But in
thofe Bodies, which are rais’d by
Impuife, ’tis not neceflary that Rare-
faétionthou’d concur; forfometimes
there is no Rarefaétion atall. There
is alfo another difference between
Rarefaction and Iinpulfe, that very
much favours our account of Diffil-
lation, that a more gentle Fire may
ferve for Diftilling {fuch Bodies as
are elevated by means of their Rare-
faétion: But thofe, which are rais'd
by Impuife only, require a very in-
tenfe Heat.
As to what concerns the different
Method of performing this Opera-

tion, there are generally two ways
we
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we ule in Diffillation. For ’tis el
ther Right, or Oblique; the latter
1s done by the Rezorz, and the for-
mer by the A/embick. 'There isbut
little difference in the Manner of
both thefe, excepting only that the
Right Diftillation has this peculiar
Property, that whatever 1s Diftll’d
by it, is form’d after the Refem-
blance of Rain. For as the Watry
Vapours, drawn by the Sun’s Heat
from the Farth and the Sea, and fo
rarefy’d, as to become {pecifically
lighter than Air, afcend, and are
condens’'d into Clouds ; but after-
wards, growing heavier than the
Alr, defcend by their own Weight,
and {o diftil down by Drops in the
form of Rain. So the very fame
Reafoning holds in the Alembick.
‘The Fluid Particles of the Body in
Diftillation are, by the Force of the
Fire, as has been explain’d before,
prefs'd out and elevated upon the

account
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account of the Rarefaion and Ij-
pulfe they undergo; to the top of
the Alembick, in the form of Va-
pours; where being refifted and
repell’d, and condens’d by the ex-
ternal Cold, they fo unite with one
another, that by the Force of their
Specifick . Gravity, they defcend
along the Internal fides of the Aes;-
bick, from whence they are convey’d
into the Neck, as it were through a
Canal. The {fame Explication is to
be apply’d to Oi/ of Sulphur, made
by the Be/l. In diftilling Oils, and
{fometimes Spi7izs, they apply to the
Neck of the Alembick, along Pipe,
turning and winding like a Serpent,
which, by pafling through a Vefiel
of Cold Water, keeps the Vapours
from flying off, and condenfes them
{ooner into Drops.

There is another fort of Difilla=
¢ion. mention'd by Authors, which

isby Defcent ; where, when the Par-
E ticles
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ticles of the Bodies are feparated by
the Force of the Fire in the upper
Veflel, fuchof’em, whichare'more
fluid, diftil into the lower Vefiel :
Familiar Inftances of which we have
in extratting Pitchyand making Rofe
Water. But becaufe ’tis almoft
banifh’d from the Chymifts Elabo-
ratory, we {hall not confider it in
this place. |

But the Reafon why fometimes
the Right, and {ometimes the Ob-
ligue Diftillation is moft convenient,
muft be deduc’d from the Nature
and Texture of the Body, which is
to be diftill'd.  Right Diftillation is
us'd when the Zexzure of the Body
is fuch, as allows of an eafie Afcent:
Of this laft kind are 7 egetables.
Other Subftances, which confift of
heavier Particles, give way but {lowly
to the Fire, and cannot be rais’d to
the Top of the Alembicky fuch are
almoftall Mineralsand Metals; and

" thefe
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thefe therefore are only capable of
Oblique Diftillation. I 1o

The Right, being the more gentle
Operation, belongs to thofe Bodies
only, which are eafily rarefy’d; but
the Oblique is defign’d for the moft
part for fuch as can’t be elevated
withouta ftrong Impulfe ; which ac-
cordingly is the only Difillation, we
make in the Reverberatory.

We may obferve in Diffillation,
what feldom or never happens in
Calcination, that the diftill’d Matter,
tho’ drawn from folid Bodies, {uch
as Vitriol, Hart's Horn, and Bones,
never returns into its former State,
but continues in the form of a Fluid.
Any one that refleéts upon what has
been faid concerning Cohefion and
Fluidity, under the Head of Calci-
nation, will eafily underftand what
Caufe this may be afcrib’d to. For
inDi/illation,not only the finer Parts
are divided from the grofs, butthey

E 2 arg
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are entirely abftracted from the Uni~
on of others, and lie in a Body by
themfelves. So that the Diftill’d
Liquor, being nothing elfe but a
Colle¢tion of Fluid Parts, muft
always of neceflity retain its Flui-
dity. |

I doubt notbut you have obferv’d,
that there is a difference in the Ele-
vation of the Phlegsn, which in fome
Experiments rifes before the Spiriz,
and in others after it. 'The one is
remarkable in diftilling the Aid
Spirits of Vitriol, Salt, and Nitre,
the other in diftilling Burning and
Urinous Spirits, as thofe of Wine,and
of Sal Armoniac. Tho’ the Reafon
of this Variety may be deduc’d from
what has been faid, yet it may not
be amifsjuft to touch upon the Ex-
plication of it here. Now this
arifes intirely from the Specifick
Gravity of the Fluids; for if we
make the Experiment, we fhall find

Phlegm
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Phlegm is {pecifically lighter than
thofe Acid Spirits, and heavierthan
the Urinous and the Burning. Since 7. 3.
therefore the Levity of Bodies caufes
them to afcend fooner, it is very
plain why there thou’d be fuch Va-
riety in the afcent of Phlegm. Nor
does it any way contradi@& what we
have advanc’d, that in the Diftilla-
tion of Animals, asof Hart's Horn,
Vipersand Human Skullthe Phlegm
comes off before the Spiriz, tho’ the
Spiriz is lighter than the Phlegm.
For we muit take notice, that the
Salts and Spirits of Animals, thofe
efpecially which are contain’d in
Bones and Horns, are lock’d up and
confin’d in certain little Cells, which
muft be firft broke open, before they
can be at liberty to afcend. But
the Pblegm being diffus’d every
where, even in the Superficial Parts,
is fooner drawn out, and carry’d
off by the Fire, tho’ it has a greater
E j3 Specifick
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Specifick Gravity than the Spiriz.
And the Truth of this is evident
from the Second Di f#i/lation of thefe
Spirits, which is call'd Reétification,
for here the Spirizs rife before the
Phlegm, being freed now from thofe
Cells, which confin’d them before.
In Oils, ’tis very particularly
obfervable, that tho” they be much
lighter than ?Z7azer, and boil and
rarefy fooner, yet (contrary to what
is generally deliver’d) they are not
fo foon elevated by the Rezorz.
But this depends on the various
Texture of both; for the Globules
of Water cohere more laxly, and
therefore more eafily fuffer them-
felves to be feparated. But the
Parts of 07/ are fo tenacious, and fo
link'd to one another, that they
cannot be divided, and carry’d up-
wards, unlefs the Impetus be very
ftrong.  For this reafon it is, that
the more thofe Olesfe Ligquors are

depriv'd
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depriv’d of their O/, with fo much
the more facility they afcend, as we
Experience in the Spiriz of 77 ine and
Turpentine.

e Ule of Diftillation is well
enough known ; namely, that the
Liquid Parts may be {eparated from
the more Compadt, whether they
come out in the form of Oi/, Phlegm,
or Spiriz. But as to what concerns
the Apparatus, in this Procefs, and
the Mixing, as we fometimes do,
another Body with what is to be
Diftill'd, will come more properly
under our Confideration, when we
treat of the Do&rine of S«blimation.
In the mean time, you will be bet-
ter able to judge of the Truth of
what has been faid, if you confuir
this Table of Rarefaction. Tk 1

E 4 The



[ 56

PIRBARLDPRP LIRS BRAL LR LRI,

The Fourth Leéture,
of Suélfmaffoﬁ. -
SUélﬁmtmﬂ differs very little

from Diftillation, excepting
that in Djiffillation only the Fluid
Parts of Bodies are rais’d, but in
this the Solid and Dry; and that
the Matter to be Diftill'd may be
either Solid or Fluid : But S#é/ima-
tion is concern'd only about Solid
Subftances.

There is alfo another difference,
namely, that Rarqﬁz&?xaﬂ, which is
of very great ufe in D:ﬁzifatmn, has
hardly any room in Swblimation
for the Subftances, which are to be
Sublim’'d, being Solid, are incapable
of Rarefaétion; and {o tis only Iz~
pwlfe, which canraife them. It be-
g therefore Impuife alone, which

15
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is the caufe of the Afcent of Bodies,
we are now talking of, the Nature
of this Operation may be clearly
deduc’d from what we have faid
concerning Impulfe.

However, it may not be impro-
per to enquire a little more nicely
into the Reafon of fuch a Diverfity
in the Elevation of Bodies, why
fome do afcend with a gentle Heat,
and others are not to be rais’d with
the moft vehement Fire. And fuch
an Enquiry will more properly
come in here, becaufe this Head
contains all the bufinefs of Zolatilizy
and Fixation, concerning which {o
much has been writ by the Chymzifts,
and {o little to the purpofe.

Fixt Bodies are {fuch as abide the
Fire; Volatile, fuch as not beingable
to endure the Fire, are rais'd by the
Force of its Heat. We will there-

* fore begin with the firft, and explain
the Manner, how in volatile Sub-
fances,
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fances, which {feem to be of the
fame Nature, there happens to be
fo great a Variety and Difference of
Elevation.

The caufe of this Elevation and
Alcent in the Particles of Bodies is
to be afcrib’d to the Fire, not only
on the account of Impulfe, but of
another Property the Fire has,
namely, to infinuate it felf into all
the Interftices of thefe Bodies, and
thereby break the Cohefion of their
Parts, fo that they are at laft di-
vided into very {mall Parts, if not
into the {malleft, which Art can re-
duce them into. Particles thus fe-
parated and divided, lofe much of
their Gravity, as we took notice of
before. For the Grawvity of the fame
Particle decreafes in the fame Pro-
portion, as the Cube of its Diameter
1s leffen’d. Let us therefore take
a Body, whofe Diameter is 12, and
its Gravity 12. If then its Diameter

be
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be made lefs by 1, (viz. 11.)
the Gravity of that Body will be
only g, or thereabouts: For 1331,
which is the Cube of the laft
Diameter, bears the fame propor-
tion to 93 which 1728, the Cube
of the firft Diameter, does to 12,
the Gravity of the Body. But if
the Diameter be reduc’d to 10, the
Gravity will but juft exceed 6; and
if it is diminifh’d Aa/f; that is to 6,
then the Gravizy will be lefs than 2.
So that very minute Corpuicles,
when their Diameter is leflen’d as
much as may be, have {carce any
Gravity at all. Therefore when
once they are divided after fuch a
manner, as we have defcrib’d, they
are very eafily fublim’d.

Nor does there only a decreafe of
Gravity follow from this Divifion of
the Particles of Bodies, but there
is another thing too, which is the
refult of it, that conduces very

much



[ 6o ]

much to quicken the Afcent: and
that 15, the Variety of their Swur-
faces; For the Surface of a Body
decreafes in a very different manner
from Gravity, only as the Sguare of
the Diameter isleflen’d. Tolook back
therefore upon what we have faid
above, where the Gravity decreafes
in fuch a Series, as is exprefs'd by
the Numbers 1728, 1331, 1000,
we fhall find the Diminution of the
Surface will obferve this propor-
tion, ‘viz. 144, 121, 100. 'And
when upon reducing the Diameter
to 6, the Grawvizy will be lefs than
2, the Surface, will ftill amount to
36. So that tho’ the Gravity of a
Particle be {o leflen’d, as to be re-
duc’'d almoft to nothing, yet there
will be Surface enough left, which
will ferve to raifeit. This Argument,
which we have drawn from the
Largenefs of the S«rface, and which
we have explain’d by Calculation,

may
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may be demonftrated, asit were to
Senfe, by the following Experiment.
If W ater be pour'd upon the Filings
of Iron, and a little Oi/ of Vitriol
dropt upon it, a Fermentation will
prefently arife, and you'll fee that
the Globules of Air, in ftriving to
difengage and extricate themfelves,
will carry up with them fome of the
Particles of Iroz to the Surface of
the 7Z7ater. This can happen upon
no other account, but that the Pro-
portion of Gravity in the Filings of
Irom, is very {mall in refpe& to the
largenefs of their Swrface, and there-
fore Iron is forcd upwards by a
Body, which is a great deal {pecifi-
cally lighter than it {clf. But how
much this muft contribute to a more
quick Afcent, has been in general
explain’d already, and will be much
more evident. to our Senfes from
the Sublimation, Camphire, Benzoin,
and A7/enic, whofe Particles as they

cohere
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cohere but loofely, are for that
Reafon diftus'd into a larger Sur=
face 5 upon which account they are
the eafieft to be fublim’'d of any.|
Nay, thefe Solid Particles, upon
account of their Surface, will fooner,
alcend than fome Fluids, So Flower
of Sulphur rifes {ooner than 07/, not
only that of /7#rio/, but any other,
tho’ never folight. By this Contri-
vance of Nature, viz. that the Gra=
vity of Bodies decreafes in a Tripli-
cate, but their Surface in a Duplicate
Proportion of their Diameters, it
comes to pafs, that Bodies, which
have a very different Gravity, may
be rais’d with the very fame Force.
Thus the Salts of Animals, as of
Hart's Horny Human Blood, of Vi-
pers, &c. being compos’d of very mi-
nute Corpufcles, as we find by Ex-
perience in diffilling them, do eafily
alcend, becaufe the Surface in them
is not leflen’d fo much as the Gra-

Vit
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wity is. And the Sa/zs of V7, egefaéles,
as of Tartar, and Balfam, &c. which
are of a more clofe Texture, by
reafon of their large Surfaces, are
without much difficulty rais’d. The
Corpulicles alfo of Minerals and Me-
tals, tho’ very compact and heavy,
do in fome meafure give way to the
Fire, and are capable of being {fub-
lim’d. In all thefe Inftances the
breadth of the Swrface, which ex-
poles the Particles more to the Im-
petus of the Fire, is the reafon why
they are raisd with as much eafe,
as if their Gravity had been leffen’d
by diminifhing their Surface. So
that Particles, tho  never fo diffe-
tent in Weight, may be equally
rais'd by the fame degree of Heat,
if the Proportion of their Gravity
be reciprocal to that of their Sur-
faces. From what has been thus
at large explain’d, we may eafily
deduce the Reafon of all that Va-

riety
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riety, which we obferve in the 7o«
latility of Bodies. As for Fixation,

we need not fay much of it, finceit

1s owing to juft the contrary Caufes.
For he that thoroughly underftands,
why fome Subftances can be Swué-
lindd, muft of courfe, at the fame
time, apprehend wliy others can’t.
It will not be thought, Ibelieve,

a Digreflion, to fay fomething con-
cerning Mercury. Which, tho’ the
Bulk of its Particles be extremely
minute, yet becaufe the Surface of
‘em is very little, and Gravity very.
confiderable, is very difficultly fué-
lim'd by its {elf; tho’ ’tis errone-
oufly reckon’d by many among thofe
Bodies, which are moft Polatile. 1f
we mix a little Lead with it, "twill
rife fomewhat quicker : For by this
Contrivance, the Texture is {o
chang’d, that the Surface is en-
larg’d in the fame Proportion as
the Gravity is leflen’d, By the
fame

|
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fame Rule Cinnabar, made of 4y¢;-
mony and Mercury, is more eafily
fublim’d than the foregoing Mix-
ture. So Mercurius: Dulcis (in
which Compofition the 4cid Salzs
are mix'd with the Mercury in al-
moft equal Proportion) rifes ftill
much fooner. And Corrofive Subli-
mate, where the Salts 2hrice exceed
the quantity of the Mercury, rifeth
{fooneft of all. And upon this de-
pends all that Myftery of the Chy-
mifls, whereby Volatiles are fix’d,
and fix'd Bodies volatiliz’d. For firft
of all, they take care to mix with
the volatile Body one that is fix'd,
and which will endure the Fire, as
Acids with Urinous Salts; by this
means, the Urinous Salts uniting
with the Acids, form new Bodies,
and the Gravity and Cohefion of
their Parts are very much increas’d,
and therefore don’t {o eafily give

way to the Fire. In the fame
F manner



[ 66 ] ‘

manner Polatile Acid Spirits are
hinderd from rifing, when mix’d
with fix'd Salts. Nay, thofe very
Bodies which, when feparate, do
very readily afcend, may be {o
blended, and clofely join’d together,
as to elude the Force of the Fire,
upon account of their Cohefion. Of
which we have plain Inftances in
Bezoar and Turbith Mineral. On
the other hand, in order to make
fix’d Bodies rife, they add fome
volatile Subftance to them, as Saf
Armoniac to Steel and Capper For
by this Mixture, the Gravity of
the Compound is lefs than that
of the Meral, and therefore the
Sublimation 1s eafier. ’Tis after

Hift- of this manner that Monfieur Homberg

the s 4. teaches us to make the volazile Salt of

Aca

1702. Fitriol, by mixing Borax. In ifhort,

Volatile Bodies don’t {feem to differ
from fix’d, any otherwife, than that
they are compos'd of much more
minute Particles Volatility
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Polatility and Fixation {eem to
regard Salts, more than other Bo-
dies. Tho’ I don’t know but thofe
Salts which are taken for fix'd, are
{fuch as may be fublim’d by a more
violent Fire, or by length of Time.
For it Calcin'd Salt of Tartar, than
which none is accounted more fix'd,
be kept a confiderable time in a
Vial, it will cover, and as it were
incruftate the Glafs Stopple with
Cryftals. And Mr. Boy/ raifes the
fame Salt in a Retort, by a particu-
lar Method. And the fame accurate
Obferver in Chymiftry does very
juﬁly take Zolatility and Fixation,
not {fo much for Abfolute, as Relative
Things.

