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TO THE

Right Honourable
The Lord PARKER,

Lord Chief-Juftice of ENGL AN D,
e o

My Lornbp,

el Can make no  other
R as) Apology for Infcri-
bing thefe Papers to
You, without your
confent or knowledge,
but that if I had had the Happi-
nels of being acquainted with a
Wifer, Better, or more Learned

* a2 Man




Dedication.

Man than your Self, You fhould
not have been troubled with them :
This being premiled, allow me, my
Lord, to give You a fhort Ac-
count of my Projet. Among all
kinds of Hiftory, I have been a
orcat Admirer of that which gocs
by the Name of Biography, or an
Account of the Lives of Great and
Good Men, becaule of the Uleful-
nels of it, both to the prefent
“Age and to Polterity : Every body
knows how much more weight Ex-
amples have than Precepts ; and I
need not tell any body here in Eng-
land, that the Behaviour of a Lord
 Parker has made more Mathema-
ticians, Pbilofophers, and Divines
too, among the Gentlemen of the
Long Robe than even Sermons, or

“the Le&ures of our moft Leamed
Profel-
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y P gk

Profeffors. Thgfe Thoéughts put
me formerly #ponymaking a Col-
le&ion of the Lives of fome of the
moft famous Men of our own
Nation for any particular Art or
Science, but the Proje& was too big
for me, and fo I let it drop: Since
then I happen’d to fall upon the
Hiftory of the Royal Academy of
Sciences in French, publifhed by the
Learned and Ingenious Monficur
Fontenzlle, Author of the Hiffory of
Oracles, Plurality of the Worlds,
Dialogues of the Dead, &c. which
your Lordfhip has feen and read,
and which I am fure You could
ncither fee nor read, without ad-
miring. This Monfieur Fontenelle,
my Lord, fucceeded Monfieur Dy-
bamel in the Office of Secretary. to

the above-mention'd Academy, as

x 3 he
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he tells us himfelf in the Life of that
great Philofopher, and has pub.
Iifh'd all the Tranfa&ions of that
learned Body of Men by way of
Annals, beginning with the Year
1699, (which was the Era of
their Re-eftablithment) and ending
with the Year 1712, His Stile is
inimitable, and therefore I don’t -
doubt but I have wrong'd him by
my Poor and Literal Verfion ; but
the Pleafure I fhall give, for all that,
to fuch of my Inquifitive Country-
men, that don’t underftand French,
will perhaps attone for my Prefum-
ption.

My Lord, Among other curious
Matters comprizd in the faid Hi-
ftory, as often as any Member died
it was the Bufinefs of the Secretary
to make his Elogy, as Monf. Fon.

| tenelle
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senelle calls it, that is to fay, a Fu.
aeral Oration, in which he gives an
Account of the moft remarkable
Paffages of the Life of their late
Member, efpecially with refpe&t to
the Books and Papers publifh’d or
left in MS. behind him. This
had {o near 2 Relation to my be-
loved Proje& of Publifhing the
Lives of Great Men, that I imme-
diately fet my felf about Tranflating
thofe Elogies; and in a few Months,
during my Recefs in the Country
the laft Summer, 1 fini(h'd not
“only the Account of all thofe
French Philofophers that have died
fince the laft Eftablithment, bur,
upon the Requelt of my Book-
{eller, who himfelf is a Retainer to
Philofophy  being employ d in Print-
ing the Tranfattions of that Illu-

Tl ftrious
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ftrious Socicty (of which your Lord-
thip is one of the Greateft, and I
the meaneft Member) I have pro-
ceeded to Tranflate fome of the
moft curious Relations of Philofo-
phical Matters; in doing which I
have affe&ted to join the Utile with
the Dulce, according to the Poet’s
Advice; and’ where I could, to
give the Extra& of fuch Pieces as
proceeded from fome of thofe In-
genious Men,whofe Lives have been
accounted for before. I intended to
have clofed the Whole, my Lord,
with what Monf. Foutenelle calls Va-
rions Obfervations upon Phyficks in
General,which contains the Hiffory of
Surpriging Phenomenons in Natural
Pbilofopby , that from Year to
Year have been communicated
to the Academy from all Parts of

the
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the World, and which, by rea-
{on of the Variety of the Subjeds,
could not be ranged under pecu-
liar Heads ; but finding the Work
already grown too big under my
Hands, I fhall referve this laft Part
for another Opportunity.

In fhort, my Lord, the whole
Book 1s an Abftra® of {fome
of the Choiceft Pieces, Memoirs,
Differcations, &v¢. that have been
brought or fent from time to
time to the Academy of Sciences,
moftly by their own Members,
within the compafs of Thirteen
or Fourteen Years, and difpers'd
through almoft twenty Volumes,
in which there is ftill fo good
Gleaning, that if what I have
now Publifh’d be agreeable to your
Lord(hip, and in any manner

ufeful
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ufeful to my Country, and it
fhall pleafe God to continue me
the Health and Leifure I now
enjoy, your Lordfhips Com.
mands fhall always dire& the Ufe
of both, whenever You fignifie
the fame to,

g:fminﬁer 25. ﬂd_j’ Lﬂrd, |

ch 1715.
Your Lordfbip’s moft Faithful

Humble and Obliged Servant,

John Chamberlayne.

POST-



POSTSCRIPT.

My Lorp, I think my felf bound to mention,
by way of Poftfeript, a kind of a Negative In-
- juftice and Affront which the Ingenious Hiftorian
of the Tranfattions of the Academy has put upon
our Nation, and more immediately upon the Ropal
Society.  Your Lordfhip will obferve in the Lives
of the Marquis de L’Hopital, and Meflicurs 7i-
viani, Guglielmini, and Bernoulli, Four of the
greatelt Matbematicians of Europe, and all Mem-
bers of the faid Academy, that there is an Account
given of the Differential Calculation, and the In-
vention thereof, which I think is every where
alcribed to the late Monf. Leibnitz, a Privy-
Counfellor and Hiftoriographer of his Majefty,
as Ele&or of Brunfwick-Lunenberg , and one of
the moft Learned Men of our Age; at leaft it is
no where attributed, as it ought, to our own Coun-
tryman Sir Ifzac Newton, the Firft Mathematician
in the World. Now it is notorious that the
Writers of the A&z Leipfienfia make Monf Leib-
‘nitz the Author of the faid Differential Calcu-
lation 5 but it is not lefs known to your Lordfhip,
that Dr. Keill, in the Commercium Epiflolicum,
has done our Britifb Philofopher juftice ; and
has fully proved that which Mr. L. did in fome
manner acknowledge to me (when I attempted to
reconcile thefe' two Great Men) that Sir 1 M.
might be the firft Inventer, but that he himfelf
had luckily fallen about the fame Time upon the
fame Notions,

THE
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6 HE Account of the French dcademy

8 of Sciences confifts of two Parts ; the
<2 firft which we call more particular-
W ly the Hifforical Part, is an Extra&®
&4wmonOy and Abridgment of all the remarka-
ble Things that have been reported to that Society,
cither by Writing or Word of Mouth. The fe-
cond are the Memoirs, thatis to fay, fome of thofe
Pieces read in the Academy, and elteem’d the moft
important, and moft worthy to be communicated
to the Publick at their whole Length.

"The Memoirs are in a manner what we call in 2
common - Hiftory, the Authentick A&s, or Docu-
ments, and are publifhed with the fame, by way
of Appendix, |

This Hiftorical Part comprehends more than the
Memoirs, being a Colle@ion of fuch Matters as
were not thought proper to be deduced ‘at length,
and yet ought by no Means to be entirely omitted é

a an




i The P R EFACE.

and whether it treated of Subjeds that were
common to the Mempirs, or diftin& from them, it
was thought moft proper to bring it down to the
reach of all fuch as have but a moderate Tin&ure
of the Mathematicks, or of Natural Philofephy :
We have therefore endeavoured to render this Hi-
ftory, as near as we could, intelligible to all Sorts
of Perfons, and have taken care to interpofe oc-
cafionally, fuch Explanations as may facilitate the
reading the Memoirs, fome of which might per-
haps be more clearly underftood, if they were
joyned to that Part of the Hiftory that tallies
with them.

~ When we met with a Subje@® that would not
bear turning another way, nor to be treated of
more fuperficially than it was in the Memoirs,
which happens fometimes in the Cafe of Machines,
or in. Demonftrations, Geometry and Algebra ;
we have been forced to pafs them over in filence,
unlefs there was occafion of giving fome Hiftorical
Account of the Progrefs that had been made therein,
or to relate the News to thofe who would at leaft
be very glad to hear of the Advancement made of
any particular Art or Science.