But perhaps we {hall more clearly
perceive the Truth of what has
been deliverd, if we do but exa-
mine a little fome Procefies, which
we have already gone through in
Diftillation. To extra& Spirit of

F 2 Nitre,
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Nitre, we mixa zhird part or more
of fome kind of Bole with the Sa/s
Peter; by the Addition of which,
not only the Melting ot the Nitreis
prevented, but its Cobefon is {o
broken, that it gives way with
more eafe to the Fire., After the
fame manner the Spirit and Qi/ of
Amber are drawn ; and Common Salt,
which, it manag’d asthe NVizre was,
wou’d not yield its Spiriz, unlefs in
a Reverberatory Fire; when ’tis di-
vided and broken with O:/ of Vi-
triol and Water, will diftil by the
warmthof a Sand Furnaceonly. Soif
W ater be pour’d upon Sal Armoniac
the Particles will be {o loofen’d and
disjoin’d, that the Spiriz will {fooner
come off. By a like method, when
we extract the fweez Spirit of Salt, or
WNitre, the Saline Liquor, by the
- Mixture of Spirit of Wine, is made
both lighter, and more apt to rare-
fy, and the Salts themfelves are re-
duc’'d
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duc’'d into {maller Particles, from
‘whence follows a more expeditious
Afcent. |

Thus we have explain’d, in fome
mealure, thofe Operations of Chy-
miffry, which belong to the Clafs of
Diffociation. Concerning which, we
may make this general Remark,
That tho’, during the Operation it
{elf, we may feem as if we intended
rather to commpound than feparate Bo-
dies, as when we add to, or mix any
thing with them, yet the Defign of
the Operation is, that fome Parts
{hou’d be disjoin’d and remov’d from
others, with which they formerly
coher'd. So that when we are to
make a Judgment of the Nature of
thefe Operations, we muft not {o
much regard the Preparatory Me-
thods: we take in any Procgfs, as
what we gain at the End of it.

F 3 The
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The Fifth Leure.

Of Fermentation.

HE Fermentationwe here un-
dertake to Explain, is that
Inteftine Motion of Parts, which
arifes upon the Diffolution of Solids
in Liguors or Menftruums. ‘This
Motion is fometimes fo gentle, as
to be quite imperceptible ; and at
other times {o ftrong, as to come
under the Notice of our Senfes. The
firft kind of Fermentation, we will
takeleave to call Diffo/ution ; butthe

fecond, Ebullition or Effervefcency.
That we may the better form
fome Idea of the Nature of this
Operation, we {hall difcourfe of the
Di [Jolution of Salts, whichis the moft
fimple kind of all; and from the
Defcription of this, you will eafily
imagine
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imagine to your felves, in what
manner the other forts of Solutions
are done. In order to its better
Explication, we fhall firft enquire,
by what caufe the Motion of thefe
Salts is produc’d ; and in the next
place, how they are difiolv'd by
this Motion.

This Motion therefore may very
well be accounted for, from an 4z-
tra&tive Force, which is {o very ex-
tenfive in Natural Philofophy, that
there is no kind of Matter in the
whole Univerfe, but what is fubject
toit. We are to take notice then,
that the Corpuicles of Sa/zs, which
are the moft fimple of any, (tho’ at
laft, when they are left to Gryffallize,
they unite into Molecule full of
Pores) are withal very minute, and
for their Bulk very folid; and
therefore exert a very ftrong -
txaltive Force, which, ceteris paribus
is proportional to the quantity of

F 4 Matter.
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Matter. Hence it comes to pafs,
that the Particles of 7ater are more
ftrongly attracted by the fa/ine Par-
ticles, than they are by one an-
other. The Particles of 2 azer there-
fore cohering but loofely, and be-
ing eafily moveable, approach the
Corpuicle of Sa/t, and run as it
were into their Embraces; and the
Motion of them is quicker or flower,
according to their lefs or greater
diftance; the Attrative Force inall
Bodies being ftrongeft at the Point of
Contaét, as the Mathematicians have
demonftrated. Therefore, if you
throw Sa/z into the middle of a Dith
tull of 777 ater, we fhall find the Ague-
ous Particles, which are in the mid-
dle of the Difh, will be fharp and
pungent to the Tafte: But the Water
upon the Sidesof the Veflel continues
almoft infipid. - So that when fuch
a Motion once arifes, the Aqueous
Particles are carry'd with fome

Force
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Force towards the Salss, and the
Moment of them s to be eftimated,
as Mechanicks teach us, from the Ra-
tio of their Weight and Celerity con-
gunétly. ~ By the Force of this Im-
Fulfe, they open themfelves a Paf-
age into the Pores of the Salz,
which are very numercus ; and at
length they fo break, and divide’
their Texture, that all Cohefion of
their Parts is deftroy’d ; hereupon,
being feparated, and remov’d to a
convenient diftance from one an-
other, they are difpers’'d, and float
here and there about the Z#azer.
Thus we find how the Solution of
Salts is to be accounted for, from an
Attraétive Force. And this we not
only deduce by Reafoning, butcan
~evince by Ocular Demonftration.
For we plainly {ee, that when Sugar
1s put into ##ater, the Aqueous Par-
ticles will rife up immediately, and

by degrees infinuate themf{elves into
| the
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the Parts of the S#gar, which are
above the Surface of the Water.
‘This Attraltive Force is likewife
demontftrated from Qi/s, which are
made per Deliguium ; for by this
Force it is, that they continually
abforb, and draw in the Moifture
of the Air. Upon this too, feems
to be grounded the Reafon of that
Pracefs, which fome obferve in Oi/ of
Sulphur. For in the bottom of the
Pot, in which the Swlphur is to be
fet on Fire, they place the Calx of
Cryflal, which they do upon no other
account, but becaufe the Ca/x may
imbibe and fuck in all the Phlegsm,
and by that means make the O:/
ﬂronger, or as the Chymifls Phrafe
it, more Concentrated.

But in the Solution of thefe Sczfz‘.r,
we meet with {fome Variety; for
{fome, fuch as Vizre, and Sal Armo-
niac, &c. require a lefs time to dif-
folve them ; but others, fuch as

| Common
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Common Salt and Vitriol, a longer,
And there is alfo another Difference
in Salts 3 tor {fome will diffolve in
a lefs, others in a greater propor-
tion, in the fame quantity of 7#7azer.
So that if we wou'd compare the
Weight, between the 7Z7azer and the
Salts, we fhall find by Experience,
that Comzmon Salr diffolves, butina
balf proportion, Alum and the Sa/
Enixus of Paracelfus in almoft an
equal, and Sugar in a double. This
Variety of Solution does not pro-
ceed from the #7azer, which is per-
fectly the fame, in all thefe In-
ftances, but from the different Co-
hefion of the Sa/ts; for {uch asare
of a rarer Texture, as Sugar feems
to be, are more eafily broken in
pieces by this Inteftine Motion, and
{o melt in larger Quantities.

The Ghymifts have a particular
kind of Solution, which they call
Deliguium; that is, when Sa/zs dif-

{olve,
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{olve, upon being expos'd to -the"
open Air. This Solution is made
juft after the fame manner as thofe
we have already mention’d. For
‘tis owing to the Ayueons Particles,
which the Air abounds with, that
Salts thus expos’d do melt. And
this we may be convinc’d of, from
a conftant Obfervation, that nothing
more promotes and haftens this
kind of Solution, than the moifture
of the Place and Weather. Hernce
the Water, which is thus contain’d
in the Air, is the occafion of the
increafe of Weight in the Sals,
when they are diffolv’d ; fo that
for Inftance, from an Ounce of S2/z
of Tartar, you fhall have two Ounces
of Oil.  Juft {o too, does O:/ of Vi-
¢riol gain in weight, when ’tis fet in
the open Air. But if Salts be firft
reduc’d to Cryflals, they will hardly
yield toa Solution, per Deliquium,
by reafon of their greater Cohefion,

and
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and confequently a ftronger Refift-

ance to any outward Force. And
thofe Salts which are extraced
from the Afhes of Plants, and call’d
Alkalizate, tho’ they diffolve in the
open Alr the eafieft of all, yet if once
Cryftalliz’ d, will not melt but with
the utmoft difficulty. But this we
muft obferve concerning thefe Solu-
tions, that by application of Fire,
they are all perform’d fooner, and
in larger quantities. For the Igne-
ous Particles do not only break and
deftroy the Cohefion of the Parzi-
cles of Salt, but alfo increafe the
Moment of the Aqueous Particles,
and by that means a{fift them. The
{fame is to be faid of any other Mo-
tion and Agitation whatever.

"T'1s a common Notion, that tho’
W ater be impregnated with one Sa/z,
tillit can take no more, yet after that,
it may imbibe fome of another kind.
This, as athrm’d of Sa/zs in general,

may
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may with good ground be doubted.
For in the very Experiment, they
here give us, they take for granted,
what ought firft to be prov’d, while
they let the Water lie a long while
upon the Salt, in order to make the
Solution more faturated. For when
the Solution has ftood a confiderable
time, a great part of thofe Salts,
which firft floated in the Water,
{ubfides and turns to Cryftals. So
that the Water is fo far from ha-
ving imbib’d all the Saline Particles
it cou’d, that if you thou’d again add
fome more of the fame kind of Sal,
it will without any difhiculty abforb
that too. And if the Experiment
be made after this manner, why
may not we {uppofe, that it may as
well be capable of receiving fome
Saline Particles of another kind?2
However, Idon’t deny, but it may
fometimes happen, that ater,
when it can take in no more of fome

kinds
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kinds of Salts, yet will very readily
admit fome of another kind ; as we
find Sugarwill diflolve in the ftrong-
eft Solution of common Sals that
<an be made. Nor is this any ways
inconfiftent with Reafon : For fince
there is fuch a variety in the Cohe-
fion of Salts, the Water muft natu-
rally leave that untouch’d, which is
of a more firm Texture, and diffolve
and imbibe that, which is of a more
loofe one. But it can be hardly
thought, that this can ever be the
caufe, in thofe that are of the very
fame Texture. This will appear
more clearly to us, if we make a ni-
cer Enquiry into the Reafon, why
only a certain determin’d quantity
of Salts can be diflolv’d. For when
a good part of the Saline Body is
melted down in the Water, thole
Corpufcles, which are already dif-
{folvid, attra& one another every

way, {o that the mutual Attm&ior}
0
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of the Ay eous Particlesamong them-~
{elves grows much ftronger: When,
in the mean time, the Motion,
which at firft they exerted upon the
undiffolv’d Mafs, is fo broken and
languid, that at length it quite
ceafes. For all the Motion, which
was firft rais’d, was owing to the &7/~
ference, which 1s between the A#-
traétive Force of the WWater, and that
of the Sa/t. Therefore when the
Attraction is equal on both fides,
the Motion muft ceafe, and fo there
can be no further Solution. This
will make us underftand, why we
may ufe an indefinite quantity of
Crocus Metallorum, in the making of
Emetic Wine; for put in as much
Powder as you pleafe, only a cer-
tain Portion of it will be difiolv’d.
Upon this account, the Dofe of a
Vomit is determin’d, not from the
quantity of the Crocus, but from
the quantity of #ize.

Salts
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Salts are commonly reduc’d in-
to Powder; that they may diffolve
more eafily ; by which means, not
only the Cobefion is leflen’d, but the
Attraétion is increasd. For by
this Contrivance, a greater Num-
ber of Particles arc expos'd to the
Menftruum, and by their united
Forces, attra® the Water more
ftrongly.  For the fame Reafon it
is, that we beat the harder Bodies
into Plates; or take the Filings of
them, that they may be more eafily
corroded by the Acids.

By thefe Principles, we may ac-
count for the Solution of all other
Bodies : To Explain which exaétly,
we muft confider, not only the Force
of Cobefion, and Magnitude of the
Pores, in the Body to be diffolv’'d,
but the Aptnefs to Motion, and the
Strength of Moment in the Men-
Sfrruum. We muit alfo have regard
to Elaflicizy, as will appear in its
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proper Place. If all thefe Particu-
lars cou’d be accurately determin’d
and fettl'd, they wou'd very eafily
let us into the Reafons of all that
Variety, which is obferv’d in Soluti-
ons. Let ustake for inftance, W ater
and Spirit of Wine, whole Natures
are very different; for Salzs will
eafily diflolve in the firft, becaufe
the Ayueous Particles are more
ftrongly Attrated by the Saline
Corpuicles, than they are by one
another : Whereas in Spiriz of Wine,
which is indeed much lighter than
Water, but more impregnated with
Saline Particles, they continue un-
touch’d. So that the Particles of-
the Spirit, upon account of the
minutenefs of their Bulk, attracting
one another more ftrongly, than
they do the Sa/ts, are not able to
break the Cohefion of the Particles
of Salt. From the fame Caufeitis,
that the Feathers of Water-Fowl,

and
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and 'Fat Subftances, have no Moi-
fture ftick upon them, when they
are put into Water. = On the contra-
1y, Spirit of Wine eafily diffolves
Rofins, which ater can by no
means do; the Particles of Rofi
feem to be fo clofely united and
compadt; -as to leave but very fmall
Interftices, into which the Corpufcles
of the #7ater can’t enter, but thofe
of the Spiriz can very eafily, becaufe
their Bulk is fo much {maller. Af-
ter this manner is the Amalgamation
of Metals to be accounted for.
For Inftance, Gold appears to be
compos'd of Corpuicles, which at-
tract very ftrongly ; hence it eafily
admits the Particles of Quickfilver,
hich are attratted with greater
orce by the Gold, than they are by
ne another; and befides, are fo
inute, as to enter the Pores of the
tal without any difhiculty. The
attradtive Force in - the Particles of
| G 2 Silver
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Silver come neareft to that of Gold
therefore it fooner yields than other
Metals, when RQuickfilver is mixd
with it. But the Attractive Force
of Iron and Brafs, hardly exceeds
that of Quickfikver; tfor which Rea-
fon ’tis, with abundance of difficul-
ty, that they are Amalgamated with
it, unlefs the Mercury is made to
lofe fome of its Attractive Force, by
the mixture of {ome other Body.
Corrofion, with the Chymifls, is a
Diffolution of Bodies, either by an
Acid, or Saline Menftruum; {o that
what we have already faid, will af-
ford us fome Affiftance in Explain-
ing this too. This is peculiar te
Corrofion, that it is almoft wholly de-
fign’d for the Refolution of Bodies,
which are more ftrongly compacted.
fuch as Bones and Metals : So that
Saline Menftruums, feem tohave z
very confiderable Moment or Force;
the Reafon of which it may not be
) amifs
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amifs to trace out more diftinétly.
Thefe Liquors, whether Acid or
Urinous, are nothing but Sa/zs dilu-
ted with a little Phlegm. There-
fore thefe being Solid, and confe-
quently containing a confiderable
Quantity of Matter, do both azzraé?
one another more, and are alfo more
attratted by the Particles of the Bo-
dy, which is to be diffolv’d. For this
is one of the Laws of Attra&tion,
viz. That if the diffances be equal,
‘tis proportional to the quantity of
matter contain'd in the Attraftive
Particles. Sothatwhenthe more So-
lid Bodies are put into Saline Men-
Struums, the attraétion is ftronger
here than in other Solutions ; and the
Motion, which is always proportion-
able to the aztraétion, more violent:
And we may eafily conceive, how
when the Motion is increas’d in this
manner, it {hou’d drive the Sa/zs, like
{o many Darts, into the Pores of the

e Bodies,
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Bodies, and open and loofen the:
Cohefion of them, tho never {o firm.
And we are to obferve this in Corro-
fron, that the more minute the Par-
ticles of the Menftruum are, they
penetrate the fooner, and with the
greater Force: For the Motion,
which Attraction produces, is always
greateft and moft confiderable in the
leaft Corpuicles, and is almoft next
to nothing in the larger ones. For
a {mall Corpuicle is carry’d with a
confiderable Velocity, when a great-
er, by reafon of its large Surface, is
often obftru¢ted by the Ambient
Fluid, and depriv'd of all Motion.
And there is another advantage
gain’d by this Minutenefs of the
Particles, that they approach nearer
the Body, which is to be diffolv’d,
without which the attra&ive Force
- will not be felt. Tis a true Axiom
thercfore of the Chymifts, that Salts
will not aély unlefs diffolv’d. Hence

thofe
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thofe very Salts, which diffolv’d in
Water, will hardly touch Mezals, if
once turn'd into Acid Spirits, will
eafily penetrate, and conquer them.
For in Diftillation, not only a lefs
quantity of Water remains, but the
Saline Bodies are fo minutely divi-
ded and broken, by the Fire, as to
make them more readily capable of
being mov’d by an Azzraltive Force
- therefore fucha Difill d Menftruum
is much more efficacious, than any

Solution of Sa/t, made with Water.
But if thofe Particles, which are
thus putin motion, are E/z/f?ick, then
the Fermentation will be evident to
Senfe. For Particles, which are
entirely Elaflick, recede from one
another, after they have met, with
the {ame Celerity they had before
they met. In Particles therefore of
this kind, a new degree of Motion
will be acquir'd, after every Con-
grefs, and the Conflit will be {ftill
| G 4 more
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more violent; fo that at length
their Impetus and Moment will be
fo great, as to break and deftroy
the hardeft Bodies. And fince this
Force of Elaflicity is attended with
that of Astraction too, the Motion
will increafe yet to a greater degree ;
for the Impetus of a Particle, which
is refleted againft another, indu’d
with an attra&ive Force, 1s continu-
ally augmented, by the Repercufion.
Particles thus agitated, endeavour
to drive out and exclude all the Azr,
which is contain’d in their Pores.
And the Air being rarefy’d by this
Collifion, fo as that it cannot, upon
account of its Levity, keep its for-
mer place, carries up with it thofe
Globules of Water, which inclos’d
it, to the Surface, and there forms
Bubbles. We have before mention’d
an Experiment, which will give
the beft Light into what we have
faid ; for if you put the Filings of

| Steel,
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Steel, after you have pour'd #azer
and Oi/ of Vitriol upon them, into
an Air Pump, when the External
Air is gradually exhaufted, all that
Air, which is contain’d within the
Pores of the Szee/ and W ater, will
burft out with {fuch a Force, as not
only to raife a prodigious Froth on
the Surface of the Liquor, but even «
to drive the Liquor over the Brim of
the Glafs.