And on the contrary, when a Matter contained
in the Memoirs was {o intelligible, that it could
not be render’d more plain by the Hiftory, we
have fpared the unneceflary Pains of repeating it.

In general, we have been of Opinion, that for
the {ike of thofe that were but fuperficially, as
well as of thofe that were profoundly Learned, it
would not be amifs to prefent under two different
Forms, the Matters which compofe this Collection,
by which Means the Labours of the dcademy wouéd

X -



The PR E F ACE, i
be better known, and the Taft and Relith of Sci-
ences would be more enlarged. |

But to what purpofe is it to extend the Love of
Mathematicks, and of Philofophy, and of what
Ufe are thele Labours of the Academy? Thisis a
very common Queftion, and which indeed the
moft part of the World will hardly allow to be {o
much as a Queftion.

We readily look upon that which we don’t un-
derftand as ufelefs and unprofitable; ’tis a kind of
Revenge we take upon Learning ; and forafmuch
as Philofophy and Mathematicks are generally but
little known, they do as generally pafs for ufelefs
Things. The Source of this Unhappinefs is plain,
they are /7:ld and Thornp, and very hard to come
at,

We have one Moon to light us during the Night 5
What is it to us (fay they) if Fupiter has four 2
What occafion is there for fo many painful Obfer-
vations, {o many tedious Calculations to difcover
exaltly the Courfe of them? They will notyield
us the more Light for it 3 and Nature, which has
placed thefe little Stars out of the reach of our
Eyes, does notfeem to have made them for us. In
Confequence of fuch plaufible Reafonings 1s, that
we ought not to have obferved them with the Te-
lefcope 5 and if we had not, it is certain that we had
been great Lofers; for thefe that underftand ne-
ver fo little the Principles of Geography and of
Navigation, know, that fince the Difcoveryof Fu-
piter’s Moons, they have been more ufeful to us,
with refpe& to thofe Sciences, than even our own
Moon ; and that they ferve, and will always ferve

more and more to make our Sea-Charts incompara bly
q 2 more
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more exact than the ancient ones, and thereby
‘will probably fave the Lives of an infinite number
of Sailors.  If in the whole Scietice of Aftronom
there were no other Advantage than that which 1s
produced by the Difcovery of Fupizér’s Moons, it
would fufficiently juftifie thofe vaft Calculations,
thofe conftant and nice Obfervations, that great Ap-
paratus of Inftruments wrought with fo much Care,
.and that noble Edifice, ere&ted folely for the Ufe of
this Science. In the mean time the Mafs of Man-
kind either knows nothing of thefe Satellites or
- Moons of Fupiter, unlefs it be by hear-fay, and
very confufedly, or are entirely ignorant of the
Connexion it has with the Art of Navigation; or do
not fo much asknow that that Art is become more
perfet in the prefent Age. |

Such is the Fate of thofe Sciences, that are in
the hands of a {mall Number of Perfons ; the Ad-
vantage of their Progrefs isinvifible to the greateft
part of the World, efpecially if they are fhut up in
fuch Profeflions as do not make a great Noife.
Why are we arrived at a greater Facility in this Age
to.carry on Rivers, make Canals, and eftablifh
new Navigations > Why, it is becaufe we under-
ftand much better the Art of Levelling a Country,
and of making Shuices.

Builders and Mariners have been eafed in their
Labours, without fo much as difcovering the Skill
of the Geomerrician that help’d them 3 they have
been moved in a manner, asthe Body is by the Soul,
without fo much as knowing it; the reft of the
World are yet lefs able to difcover the Genius
which preﬁaf;s over any Enterprize; and itds tﬂ}tg

a kin
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2 kind of an Ungratitude that the Publick enjoys
the Succefs thereof.

The Science of Anatomy, which of late has been
fo carefully ftudied, could not become more exact
without rendring the Art of Surgery more fafe in
its Operations. This the Surgeons know very well 3
but thofe that reap the Benefit of their Art, know
nothing of the matter; And how {hould they? They
muft compare the Ancient Surgery with the Mo-
dern ; that would be a great Study, and by no
means agreeable to them. The Operation has fuc-
ceeded, and that is enough; What need is there of
knowing whether in anotherAge the Succefs would
have been equal ? A

*Tis amazing to confider how many things{tand
before our Eyes without our perceiving them: The
Shops of Artificers fhine on all fides with Ingenui-
ty and Invention, which neverthelefs do not at-
tra& our Obfervations ; Speftators are wanting to
the moft ufeful Inftruments and moft ingenious
Works, and nothing would be more Marvellous,
to fuch as knew how to be affeGted therewith.

Ifa Society of Learned Men have, by their
noble Endeavours, brought to a greater Perfection
Geometry, Anatomy, the Mechanicks, or any other
ufeful Science, we muft not pretend to feek out
this remote Spring to make known our Obligati-
ons to them, and to do Honour to the Ufefulnefs
of their Difcoveries. It willalways be more eafie
to the Publick to enjoy the Advantages that arife
from thence, than to attain to the Knowledge there-
of. The Determination of the Longitudes by
Fupiter’s Moons, the Difcovery of the Duéius Tto-
racicus, a more convenient and exa&® Method of

a 3 Levelling
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Levelling are not fuch kind of Novelties as will
make a noife like a fine Poem, or an eloquent Ha-
rangue. /

The Advantage of the Muathematicks, and of
Notural Philofophy, tho’ indeed not very evident,
are not the lefs folid or real. If Men were only
«0 be confider’d in their Natural State, nothing 18
inore ufeful to them, than that which tends to pre-
ferve Life, and to produce thofe Arts which are o
neceflary and fo ornamental to Society.

That which relates to the Prefervation of Life,
1s particularly the Obje of Natural Philofophy
and with this view it is divided by the Society in
to three Branches, which makes three different kinds
of Profeffors, Anatomy, Chymiftry and Botany. It
1s eafie to fee, how greatly it imports us to know
exactly Humane Bodies, and the Remedies or Me-
dicines that may be drawn from Plants and Mine-
rals. |

As for the Ares, the Reckoning up of which
would be infinite, fome of *em depend upon Na-
tural Philofopby, and others upon Mathematicks.

It feems at firft that if one would only regard
what is profitable in Matkematicks, one fhould not
cultivate them any farther, than as they have an
immediate and fenfible Relation to Arzs, and leave
all the reft as a vain Theory : But fuch an Idea of
the Mathematicks would be very falfe.

The Art of Navigation, for inftance, has 2 ne-
cefiary Connexion with A/fronomy; on which Ac-
count, the Study of the latter can never be car-
ried too far for the Intereft of the former.  Aftro-
nomy has an indifpenfible occafion of Opricks, on
account of long Perfpedtive-Glafles ; and both the

| one
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one and the other, as well as all the Parts of Mathe-
maticks, are founded upon Geometry 5 and 1f you
will go to the end of "em, even upon Alzebra it felf.

Geometry, and efpecially Algebra, 1s the Key
of all the Enquiries that can be made into Magni-
tude. Thefe Sciences,which do only concern them-
felves with abftraded Relations and {imple Idea’s,
may appear unfruitful, fo long as they do not. go
out, asone may fiy, of the [ntelleGual World
but mixed Mathematicks, which defcend to Matter,
and which confider the Motions of the Stars, the
Augmentation of* Moving Powers the different
Ways made by the Rays -of Light in different
Mediums, the different Effects of Sound by the V-
brations of Strings, ina word, all the Sciences
that difcover the particular Relations of fenfible
Magnitudes, go fo much the farther, and with fo
much greater Certainty, as the Art of difcovering
Relationsin generalis more perfect. An univerfal
Inftrument cannot have too great an Eixtent, not be
too handy, nor too eafic to be applied to every
thing we defire to obferve ; it is fo ufeful, that no
Science can be without its Affiftance; for which
reafon it is, that among the Mathematicians of the
Academy, from whom the Publick s to expect any
Advantage, the Geometricians, or Algebraifts make
one Clafs, as well as the dffronomers and the Me-
chanifts.