If this Motion increafes to a very
high degree, it raifes an Effervefcen-
¢y and Heat, which is nothing elfe
but a more rapid Motion of Parts,
produc’d by their mutual Attrition.
And that we may the better con-
ceive this, let us examine how an
Effervefcency is produc’d, by mixing
of different Liquors, as #Zazer and
Oil of Vitriol. In this Oi/ there is
fuch an abundance of Salts (as is evi-
dent from its Grawity) that they feem
to be plac’d clofe to one another ;

and
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and upon this account, becaufe the
Attraction is diftus'd equally every
way, they continue as it were in an
Egquilibrium ; but when the Water
is pour’d upon it, the Contaé of the
Salts is taken away, and the Attracti-
on becomes unequal. Thefe Salts,
according to their Natural Propen-
{ity, {trive to unite again ; and fince,
by reafon of the quantity of Matter
they contain, they attra& one an-
other more than they do the #atzer,
they difplace the Z#7azer, and force
it out of their Intervals, until fuch
time as the 07/ is diluted every
where alike, then the Fermentation
ceales. Butif the Sa/ss are Elaflick,
which is very probable, fince there
is {carce any Body entirely void of
Elafticity, they will not only rufh
upon one another with Violence,
but after the Stroke recoil, and
move 1n a contrary direction:

From hence proceeds the reciprocal
Flutu-
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Flu&uation of Parts, which we ob-
ferve every way, and at length an
Effervefcency. And thus this kind
of Fermentation, ufually afcrib’d to
I know not what 4ntipathy, between
an Acid and an Alkali, may mecha-
nically enough be accounted for.

That this Fermentation is raisd
by Elaftick Particles, is very proba-
ble, becaufe all Bodies ferment more
{flowly, when debarr'd from the
Air, which all allow is Elaftick. So
that to make Ale ferment well, we
mix it with Yea/? ; a Ferment which
abounds with 47». Likewile the
South-wind, does not only give the
firft Effervefcenceto potable Liquors,
but does alfo raife a new Fermenta-
¢ionin’em, at {fome diftance of time
afterwards. Nor does that confi-
derable Rarefation, which 1s re-
markable in Fermentation, a little
favour this Theory ; for no Bodies
can be rarefy’d to that degree, unlefs

they
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they have {fome Air included in
them, asis generally the cafe of all
Fluids whatever. But no Argu-
ment can make more for us, than
one which may be taken from Sa/s
of Steel. For it is notorious, that
Steel 1s very Elaflick ; 'ts for this
Reafon then, very probably, that an
Effervefcence tollows upon mixing it
with Oil of Vitriol. Butyetif you
add ZZater to this Mixture, it will
caufe a more violent Heat, and {o
diffolve the Jroz fooner, contrary to
what {fome have afhrm’d.  Spiriz of
Vitriol, which has a large Propor-
tion of #ater, if mix'd with the Q7/,
does the fame thing. The Reafon
of which Appearance feems to be
this, That in O7/ of Vitriol, when ’tis
well freed from the Phlegm, the
Salts are {o condens’d and compadt,
that they may be faid to lie and
reft upon the froz; and fo being al-
moft without any Motion, cannot

make
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thake any confiderable Impreflion
upon it: But upon pouring on the
Water, they are not only more bro-
kenand feparated into lefler Corpuf-
cles, by which means they attack
the Iron with a greater Velocity,
but likewife they are more attracted
by the Particles of the Iroz, thanby
one another, which increafes the
Inteftine Motion. Upon this Con-
{ideration, the Chymi/ts, for the bet-
ter performing the Solution, wealk-
en the Menftruum. For double A-
gua Fortis does not diffolve Sifver
{o well, as that which has more
Phlegmin 1t. And fometimes Spi-
rit of Wine, the more rectify’d it 1s,
the more unfit it is for extracting
Tinctures. In like manner Brafs,
Mercury, and a great many other
Bodies, mix'd with Qi of 7 itriols
will fcarce caufe any Fermentation,
but will ferment and froth very
much, when mix'd with Spiriz of

Nitre,
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Aitre, which 1s a much weaker
Menftruum. On the contrary, if
too much Phlegm be added, it will
entirely check the Fermentation.
For this Reafon, Spirit of Vitriol, if
it be weak, railes no Effervefcency
with froz ; and the fame thing hap-
pens too in the Experiment with O:/
of Vitriol, if you pour too much Wa-
ter upon it. For the Menftruum
being thus diluted, the Particles of
Salts are feparated, and removed
from one another, {o far, as to be out
of each others Sphere of Attraction.
So that in all this Operation, both
an Elaflick,and an Artraétive Force,
are neceffary Affiftants: And all
that Variety, we {ee in Fermentation,
1s owing to the different degree of
them. Hence itis, that oftentimes
new Bodies arife during Fermentd-
tion; for the former Texture is en-
tirely alter'd and chang’d, by the
continual Collifion of the Parts.
"There
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There has been a great deal writ
by Authors, and many Difputes
maintain’d by them, concerning the
Difterence of Menftruums ; and
there is hardly one of ’em, who has
not invented {fome Hypothefis, in
order to demonftrate, why {ome
Bodies diffolve in a Saz/ine M. enftru-
umy as Metals ; othersina Sulphu-
reous, as Rofins ; and others again
inan Agueous, as Salts. Particularly
great Controverfies have been about
Agqua Fortis,and Agua Regia : Why
the firft diffolves Si/wer, and not
Gold'; and why the latter diffolves
Gold, yet does not touch Silver.
But all which they advance to folve
this Phecnomenon, is {o Very precari-
ous, that their Arguments won’t be
thought of any force among found
Philofophers,  This indeed is one
of the moft difficult and abftrufe
Enquiries in- Chymiftry; however,
it 'we make ufe of Mechanical Prin-
@I ciples,
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ciples, I am apt to believe, it is ca~
pable of being accounted for, not
only from Probable, but Mathemati-
cal Conclufions. Therefore, that we
may have a better Conception of
the whole Matter, let us bring it to
a Calculation. Itwilly I think, be
readily granted, that the Cavity of
the Pores in Go/d 1s not {o great as
that of Silver, becaufe its Gravity.
does much exceed the Gravity of
Silver. Let us therefore {uppofe
the Diameters of their Pores to be as
2 to 13 then it will follow, that Cor-
pulcles, fit_to penetrate Go/d, muft
be Eight times lefs than thofe, that
will enter the Sifver. Let us again
{uppofe, that the Arzrattive Forcein
Gold, 1sto that in Silver, as 2 to 1y
or as 40 to 20. Farther, let the
Diameters of the Particles, which
compofe Agua Fortis, be twice as
big as thofe of the Pores of Gold,
fo that they can never enter or pe-

' netrate
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netrate it. And let the Force, with
which: Silver attra&s Agqua Fortisy
compar’d with the Force, Wherébyz
the Particles of that Menftruum az-
traé? one another, be as 20 to 12,
and the Cobefion' of the Silver, to
the Moment with which the Par-
ticles of the Ayua Fortis ruth a-
gaintt it, as 8 to 3 ; which degree of
Force will be {ufhicient to make them
break the Texture of the Silver.
Laftly, fuppofe the Cobefion of the
Particles of Goldy to be to that of
Silvery.as 3 to 2. Upon diffolving
Sal Armoniac in Agua Fortis, there
arifes, as is well known by Experi-
ence,fuch a Vehement Fersmentation,
that unlefs it be pour’d on leafurely,
by little and little, the Glafs muft
burft. So that from this Violent
Motion, and the continual Collifion
of the Particles one againft another,
we may very well conclude, their
Diameters are leflen’d by half, and

H at
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at length become fo {mall, as to be
capable of entering the Porés of
Gold. We thou’d take notice alfo,
that the Force of the Menflruum is
much increas’d, when Sa/ Armoniac
or Bay Salt is diffolvid in the Apua
Fortis; i e. the Force whereby the
Particles of the Menflruum attra&
one another, is increas’d by the addi-
tion of thofe Corpuicles, which are
very attrative. Whereas therefore
the Force of the Menftruum was
before as 12, let us fuppofe it now
to be advanc’d to 16,when the Zyua
Fortis is made Agua Regia. Hence,
if you compare the A¢traétive Force,
you will find, that of the Sifver to
Agqua Regia, 1s as 20 to 163 and
the Velocity, which the Corpufcles of
Agua Regia fall upon the Sifver,will
be proportional to the Difference of
Attraétion, viz. 4. If all the Par-
ticles in Agua Regia were juft as big
as they are in Agua Fortis, then their

(Qlan-
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Quantity of Motion wou’d bear the
fame Proportion to the Cohefion of
the Silver, as 4 to 3. But by Sup-
pofition, each Particle is 8 times lefs,
and confequently muft have but the
8th Part of the Moment: So that
the Moment, with which the Cor-
pufcles of Agua Regia, aét upon the
Silver, compar’d with the Cohefion
of the Metal, will be as g, or 1 to 3,
i.e. as 1 to 6. Hence ’tis evident
that in thefe Circumftances, Sifver
cannot be diflolv'd by Ayua Regia.
But if we compare the Artraftive
Force in Gold, to that in Agua Regia,
we fhall find it as 40 to 16. There-
fore the Velocity with which the
Particles of it attack the Go/d, will
be as the Difference, viz. 24 ; which
Number multiply’d by : (7. e. the
Magnitude of the Particles) will give
us the Quantity of Motion, equal
to 3¢, or 3. We fuppos’d the Co-
hefion of Gold to be 2, which being
- H 2 exceeded
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exceeded by the Force of  the Men-
Sruum, muftyield toit, and be dif-
folv’d. If upcn comparing the Az-
traétion of the two Metals, that of
Gold be triple, when the Attra&tion
of Silver is 20, that of Gold will be
60 ; and the Difference, which there
is between the Attraftive Force of
Gold, and Agua Regia, viz. 44. mul-
tiply’d by ; (the Magnitude of the
Particles in Agua Regia) will give a
Moment equal to ¢, or %: And fince
the Force of Refiftance, or Cohefion,
is as 2, the Moment will be to that
as %to2,oras 11 to 4; thatis, it
will exceed it almoft thrice. The
Examples we have given may be va-
ried infinite Ways, but it will come
to the fame thing, whatever Num-
bers are apply’'d. But to make the
Matter more General, let us fup-
pofe the Attraction of Gold to that
of Silver, tobe as a to 4; and of §il-
ver to Agua Fortisyasbtod; butthat

of
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of Agua Fortis to Aqua Regia, as d
to e. - Let f fignify the Magnitude
of the Particles in .A’gzm Farrfs, and
7, thole in Agua Regia ; ¢ the Co-
hefion of Gold, and g the Cohefion
of Silver. If the Diameters of the
Particles f, are greater than the
Diameters of the Pores of Go/d, they
can never diffolve the Go/d, let their
attrattive Force be never fo ftrong.
Butif 4—7Jx f exceeds g, then the
Silver will yield to that Menfruum,
whofe Particles are £, and lefs than
the Pores of the Silver. And if
6—cxris lels than g, the Silver
will never diffolve in that Mesn-
Sfruum, the Particles of which are
7, and the attraftive Force e. But
if «—exr be greater than ¢, the
Menftruum, made up of the Parti-
cles , and whofe attraétive Force
is ¢, will be able to penetrate and
diffolve the Gold. Now becaufe,

H 3 n
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in this Cafe, the indeterminate Let-
ters are more than the given _Qg{aﬁn
tities, 1t is evident, this Problem
may be accounted for feveral ways ;
every one of which will equally
folve the Queftion. But as yet we
are not fully acquainted with the
Proportion there is betwixt the
Pores and Cohefion of Gold and
Silver, nor with the Proportion of
the attraltive Forces of the Metals,
and the Menftruums, which is ne-
ceflary to make this Solution. Tho’
perhaps, when Experiments are
more accurately made, and exa-
min'd by thefe Mechanical Princi-
ples, we may no longer remain in
Ignorance about them. At pre-
fent, ’tis enough for our purpole,
if from Numbers and Calculations,
we can point out the Way, which

leads us to a Solution of this Phane-
wmgnon.

The
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The Sixth Le&ture.

Of Digeftion.

Y Digeftion, we mean, that So-
lution of Bodies, which is
madeby Mexn/fruums, with the aflift-
ance of Fire. The Nature and Rea-
{fon of this Operation having been
{hown, and accounted for, in what
we have already deliver'd, “twill be
needlefs to handle it again in this
place. For Digeftion hardly differs
at all from Diffolution, only that it
requires the affiftance of Fire. And
how ftrongly Fire excites an Inte-
ftine Motion, on which all Solution
depends, and how readily it elevates
the diffolv’d Particles, is both ex-
plain’d in another place, and fufh-
ciently underftood from the Nature
of the Thing it felf.
S | So
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So that we hope we fhall have
faid enough to explain the Nature
of Digeftion, it we fhew firft, how the
Particles of Bodies, extracted by this
Procefs, can be diffus'd every way,
and fuftain’d in the Menftruum.
And you will think this deferves to
be explain’d and accounted for, fince
thefe {olid Particles have not the fame
{pecifick Gravity, asthe Liquors have,
m which they {wim. For there can
be no Queftion made about thofe,
whofe fpecifick Gravity is the fame,
as that of the Menftruum. It be-
ing evident from Hydroffaticks, that
they are prefs'd as much as the Parts
of the Fluid, and retain whatever
Pofition they are put into. But when
they happen to be /pecifically hea-
viery or Jighter, it is not {o eafy to

apprehend how they can be fuﬂam d
and fufpended and this is what we
fhall endeavour more fully to illu-
ftrate and make out.