Neverthelefs it is true,that all the Speculations of
pure Geometry or Algebra are not applicable to ufe-
ful things 5 but it is true alfo, that the moft part of
thofe which are not immediately applicable, do lead
to, or are conneed with thofe that are fo. To know,

thatin a Parabola the Sub-tangent is double to the
a 4 | Cor-
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Correfpondent Ab/i[e, is a Knowledge very barrenin
it felf 5 but for all that, one cannot without it at-
tain to the Skill of throwing Bombs with that Ex-
actnefs of which we are now Mafters, In the
Matbematicks, thereare much fewer evident Ufes,
than Propofitions or Truths; and it is well if the
Concurrence of feveral Truths do always produce
one fingleUfe. Moreover, there are Geomerrical
Speculations, which tho” not immediately applicable
to any thing ufeful, may in the Confequences be-
come fo. “When the greateft Gegmetricians in the
Seventeenth Century fet themfclves to Study a
new Curve, which they called a Cycloide, it was
at firft buta pure Speculation, to which they were
excited by the Vanity of excelling each other in
the Difcovery of different Theorems : They them-
{felves did not pretend to labour for the Publick
Good 5 and yet it has happened, that their diving
thus into the Nature of the Cyclvide has been the
occafion of advancing Pendulums to the utmoft Per-
fetion, and meafuring Time with the greateft Ex-
actnefs.

[t 1s the fame with Philofophy as with Geomeiry.
The dnazomy of Animals thould feem tobe a very
indifferent matter to us, we are ouly concerned to
know the Humane Body :  But fuch a part, which
in the Bodies of Men is of {o nice or o confufed a
otructure as renders it invifible, becomes fenfible
and manifeft in the Bodies of other Aunimals.
Hence it is, that even Monfters themf{lves are not
to be flighted. The Mechanifin that is concealed
in one Species of Creatures, or in a common Stru-
¢ture, may be difclofed in another Kind, or in an
extraordinary Compofition ; and one would be

apt
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apt to fay that Nature by multiplying and diver-
fifying her Works, cannot fometimes avoid difco-
vering her own Secret. ik .

The Ancients knew the Load-flone, but they
were acquainted with no other Quality of 1t, fave
that of aztraéling Iron. Whether it was, that they
did not much value a Curiofity which led them to
nothing, or whether they had not the Genius of
making Experiments, it is certain they did never
examine the Nature of this Stone with the At-
tention that was due to it : One fingle further Ex-
periment might have taught ‘em, that it turns of
it {elf towards the Poles of the World, and had
throwninto their Hands the ineftimable Treafure of
the Sea-Compafs.  They did in a manner touch
the important Difcovery and let it go again ; and
if they had allowed a little more time to a Curio-
fity which feemed unprofitable, the hidden Ad-
_ vantage would foon have difcovered it felf.

Let us always be heaping up Matbematical and
Phyfical Truths, and let what will come of it, the
Rifque cannot be great: Thisis certain, that out
of fuch a Stock, a great number have arifen which
have been found to be exceeding ufeful : We may
juftly prefume that we fhall draw a great many
from the fame e/, fhining even at their Birth
with a fenfible 2nd undoubted Profit ; others there
will be, that muft ftay fome time, till they be
ripen’d and their Ufe difcover’d by a careful Medi-
tation, or a lucky Chance: There will be others,
which, taken fingly, may appear barren, and per-
haps will not be otherwife till we think of coming
nearthem : Laftly, and at the worlt, there may

be {fome alfo that fhall remain for ever ufelefs.
1 mean
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I mean ufelefs with refpe® to Senfible and, as
I may fay, coarfe Ufes, for otherwife they will
not be fo. AnObjed, towards which we turn our
Eyes only, becomes more clear and more illuftrious
when the neighbouring Objeds, which we do not
however look upon,areenlighten’d as well as it; for it
takes advantage of the Light, which they commu-
nicate to 1t by Reflexion. Thus the Difcoveries
that are vifibly ufeful, and which feem only to
deferve our chief Attention, are in fome manner
illuftrated by others that are thought ufelefs. All
Truths are enlighten’d by each other.

It is always ufeful to think right, even upon
ufelefs Subje@s. Tho' Numbers and Lines thould
abfolutely lead us to nothing 3 yet they would al-
ways be the only certain Sciences that are beftowed
upon our Natural Lights, and they would ferve to
furnith our Reafon more furely with the firft Ha-
bitude, and the firft Turn towards Truth: They
would teach us to work up Truths to catch the
firft Thread of them, tho’ often exceeding fine and
almoft imperceptible, and to follow it as far as it
could lead us; 1n a word, they would render
Truth {o familiar to us, that upon other occafions
we might difcover it with the firft caft of the Eye,
and, as it were, almoft by Inftin&.

The Geometrical Genius is not fo confined to
Geometry, but that it may be drawn away from it,
and applied to other Scietices. A Work of Morality,
of Politicks, of Criticifm, perhaps of Eloquence it
felf, will be more beautiful, all other Things being
equal, if it be performed by the Hand of a Geome-
trician. The Order and Regularity, the Method
and Exalnefs, which fhine in good Books of late,

may
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may be firft owing to that Geometrical Spirir,
which fpreads it felf more than ever, and which
in fome manner draws nearer and nearer, even
to thofe that do not under{tand Geometry.

Sometimes a Great Man gives the Mode to all
thefe of his own Age; and he to whom the Glory
of eftablithing a new Manner of Reafoning 1s
moft juftly due, may appear to have been fome
excellent Geometrician.

Laftly, Every thing that raifes us to Refle-
&ions, which altho® purely Speculative, are Great
and Noble, is an Advantage which may be named -
Spiritual and Philofophical j for the Mind has its
Wants as well as the Body, and they are perhaps
of as large an Extent too. It will know, and all
that can be knoton is neceflary to it 5 and nothing
proves more plainly how much it is deftined to
the finding out Truth ; nothing perhaps 1s more
Glorious for it than the Pleafure it tafts, and fome-
times, in {pight of it {clf, in the dryeft and moft
thorny Study of Alzebra.

But without changing the common Idea’s of
Things, and without having recourfe to Advantages
that may appear too {ubtile and too refined, we may
pofitively affert, that both the Mathematicks and
Philofophy have Parts in them which are only cu-
rious, and this is common to them, with other Sci-
ences, thatare generally allowed to be very ufeful,
fuch as Hiffory, &ec.

Hiftory does not furnith, in 1ts utmoft Extent,
Examples of Virtue, nor Rules for the Condu& of
our Lives : Befides which, itis only a Reprefenta-
tion of perpetual Revolutions in Humane Affairs,
of the Rife and Fall of Empires, of Manners, Cu-
. ' | {toms,
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ftoms and Opinions, whichare continually fucceed-
ingone another ; in a word, of all that rapid Motion,
whichaltho’ infenfible, whirls every thing about with
it, and is always changing the Face of the Earth.
If we would fet one Curiofity againft another,
we fhall find, that inftead of this Motion which
tofles about Nations and overturns States, producing
others out of their Ruin, Philofophy confiders the
great and univerfal Motion, by which the whole
Courfe of Nature is put into Order, which has
hung up the heavenly Bodies in different Spheres,
which kindles and extinguifhes the Stars, and
which by always following unchangeable Laws,
produces an infinite variety of Effetts. If the
amazing Difference of the Manners and Cuftoms
of Nations is fo agreeable to be reflected on, it muft
alfo be an extreamly great Pleafure to confider the
vait Diverfity in the Compofition of the different
Kinds of Animals, with refpe® to their different
Funtions, to the Elements where they live, to
the Climates they inhabit, and to the Food by
which they are fubfifted. The moft curious Stroaks
in Hiftory can hardly be compared to the Pbofphori,
to cold Liquors, which being mingled together,
produce Heat ot Flume 3 to Trees of Silver ; to the
almoft Magical Sports of the Load-flone; and an
infinite number of Secrets that Art has difcovered,
by watching clofely, and curioufly prying into Na-
ture. In a word, Philofopby traces and unravels, as
much as poflible, the Footfteps of that infinite Wil-
dom and Underftanding which has produced all
Things ; whereas Hiffory has only for it Objecs the
irregular Effe®s of the Paffions and Caprices of
Men, and 2 train of Events fo whim(ical, that it
- W as
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was formerly fuppofed, that they were governed
and dire@ed by a blind and fenfelefs Divinity.

We muft not count among the fimple Curio-
fities of Natural Philofophy, thofe fublime Refle-
&ions upon the Author of the Univerfe, to which
it directly leads us. That great Work, always more
wonderful in proportion to its being better known,
give us fo high an Idea of its Author, that we
perceive our Minds overwhelmed with Admiration
and Refpedt.

Above all, 4ffronomy and Anatomy arethe two Sci-
ences which do moft fenfibly offer to our Thoughts
two great Charaders of the Creator ; the one his
Immenfity by the Diftances, Magnitude and Number
of Heavenly Bodies  the other, his infinite Wif-
dom by the Mechanifm of Animals. Thus true
Philofophy is exalted even to a kind of Theology.