Tho’
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Tho' the Nature of a perfe&ly
Fluid Body be {uch, as that the Par-
ticles, which conftitute it, do very
readily give way upon the {malleft
Impulfe, and recede from one ano-
ther; yet there is found in moft Li-
quors fome degree of Tenacity 3 and
from hence arifes {uch a Cohefion of
Parts, as cannot be broken without _
fome Force. And tho’ indeed this
Force of Cohefion in Liquors {eems
to be but little or none at all, when
compar'd with what we experience
in Solids, yet we find it can make
fome Refaftance. And as the Force
in Liquors is either ftronger or wea-
ker, fo it produces a Variety of Ef-
feés, differing more or lefs from the

Phenomena, which would naturally
flow from a perfe& Fluid. So that

tho’ by the Laws of Hydroftaticks,
every Corpuicle, how fubtle {oever,
if put into a Fluid, which is {pecifi-
cally lighter, muift neceffarily fink

to
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to the bottom, yet we find fome
heavy Bodies, fuch as Gold, &c.
when reduc’d into thin Plates, or
Leaves, will be fuftain’d in Spirif of
Wine. This Force therefore of 7e-
nacity, which refifts the Motion of
Bodies in a Fluid, is proportional to
the Number of Parts, which are to
be {eparated, or to the Surface of the
Body, which we wou’d have move
in the Fluid. Hence it is, that
fince the Swrface of a Body may be
enlarg’d, without altering any thing
of its Gravity, the Refiffance of a,
Fluid may be {fo augmented, as to
equal the Force of Gravity, which
carries the Body downwards. In or-
der to underftand this better, let us
bring it to a Calculation, Let there
be for Inftanee, a Cylinder of Gold,in
which the Diameter of the Bafe, is
juft an Inch, and let us fuppofe the
Force of Gravity in the Mezal to be
to the Refiftance of the Fluid in the

{ame
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{ame Proportion, as 100 to 1.
Now 1if the Go/d thou’d be form’d
into another Cylinder, whofe Bafe
were 10 Inches Diameter, then the
Surface of this Cylinder, which
touches the parts of the Fluid, will
be 100 times broader; and conie-
quently this new Refiftance, which
the Fluid acquires, will be equal to*
the Gravity of the Gold, and keep it
from finking, Therefore, by Expe-
riments, we may eafily find, what
degree of Force there is in the Te-
nacity of any Fluid. Let us ima-
gine an Ounce of Lead, ina Cylin-
drical form, with its Bafe {o far di-
lated, till it will no longer fink in
the Fluid, whofe Tenacity we en-
quire after. The Bafe of the Cy-
linder thus dilated is proportional
to the Surface of the Fluid, whofe
Tenacity is equal to the Weight of
an Ounce. If upon making the Ex-
periment, the Mafs is not obferv’'d

fo
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to defcend, when the Diameter is
reduc'd to 10 Inches, that breadth
of the Surface, which is equal toa
Circle of 10 Inches Diameter, will
have a Tenacity equal to an Ounce;;
and that part of the Surface, which
1s equal to a Circle of an Inch Di-
ameter, will be equal alfo to & of
an Ounce. Thele things being pre-
mis'd, we may fct the whole Matter
of Digeftion in a better Light. A
Body, tho’ fpecifically heavier than
the Fluid, in which it is immers’d,
may be very well fuftain’d by that
Fluid, provided it be reduc’d into
very {mall Particles. For the Gra-
vity of a Body, thus reduc’d into
imall Particles, decreafes much in a
greater proportion than the Swrface
does ; or, which is proportional to
ity the Tenacity of the Fluid : So that
at length, the Refiftance, arifin g from
its Tenacity, will be equal to the
Gravity of the Particles, and fo hin-
| der
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der their defcent. Let us therefore
fuppofe a Sphere of Lead, of a cer-
tain determin’d Diameter, and the
Proportion of its Specifick Gravity,
to the Tenacity of the Fluid, as roo
to 1. If this Sphere be divided into
other little Spheres, whofe Diame-
ters are juft half as large asthe for-
mer, then the Gravity of each Sphere
will be no more than i, but the Sur-
tace will be 35 For the Solidity or
Gravity of Bodies, decreafes in a Tri-
plicate Proportion of their Diase-
ters, but the Superficies only in a Du-
plicate. Theretore when the Refift-
ance is reduc’d to 3, and the Gravity
to ¢, the Weight of each Sphere will
be to the Refiftance, as %= to & or
as **tos, oras 5oto 1. So thatin
this cafe the Proportion of the
Weight to the Refiftance is reduc’d
to half of what it was before. It
a Body be fo divided, that the
Diameter of each leffer Sphere be-

COIMGs
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comes 1 of the Diameter of the fors
mer Spheres, then the Gravity of
each of them wou’d decreafe to &,
and the Surface or Refiftance to
~%; therefore the proportion of the
Gravity to the Refiftance wou'd be
as &% to s, Or as 10 to 1. And
if the Diameter of each Sphere be
+isy the Gravity wou'd be st 3
but the Superfices s3> 3 therefore
the Gravity would be to the Re-
{iftance as +43%%t0 55+, which two
Fractions bemg of the fame Value,
the Force of Refiftance, in this cafe,
becomes equal to the Force of the
Gravity ; and {o will keep the Par-
ticles from finking. And there-
fore ’tis a general Rule, both in
Solution and ngqﬁzm, that if the
Gramty of a Body is to the Tena-
city of the Fluid, as p to 1 ; and
if the Body be then fubdivided,
{o that the Diameters of the Parts
be to that of the whole, as 1 to
P, the
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p, the Reﬁﬂiance which the Par-
ticles: will meet with in their de-
{cent, will be equal to their Gra-
vity ; for fince their Weight is 35,
but ‘their Surface 75, the Gravity
will be to the Refiftance as £ to L

p 23
or as"1 to 1. By this we may

underftand how the Corpufcles of
Metals iwim in Menfiruums, which
are fpecifically lighter, as Gold in the
Spirit of Nitre, which is drawn off
from Bezoar Mineral, tho the Gra-
vity of the Gold be 15 times greater.
For, if we were to compute, we
fhould find, that before the Dia-
meter 1s reduc’d to half what it
was before, as the Gravity of the
Gold is double in refpeét of the
Menflruum, {o likewife the Surface
of the Gold, compar’d to its Gravizy,
is double. And the fame Reafon
holds good in almoft all other Men-
fruums.

In this manner we have feen how
Con-
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Corpulcles, fpecifically beavier, are’”
fulpended in Men/truums. “Tis for
the {ame Reafon, that fuch as are:
lighter cannot rife up to the Sut-
face. For the Preflure of Fluids
being equal every way, the Supe-
rior Parts ac reciprocally on the
Inferior ; {o that the fame Force,
which keeps the heavy Particles
from finking, will not permit thofe
which are lighter to afcend. Thus
the Particles of Plants, as of Qak,
Fir, Saffron, &c. tho' their Speci-
fick Gravity * does not come up to
that of Water, yet they are cafily
{ufpended init. So Camphire, the
lighteft almoft of all Bodies, dif-
{olv’d in Oil of Vitriol, or Agqua For-
tis, 1s fo prefls'd down by the Men-

Sruum, that it cannot afcend. .

The Ulfe of Digeftion may beun-
derftood from the very Definition
of it; namely, to extrac the Par-
ticles of Bodies, which are more -

Volatile,
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Volatile, and freed from the Ter-
reftrial ones, by a certain Men/ftru-
um, and to mix them intimately
with it. To this end a gentle Fire
is commonly us'd, that the Corpuf-
cles, which are moft volatile, may
{eparate as 1t were of their own
accord ; for a fierce Fire forces out
the Feces, as well as the finer Par-
ticles ; and if it does not abate the
ftrength of the Liquor, it will not
fail of {poiling ‘its Clearnefs; a
thing which very frequently hap-
pens in drawing 777:¢fures. Befides,
if we make the Fire a little too
ftrong, we fhall hardly prevent an
Empyrema.

The Reafon of that Variety,
which we obferve in the Apparatus
of Digeftion, may be fufhciently un-
derftood from what we have faid
elfewhere. Thus when we maelt
Salt of Tartar, and reduce Sulphur,

into Flowers, to Extract their Tix-
I Etures,
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¢fures, we do it for this very Reafon,
that the Particles, being thereby
leffen’d and divided, may more eafi-
ly yield to the Menfruum. Crocus,
Opium, Caftor, &c. whofe Texture
are more lax and rare, do very rea-
dily run into Tinétures, when the
Menfbruum is pourd upon them.
Myrrh and Amber, which are of a
more firm Make and Cohefion, and
come very near the Nature of Ro-
fins, do hardly yield to Digeffion.
But if Sal Armoniac be mix’d with
them, then the ZinéZure is not only
extracted fooner, but made ftronger,
and fitter for Medicinal Ufes. So
that Vigani’s Opinion of Myrrb
{feems very true, that little or nothing
1s extracted in the common Elixirs;
therefore he took Myrrh, and hung
it up in a little Bag, with Sa/t of
Tartar, till fuch time as it grew
{ott; for by this means it diflolves
fooner in Spirit of W ine. This Me-

thod
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thod of Zigani’s, in making Elixirs,

was borrow’d from Pardcetym, who
tharpen’d the Spiriz of Wine with
Oil qf Sulphur.

There 1s nothmg the C@;mwﬁ-
take greater pains in, than in Ex-
tradting the Zincture of Steel; forin
order to diffolve it, or as they fay
to open it, they have invented vari-
ous Menftricums, {fome of one kind,
and {ome of another, Urin, /- E?’jﬁfﬂ‘a’
Acid j"mcex, Vinegar, and Spirit of
Verdegreafe, all which do readily
penctrate the Body of the Iron, and
{o make it yield a greater quantity
of its Zinéture. 'The Advantage
of thefe Procefies is but fmall, tho’
the Trouble taken in making them
is exceflive. But 'tis enough to
difguft them, if the Preparation be
but plain and fimple. However,
that wh1ch we fhall here prepare,
is both eafy, and no ways inferior

to any of theirs. For the Texture
| i of
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of the Iron, what by the Fire, and
what by the Points of Sa/ Armoniac,
whofe Particles are very {ubtil and
penetrating, becomes {o divided and
broken, as to impregnate the Spiriz
of Wine very fufhciently. ~And we
may venture to {ay, thatSa/ Armo-
niac, and the Spirit of Wine, come
nearer to the Nature and Force of
Iron, than any of the other Mezn-
ftruums we have before  mention-
ed.

So that by this means, we do not
only extra¢t the Subftance of Iroz,
but find a proper Vehicle, and as it
were an Auxiliary for it. Myn-
ficht was the firft Inventor of this
Tinéture, tho' he prepar’d it ina
different manner. I will give you
the whole Procefs from the Author
himfelf, becaufe ’tis worth men-
tioning:

kR Of



i foe]

R Of Sal Armoniac two handfuls, of
Steel ones mix’em, and diftil em
gradually by Retort, firft with a
Jlow, then with a fironger Fire,
_/E:l the Eﬂéﬁfa’ :::f Steel will remain
at the bottom. Take this out, and
edulcorate it very well, that it
may be free from the [barpnefs of
the Sal Armoniac, then put this
edulcorated Matter into a Cucur-
bit, and extralt the Tincture with
Spirit of Wine. When all the
Tinfture is extralted, take the
Spirituous Tinéture, and draw off
- about half with an Alembic; what
is left, together with the extralt-
ed Eflence, filtre thro brown Pa-
pery and preferve it for Ufe, as
the true Tinéture of Steel,

How very tedious and prolix this
Operation is, you will eafily perceive ;
one wou’d think it ought to afford
us fome mighty Paznacea, to recom-
L 2 pence
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pence all the Pains one muft be at 3
but there is great Reafon to que-
ftion even this. For Diftillationis not
{o capable of diffolving Iroz, as Calci-
nationis; forin this, a fiercer Fire is
made ufe of : Befides, the Ablution of
Sal Armoniac is altogether needlefs ;
for that Sa/r does both haften the
Extraction of the Tinffure, and in-
creafe its Strength. Laftly, Ab-
Sfraéting the Spirit by the Alembic,
is without any manner of Founda-
tion. For the Zinfture, during its
Abftrattion, cafts off thofe Particles,
which are moft volatile ; and confe-
quently thofe, which are moft efhi-
cacious. But if we wou’d increafe
the Strength of the Zin&ture by this
kind of Extraétion, it wou’d be done
much better, if by a longer Digeftion

it imbib’d the Corpufcles of the Jroz
more plentifully.

The
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The Seventh Lecture.

Of Extraltion.

Xtraftion, taken in its largeft
Senfe, fignifies any Solution
made by Men/lruums; unlefs we
allow, as perhaps we very well may,
this difference betwixt ’em, That
in Solution, the Men/truums ablorb
the whole Subftance of the Body ;
but in this, they only carry oft cer-
tain Particles of it. And in this
Senfe Camphir 1s diflolv’d in Spirit
of Wine. But Falap is more proper-
ly {aid to be extratted ; for the Rofin
only is diffolv’d in the Men/fruum,
the other Particles being left almoit
untouch’d. But the Extraltion we
{hall now treat of, is fuch an In{pif-
fation, or thickning of a Solution, as
when you have drawn ofl a certain

I 4 Quantity
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Quantity - of ,th_e Menfiruum, re-
duces the remaining Mixture to the
Confiftence of Honey. So after'the
Tinlture of Safron has been plenti-
tully drawn off with Spiriz of Wine,
we afterwards abftra& the Spirit
by Diftillation, till it comes to half
the Quantity, and then place what
is left upon Sand, in an open Veflel,
to the end, that all the remaining
Moifture may evaporate. By this
Contrivance, the Particles of the Sz-
Jfron are {o broken, and divided by
the Spirit, that they very eafily mix
with it, and produce a fufhciently
liquid Tincture. But there being
{carce any Spirit left after Diftilla-
tion, the remaining Matter muft
thicken a little of courfe ; and when
it 1s put into an open Veflel, and
the more {ubtil Parts are diflipated
by the force of the Fire, it will be
reduced into a thicker Confiftence
than it was before, and is call’d an

Extrafl.
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Extraft. Sometimes the Fuices of
Vegetables run of themfelves into
Extra&ts. Extra&ion, done after
this manner, does not require any
long Difcourfe to explain it; fince
whatever has been {aid of Digeftion,

may be very well apply’'d to 1it.
Extraéts are chiefly made out of
the Vegetable Kingdom, and re-
quire ditterent Men/fruums, accord-
ing to the different Nature of the
Plants ; as may be obferv'd, efpeci-
ally in Extrals from Gums. For
{fuch as are Mucilaginous, as Gum
Arabic, and Tragacanth, &c. are
not fo eafily difioiv’d but in Agueous
Liquors: On the other hand, Ref-
nous Gums, as Galbanum, Scammo-
ny, &c. muft have burning Spirits to
diffolve them. There are others
again of a siddle Nature, which
may be diffolv’d in either fort of
Menftruums, tho not fo ealily in
one as in the other. Thus Ales
and

bt
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and Rbubarb, which are fomething
Refinous, are better made into Ex-
tracts with Spirit of Wine, than Wa-
zer. But Plants, which abound
lefs with Rofin, fuch as Hellebore,
Scorzonera, &c. are more commo-
dioufly extracted with Water, than
with Spirit of Wine. 1f we wou'd
therefore perform Extraétion, as it
fhou’d be, we ought to find out a
proper Menftruum, and one which
is as it were a-kin to the Body to be
extracted.

The Chymifts have beftow’d
more pains upon the Extra&ion of
Opium, than of any thing befides, it
being one of the moft noble Medi-
cines we have. And it is ftill in dif-
pute among them, what is the moft
proper Menftruum tor it. Twou’d
be a tedious bufinefs to relate all the
Forms and Procefles they give us
of this Operation, ’twill be enough
juft to touch upon one or two of

€m :
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’em : Some therefore extra& Opi um
by the help of Acid Menftruums,
after it has been evaporated, either
upon live Coals,or kindled Brimflone;
for this Reafon, if we may believe
them, that the Narcotick ftrength
of the Opium may be fix’d and cor-
rected ; but this way of obtaining
the Extract of Opium is all trifling, °
unlefs we would have a Capuz Mor-
tuum for an Extra&, inftead of Me-
dicine. For the more {ubtil part
of the Opium, that abounds moft
with volatile Salt, flys away upon
the application of Fire or Heat.
Further, it feems very Injudicious
‘to make ufe of Acids 5 forif we exa-
mine the Virtue of Opium, we fhall
find, that 4ids are quite contrary
toit. Acids coagulate, and induce
a Lentor into the Blood ; whereas
nothing in the world does more
effeCtually attenuate it, than Opium.
So that to join Acids with OP:&JE%

or
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for the intention of Curing, is juft
like a Surgeon’s blunting the Edge
of his Inftrument, that he may
make the better Incifion. And for
the fame Reafon the Acid Fuices of
Vegetables, with which Opium is
wont to be fermented, will hardly
elcape Cenfure, when they come to
be examin'd, how little {oever they
may diminith its Virtue. Others
add Salt of Zartar, which they cry
up {o much, as to give it the Name
of the Correttor of Opium ; but as
there is no great matter of Hurt in
it, fo no mighty Advantage is to
be had from it. For Opium hasno
need of this Salt to facilitate its Ex-
traction, {ince it diffolves in a Mesn-
Slruum readily enough of it felf, nor
1s that Medicine, which afluages
Pain fo miraculoufly, of fuch a fa-
vage and malignant Nature, as to
ftand in need of being tam’d and
corrected in that manner, With-

out
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out doubt that Correftion, us'd by
the Ancients,  however improperly
fo call'd, was much better, who
always mix'd Aromaticks with their
Opiates, by which the Force of the
Opium was broke {o little, that it
rather acquir'd from’em a new and
greater Force, for Medicinal Ulfes.
For this Reafon Sydenhaimn, in Imita-
tion of the Ancients, puts Safron,
Cinnamon, and Cloves in his Launda-
num. 'The other Men/truums, made
ufe of by Chymifts to Extra& Opi-
um, are Spirit of Wine, Wine it {elf,
and /# ater, and each of them has its
Champions and Defenders. Tho’
perhaps the Quarrel may be fairly
ended, it we give the Preference to
Wine. For, not to mention, that
Spirit of Wine is too hot for {fome
Contftitutions, it too plentifully ab-
{forbs the Refinous part of the Opi-
um : And {o does often occafion
Loathings and Gripes. = Befides, ;111
g DG
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hot Spirits produce a Coagulum in
the Blood, which is quite contrary
to the Nature of Opium, as hasbeen
taken notice of already. On the
other hand, tho’ ZZ7ater does extract
Opium well enough, yet, by reafon
of its weaknefs, ’tis not very agree-
able to the Stomach, efpecially of
one that is Sick. But #ine, elpe-
cially Canary and Sherry, have none
of thofe Faults; for they don’t only
very well extrat the Volatile Salt
of Opium, which contains the great-
eft Virtue of the Remedy, but they
~are both very grateful to the Sto-
mach, and ferve as a Vehicle tocon-
vey the Medicine through all the
Circulations of the Blood and Spi-
TItS.