The different Views of the Mind of Man are
almoft infinite, and Nature is quite fo: So that
we may daily expe& Difcoveries either in Mathe-
maticks or Phyficks, that will procure us new Kinds
of Profit or Pleafure. Reckon up all the different
Ufes that could be made of the Mathemaricks about
a hundred Years ago, none of ’em come near the
Glaffes with which they have furnithed us fince
that Time, and which are a new Organ of Sight,
that we durft not have expeéted from the Hands of
Art. How great would have been the Surprize of
the Ancients, if any one had told ‘em, that their
Pofterity would one Day, by the help of certain
Inftruments, have difcovered an infinite number of
Objeds, which they were not capable of feeing 3 2
Heaven unknown to them, Plants and Animals of
which they did not ‘fo much as expec the Exi-

{tence ?



xiv The PR EF ACE.

ftence ? 'The Naturalifts had already made a great
number of Curious Experiments, but the Inven-
tion of the Air-Pump has within half a Century
]ﬁ'oduced a vaft Number more of a quite new

ature, and which by (hewing us Bodies in a Space
void of Air, reprefents them to us as tranfported
into a World different from our own, in which
they experience fuch Changes as we could have
formed no Notion of. Perhaps the excellent Geo-
metrical Methods which are invented or brought to
- Perfetion from time to time, will at laft thew us
the End of Geometry, that is to fay, the Art of
making Difcoveries in that Science, which is all ;
but Philofophy, that contemplates an Obje& of an
unbounded variety and fruitfulnefs, will always find
Obfervations to make, and Occafions of enriching
it {elf, and will keep the Advantage of being a Study
that can never be quite compleated. :

So many things that remain {till, and which will
probably always remain to be known, give a handle
to the affe&ted Difcouragement of thofe who do
not care to enter among the Thorns of Phyficks.
And in order to render natural Knowledge con-
temptible, People often fall into an Admiration of
Nature, and maintain that fhe is incomprehenfible.
In the mean time Nature is never fo wonderful,
nor fo much efteemed, as when fhe is beft under-
ftood : It 1s true, that that which is known is very
little in Comparifon of that which remains yet un-
known ; fometimes even that which we do not
know, is jult what it feems we ought chiefly to
apply our felves to. For inftance, we do not know,
at lealt not certainly, why a Stone thrown up into

the Air falls back again ; but we know very well
the
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the Caule of the Rainbow, why it never exceeds
a certain Heighth; why its Breadth is always the
fame ; why when there are two Rainbows at once,
the Colours of one are turned up-fide down with
refped to the other, €. and yet how much more
fimple a Phenomenon does the Fall of a Stone
from the Air appear, than that of a Rainbow? but
however, tho’ we do not know all, yet we are not
ignorant of all neither; tho’ we are ignorant of
that which appears to the moft fimple, yet we un-
derftand fome of thofe Things that are of a more
complex’d Nature ; and if we ought to fear that our
Vanity often flatters us with the Hopes of attaining
the Knowledge of things that are not made for us,
it is no lefs dangerous, if we fuffer our felves fome-
times to be perfwaded by our Sloth, that we are
condemned to a State of greater Ignorance than we
really are.

We may beallowed to reckon that the Sciencesare
but juft born, either, becaufe that among the Ancients
they were always in a very imperfect Condition, or
becaufe their Footfteps have been almoft wholly
worn out, during the long Darknefs of the barba-
rous Ages j or, laftly, becaufe we were not got into
the right way of tracing ’em till within a Century.
If we fhould examine hiftorically the Progrefs they
have already made, in fo fhorta fpace of Time,
in fpight of the falfe Prejudices that they were
forced to break thro’ on all Sides, and which have
long refifted ’em, fometimes even in fpight of the
ftrange Obftacles of Authority and Power; in
{fpight of the little Zeal that People have had for
Knowledges remote from common Cuftoms; in
fpight of the fmall number of Learned Men, who

have
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have devoted themfelves to fuch Labours, in {pight
of the weak Motives to engage them therein; we
fhould be aftonifh’d at the Greatnefs andSwiftnefs
of their Progrefs, feeing fo many new ones pro-
duced, as it were, out of nothing, infomuch that we
{hould carry our Hopes too far perhaps for the time
to cone.

The more Hopes we have that our Advances will
be happy, the more we are obliged to confider the
Sciences, at leaft that of Natural Philofophy, as
lying at prefent in their Cradle. Wherefore the Bu-
gne:fs of the Academy is only as yet to make an
ample Provifion of Obfervations and well-attefted
Facts, which may be one Day the Foundation of a
Syftem ; for Syftematical Philofophy muft ftay
till the Experimental furnifhes her with neceflary
Materials, before fhe proceed to Building.

For fucha Colle@ion of Materials, nothing but
Societies, and thofe too encouraged by the Prince,.
can fucceed in making and preparing it : Neithet
the Lights, neither the Cares, nor the Life, nor the
Purfe of any Private Man are equal to it. Thereis
required too great a Number of Experiments, and
of two many different Kinds, and a too frequent Re-
petition of the fame, too greata Variation of the

anner of ’em, and too much Time to be fpent in
them for any one Man whatever. The Caufe of
the leaft Effe is almoft always involved in fo ma-
ny Folds and Intricacies, that unlefs one unravels
them with vaft care, one muft not hope that they
will difclofe themfelves.

At prefent the Academy of Sciences does not fet
about Nature but in little Parcels : No general
Syftem for fear of falling into thofe rath ones,

files. ahh N e which
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which do but too well accommodatethe Impatience
of our Minds, and which being once eftablithed
do oppofe the Truths that prefent themfelves to
our View. To Day we make fure of one Fa&, to
Morrow of another that has no Relation to the for-
mer. ' We venture fométimes to guefs at Caufes,
but then we produce ’em for no more than Con-
jeGtures. Thus the Colle&ion whichthe Academy
offers to the Publick, is compofed of Pieces that
are loofe and independent on each other, of which
each private Man, who is the Author, is relpon-
fible for the Fads and Experiments, and of which
the Society does not allow the Conclufions, but
with all the Reftri&ions of a difcreer Scepticifin.

"Fhe time will come, perhaps, that thefe fcatter’d
Members may be brought into a regular Body, and
if they are fuch as we wifh them, they will almoft
form themfelves 3 feveral diftinét Truths, as foon
as they are in a fufficient Number, do fo lively
offer to’' the Mind their Relations and mutual
Dependencies, that it thould feem, that after having
been feparated from each other, by a kind of Vig-
lence, they naturally endeavour to be re-united.

b RULES
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FOR THE

G OV ER N M E N T
O F T H-E
ngrzl Amdemy af Sczences‘. :

by ﬁf S HE King br..mfr defirous to give Marks
(=00 of his Aﬁ'e&mn to the quai Academy

'% s H}f Sciences, has refolved upon the
‘f- fnllﬂwmg Regulatmns which his Ma-

]eﬁy expects fhall be pun&mliy complied with.
I

THE Aecademy fhall always rematn under the Pro-
tetion of the King, and receive his Orders by fuch

of the Secretaries of State, as his Majefty fhall ap-
point to deliver them.

II. THE



Orders for the Government; &c. XIX
|
" THE faid Academy {hall always be' com pofed of
four Sorts “of ' Acadewmifls, Honoraries, Penfioners,
| Jﬁm’rﬂﬂ' and ‘Pupils 5-the firft’ Clafs to ' be ‘com-
pofed'of Ten Perfons, and the three othets of Twen-
ty each 5 and " none fhall be admitted into any ' of
' thefe four Claffes, but by'the Choice and Appro-
bation” of his Majefty. I | i b et
I11.

1'ae Honoraries {hatkalways be Inhabitants of
' the Kingdom, and recommendable by their Skill in
the Mathematicks : Oneof thefe thall be Prefident

but all of ’em excluded from being Penfioners.

IV. |

THE Penfioners thall always be Inhabitants of
Paris 5 three of "em Geometricians, three Aftrono-
mers, three Mechanifts, "three Anatomifls, three
 Chymifts, three  Botanifls, one Secretary,  and one
Treafurer 5 and when it {hall happen that any one
 of thefe is called to any Office or Employment,
| obliging him to live out-of ‘Paris, his Place fhall
 be filled up by another, in the fame manner as if
| he were Dead. > |

i

AMONG the Affociates, confifting of 'the like
inumber as the Penfioners, Twelvefhall always be
|Inhabitants of the Kingdom, two of whom fhall
‘apply themfelves to Geomerry, two to Aftroniomy,
‘WO to the Mechanicks, two to Anatomy, two to
Clymiftry, and two to Botany : The eight remain-
'1ng may be Foreigners, and allowed to apply them-
Helves to fuch of the above-mentioned Scierices, as
ifhall be moft fuitable to their Genius and Studies.

b2 VI. T
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VL

THE Pupils thall be fuch as are fettled in Paris,
and each of them muft apply himfelf to that par-
ticular Science of which the Penfioner-Academift,
under whofe Tuition he is put, fhall make Profef-
fion : And if they thould be called to any Employ-
ments, requiring them to refide in fome other.
Place, their Offices thall be vacant as if they were
Dead.

| VIL .

T o fill the Place of an Honorary Member, the
Society fhall chufe by Plurality of Voices, a Per-
fon to be recommended to the King for his Appro-
bation.

VIII. |

T o fill the Place of a Penfioner, three Perfons
{hall be named, of whom two at leaft are to be
AfJociates or Pupils, and their Names fhall be laid
before his Majefty, to the end, that he may chufe
one out of ’em, | -

IX.

T o fill the Place of an Affuciate, the Academy
{hall chufe two Perfons, one of whom, if not both,
to be taken out of the Number of the Pupils, and
their Names laid before the King, that he may be

pleafed to chufe one of them.
X

T o fill the Place ofa Pupil, each of the Penfioners |
may chufe one, whom he fhall offer to the So-
ciety for their Confideration, and he upon whom
the Majority of Voices falls, thall be propofed to
his Majefty.

XI. No-
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XL |
N o Perfon fhall be propofed to the King, in or-
der to be put into any of the abovementioned Places
of Academift, unlefs he be'a Man of found Morals

and known Probity. _
XIL

N o Man that is a Regular Ecclefiaftick, or be-
lonzs to any Order of Religion,. fhall be propofed ;
unlefs it be to fill the Place of an Honorary Aca-
demift. '

XIIL |

N o NE fhall be propofed to the King, for the
Places of Penfioner or Affociate, but fuch as have
diftinguith’d themfelves by fome confiderable Work
which they havepublifhed ; by fome Courfe made
with Reputation in the Science they profefs ; by
fome Machine of their own Invention ;or fome par-
ticular Difcovery. = =
| XIV. ¢

N o N E fhall be propofed for the Places of Pen-
fioner or Affociate, unlefs they have attamed to

the Age of 25 Years at leaft,
| XV,

NonNE fhall be propofed for the Places of Pu-

pil, unlefs they be at leaft 20 Years old.
XVL

THE ordinary Meetings of the Academy thall
be kept in the King’s Library every Wednefday and
Saturday y but if either of thefe Days happen to be
a Holiday, the Meeting fhall be the Day before.

' XVIL

E acr Meeting fhall laft at lealt two Hours,

thatis to fay, from Threeto Fivein the Afternoon.

b3 THE
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XVIIL
T HE Recefles or' Vacations of the Aeademy fhall .
begin upon the 18th of September, and - end the
11th of November, befides which there thall be no
Meetings during the 15 Days of Eaflery Whitfon-
Wecek, and from Chriftmas to Twelfth-day.

THE dcademifls fhall diligently attend at every
Meeting;and none of the Peafioners be abfent
above two Months for his own particular Affairs,
without his Majefty’s exprefs Leave, unlefs it be
in'the time of the Vacations, | =~ 'l 10

| BXNX 0 sy -

I'T having been found by Experience, that there
are a great many Inconveniencies in thefe Works to
which the deademifts apply themfelves in common
each one thall chufea particular Objec of his Stu-
dies, and by the Account he fhall give of it in the
Meeting 3 he fhall endeavour to enrich the Academy
by his Difcoveries, and improve himfelf at the fame
time by their Obfervations.

XX

AT the beginning of each Year, every Penfioner
Academift fhall beobliged to give an Account in
Writing to ‘the reft of the Body, what Work he
defigns chiefly to engage in ; and the other Aca-
demifts fhall be defired to give the like Declara-
tions of their Defigns. - o

XL

THO' each Aeademif? be obliged to apply him-
iclf chiefly to fuch things asrelate to the particular
wcience in which he 1s engaged 5 yet every one
ihall be exhorted to extend his Enquiries into all -
that may be ufeful and curious in the feveral Parts

of
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of the Mathematicks, .in ‘thé different Courfe of
Arts, or thatmay any way relate to the Know-
ledge of Natural Hiftory and Philofophy..

AT every Meeting, two at lealt of the Penfioners
Academifts, {hall be obliged}in their turns, to bring
fome of their - particular Obfervations 5 as for the -
Alffociates, they (hall always have the Liberty to,
propofe theirs ltkewife 5 and all that are prefent,
whether Honorary Penfioners, ov, dffociates, may,
according to the Order “of their Science, make
their Remarks upon what has been propofed; but
the Pupils hall only fpeak when they are. defired
by thePegfidant. crsiw - pivdnmadall 30 il

¥OR 0 XNKEVE -5

ALr the Obfervations brought by the Aeade-
mifls to the Meetings, fhall be by them, the fame
Day, delivered in Writing to the Secretary, to the
End, that Recourfc may | be had to them upon
accafion. ' -.

XXV. :

AL the Experimens that fhall be related by
any. Academift, thall be repeated by him, if pof-
fible, at the Meeting, or at leaft at Home in private,
when fome of the Academifts are prefent.

| XXVL

T HE Academy hall take great care, that upon all
occafions, when the Members happen to be of dif-
ferent Opinions, no Expreflions of Anger or Con-
tempt be ufed by them againit each other, neither
in Difcourfe nor Writing : and whenever they hap-
pen to oppofe the Sentiments of any Learned Men
whatever, they fhall be exhorted to fpeak of him

with Refped,
b 4 XXVIL THE
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. ' XXVIIL n)

THE Academy fhall take care to maintain 2
Corefpondence with all the Learned Men, ecither
1n Paris, or other Provinces of this Kingdom, or
even in foreign Countries, to the end, that they may
be readily informed of all that paffes, either in M-
thematicks or Phyficks; and when they come to fill
up the Vacancies of Members, Preferenceris given-
to thofe Learned Men who have been moft punétual
1 fuch kind of Correfpondencies. = -

-' D5 XXVIIL 303 b

T H E Aecademy fhall appoint fome of their Mem-
bers to read all the valuable Pieces that appear in
Phyficks ox Mathematicks, whether in France or
clfewhere; and the Perfon to whom any fuch
Pieces 1s referr’d, thall make his Report to the
Company without Criticifing uponit, and only re-
prefent what may be ufeful in . | |
| XXIX. -'

THE Aeademy {hall repeat all the confiderable
Hxperiments that have been made elfewhere, and
fhall note upon their Books the Conformity or Dif-
ference between their own, and others Obferva-

tions,
' XXX. :

I F any of the Members propofe to Print a Book,
it fhall be firft {ubmitted to the Examination of the
Aeademy 5 and no Approbation of it fhall be given,
till it has been quite read in the Publick Meetings,
or at leaft not till after an Examination and Report
of it has been made by fuch Perfons to whom it
thall have been referr’d : And none of the Mem-
bers fhall put his Title of deademift at the Heaj.
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of any Work which he Publifhes, unlefs it has
Deen thus firft approved by the dcademy.
XXXL
THE Academy thall examine, if his Majefly
orders it, all the Machines for which his Patent or
Priviledge is defired by the Inventors, and fhall
certifie whether they be New and Ufeful ; and the
Inventors of {uch as have been approved fhall be
obliged to leave a Model with the Academy.
- - XXXIL
THE Honorary Penfioners and Affociates Aca-
demifts, fhall have Voices when the Debate is
only about Sciences.
XXXIIL :
T HE Honorary and Penfioner Academifts fhall
have Voices in all EleGtions, and other Affairs re-
lating to the Society, and all fhall be determined

by Balotting, _
‘ XXXIV,

Suc H asarenot of the Academy may not af-
fit, nor be admitted into the Ordinary Meetings,
unlefs it be when they are introduced by the Se-
crevary, in order to propofe fome New Machine, ox
other Difcovery.

XXXV.

EvER Y Body fhall be admitted into the Pub-
lick Meetings, which are to be held twice a Year,
the firft the Day after St. Martins, and the other
the Day after Eafter. _
XXXVL

T H E Prefident andthe Honorary Members (hall
fit at the upper end of the Table : The Penfioners
on each fide of theTable,the 4ffociates at the lower

End



Xxvi  Orders for the Government of

end, and the Pupils each one behind the Aeademift

to whom he belongs. Bl b euddnoad
XXXVIL

I'T fhall be the care of the Prefident, that good
Order be kept at every Meeting ; and he thall give:
an exact Account to the King, ‘or to that Secretiry’
of State, to whom his Majelty thall refer him,
ofall Matters relating to the Academy. ‘

. s DX XX VEDPIE & 5v 5

I N all Meetings, the Prefident fhall caufe the
different Matters to be fairly: Debated, take the
Opinion of every one that has a' right of Voting
according to their Order, and fhall determine the.
Quefltion by the Plurality of Voices.