One may obferve, that when
Tinttures are extracted by Digeftiorn,
they are very much faturated ; but
being afterwards drawn off by Di-
ftillation, they recover their ancient

Colour.
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Colour. For when the Abfraction,
by the Alembick, is perform’d with
a ftrong Fire, the Particles of the
Liquors do forarefy, that they ve-
ry quickly afcend, by reafon of their
Specifick hghtnefs Which you
may obferve, efpecially in Spiriz of
Wine, there being no Menfbruum
more apt to rarefy than that. But
the minute Particle of Bodies,
which fwim in thefe Liquors, and
tinge them with a certain Colour,
how thin and fubtil {oever, being
uncapable of Rarefadtion, becaufe
of their Solidity, are deferted al-
moft entirely by the Volatile Me-
Struwm, and can’t be drawn off from
the Cucurbit. But tho’ they thou’d,
by the Force and Affiftance of Fire,
attempt to raife themfelves, they
can never afcend to the top of the
Alembick ; but by the force of their
Natural Gravity, muft fall down
again, and precipitate.  In this

mannes
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manner thofe Liquors, which are
Abftracted from Tinftures, keep
their proper Nature, and are ting’d
with no Colour. But {ometimes
the more light Corpuifcles, fuch as
thofe of Opium, Safron, &c. rife
together with the Menftruum into
the Receiver, which may be per-
ceiv'd both by Taft and Smell, tho’
they are not fo numerous as to give

a Tin&ure to the Ms;g/?mzam
Thus Extraction is ufually per-
form’d ; which Operation, tho’ it
may very properly be admitted
among thofe of Chysmiftry, yet, as
to its ufe in Phyfick, may be a little
call'd in queftion. For almoft all
the more fubtil Particles fly away,
and are diffipated, either when the
Menftruum is drawn off by Diftilla-
tion, or when it evaporates in the
open Air. So that if thofe Par-
ticles are any ways ufeful in Medi-
cine, ’tis to no purpofe to feek for
them
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have only a Collection of the more
grofs .and unadtive Parts, there is
no other kind of Operation, which
will fo happily fupply us with them.
Finally, if we examine the Virtues
of thofe Exzrafls, which the Chy-
miffs {o highly extol, we fhall find
them not {o fit for Medicines, as
for Pehicles, if one may {o term
‘em.

K The
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The Eighth Lecture.
Of Precipitaion.

Recipitation is that Procefs in
Chymi [try, when Particles, af-

ter having floated, and been fuf-
pended a-while ina Menftruum, do
at length fink to the bottom. Thefe
Particles precipitate {fometimes of
their own accord, but oftner by the
affiftance of fome other Liquor,
drop'd into the Menftruum. The
Reafon of the defcent in both Cales
is the fame.” It wou’d be but to
little purpofe to enumerate all the
Fi¢tions and Hypothefes, which
have been thought upon, to account
for Precipitation, elpecially fince this
Operation is fuch as may with lefs
difficulty be reduc’d and folv’d by
the Laws of Mechani{m, than any
other. You may clearly perceive,
from
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from what has been faid of Digefti-
on, how Fluids may be made to
fuftain Bodies {pecifically heavier
than themfelves; namely, By ma-
king the Refiftance, arifing from the
Cohefion of the Parts of the Fluid,
equal to the Excefs, which there is
of Specifick Gravity, in thofe Bo-
dies above the Menffruum. And
we have thewn, that this Refiftance
is proportional to the Surface of the
Corpufcles. Therefore a contrary
Condition to this, is all that is re-
quifite, that they may be fuftain’d
no longer; or, which is the fame
thing, thatthey may be precipizazed;
Namely, That the Tenacity of the
Menftruum be not proportional to
the Gravity of the Corpuicles. And
this may be produc’d two ways.

In the firft place, Precipitation
generally follows upon dropping in
a Liquor {fpecifically /ighter. For
by this Mixture, the Gravity of the

K 2 Men-
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Menftruum, which always is pro-
portional to the compound Gravities
of both Liquors, becomes lighter.
The Menftruum being thus di-
luted, the Force of Cohefion is alfo
weakned, {o that it is not able to.
refift, or bear up the Bodies dif-
{olv’d in it ; hereupon the Zguili-
brium being taken off, they are pre-
cipitated by the Force of their Gra-
vity.  Juft in the {ame manner as
Hydrometers, which are eafily {u-
{tain’d in #ater, if you pour in a
good deal of any burning Spirits,
{ink to the bottom of the Glafs.
And this does not only agree very
exactly with the Laws of Mecha-
nicks, but likewife with Experi-
ments themfelves. Thus Spiriz of
Sal Armoniac does very plentifully
precipitate the Filings of, Metals,
which are diffolvd in Acid Men-
frruums, tho it be abundantly
* 7. 3. lighter than any of them*, The
~ {fame

B
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fame thing is done quicker by Spi-
rit of Wine, whofe Gravity 1s
known to be almoft the leaft of a-
ny *. - By this Spiriz alfo all Salts,
which are fufpended in #Z4ter, are
precipitated, and {o unite into Cry-
ftals.  So if you drop in D:iftill d
Vinegar, the Drofs of Antimony dif-
fus'd in W ater falls to the bottom,
and affords you the Go/den Sulphur.
After the fame manner /7, ater,Vine-
gar; &c. makes a Precipitation from
Acids, tho’ more {paringly. Nay,
Aeids themfelves being pour'd up-
on others, which are heavier, will
precipitate whatever is {wimming
in them. Thus Spirit of Salt pre-
cipitates either Lead, Copper, or Tin,
diffolv’d in Qif of Zitriol.  So little
need is there for 4/kali’s in this
bufinefs, tho’ all the Chymifts have
unanimoufly contended for them as

abfolutely neceflary.
In the fecond place, Precipitation
K 3 will

* Tab. 3.
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fucceed aswell, if you add a heavier
Liquor to the Menflruum. For the
Particles of this Liquor, what with
their Weight, and what with the
Impetus they acquire in their De-
{cent, carry down, and fink all the
Solid Corpulcles they meet with in
their way. So that the Corpulcles
being thus forc’d down, and kept
there by this adventitious Liquor,
cannot mount up into their former
Situation. And if any one hasa mind
to try the Truth of this Reafoning
by Experiments, there are enow
to confirm it: For not only Acid
Spirits, but W ater alone, will preci-
pitate Tin&ures of Vegetables ex-
tra&ed by Spiriz of Wine. And the
very fame Tinctures, extracted
with Z7ater or Wine, are precipita-
ted very copioufly by Acid Spirits,
which are heavier *. After this
manner Mezals, which are diffolv’d
in Spirit of Sal Armoniac, are pre-

cipi-
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cipitated with O:i/ of itriol, or Spi-
rit of WNitre. 'The fame Bodies,
tho’ fulpended in Ayua Fortis, are
eafily precipitated with O:/ of Vi-
¢rioly or Bezoartick Spirit of Nitre.
And this very Oil, if pour’d upon
Sal Volatile Oleofum, or any other
Solution of Sa/t, never {fo much fa-
turated, does not only fink the
{maller Particles, but converts al-
moft the whole Liquor into Sa/r.
For when thefe Liquors are pour’d
upon one another, the Salts, with
which they abound, being put into
Motion by their Attractive Force,
run mutually to embrace one an-
other ; and becaufe they don’t recoil
far back after the Congrefs, they
are at length {o united, as to become
like a So/id, there being very little
Phlegm remaining. The {ame
may likewife be obferv’d in Zarta-
rum Vitriolatusm. In making all thefe

Experiments, there happens fuch a
: K 4 Confli¢t
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Confli¢t and Effervefcence, as eva-
porates almoft all the Moifture, with
which the Salts are diluted. And
upon this depends the Rationale of
Chymical Coagulation, a thing of ve-
ry great Confequence in the bufi-
nefs of Precipitation. Nor can we
account for O/ of Tartar’s precipi-
tating Bodies diffolv’d in _4cids,
any otherwife, than from its ma-
king a kind of Coagulum with thefe
Corpuicles, and thereby being too
heavy for, and exceeding the Tena-
city of the Menftruum.

Nor does Coagulation fucceeed
only upon the mixing of heavier Flu-
ids, but it alfo very often promotes
Precipitation, when the Gravity of
the inftill'd Liquor is intirely equal
to that of the Menffruum, or but
very little different from it. And
this Agglutination of Parts is to be
feen in many Liquors, but moft of
all in Saline ones. - Thus Spiriz of

s Sal
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Sal Armoniac, Spirit of Harts Horn,
and Human Blood, SalVolatile Oleo-
fum, whofe Gravities are nearly the
{ame as that of common Water,
precipitate the Solution of * Sué-
limate very plentifully, as you may
oblerve in making the Z7hize Pre-
Cfp:mte of Mercury. In which Ex-
perunent the increafe of the Weight
gives a_{ufhcient Indication of an
Union of thofe Sa/ts, which are
pretty copious in the Sublimate and
Liguors, which are pour’d upon it ;
for that which {fubfides at the bot—
tom, exceeds in Weight the Swbli-
mate which wasat firft putin. Like-
wife the Magifleries of Vegetables,
extracted by Precipitation, do con-
firm this account of Coagulation ; tor
thefe have a greater Specifick Gravi-
ty than the Powders of the Plants .
"This additional Weight therefore, is
to be imputed to-the Partlcles of the
ng.wr, with which Precipitation
is perform’d, The

* Tab. 3.

* Tab., 2.
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The Ninth Leéture.

Of Cryflallization.

Ryffallization is fuch a Combi-
nation of Saline Particles, as
refembles the form of a Cryffal va-
rioufly modify’d, according to the
Nature and Texture of the Salts.
In order to perform this Operation
well, they take this Method ; The
Saline Body is diffolv’d in Water,
afterwards the Solution is filtred,
which, after ’tis evaporated till a
little thin Skin appears upon it
runs into Cryftals.  Diflolution
and Filtration are made ufe of, that
the Salts may be purg’d from all
Drofs; for otherwife, if any Extra-
neous Matter thou’d get in, noton-
ly the Tranfparency of the Cryftals

wou'd be impair'd, but the Figure
alfo
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alfo wou’d be mangl’d and broken.
Therefore thefe Salts being in
this manner wafh’d and purgd
afrefh, the Water (as of no farther
ufe) is taken off by Evaporation ;
which is done with defign, that the
remaining Solution {fhou’d be more
faturated. And this Saturation of
the Solution is neceffary, that a*
greater quantity of the Salts might
run into Cryftals. Now thefe be-
ing nothing elfe but a Congeries of
the Saline Particles, if the Caufe of
this Union is thewn, you will eafily
perceive, why they cannot {fubfide,
in a more diluted Menffruum. This
Compofition therefore arifes from
that az¢raétive Force, by which Salts,
which are near one another, do na-
turally ftrive to coalefce and unite:
Which they do fo much the eafier,
the nearer they are one another.
For the Force of Artrattion exerting
it felf moft at the point of Conta&,
18
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is the Caufe of its being little or
nothing, when Bodies are remov’d
at a farther diftance. Hence Salts,
very much diluted with cold Water,
icarcely attraé? at all, becaufe they
are kept at too great a diftance one
from another, and hereupon remain
quiet in their refpective Quarters ;
and tho the Solution fhou’d be
ftronger, it wou'd part with its
Salts but very {paringly, without
Evaporation ; but by letting the
Water be evaporated to a thin Skin,
the Salts ar¢ plac’d {o near, as al-
moft to touch one another ; and con-
fequently they will attra@ one an-
other very ftrongly; and being very
clofely and intimately united, they
are form’d as it were into fo many
little Bundles.

If any Saline Solution were to
be let alone for {fome time, the Cry-
Sftals wou'd precipitate, and fall of
their own accord, For the Water,

which
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which obftru&s the Cohefion of the
Salts, does exhale ; as feveral things,
which you have obferv’d in the
Courfe of this Operation, do {uffi-
ciently demonftrate. But the ve
fame Salts, being diffolv’d in warm
Water, do quickly and eafily melt
and {wim in it; nor do they run
into Cryftals, {olong as that retains
atsHeat.  For the Motion, excited
by the Heat, hinders and deftroys
the Motion arifing from the 4z-
traftive Force. Butas {oon as the
Water turns cold, and the Parts of
it are at reft, the Salts now being
able to ftand nearer to one another,
exert their Astraétive Force, and {o
unite themfelves into Cryftals.

Salts of any kind may be reduc’d
into Cryftals, be they Fixz or Vo-
latile. Of the Fix: the Alkalizate
are indeed reduc’d with more dith-
culty. Polatile Salts muft be fixt,
before they can be reduc’d into

- Cryftals ;
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Cryftals ; otherwife upon Evapora-
tion they fly off, and are diflipated.
And even Metals, corroded with Sa-
line Spirits, eafily run into Cryftals.
This being matter of Fa&, has gi-
ven occafion to the Curious to en-
quire, whether there be really any
true Salts of Metals. And the Ar-
gument taken from thefe Cryftals,
has perfuaded many, that there are
Salts contain’d in Mezals 3 tho' it
feems to be but a very weak one.
For thofe, which are call'd the
Salts of Tin and Lead, are only the
Corpufcles, or {malleft Particles of
the Metals, {o intimately united
and cohering to the Corpuicles of
the Saline Menftruusm, as to be ca-
pable both of running into Cry-
ftals, and of being diflolv’d and
fuftain’d in Water, by means of the
Salrs they are entangl'd with : For
it thofe very Salts are put into a
Calcining  Fire, they revive into

the
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the Metal it {elf. Nor is the Ex-
iftence of Salt in Mezals, prov'd
any better from Zitriolum Martis,
or Salt of Steel, prepar’d with Fil-
ings of Steel, and Oilof Vitriol 5 in
which, we grant, there is a little
Portion of Iro7 contain’d ; butfince
it has nothing but what is common
with the Cryftals of Zizriol it felf,
it is very ill Reafoning, from thence
to conclude, that there is a Salt con-
tain’d in the fron. For we might
better infer, from the apparent ath-
nity there is between them, that
fome few Particles of Iroxm ftick to
the native #7¢rio/ ; which indeed 1s
plain enough by Experiments. For
the Calx of Vitriol is found to At-
tract a Magnet. And for this Rea-
fon, they who make Artificial 777-
triol, mix with it a great quantity
of Iron. So little is this Notion
of Metalline Salts favour'd by the
Reafons which are drawn from Cry-

flals,
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frals. There are fome that pre~
tend they can extra& a Sa/¢ from
Metals, without the affiftance of a
Saline Menftruum, or Fire. So Bor-
richius afhrms, that he extraéted a
Cryftalline Salt from Metals, beat-
en only with Mercury and Water :
But we have only the Author’s Word
forit. For this Opinion has been
Exploded, and not without good
Reafon, by the beft of Chymifts.
The fame may be faid of the Salts
of Pearls, and Corals, &c.

Hitherto we have explain’'d the
Reafon of Cryftals; asfor the Figures
of them, you fee your {felves what
they are; the Beauty and Variety
of which is {o admirable, that there
is {carce any thing in Nature, which
can entertain the Eye more agreea-
bly. The Figures of thefe are fome-
times {een by the naked Eye, but by
the help of Microfcopes,are dilcern’d
much better. 1In Common Salt we

plainly
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plainly difcover Quadrilateral Py-
ramids with Square Bafes. In Sxu-
gar, the fame Pyramids with Ob-
long and Rectangular Bafes. In
Alum, they rife with Six Sides,
fupported with an Hexagonal Bafe.
The Cryftals of Zitriols very much
refemble Icicles, united one to an-
other with great variety, among
which lie fome Polygons, as may
be dilcover'd with the naked Eye.
Sal Armoniac very elegantly imi-
tates the Branches of a Tree, and
Harts Horn looks like a Quiver of
Arrows. Glauber's Sal Mirabilis,
which is made of Common Salt and
Vitriol, exhibits the Figure of both
Salts. Vitre appears in certain
Prifmatical Columns, not much
unlike Bundles of Sticks, among
which there are interfpers'd fome
Rhomboidal, and fome Pentagons,
which feem to come very near thofe
of Common Salt. Hence Lemery

L very
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very juftly remark’d, that NVitre
cou’d not be purify’d by any Art
or Contrivance whatever, but {fome-
thing of a 8al Gem, or Foffil Salt,
wou'd ftick to it. But Salz of Tin
outdoes all for Beauty, in which
are Lines like little Needles, which
{pread themfelves every where
from a Point, as from a Centre, o
as to reprefent a Star, much like
what we fee in the Regulus of
Mars.

But this is very peculiar in thefe
Salts, that let them be never fo di-
vided, and reduc'd infc minute
Particles, yet when they arc form’d
into Cryftals, they each of them
reafflume their proper Shape: So
that one might as eafily divelt and
deprive them of their Saltnefs, as
of 'their Figure. This being an
immutable and perpetual Law, by
knowing the Figure of the Cryftals,
we may underftand what the Tex-

| ture
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ture of the Particles ought to be,
which can form thofe Cryftals. And
on the other hand, by knowing
the Texture of the Particles, we
may determine the Figures of the
Cryftals. For fince the Figures
of the moft fimple Parts, remain
always the fame, ’tis evident the
Figures, which they run into, when
compounded and united, muit be
uniform and conftant. And f{ince
the Force of Attraction is ftronger
in one Side of the fame DParticle
than another, there will conftantly
be a greater Concretion of Salts
upon thofe Sides, which attra&
more ftrongly. From hence it
may eafily be demonfirated, that
the Figure of the leaft Particles,
is entirely different from that which
appears in the Cryffal. But we muit
leave this to the Mathematicians,
left we thou’d feem to encroach up-

on their Province.
Y2 If
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If T have explain’d this Subject,
{o as to make it underftood, I have
my Aim. For I thought that thefe
Operations of Chymiftry might be
better illuftrated by a Plain and
Simple Explication, than with all
that Pomp and medley of Things,
which Chymifts {o much abound
with. Nor do I imagine, you ex-
pe& to be made Adepts, but rather
defire to underftand the Reafon
of Chymical Operations, and to
learn of what ufe thefe Inquiries
may be to you. And that you
may attain this, no other Princi-
ples will better ferve your purpofe,
than what we have here made ufe
of, which are found, not only to be
moft agreeable to Nature, but the
moft plain and ealy to apprehend.
In thefe you find fuch a thorough
Agreement and Connexion, that
if they were not really true, you
your {elves muft confefs, they could

never
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never be {o confiftent with one
another. There remain indeed
many other things, which cannot
be accounted for, without great
dificulty : but we hope the difh-
culty, fometime or another, may
be furmounted, when People will
take the pains to purfue thefe In-
quiries in a right Method. “Tis
poflible there may be fome things,
which the greateft Genius and In-
duftry cannot dive into; but if thefe
can’t be reduc’d to the Laws of
Mechanifm, we had better confefs,
that they are out of our reach,
than advance Notions and Specu-
lations about ’em, which no ways
agree with found Philofophy.
Therefore, as I have faid nothing
upon this Subje& to you, but
what I prefume to be true, fo I
have chofen to pafs over the Mi-
ftakes and wrong Reafonings of
others, 'Tis enough for me to

L3 have
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The Firff TABLE.
In which the Rarefa&ion, Ebullition -
and Afcent of Liquids is eftimated.

The following Liquids were compared one
with another i the fame degree of Heat, and
in Matrafles of the fame magnitude.

Rarefaltion.
! Degrees, Time.
Spirit of Wine : Inch. 3%
Oil of Turpentine . 63 > 20 M.
Common Water %

NB. Spirit of Wine and Oil of Turpentine rofe 3 Inch
in a Minute, but Water did not begin to rife "ill after

Six Minutes.
} 1z M.

-

Diftill'd Vinegar
Common Water
Simple Aqua Fortis 4
Qil of Vitriol 4 5
Spirit of Nitre, Bezoart i
and Herm. ana S
Simple Aqua Fortis’
Common Water
Simple Aqua Fortis
fBpirit of Nitre, Bezoart
and Herm. ana

Oil of Turnips - % Inch.

1 i

L% 13
A

3

B Oh=w

WS AANI LA

La Simplé
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- Rarefaltion.
[ T
Degrees. Tima.
Simple Aqua Fortis S In:& Ii
Spirit of Wine ?
Spirit of Sal Armoniac
Luke-warm Urin &
Common Water
Spirit of Sal Armoniac
Cold Urin
Common Water
Diftill'd Rue Water

Common Water
Oil of Vitriol

Aqua Fortis
Spirit of Vitriol
Common Water

Ly
W=
Y

18

LB R

Wi o o ol

15

30
§,
2

The Time of Ebullition.

- b W

Spirit of Wine
Oil of Turpentine
Common Water
Oil of Turnips
Diftil'd Vinegar
Common Water

% g M.
Simple Aqua Fortis
Spirit of Salt
Spirit of Nitre Herm. %
Simple Aqua Fortis
Common Water
Spirit of Nitre, Bezoart & Herm. %
Common Water
Small Beer
Milk
Common Water
Oil of Vitriol
White Wine Vinegar
Alegar
Red Wine %
01l of Vitriol boil’d not till after an Hour,

i
ViR ONMMINOY VOV OV

» the Fire incr.
M.

S B) e L3 Ly
Qw nog" S
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it 2 a2 Clock 13 M. " Simp. AquaFort. im. 2 L. 3 H.16m.7 I,
In a moderate heat\ OH of Turpent. 1 m. § Inch

nd Matrafles of equal J Small Beer 9

agnefs, the length of Yy Milk

heir Necks being 13 / Common Water 16

n. & the Diam. 4 In. L Spiritof Vitriol 3 }3 h. 33 m. 4 Inch.

~ Beer % s H %Thc}r boild to that degree as to run

began to arife.

over out of the Matrafs. Milk and

Milk 3H.1zM. Beer do not only rife with bub-
Oil of Turp. § 3 H. 16 M. bles, but witha v}:;.rﬂ froth.
t z a Clock, C Oil of Turnips They arofc in one Minute,
13 M. Red Wine but the Oil of Turnip
n a ftronger ) Vin. of Wine & Beer four times higher than
Fire. Spir. Sal Arm. Succ. the reft.
| In. [n. It boil'd over the Ma-
Dil of Turnip 5 — trafs. :
3p. Sal Arm. S : 2 60 m.
Vin. of Beer »8m.<, 1472 ™' N34 ( It boil'd over the
s 0f Wine a 1 4 Matrafs 37 m.
Red Wine 3 33 35 m.

To thefe Experiments it will not be amifs to an-

nex thofe which are made by Diftillation. In

~ which we have made ufe of the fame Degree
of Heat, and of the fame Matrafies,

The time  The Quantity
of Afcent. Difill'd.

ommon vyater n two 4
Oil of Turnips } 34 Hours }i 1 {carce

Common Water the {ame time.
Common Water ¥
Oil of Turpentine Ana p. 2q.  in two Hours g ¥
Qil of Turnips 1

Simple Aqua Fortis Ana p. %q. { they came off in

Double
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The time — The Quanti
of Afuent. Dijiiil'd.

: e ATy
Double Aqua Fortis - : i
Unre&ify'd Spirit of Z3 |
Harts-Horn - > Anap. ®2q. in 2 Hours |
Spirit of Vitriol £1 .
Common Water % Z2 d
Oil of Vitriol in3 H.}JZ1 | in five *
Sp. Nitre Bez. g m. | ¥ 5 | Hours
In a ftronger J Com. Water 9 m.'
_Fire:; Spir..of Wine- “ P 7 m.|-% 7 in three |
o - Solu. Camph., e L Hours.
in wh. Wine g There was

(more Camphire than Wine afcended.

Tbe Sec'o_séd TAB L T

In which the Specifick Gravity of Solids is
eftimated.

- The Weight.

(o) Diminution. Proport.

In dir. InWater.  of Weight. Gravity.

0 F Crude Mercury gr.60. = gr.55% = gn 4%-_ 14
g

b Lead — 4% ¥ Isfg
opper 3
Eml;é isd. ?
Crude Tin s id.
Regulus of Antimon. - 52 8 i
Re'r of Srael & E{Jp id, ¥
B]ﬂck Ttﬂ e mmaman id. : Frad
Tron ——— . 515 84  palm.
Cinnabar of Antimon. cr 2 9 6%
Ltthargc bf Silver d. 5

Gold re— 5o 01 6
Silver Six-Ponce e 49 11 5151

Calcin'd Copper = id.
; Glals



f Glafs of Antimon.
apis Calamin.
Tutty

Erocus Metallorum —

rude Antimon. s

teel prep. with Sulph.
Whitﬁ LEHd ES ]
Green Glafs
Red Corall
Flint —
Bole Armon. =———
Lapis Judaicus
Flint-Glafs
Bone of Sheep juit kill.
Filings of Steel
Terra Lemnia
{vory ~
‘Harts-Horn
Mineral Sulphur e
Crude Tartar s————
Venice Glafs

Ruit of Brafs

Burnt Lead

Gum Arabic =esem——
Opium -
Lignum Guaiacum —
Gum Tragacanth
Myrrh e

Cortex Guaiaci e
Gum Guaiacum e
Rofin of Scammony -
Lignum Nephr. s
Ifinglafs —
China-Root
Frankincen{c s e
Gall
Gentian s s
Peruvian Bark s
Oak

——————
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The Weight.
(") Diminution Propori.
In dir.  In Water. of Weight  Gravity.

gr. 60 gr. 48 12 5
id.
47 13 4%
463 132 4z
45 15 4
41 19 31y
id.
3 21 2:%
2 =
38 22 2%
id.
385 21§ 2%
.
33 27 2%
30 30 2
1d.
ey | e -
28 3z 13
id. :
X !g
262 3332 I
25 35 5
24 36 13
18 42 1%
16 44 LGk
155 e AS I3
id .
12 48 1
id.
1 49 13§
10 §O Iy
J.dﬁ 2
54 !
4 56 114
id.
z 8 P
lefs 15 : 5
lefs 16% 155
lefs 26

lefs 48

e
S
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The Weight of Salts in Spirit of Wine were foune
to be as follows.

The Weight.

NN Abatements  Proport
Ir dir. InSp. Wine. of the Wei.

Of Crude Mereury — gr. 60.  gr. 57% gr. 2% 17 nea
6

Mercurius Dulcis ——— § 4 15
Panacea Rubr. 5 5 1z
Mere. dul. 3d time fub. Id;.
4th time {ub. 54 6 10
"Turpith Mineral e———
Corrofive Sublimat. — 523 73 8alm
Sugar of Lead we——— 42 18 3%
Fixt Salt of Nitre == id.
Magiftery of Corall = 3 21 238
Sympathetick Powder - idg.
Tartar Vitrioliz'd e 38% 213 213
Glauber’s Sal Mirabili 38 22 2.5
Emetic Tartar me—— 2y 223
Sal Guaici ——— ey 37 23 234
vomees Prunella e id.
e Polychreftan id.
E"_- Enixum see—— d. |
ream Of Tartar s 26 2;
White Vitriol —— i | g
t of Stee 2 Z;
Green Vitriol gi ! 3
Red Chalcanthuon —= id.
Salt of White Vitriol -- id.
Nitre - id.
Volat. Salts of Harts H. 27 13 13
Ens Martis once fubl. - 26 34 11
Sal Armoniac purify’d - id.
Ens Mar. 3d time fubl. 32 38 11y



(157 T

The Third ' TABLE.

n which the Specifick Gravity of Li-
quids is eftimated.

The Weight of a Piece of Lead in Air, Gr. 455.

Weight, Diminut. Proper.

of Weight
N Oil of Vitriol == gr. 379 gr. 76 (521
Hermetic Sp. Nitr. 383 =zl | 6§
Sp. Nit. with Oil Vit. - 396 59 7%
Of common Nitre — 397 58 7%k
— Nitre Bezoartic — id.
Double Aqua Fortis == 400 TR

Spirit of Vitriol e 406 49 9%
Spir. Salt with Oil Vit. 408 47 Q¥

Solu. of comm. Salt § 2 d

with 3 6 of com. Water } o

Sp. of Sal Armo. Succ. 40 46 o
s with Pot-Athes id.

Simple ﬂf.}_ua Fortis = A10 45 108
Toe fame | Solution of Sal Enix 31 } 4
Piece of in Water § 5 : .
kead A Deco&t. of Gentian - 410% 44% 1033

Spirit of Tartar == 411 44 - TEEE

A Dec. of Snakeweed - id.

Sp. of Harts H. not re&t id.

A Dec. of Salfa parilla 412 43 1033
of China Root id.

Spirit of common Salt 4124 42% 10?
A Decoét. of Arum — id.
A Sclution of Alum 5
%1 %1 in Wat. £ 6. } 415 U
Syden. Liqu. Laudan. - id.
{ Liq. Panacea of Op. — id.
4 Dec. of the Peru. Bark - id.
| —mes of Pomegranuts - id.



The ﬁzm:? |

Piece of
Lead

L=

[ 58 T

Weight.

In a Solut. of Sal Arm.
pur. ¥1 & wh. Vit.
% 1. in Water % v.—

Urine

Sweet Spirit of Nitre -

Common Water

A Tinét. Alo.withWat,

A Dec. of red Sanders -

Diftill’d Vinegar ——

Mint

Rue Water Dittil.

Savin

Vinegar

Milk

A Decottion of Savin -

An Inf. of Harehound

of Mint ——

of Wormwood

Elix. pro. wit. Sal Vol.

An Infufion of Tea —

Spirit of Saffron

1 Spir. of Sal Armoniac

with quick Lime —
Sweet Spirit of Salt —
Tinéture of Caftor —
Sp. Wine with Camph.
Mynficht’s Tinét. Steel
Tinét. Sulph. with Spi-

rit of T'urpentine —
Oil of Turnips e
Tinéture of Corall —
Spirit of Wine
Oil of Turpentine —
Sp. of Wine reétify’d -
Boil'd Water —————

%g

§

r.

id.

413%
I
i
id.
id.
4143
415
415%

4153
s

416
id.
id.
4163
id.
417
4183
id.

419
1d.

420
1d.
id.
421
421%
422%
423
S

Diminut. Props

of Weight

41§
41

403
40

39%
39z

39

34
33%
324
32
3I

ﬂ}:ﬂ&. J,.ii

1o
113

1135

3%
11435

12,5

13

133%
1337
1452 |

]
145T

_ The Numbers in the laft Column fhow the Proportion of the Spe-|
cifick Gravity of Fluids, if compar’d reciprocally. For as 1143 is
to 522, fo is the Gravity of O#/ of Vitrial to the Gravity of Spiriz
of Safron, viz. about double.

e e
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PrasvLEcTIONES CHYMICA,
in quibus omnes fere Operationes
Chymice ad vera principia & ip-
Sfius Nature leges rediguntur, Ox-

onii habite,

A JOHANNE Freinpo, M. D.
Aidis Chrifti Alumno.

Amfelodami, apud Fanflonio Wael-
bergios, 1710, 8. conflat. plag. 7.

| HyMIicos in experimentis cum

laude hactenus progreflos efle
agnofcit Autor, in iis autem expli-
candis parum profecifie afhirmat, ta--
libus quippe ufos principiis, qu® vixX
intelligi poffint.  Artem igitur Chy-
micam illuftraturus fingulas opera-

tones €0, quo inter {e connexe funt,
M ordine.