Lo XXXIX, 1

T HE King fhall ‘appoint a' Prefident the firft:
Day of every Year; but tho’ a new Nomination
be neceflary each Year, yet he may be continued
during his Majefty’s Pleafurc ; and whereas the
{aid Prefident may be obliged to be abfent fome-
times, either thro’ Indifpofition, or on account of
his private Affairs, the King will be pleafed at the
fame time to appoint another Academift, who fhall,
fupply the Prefident’s Abfence,

| XL,

T HE Secretary fhall be very pun&ual in Col-
lecting the Subftance - of all that s propofed,  de-
bated, " examined and refolved in the Meetings,
and fhall enter an Account of it in the Journal of
each Day,and regifter the Books or Papers that have
been read : He thall Sign all the Accounts: that
thall be given thereof, either to the Members: of
the Socicty, or to any others that.may. be con-

eermed to have them ; and every Year at the end
- of
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of December, he fhall publith-an Extraét from his
Regiffers, or a Ratiohal Hiftory of ' the - moft re-
markable Tranfactions of the Society.
£ | XEL |

T HE Regifters, Titles and" Papers concerning
the Academy, thall always reamain in the Hands of
the Secretary, to whom they fhall be deliver'd by
an Inventory, which the Prefident fhall make of
them : And at the end of every Year, the faid In-
ventory fhall be collated by the Prefident, and aug-
mented with every thing that has been brought in,
during the faid Year, - 7 o0 7 |
et o 10 BXVEOTs _

THE Secretary fhall be perpetual, and when
thro® Sicknefs, or any other juft Caufe, he be hin-
dred from attendifg, he mayappoint” fuch of the
Academifts as he thinks fit, to take the Minutes in
his ftead. E00I0R

X LT ¢

T H E Treafurer thall keep all the Goods, Books,
Inflruments,Machines, and other curious Things be-
longing to the ‘Aeademy 5 and when he enters upon
his Office, the Prefident fhall deliver them all to
him by an Inventory; and’ at’ the end of every
Year, he fhall infertinto the faid Inventory alithat
has been added fince the laft Year. \

A L INE

WHEN any Learned Man fhall defire to fce
any of the Things committed to the Cuftody of the
Treafurer, he fhall take 'care to thew them; but
he fhall permit nothing to be taken from the  Place
where it is kept, without an Order in Writing
fromthiedoademy, i 50l N Tisfeld et ok )

T
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& - XLV. |

T HE Treafurer fhall be perpetual, and when
thro’ any Lawful Impediment he cannot fulfil the
Duties of his Place, he may fubftitute fome Ar4-
demif? during his Abfence, :

XLVIL

T o facilitate the Impreflion of the feveral
Works that may be compofed by the drademifts,
the King allows them. to chufe a Bookfeller, - to
whom, in Confequence of fuch Choice, his Maje-
{ty will grant the neceflary Priviledges for Print-
ing and Difperfing the Works of any Member as
foon as they fhall be approved of by the Academy.

| | XLVIL |

FoRr encourageing the Aeademiffs to continue
their Labours, his Majefty ‘will continue to pay
them their Ordinary Penfions ; and will moreover
grant them extraordinary Gratifications, in propor-
tion to the Merit of their Works,

XLVIIL .

F o & the Afliftance of the Academifls in theit
Studies, and to facilitate the Means of perfecing
their refpedtive Sciences, the King will continue
to allow the neceffary Charges for making the fe-
veral Experiments and Difeoveries of every Aca-

demifl.
4 b I 1,7

To recompence the diligent Attendance of Mem-
bers, at the Mecting of the dcademy, the King will
diftribute at every Meeting forty Testons to all

the Penfioners as fhall beihen prefent,

I'T is his Majefty’s Pleafure, that the prefent
Regulation be read at the next Meeting, and en-
3 tered
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tered into the Books, to the End, that it may be
punéually obferved according to the Form 'and
Tenor thereof 5 and if .any of the Members neg-
le& or refufe to comply therewith, the King will
caufe him to be punifhed according to the Nature
of the Cafe. o '

Done at Verfailles, 26. Fan. 1699.

Signed LEWIS.

And lower, 'P;ijrpmux.

By Vertue of this Regulation, the Academy of
Sciences became a Corporation, eftablifhed by
Royal Authority.

it is a very numerous Body, including under
different Titles the moft famous Perfons in any of
the Sciences, and even fuch as are like to become
{o.

Among them are to be found, not enly the moft
Learned i all the Provinces of France, but alfo
thofe of other Countries. .

The Academy is continually recruited from with-
in it felf; and thofe who may in time become the
Principal Members, may begin early to form
themfelves for it. |

At the fame time there is always room for
Strangers of Merit.

The Academy has Correfpondents in all Places
where there are Sciences, and draws to it felf the
firft News, and the firft Fruits of mo flof the
Difcoveries that are made Abroad,

The
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‘The different Methods of coming into this Bo-
dy are proportioned -to. the different Views of
thofe who defire to come in; and:to the different
- Clafles of the deademifls, . 5. 70Pai

By thefe Regulations, the Members are engaged
more {trongly than ever to their refpective  La<
bours, and even to great Diligence thereit,

Thedcademy does alfo become hereb y much more
known to the Publick, as well as the Bufinefs in
which it is engaged, and the Tafte, the Fruit and
the Spirit of Sciences may . be: much " more cafily
communicated Abroad. |

After that the Regulations had been read in the
Affembly, the 4bbot Bignon- dommunicated the
following LETTER from Monfieur de Pontchar-
train to him the faid Abbot. v - -

S 1 R, () 2o

N Confequence of the Regulations made by

the King, the Twenty [fixth Inftant, for the
Royal Academy of Sciences, I bave laid before bis
Majefly a Lifl: of the: Members, whe a prefent
compofe that Body, viz. you yourfelf; Sir, the Mar-
quis de L’'Hopital, the Father Lrutchet, Captain
Renau, Monf. de Mallezieu, Father Malebranche,
and Father Gouye, Honorary Academifts: Abbor
Gallois, the Sieur Rolle and the -Sieur Varignon,
Geometricians 3 zbe Sieurs Caffini; de la Hire and
Le Fevre, Aftronomers; the Sieurs Filleau des
Billets, Jaugeon and Dalefine, Mechanifts § the
Sieurs du Hamel, du Verncy and Mery, Anato-
milts; the Sicurs Bourdelin,’ Homberg, " and Boul-
duc, Chymifts 5 the Sieurs Dodart, Marchand,
and Tournefort, Botanifts ; the Siewr de Fonte-
helle, Sccretary 5 the Siewr Couplet, Treafurer ;

and
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and Penfioners ; the Sienrs Liebnitz, -Tfchirnaus,
and Guilellmini,Foreigners  the Sienrs Maraldl and
Regis, Geometricians 5 2he Sigurs Caflioi the , Son,
and de 1a Hire the Son, Aftronomers ; the Steurs
hazelles, and de Lagny, Mechanifts 3 the Sieurs
Tauvry, and Bourdelin zhe Son, Anatomifts ; zhe
Sieurs de Langlade and Lemery, Chymifts 5 zbe
Sieurs Maurin de St. Victor, and Maurin Toulon,
Botanifts and Atlociates : Under the Sieur Varig:
non, the Sieur Carreé, Pupil 5 under the Sieur
Caffini, Aftronomer, the Sicur Monty, Pupil 5
under the Sieur Homberg, the Sieur, Geofroy, Pu-
pil 5 wnder the Sieur Couplet, bis Son, Pupil.
His Majefly was pleafed tofbew. his particular Sa-
tisfullion of the Merit and Diligence of each of the
above-mentioned Gentlemen, and does approve of and
confirmthem in their refpeclive Places : Bur you
mft obferve, thar.the Sieur Dodart 75 appreved of
or.a particular reafon, - for, . bis Employment of
dhyfician ¢o the Princefs of Contl, obliging baim to
live with that Prince[s out of Paris, according o
the fourth ' Rule, be would be excluded from the
Number of the Penlioners nor would the King con-
sinue bim in it, but for the reafon above-mentioned,
and for bis lang (fanding in the Academy, butthis
[ball not be made a Precedent. The King bas moreover
commanded me to let you know, thai you_ [bould im-
meditely proceed to the Eleiion of Perfons fit for the
Places that remain to be filled, according to the
aforefaid Regulations. I am Sir, |
Vil - Your moft AffeG&ionate,
‘And moft Humble Servang,

-~ Pontebartrair,
I ;Jai

- Perfailles the
a8th, jan. 1699.
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As by this Letter, the King appointed feveral
New Members; there was 2. very agreeable
Confufion (to which we were not accuftomed) at
the following Meeting : For both the Old M-
bers, fome of whom had not been very exaét in
their Attendance, failed not to be prefent ;5 and all
the New Onesdid likewife take Poflefiion of their
Places, which made a great Appearance ifi one of
the fmalleft Chambers of the King’s Library. But
this Diforder was quickly at an end, the Abbot
Bignon having ranged all of them in their proper
Places, by which means the learned Men of dif-
ferent Kinds, a Geometrician, for Example, and an
Anatomif? were fet next each other ; and as thofe
Gentlemen do not {peak the fame Language, there
was no danger of interrupting the Publick Bufiiefs
by Private Converfations.