A 1627

ordine explicare & qua potiflimum
vi Mechanica edantur, dilquirere‘in-
tendit. Monet autem viam, qua ad
Mechanica principia Chymia exigi
poflit, primum aperuifle Johannem
Keil in iis, que ex Tranfa&ionibus
Anglicanis Sectioni Sextz Tom. IV.
Supplementorum p. 272. & feqq.
infervimus, & {pem facit operis
Phyfici ab iplo edendi, in quo res
maxime reconditas illuftratum iri
ait. Adhibet nimirum preter no-
tiffima principia Arithmetica; Geo-
metrica & Hydroftatica, etiam hy-
pothefin Keilianam (quam loco citato
ipfis Autoris verbis defcripfimus, &
jam in A&tis Anni fuperioris attigi-
mus) de vi attratice particularum
minimarum. Verum enim vero Dn.
Keilius cum fequacibus redit reapfe ad
qualitates occultas,qualesapud Scholz
Philofophos {ympathia & antipathia
fuere,dum vim quandam attra@ricem
flatuit, que fi (ut ipfe vult) primitiva

eft,
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eft, omnique materiz erga omnem
materiam eflentialiter competit; uti-
que per rationes mechanicas explicari
nequit : atque adeo vel erit aliquid
abfurdum, vel in miraculum feu vo~
luntatem Dei extraordinariam refol-
vetur, ad quam tamen in Phyficis fine
neceflitate confugiendum non efie,
convenit inter intelligentes. Quodfi
aliter procedimus & fictionibus indul-
gemus,reditur ad Philofophiam quan-
dam phantafticam Scholz vel etiam
Enthufiafticam, qualis Fluddi fuit.
Ita uno i&u fubvertentur, quz in
Anglia ipfe Robertus Boylius & alii
Virii do&i de rebus naturalibus me-
«chanice, id eft, rationabiliter explican-
dis magno ftudio f{tabiliverunt, qua-
Boylius etiam diferte ad Chymica ap-
plicuit. Juxtainfelicem hanc philofo-
phandi rationem Autor adeo fupponit,
omnes materiz partesa {e invicemtra-
hi; vimattra&tivam per exigua admo-

dum {patiola diffundi & in conta&u
M 2 vali.—
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validifiimam exiftere, decrefcere aul
tem in ratione majore, quam eft du~
plicata diftantiarum ; eandem pro
varia particularum figura & denfitate
diverfam efle ; immo in uno latere
fortiorem fefe exerere quam in alio;
particulas eo majore velocitate ad {fe
invicem accedere, quo {int minores
cohafionem denique materiz in cor-
poribus ab hac attractione oriri, & pro
varia conta¢tuum quantitate multi-
fariam mutari. Sed hzc omnia fine
qualitate illa occulta attractice, verz
philofophiz principia confundente &
inantiquum chaos reducente,commo-
‘de explicare poflunt, partim etiam a
‘Viris doctis jam explicata funt, ftatu-
endo plurimas materiz particulas
{phzra quadam magnetica fluidi fub-
tilioris efle circumdatas, cujus motu
(ut in magnetibus noftris fieri vide-
mus) attrahant fe invicem aut re-
‘pellant & ad fitum convenientem
‘difponant, quoties {cilicet libertatem
% aliquam
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aliquam funt nacta. Ut alios multos
modos mechanicos taceamus a Pulfu
ortos, quibus fine attra&ione pro-
prie dicta expltcari poteft, cur corpora
ad fe invicem accedant, ut attrahi
videantur ; veluti cum aqua per fuc-
tionem in tubos affurgit, vel cum
guttz binz ejufdem liquoris ex con-
ta¢tu {ubito in unam coalefcunt. Ita-
que ad aliquid precarium & minime
intelligibile confugere necefle noneft,
Et talibus {femel admiflis apertaque
fingendi licentia, mox erunt qui
alias hujufmodi qualitates occultas,
{feu quas ipfi agnofcant abfolute inex-
plicabiles, commini{centur, & pau-~
latim ad veterea ignorantiz afyla re-
dibunt. Si detur vis attrahendi feu
{ympathia, quidni pari jure detur
vis repellendi feu antipathia. Ita
facile etiam dabitur Antiperiftafis,
dabuntur qualitates emifle per mo-
dum fpecierum cum fuis actu poten-
tialibus ; dabitur funiculus Lini

M 3 at-
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attractivus a Boylio refutatus; dabi-
tur in materia eadem variatio exten-
fionis non apparentis tantum, fed
etiam verz, ejuldemque materiz ac-
curata in majus volumen diftenfio,
aut in minusvolumen compreflio, fine
aliena materia intro admiffa vel ex-
pulfa, feu rarefactio aut condenfatio
proprie di¢ta, tanquam mater vis ela-
ftice : imo hanc extenfionis variatio-
nem, ni fallor Ds. Keilius jam ipfe
introducere conatur loco fupra lau-
dato. Et ut verbo'dicam, pleraque
omnia monftra Scholaftica, ftudia
Baconi, Galilzl, Jungii, Cartefii,
Hobbii, Toricelli, Pafcalii, Boylii
profligata velut agmine fa&o per
pofticum iterum in Philofophiam, nifi
cavemus, irrumpent. Videamus vero,
quomodoAutor figmentoifto ad Chy-
micas operationes explicandasutatur,
Cum Chymica fit Ars corporum
naturalium partes vel fegregatas con-
jungendi, vel conjunétas fegregandi,
P idque
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1dque plerumque ignis auxilio; eam
in Diacrifin & Syncrifin  dividit.
Ad illam calcinationem, diftillatio-
nem, {fublimationem,ad hanc fermen-
tationem, digeftionem, extra&tionem,
pracipitationem, & chryftallizatio-
nem refert. Calcinatio quoniam fine
liquatione nunquam fere contingit,
hanc primo loco explicat.

Cohzrent ex mente Autoris parti-
cule per mutuam attra&tionem, in
iplo conta¢tu fortiflimam. Liquantur
ergo corpora, dum corpufcula ignea
in ea fe infinuant & ita fegregant, ut
particularum multo minor contactus
fiat. Hanc {egregationem a corporum
liquefactorum rarefactione probat, &
ex cohzrentiz difcrepantia omnem in
‘corporibus liquandis varietatem de-
ducit. Calcinationem diuturnioris li-
quationis effetum pronuntiat, dum
corpufcula magis {ubtilia avolent, &
ignez particule ea multitudine in

vy fe infinuent, eique quaqua-
M 4 verfum
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verfum {e immifceant ac intimius ag-
glutinent, ut amplius perfiftere ne-
queat fluiditas : id quod ex auctocor-
porum calcinatorum pondere probat.
Ad calcinationem quoque vitrificatio-
nem revocat, & fine ratione decre-
pitationem atque detonationem apud
Chymicos ab ea diftingui, notat. Af-
cenfum fluidi in diftillatione duplici
caufe adfcribit, {pecifice nempe le-
vitati & impulfui. Demonftrat ita-
que particulas rarefactas {pecifice le-
viores fieri, e. gr. moleculam aque,
cujus gravitas eft ad gravitatem aeris,
ut 8oo ad 1, {1 ejus diameter per
rarefadtionem decupla evadat. Sed
leviora in gravioribus afcendunt. Erit
autem tanto promptior afcenfus, quo
corporum particule facilius rarefcunt.
Impulfum a celeritate deducit, qua
ignea corpufcula moventur, virium
quantitatem ex fa&o maflz in cele-
ritatem per communem errorem paf-
fim in his A&is notatum zftimans. Ad -

cle-
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elevationem particularum  {pecific®
graviorum multum conferre fuperfi”
ciem eorundem, cum plura ignes cor
pufcula in eas impetum faciant, 1
lata fuerit, quam fi exigua exiftat.
In elevatione {olidorum, que fit per
{fublimationem, rarefcentiam vix lo-
cum habere, fed {foli impulfui afcen-
fum tribui debere. Confiderandum
vero efle, quod in particularum fe-
junétione vi ignis facta gravitas minu-
atur in ratione cuborum, {uperfi-
ciem In ratione quadratorum diame-
trorum, atque adeo abolita fere gra-
vitate lata fatis {fuperficies particule
evehendz relinquatur. Ex. gr. fit
diameter corporis 1 2, gravitas 12. Si
diameter evaferit {fubdupla, gravitas
infra binarium fubfiftit, fuperficies
autem ad 36 aflurgit. Fermentatio-
nem per motum partium inteftino-
rum definit, qui {uboritur, {1 falia in
liquoribus {eu menftruis colliquefcunt,
eamque in diflolutionem & ebullitio-

nemi
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nem dividit. Diflolutionem fieri, f1
falia diffolvenda validius attrahant
particulas fluidi, quam hz a {e invi-
cem trahantur. Ita autem fieri, ut
in viciniam falium proprius ire con-
tendant, ficque in motum concitatz
cum quodam impetu in falia ferantur
& in earum meatus aditu parato
eadem comminuantatque difiringant.
Quodfi particule ad motum concitata
elaftice fuerint, fermentationem oriri,
cum eadem celeritate poft i¢tum rece-
dant, qua prius ad {e invicem acce-
debant. Aerem rarefatum, dum ex-
pellitur, ebullitionem caufari, & motu
vehementius increfcente, calorem ex-
citari. Amalgamationem & corrofio-
nem eodem modo explicat : necaliter
de digeftione ftatuit, nifi quod hic
ignis in {ubfidium vocetur. Extra&io-
nem quoque pereandem particularum
attraciionem declarat : prazcipitatio-
nem vero fieri ait, vel fi liquor fpeci-
fice levior inftillatus menftrui gravi-

tatem
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tatem & conlequenter tenacitem mi-
nuat, ut particule {pecifice graviores,
quz huic {eparand= antea pares non
exiftebant, nunc eam vincant, ficque
defcendant ; vel {1 liquoris {pecifice
gravioris, dum infunditur, particulz
fundum petentes reliquas per fluidum
diffufas fecum una abripiant: fundo
non amplius elevande, cum per fe
fluido {pecifice graviores exiftant.
Chryftallizationem denique a vi
particularum falinarum attra&iva im-
‘mediate ac unice derivat. Similes
meditationes paflim habent recentio-
res Philofophi, quando res chymicas
ad caufasrevocare conantur, nifi quod
a vi illa attra&iva merito abftineant,
ne vocula eleganter fonante ignoran-
tiam fuam palliare videantur. Sed
tum demum eos valde profecifie di-
cendum erit, cum effecerint, ut ex-
perimenta nondum capta ex confti-
tutis principiis pradici pofiint.

_—

REMARKS
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REMARKS upon the fore-
going Account.

L HEN I firft publifh’d thefe

Chymical Le&ures, I was
apprehenfive I might incur the Dif~
pleafure of the Chymilts, for pre-
fuming to bring a little plain Senfe
into an Art, which the Profeffors
of it wou'd never yet {uffer to ap-
pear in any other Drefs, than that of
Fable and Jargon: But I thought
my felf fecure of not offending any
Inquirer after Truth, wha wou'd,
I imagin'd, be pleas’d to fee fome-
thing new in this part of Philofo-
phy, and the Science it felf reduc’d
to the Laws of Nature; which are
undoubtedly the true and only Prin-
ciples, by which an Inquiry of this
kind can proceed with f{uccefs, and

which
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which have never yet been apply’d
to this Subjet. -

But the Reader will find, by the
Account here annex’d, that it has
happen’d quite otherwife : The
Publithers of the Lipfick Tranfaéti-
ons, without making any Objection
to the Experiments themfelves, or
{hewing any falfe Reafonings in the
manner of Explaining them, attack
{fome of the Principles, upon which
the Explication is founded ; and this
they do, before they give any ac-
count of the Treatife it {elf, with
a defign to raife a Prejudice a-
gainft it: A method furely very
new, and very unfair in thefe Re-
tailers of Learning, who pretend
only to give a naked and impartial
Relation of what is contain’d in
Books, and to leave the Readers at
liberty to judge for themfelves.
The Grounds upon which I pro-
ceeded in my Theory of Chymiftry,

were
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were the Principles and Method of
Reafoning, introduc’d by the Incom-
parable Sir Jfaac Newton ; whofe
Conclufions in Philofophy are as
Demonftrative, as his Difcoveries
are Surprizing. And fince the Ed;-
tors feem to have no true Notion
of his Method, which is the only
one by which Natural Knowledge
can be advanc’d, Iwill here endea-
vour to explain it to them: I fhall
thew, that ’tis to this we owe the
late great Improvements in Philo-
fophy ; That the Objections they
produce againft it, arife from their
wrong Apprehenfions of it; That
the fame Obje&ions are of much
more force againft their own Prin-
ciples, than thofe of Sir I, Newzon :
And if from what I have to offer
upon thefe Points, the Reader be
convinc'd, that the Principles upon
which my Le&ures are founded, are
{ufhciently juftify’d and confirm’d 3

I hope
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I hope he will the eafier be inclin’d
to believe, that they are rightly ‘ap-
ply'd ; which the Editors, by their
Silence in this Point, {eem to con-
fefs.

It has been the conftant Method
of the Cartefrans, and of thofe too,
for the moft part, who call them-
lelves Mechanical Philofophers, to
aflume an Hypothefis or Figment,
which has no Foundationany where,
but in the Imagination only; and
then in general terms, to tell us,
how every thing in Nature may be
produc’d according to that Hypo-
thefis, without being able to give
a clear and fatisfactory account of
one fingle Appearance. Nothing
of this kind can be charg’d upon
Sir 1. Newton ;3 he affumes nothing
but Obfervations and Experiments,
which are evident to the Senfe of
all Mankind, and from thence he
deduces demonftrative Conclufions;

and
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and then again, by the Affiftance of
thefe Conclufions, he Explains the
Caufes of many Phenomena in Na-
ture. Thus it is evident, by un-
doubted Obfervations, that the
Planets move in Ellipfes round the
- Sun, and defcribe Areas always pro-
portional to the Times; and that
the Sarellites do the fame in refpect
of their primary Planets : From this
he clearly demonftrates, that all the
Planets have a rendency towards the
Sun, and the Sazellites towards the
Planets, which they attend ; that
this Zendency decreafes in a dupli-
cate Proportion of their Diftance ;
that moreover, there is an Univer-
fal Tendency of Matter to Matter ;
and that the Tendency of the Moon
towards the Earth, is the very fame
with the force of Gravity, and is the
caufe of the Flux and Reflux of the
Sea. This Tendency, or Attratti-
oy fome indeed may if they pleafe

term
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term an Occult Quality, and 1 be-
lieve it will always remain fo; for
I cannot find, that the greateft Phi-
lofopher among the Edirors will
undertake to fhew, how it may be
produc’d Mechanically. But then,
however QOccult it be, as to its
Caufe, it cannot be call’d, what
their Principles are own’d to be,
an Hypothefis or Figment 5 fince the
Exiftence of it is as undeniably
provd, as that of the Sun or the
Planets. If then there be fuch a
Principle, which demonftrably be-
longs to Matter, what Reafon can
there be, why we may not make
ufe of it in Philofophy ? and fhew
how it is the real and adequate
Caufe of a great many Effects, which
we daily obferve.

So likewife, by the moft Evident
Experiments and Obfervations, Sir
If. Newton has found the different
Refrangibility of the Rays of Light,

N

and
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and by that means has difcover'd
fuch wonderful - Properties of Light
and Colours, that all the attempts,
which have been made in this part
of Opticks before, are trifling in

comparifon of his Performance.
The true way certainly of pro-
ceeding in thefe Philofophical In-
quiries, is firft to find out by many
and undoubted Experiments, the
Properties of Bodies; and then,
without any farther Search into the
Caufe of fuch Properties, (which
perhaps are infearchable) to explain
the particular Phenomena, which
depend upon them. By this Method
Archimedes dilcover'd the Principles
of Mechanicks, and the Laws of
Hydroftaticks, without determining
the Caule of Gravity and Fluidity.
He affumes {fuch Fadls, asare evi-
dent to Obfervation and Senfe, and
from thence he demonflrates the
Principles of thofe Sciences. So
likewife
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likewile Galileo, tho he knew no
Hypothefis, which. explain’d the
Caufeof Gravity, - did notwithftand-
ing find out the Laws of _4rcelera-
zion in heavy Bodies; the Motion
of Projeétils, and the Doé&rine of
Pendulums : And in a word, laid
a Foundation for all the Difcoveries,
which have been made in Natural
Knowledge fince his time. Have
not the Mathematicians made oreat
Advancements in the Science of
Opticks, by afluming two Principles
of Refleftion and Refrattion, which
are evident to Experience, tho’
the real Caufe of thefe two Prin-
ciples is ftill unknown to moft of
them ? | |

According to the Principles of
our Philofophical Editors, all thefe
great and noble Difcoveries muft be
reje¢ted, becaufe they are founded
upon fuch Properties of Bodies, as
have ynknown Caufes ; and cazmor

N 2 -be
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be explain’d, without admitting Oc-
cult Qualities, which confound the
Principles of true Philofophy, and
reduce it to its ancient Chaos. Wol-
fusy in his Aerometria, has affum’d
for a Principle the Gravity of the
Air, and from thence has deduc’d
the Reafon of many Phenomena in
Nature; but he has no where gi-
ven us a Mechanical Account of the
Caufe of this Gravity ; and, I be-
lieve, never any Hypothefis has
been yet produc’d to explain it, but
what olfius himfelf could eafily
demontftrate to be falfe. Will the
Editors obje& to him, that he has
introduced an Occult Quality into
Natural Philofophy ? Indeed Sir If.
Newton has gone farther towards
Explaining the Caufe of Gravity,
which we feel and obferve, than
any one befides; for he has thewn,
that it arifes from the Principle of
Artraflion, which all Matter has

| to
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to Matter. Such a Principle of 4~
traftion they are pleasd to call a
Figment 5 but how any thing fhou’d
be a Figment, which really exifts,
is paft Comprchenfion. Sir Ffuac
Newton has undeniably prov'd one
Species of Attraétion to be diffus'd
through the whole Planetary Sy-
ftems; and I bave not hLeard, that
any Objections, of the leaft weight,
have been rais’d againft his Demon-
ftrations. I have more Experi-
ments to prove the Exiftence of this
other Kind of Attraétion, which de-
creafes in a greater Proportion than
the Squares of the Diftance, and
that it exerts itfelf vigoroufly in
the minute Particles of Matter,
than 2”olfius has to prove the Gra-
vity of the Air. Why then muft
we rteckon the Principles, upon
which the Reafoning is founded,
‘more a Figment in one cale, than
in the other? We find by Obferva-

N 3 tion
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tion, ~that the Particles of Light,
which flow from the Sun, the fix-
ed Stars, or even our Terreftrial
Fires, are all equally attracted to-
wards the Edges of Solid Bodies ;
and wherever there is A&ion, there
muft be Re-a&tion : and therefore it
may be concluded,. that this Prin-
ciple is really exiftent, and equally
diffus’d through all the Matter of
the Univerfe. And tho’ it may be
inherent equally in all Matter, yet
Mr. Keil has demonfirated, that it
muft of .neceflity produce the moft

{enfible Effe&s in the {malleft Bo-
dies.