At this Meeting, which was the ficft of the
New Academy; - the firft thing confider’d, was,
the Obligations we lay under to Monf, Pontchar-
cram. It was unanimoufly refolved that ‘we
thould goin a Body, with the Abbot Biznmn at
the' Head of us, to give him our moft humble
Thanks for the Eftablithment he had been fo kind
to obtain of the King for us, andto defire ttie Cons
tinuation of his Prote&ion. |

The Academy alfo appointed a Committee to
wait upon the Abbot Bignon, their Prefident, with
their Acknowledgments for the fhare he had had in
their Eftablithment. |

After which feveral Meetings were wholly
fpent in putting us into that Pofture which was re-
quired by our New Regulation. Lo

They .
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They began by filling up the vacant Places
of the Honorary and Affociate Amdeméﬂ:, and
of their Pupils, purfuant to their new Rules and
Orders.  The new Hongrary Membeérs propofed
by the Academy, and afterwards approved by the
King, were, according to the Order of Time, the
following Gentlemen : Monfieur Fagon the firft
Phyfi:ian to His Majefty, the Abbot de Louvois,
and Monfieur de Vauban.

The new A/ffociates, according to thefame Order,;
were Monfieur Hartfoeker, Meflicurs Bernoulli,
Brothers, Monfieur Newton and Moufieur Viviani,
Foreigners; the new Pupils were Monfieur
Burles, Doltor of Phyfick, under Monfieur
Dodart ; "Monfieur Berger, Batchelor of Phy;
fick, under Monfieur Tournefort ; Monfieur Bounlduc
the Son under his Farher; Monficur Tuillier,
Batchelor of Phyfick, under Monfieur Bourdelin ;
Monfieur Chevalier under the Abbot Gallow ; Mon-
fieur Lirzre, Dr.of Phyfick, under Monficur Da:
hamel 5 Monfieur Poupar: under Monficur Mery 3
Monfieur Simon de Valbebere undet Monfieur Fon-
tenelle the Secretary ; Monfieur Parerr under
Monficur des Billettes 3 Monfieur de Senné undet
Monfieur Faugeon; Monfieur Réneaume, Batche-
lor of Phyfick, under Monfieur Marchand; Mon-
fieur Amontons under Monfieur le Fevré ; Mon-
fieur Du Torrar under Monfieur Rolle ; Monfieur
Lieutand under Monfieur de la Hire ; Monficut
du Verney under hisBrother ; and Monfieut de Beau-
villiers under Monfieur Dalefme , Monfieur Saus
vetr, who has been many Yeats 1u the Adcademy,
was continued in the fame, under the Characer of
a Veteran. :

| ¢ They
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They next confider’d.about a Sesl and a Device
for the Company. .

The Seal was a Sun, the Emblem of the King
and of the Sciences, between Three Fleur de Lys
and the Device was a Minerva, encompaffed with
the Inftruments of the Sciences and Arts, with
this Latin Motto, Invenit & Perficit. {138

But among all thefe Preliminary Meetings, the
moft confiderable was that, in which all the Pen-
fioner Academifls gave an account in'Writing of the

L

Works in which they were engaged, and when
they hoped to finith them. This was a kind of a
Vow. which they made at this new Birth of the
Society 5 and the greateflt Part of the Affociates
and Pupils. did the fame, tho’ they were not obliged
to it. Some of thofe deademifts have already dif-
charged their Promife, and their Works have ap-
peared.in Publick,

All the Members prefent did likewife name the
feveral Perfons with whom they thould enter into a
Correfpondence upon the Bufinefs of Sciences, whe-
ther in. France or in Foreign Countries ; and the
Secretary, in the Name of the Academy, difpatched
Letters to all thefe Correfpondents, defiring them
to maintain a. regular Commerce with the refpe-
¢tive Members.

It was eafie to obferve that thefe Preliminarics,
tho’ unavoidable, appeared heavy to the Company,
which was impatient to. enter upon ferious Bufi-
nefs, at which at laft it arrived, and from that
time its Hiflory takes notice of nothing . elfe,
but Olfervations and Difiourfes propofed in. the
Megtings. '

- But
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But we muft not pafs by one Fa& which Gra-
titude and even the Glory of the Academy renders
abfolutely neceffary to be mentioned in our Hi-
ftory, and this is a new Favour beftowed upon us
by his Majefty, who inftead of the little and clofe
Chamber in his Library, has given us a fpacious
and magnificent Apartment in the Lozvre 5 and the
firft Meeting after Eaffer, which according to the
Regulations made in February 1699. was to be
Publick, was held in the faid new Apartment,

g5 THE
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PORRET OOF

The LIFE of Monfieur BouRpELIN,

suacs Laudius Bourdelin, was born in the
| Year 1521, at a Place called 7Villa

Franca, near Lyons 3 he loft both Fa-
ther and Mother whilft he was very
, Young, and was brought to Paris.
Being left in a dangerous Age and Country, he
applied himfelf, of his own accord, to the Study
' A3 ok
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of Greek and Latin, with a defign to learn Phyfick
and Chyniflry, which Bave ince been his only Eams
ployment during the fpace of above 56 Years.
. In a fmall time he acquired a great Reputarion,
not only by his exact and faithful Preparation of
Medicines, which he diftributed to every Body at
an equal and reafonable Rate; but '_al{g by his
Knowledge of Diﬁ:empers: upon which, withott
any Fee, he gave que?:: and, very often, happy
Advice, tho’ he never pofitively aflured any of his
Patients that théy fhould recover 3 People put a
very.great Truft in him.\ He did pot approve of
Bleeding excepting_in_1the_Ap§iilfx} ; and we have
feen him cure, without'that Method, a great num-
ber of acute and inflammatory Diftempers, fuch as
Plurefies, the Defluxions on the Breaft, Quinfies,

- When the Royal Academy of Sciences was fet up
by Monf. Colbert, in'the Year 1666, who applied
all his Care to chufe proper Members, Monf. Bour-
delin was adopted into their Number, under the
Chara&er of Chymift, and he prefently applied
himfelf, in Conjunéion with Moenf. Du Clofs, to en-
quire into the Mineral-Waters of the Kingdom.

¢ afterwardsmade a great number of Experiments
upon the Mixture of Juices of Plants, or Spirits
and Salts of Minerals, with Arterial or Venous
Blood, or with the Bile, Gall and Lymph of Ani-
nials. He traced the Analyfis of all the Plants he
could procure with the utmoft Diligence and Ex-
a@nefs, and has very much eontributed tp the Per-.
_ fe@ion of that Method, which the Academy had a
mind to purfue as far as they could: 1He likewife!
attempted ' the Analyfis “of Oyls, by.!the ineausljl-?f*'
: 1S
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his Invention, which has difcover'd; in a great
meafure, the Nature of that kind of 'mixed
Bodies: In a word, he has thewn the Society near
2000 Analyfes of all forts of Bodies, and has either
exccuted or invented the greateft part of the' Chy-
mical Operations that have been made in that So-
ciety for more than thirty Years.

He died the 15. Offober. 1699. being aged abotit
foutfcote Years, and met Death with all the Con-
ftancy of a Philofopher, and a good Man.

He left two Sons, both of them Academicians,
ofic of ’em Member of the deademy of Sciences, the
other of that of Inferiptions : His Place of Penfio-
siary Chymift has been filled by Monfieut Lemery,
who was his Affociate.