But they fay, If we once allow
Juch a liberty of Feigning, others
will invent other - Occult Qualities,
and. fo. by degrees we fhall return
to the old Refuge for Ignorance
As if there be an Attractive Force
or Sympathy, why not.likewife an
Antipathy, an. Antiperiftafis and

Qualities
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Qualities emitted by way of Spe-
cies : We may likewife allow of the
Artraltive Funicles of Linus, and
the Variation of Extenfion in the
Jame Mazter.

If there be an Attraétive Force 2
"Tis clear and demonftrable, that
there is fuch a Force. This 1is not
an Hypothefis invented ' to {olve
other Phenomena, but is it {elf a
Phenomenon in Nature: and there-
fore, tho’ thefe Editors may think,
they have urg’d the Defenders of
it to an Abfurdity, yet the forego-
ing Argument, in which they {eem
to place fo much Confidence, has
really no more in it than this. If
We allow of one Principle, which,
by undoubted Experience, we
are fure exifts in Nature ; there-
fore we ought, upon the fame ac-
count, to admit of others, which
do not exift: for Inftance, if we
allow of Gravity, which by Ex-
i N 4 perience
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perienice we find to be in all Bo-
dies, tho” we know not the Reafon
-of it, therefore we muft acquiefce
in all the Fictions and Fancies of
Philo{ophers, of which we have no
Experience, and for which no Rea-
{fon can be aflign'd. If this be a
Mathematical way of Reafoning, I
muft confefs we had better rerurn
to any old Refuge of Ignorance, than
allow of fuch aliberty of Arguing.

But the great Objection againft
the Principle of Attraftion, is,
that there can be no Mechanical
Reafon given for it. Muft we
then allow of nothing, but what we
can give a Reafon for? Have ever
any of them yet given a true and
mechanical Account of the Elafti-
city of the Air? which however
is acknowledg’d by all Philofo-
phers, and {everal Phenomena are
own'd to be rationally folv’d by it
We don’t deny but a Clock-maker

may
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may underftand the Mechanifm of
a Clock or Watch, tho’ he knows
nothing of the Nature of Gravity or
Elafticity, which are the Princi-
ples that {et all the Wheels in Mo-
tion: And for the fame Reafon,
why may not he be allow’d to know
the Mechanical Operations of Na-
~ture, who has difcover’d the Spring,
which aéuates all the Bodies in
the Univerfe, and preferves them
in their Order and Motions, and
can give an account, how it me-
chanically produces cach particu-
lar Pbenomena 3 tho at the fame
time he is intirely ignorant, as to
the Caufe of that firft Spring, upon
which they all depend? However
it the Editors have a mind to at-
tempt Explaining this Principle of
Attraétion mechanically, they have
their full Liberty: Sir If. Newton,
I dare fay, will willingly refign to
them the Glory of the Difcovery ;

and
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and be fatisfy’d, if he efcapes their
Cenfure, for not undertaking the
Solution of fuch an intricate Pro-
blem. |
I know Mr. L, whom the Ed:-
rors conftantly offer Incenfe to, in
his Specimen, which he calls by an
Elegantly Sounding Wordy, Dy N a-
MIicuM, pofitively afhirms, that gz
Active Principle conflitutes the very

Effence of a Material Subflance *.

* Apr. 95. Spec. Dynamicum, In rebus Cor-
poreis effe aliquid preter Extentionem, imo Exten-
tione prius alibi admonuimns, nempe ipfam vim
Nature ubiqs ab Authore inditam, que non in fim-
plici facultate confiftit, qua Schol@ content@ fuiffe
videntur, fed praterea conatu five nifu infiruitur,
effeiium  plenum babituro, wnifi contrario conatu
unpediatur,  Hic nifus paffim [enfibus occurrit, &
meo judicio ubiq; in Materia, ratione intelligitur,
etiam ubi fenfui non patet. Quod fi jam Deo per
Miraculum tranffribi non debet, certe oportet ut
vis illa in ipfis Corporibus abipfo preducatur, imo
ut wutimam Corporum naturam conftituat, quando
agere eft Charatler Subflantiarum, Extenfioq; nil
alind, quam jam pre fuppofita nitentis renitenti(qs
wel Refiftentis fubftantie Continuationem five dif-
fufionem dicit, tantum abeft ut ipfammet [ubfian~
Lam facere poffis. . :

This
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This Aéive Principle of Mr.
L_—s, if I can rightly underftand
his Meaning, as he explains it
feems to be the {fame with the
Tendency of Matter to Matter,
which Sir I. Vewton had long be-
fore difcover'd, though he has no
where athrm’d, that it was Effential
to Matter. If Mr. L—_s Opinion
be right, we may as well feek for
the Mechanical Caufe of the Ex-
tenfion and Solidity of Matter, as
inquire after a Mechanical Account
of an Attra&ive - Principle, which
is infeparablc from it. Upon this
Suppofition, all the Effects we ob-
ferve daily in the Material World,
do neceflarily arife from the Effence
of Matter. ButImuftown, I am
not fo well acquainted with the
Effence of Matter, as to affirm,
that fuch a Power belongs to it
Effentially, and is as neceflary to
it as Extenfion and Solidity. To

me
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me this Opinion labours under
Difhculties, which are too many
to be enumerated, and too great to
be removid. However, if the
Compilers of thefe Tranfactions be
of Mr. L—’s Opinion, or any way
favourable to it, I can’t fee why
they fheuld be againft admitting a
Principle, which he finds to be fo
neceflary, as to lay it down for a
Maxim, that i¢ flows from the very
Effence of Matter. But fince the
Motions of all the Bodies in the
Untverfc do plainly evince the Ex-
ritence of fuch a Principle, if they
are of Opinion, that it is neither
Efiential to Matter, nor to be me-
chamcally accounted for, T cannot
think it will be either Abfurd or
Unphilofophical to aflert, thatit de-
pends only on the Will of the Omnipo-
teni Creator : And that it is an uni-
verfal 12w, by which God Dire&s
and Governs the Univerfe, and

makes
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imakes all the Parts of the material
World move with exaét Harmony
and Order; tho’ this very Princi-
ple, aswell as the Frame and Con-
ftitution of Nature it {elf, owes its
Being mercly to his arbitrary Will
and Pleafure. Whereas they who
acknowledge no fuch Principle, but
will have all the Opcrations of Na-
ture to be Mechanical, not only as
to their Immediate but Remoteft
Caufes, fo that every thing in their
Opinion refults from the Effence of
Matter and the unalterable Laws
of Motion, {feem to take away the
neceflity of owning a Supreme Infi-
nite Intelligent Being, who Diretts
and Rules the Univerfe 3 and by
that means they furnifth the Atheifts
with Arguments to defend and fup-
port their Impious Caule.
- However, whether they admit
this Attraétive Power of Matter or
no, yet ’tis certain, there muft be
an
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an adive Principle fomewhere of
other exifting in Nature; for Bo-
dies once put into Motion, and
then left to themfelves, .will not
produce fuch regular and conftant
Appearances, as we daily obferve.
The Sagacious Mr. L faw this
to be {o neceflary, that he made
the very Effence of Matter ta. con-
it in Afi0n. Now, where ever
this active Principle is, it muft at
laft be refolv’d into an Occuls RQua-
lity ; for as yet we are not able to
find out any other caufe forit, than
the Will of an Omnipotent Being,
Thofe indeed who pretend moft to
Mechanifm, place this a&ive Prin-
ciple in the Zther, or fome extreme-
ly fubtil Fluid; but then I wou'd
ask the Queftion, What is it, that
actuates this Zzher,..and conftantly
preferves it in Motion ? How comes
it to pafs, that contrary Motions do
not deftroy one another? And

what




[ 191 ]

what s it, that determines thefe
Motions, to produce fuch particu-
lar Effecs, and no others? Thefe
muft neceflarily be Occulr Qualities
refiding in the Z¢her. And indeed
if we examine their Hypothefis, we
fhall find, that they introduce many
more Occult Lualities, than' there
are Phenomena to explain.  Where-
as Sir Ifaac WNewton affumes but one
Simple evident Principle

—— & Speciofa debinc Miracula promit,

for a proof of the Obfcurity and
Weaknefs of their own Hypothe-
fis, I need go no farther, than by
repeating, what the Edizors them-
felves deliverupon this Subject. They
fay, That the particular Phenome-
na may be eafily accounted for, and
are already explain’d by Learned
Men, without that Attractive Qua-
lity, which confounds the true Prin-
ciples of Philofophy. For which

purpofe
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purpofe, they imagine many Par-
ticles of Matter [urrounded with a
certain Magnetical Sphere of a Sub-
til Fluid, by whofe Motion, as we
[ee in our Magnats, they may either
attralt,or repel, or difpofe one another
to a convenient Situation, as foon as
they can gain their Liberty. What
is a certain Magnetick Sphere, but
fomething very Occult, which hasa
Quality ftill more Occulz, call'd Mag-
netifm @ How comes this Sphere of
Subtil Matter always to accompany
the Body, which it furrounds? One
wou'd think, when the Body is
mov'd, it fhou’d leave its Atmo-
{phere behind it; for it we thou'd
{uppofe the Earth to receive a new
impreflion of Motion, in any Di-
re&ion whatever, it woud, ac-
cording to the receivd Laws of
Mechanifm, leave not only its At-
mofphere, but every thing elfe,
that lies loofe upon it, behind,

Therefore
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Therefore we muft fay in this cafe,
that, either by fome Occult Qua-
lity, this Atmofphere muft attend
wherever the Body is movid; or
elfe, by another Occult Rualiry,
there is a new Atmolphere of Sub-
til Matter produc’d. Then I wou'd
know, what Quality it is, which
puts this Magnetical Sphere in Mo-
tion, and what fort of Motion it
is, and how it is produc’d, which
makes the Body azzraét, repel, and
difpofe other Bodies to a convenient
Situation. How many Occult Qua-
lities muft we admit of for every
particular Phenomenon, inftead of
one, which extends itfelf through
the Univerfal Frame of Nature. I
cannot but obferve, that thefe Ed;-
tos, who are {o very Vehement in
Exploding an 4ttraétive Force, and
maintain, that all Appearances may
be very well explain’d without it,
are forc’d however to give it a

O place

y 5
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place in the very Explication, which
they pretend to give of Things,
without admitting it ; and con-
defcend to make ufe of this very
Word, which they think founds fo
Elegantly, to palliate their Igno-
rance. For they tell us of a Fluid
Sphere, which attraéts, repels, and
difpofes to a convenient Situation.
Since there is f{o little Foundation
for this Hypothefis, ’tis pity it
fhou’d have no more Confiftence.
"Tis an eafy matter, at this rate, to
{olve all the Phenomena of Nature ;
for a Subtil Fluid and a Magneti-
cal Sphere may do Wonders, and
ferve to explain even Contradiions.
And this extremely fine Matter and
Magneti{m, without any clear Ac-
count of their manner of A&ing,
feems to be as great a Refuge for
Ignorance, as any Occult Quality
that ever was yet admitted into

Philofophy. After all, are not fuch
Sup-
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Suppofitions precarious? are they
not properly Fictions, fince neither
the Exiftence nor Properties of fuch
a Fluid can be difcover’d by Ob-
fervation, or prov’d by Reafon?
Let the Reader now judge, whether
all their Objections are not much
ftronger againft their own Unhappy
Method of Philofophy, than the
true one. Their Afflumptions are
all Ficitious, having no Founda-
tion in Experiments and Obferva-
tions ; and after they are allow'd,
they are attended with fo many
dark and obfcure Qualities, that
Simpathy, Antipathy, and Antipe-
riffafis, are altogether as Intelligi-
ble as they are. And indeed I ne-
ver faw any Hypothefis of this Sort,
but what had {omething in 1t more
intricate and difficult, than the
Thing they defign’d to explain by
it. In the Hypothefis of the Portices
which is their Darling Syftem, they

) 2 have
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have never yet told us, why the
Fluid Matter moves in Curve Lines,
and turns round a Centre, when
‘tis the Natural endeavour of all
Bodies to move in a Right Line:
How {o many Zortices can avoid
confounding one another’s Motions:
How it 1s, that the Comets pafs tho-
rough them, and move in Dire-
¢tions contrary to the Motion of
the Vortex ; and are fo far from
being difturb’d in the leaft by its
violent Rotation, that they obferve
the very fame Rules, which the
Planets do, in turning round the
Sun, and gravitate towards it in
the fame manner. Thefe and in-
numerable other difficulties arife
from the Hypothefis of the Zorti-
ces; which, notwithftanding, is
made the Foundation of all this fort
of Mechanical Philofophy. When
they are to explain any particular
Phenomenon, they introduce a very

{ubtil
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- {ubtil Fluid, which has fome odd
Quality or Motion, by which the
Thing is perform’d ; and may not
any one as eafily fay this, as af-
firm, that it is done by Symparhy,
Antipathy, orany Occult Quality £
And is not the one as much a Re-
tuge for Ignorance as the other?
And if we once indulge our felves
in the Liberty of fuch Fictions, why
may we not admit of all others,
which can be thought of, or ima-
gin'd ?

How different is the true way
of Realoning from this! In it no-
thing is afflum’d, but what can be
provd by evident Experiment and
Obfervation to exift in Nature:
Tho’ the Caufe and Original of
what is thus aflum’d may be un-
known, yet upon that may depend
a great many Effects, which are -
conftantly obferv’d in the World ;
and therefore it is the bufinefs of a

true

F .
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true Philofopher, firft to difcover
by Experiments the Properties of
Bodies ; and then, when they are
once certainly eftablith’d, to fhew
clearly and diftinétly, what Effects
naturally flow from them. “Tis
hard to conceive, there can be any
Objection of confequence, againit
this way of proceeding in our Phi-
fofophical Inquiries. If the Prin-
ciples or Affumptions be founded
upon Experiments and Obfervati-
ons; if the Premifes be allow'd,
and there be no Inferences made
againft the Rules of Logick, the
Conclufion muft be certain: And
whatever Appearances are explain’d
this way, muft be allow’d Advance-
ments in the Di{covery of Natural
Knowledge. And fo I prefume
the Principle of Attraétion, for any
thing which the Editors have to ob-
je&t to it, remains ftill in its full
Force, and ftands Immoveable.

There
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There 1s another Poffulatum,
which they are likewife pleas'd not
to allow of, viz. That the Moments
of Bodies, or the Quantities of Mo-
tion, are in a C'ompauﬁd Proportion
of the Quantity of Matter, and their
Velocity  an Erroncous way of Gal-
culating, they fay, which has often
been remark’d in their Tranfaétions.
"Tis true, there are two or three
Papers * of Mr. L—’s upon this
Subject 5 but as they are fill'd more
with a Conteft about Words, than
any Mathematical Reafoning, f{o
what he has advanc’d is againit the
Senfe of all the Mathematicians in
the World ; .many of whom have
exprefly demontftrated the Truth of
this beyond Contradiétion. To them
therefore I refer the Reader for fur-
ther Satisfaétion, if he defiresit, in
this Point : The Controverly being
too long and too foreign to the pur-

pofe, to be renew’d or inferted here.
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