S 3 i T A T S DA E B S
- The LIFE @“E.Mﬁﬂﬁéﬂi‘ Tauvry,

g W€ Aniel Tauviy, born in the Year 1669.
@ B o ‘wis the Son of Ambrofé Tawvry, a Phy-
@ D &8 (fuan of the Town of Laval.  His Fa-
m@ﬁ ther taught him Latin and Philofophy,
and he found in him fuch happy Difpofitions to-
wards Learinig, that le made him difpute publick-
ly upon a Thefis in Logick at the Age of Nine
Yeats and a half, and about a Year after, upon ano-
ther Generil and Problematical Thefis in Philofo-
phy.  Aftérwards Monfieur Tauvry, the Father,
who was Phyfician of theHofpital of Lavaly taught
~ his Son af the faime time both the Theory of Phy-
fick, and the Pradice alfo, upon the difeafed Per-
fons in the faid Hofpital.  But t0 the Eind that he
% A2 might
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might be yet better inftructed in that Profef(lion, he
{fenthim to Paris, as foon as he was 13 Yearsold ;
and two Years after the Young Man was made
Doctor of Phyfick in the Univerfity of Angers -
During the three fitft Years after he had taken his
Degree he fet himfelf clofe to the Study of Ana-
tomy; and at the Age of Eighteen, publithed a
Book called Rational Anatomy, 1 cannot for-
bear giving you the exa Periods of the Studies of
fo hopeful a young Man : From Anatomy he paffed
on to the Knowledge: of Medicines, and compofed
his Treatife of Medicaments when he was but 21
Years Old.  Some time after, upon the King’s for-
bidding Foreign Phyficians to pradife, he prefent-
ed himfelf to the Faculty of Paris, and was by
them admitted 2d eundem : He doubled his Dili-
gence in a Profeflion which he had embraced, as
it were from the Cradle 3 and as his Mind was
fruitful 1 Refledtions, and that his Reading and
Experience continually furnithed him with Matter,
he publithed another Book, intituled, The New
Prallice in acure Diflempers, and all fuch as de-
pend on the Fermentation of Liquors. = This Work
appeared in 1678,

I knew him about that Time, and conceiv’d a
great Efteem for him; I had the Honour to be a
Member of the Academy, and a Right to name a Pu-
2451 thought I could not make a better Prefent to
the Society, than that of Monf, Tuuvry 5 and tho’
my Nomination did not do him fo much Honour as
he deferved, yet his defjre of being admitted into
fuchan illuftrious Body, made him wave that Scruple.

In 1699, the King honoured the Academy with
anew Regulation, making feveral new Membersa

an

&
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and advancing the old ones. ’Twas then that
Monfieur Tanvry was raifed from the Degree of
Pupil to that of Affociate. Soon after he engaged
again{t Monfieur Mery, in the famous Difpute of the
Circulation of the Blood in the Feetus, and upon that
occafion publithed hisTreatife of the Generation and
Nourifbment of the Feetus in 1700. . This Difpute
occafioned perhaps the Diftemper of which he died ;
for as his Adverfary was a great Man, he labourd
very hard, and robb’d himfelf of a great part of
his Reft to penetrate into the bottom of the Matter
in Queftion, and in the mean time continued the
Pra&ice of his Profeflion, However it was, lis
Natural Difpofition to an Affhma increafed to-
wards the Beginning of the Year 1701r. He died
of the Phtifick in the Month of February, aged 31
Years and a half. It appears fufficiently by what
has been faid of him, that he had a great Vivacity
and Penetration of Mind. To the great Skill he
had in Anatomy, he joyned the Talent of happily
guefling at the Ufe of Structures, and in general
he had the Gift of framing Syftems. It 1s very
likely that he would have {hined in the Practice of
Phyfick, tho’ he had neither Patrons, Clubs, nor
Art to fet himfelf out; his Merit began already fo
procure him an Admittance intofeveral confiderable
Families, by which I know his Lofs has been
much lamented. His Place of 4/fociate has been
filled by Monfieur Littre, who was Defore the
Pupil of Monficur Dubamel. '

The
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The L IFE of Monfienr Tuirrrex,

%‘5‘* § Drian Tuillier, Son of Monfieur Tuilier,
2 4 s Regent Dottor of the Faculty of Phyfick
gg@% at Paris, born 18. Fan. 1674, was at
| firft defigned for the Study of the Law,
and began to diftinguith himfelf therein at the Age
of 22 Years; but his natural Inclination for Phy-
fick, foon induced him to abandon the Pra&ice of
the former ; he applied himfelf therefore to the
Iatter ; and at the Age of 26. was admitted Regent
Do&or with great applaufe,
~ He came intw the Academy in the Year 1699. in
the Quality of Pupil to Monfieur Bourdelin ;" and
as Monfieur Lemery fucceeded Monfieur Bourdelin
in the Office of Stipendiary Academift, Monfieus
Tuillier became his Pupil alfo. - ¢ ol
In 1702. He was appointed Phyfician of the

Hofpital of Keyferwert, and asthe Siege of that
place Iafted a great while, by the vigorous Defence
of the Marquis d¢ Blainville, its Governour, Monf.
Tuillier hag fo many Sick and Wounded under his
Care, that the Fatigue and Trouble thereof threw
him into a continued malignait Fever, of which he
died Fune 2.n thefame Year,
- His Place of Pupil to Monf. Lemery was natural-
ly filled by Monf. Lemery the Son, who had been
before the Pupil of Monf, Tourneforz. :

.. The



7
22 IRAASEEIRBLEBIRERIAE
, 'HJE{L'IE'-F{E of L-ﬁmﬁmr Viviant.

SRS Incentius Viviani,a Gentleman of Florence,
7% was born in that City the 5¢h of April,
ﬁﬁ 1622. atthe Ageof 16 Years he learn’d
BILe, Logick, and his Preceptor, who was a
Monk, told him that the beft Logick was Geome-
try: And as the good Geometricians (who at this
Day are not very common’) were very rare at that
Time, inall Tuftany there was but one Mafter of
the Mathematicks, who was alfo of a Religious
Order, and under him Monf(ieur #7viani began his
Study. ‘ - _
- The great Galileo was at that Time very aged,
and, according to his own Expreflion, had loft
thofe Eyes, by which bé bad difcovered @' New
Warld. - He had not however forfaken his Studiess
neither his Inclination, nor his furprifing Succefs;
would fuffer him to leaveoff: He therefore made
ufe of fome young People, who ferved him inftead
of Eyes, and whom he had the Pleafure to' Form.
Monfieur Viviani had hardly ftudied Geometry a
Year, when he became fit to be taken inby Gali-
lea, and asit were, to be adopted by him; which
happen’d in the Year 1639. -
About 3 Years after he likewife took into his
Family the famous Evangelifta Torricelli, and died
about three Months after, atthe Age of 77 Years ju
a rare Genius, and whofe Name we fhall always fee
at the Head of fome of the moft important Difcove-
ries' upon which our Moderp Philofophy is found-
ed. ' Monf.
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Monfieur 7iviani had then lived three Years
with Galileo, that is ‘to fay, from 17 ‘to 20,
being happily born for the Sciences, and full of
that vigour of Mind which Youth produces, it is
not {trange he profited extreamly by the Leffons of
fo excellent a Mafter ; but it is ‘much more {o,
that notwithftanding the great Difproportion of their
Age, he had conceived a paffionate F riendfhip, and
lively Tendernefs for his Mafter Galileo : He calls
him{elf, every where, the Scholar, and the laft
Scholar too, of the great Galileo, for he has long
furvived his Collegue Torricelli : He never put his
Name to any of his Works, but with that Chara-
¢er, and always took an occafion to mention his
great Mafter, and fometimes even, (which fhews
the Sincerity of his Heart) without any Neceflity =
He never named the Name of Galileo, without
paying Homage to it ; and one may eafily perceive
that he did not do it with any Defign of equaling
himf{elf to that great Perfon, or to ‘derive any part
of his Merit upon himfelf; the Stile of Tendernefs
1s cafily diftinguithable from that of Vanity,

After the Death of Galileo he fpent two or three
Years in the Study of Geometry, without any Inter-
ruption, and it was then that he formed the Defign
of his Divination upon Arifieus.  To explain the
Meaning of that Divination, we muft trace a little
back the Hiftory of the Ancient Geometricians.

Pappus of Alexandria,a Mathematician in the Time
of Theodofius, mentions in fome places an Ariffeus,
avhom he calls the Elder, to diftinguith him from.
another Ariffeus, who was likewift a Geometrician,
but lived after him : Ariffeus the Elder had compofed
five Books of tbe.Solid Places, that is tofay, accord-

M ing
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ing to the Explanation of Pappus himfelf, of thethree
Conic Seétions. He could notbe later than Euwcli de,
whofe Elements we have, and confequently he
lived about 300 Years before 7efus Chrifl 5 thole
five Books are quite loft. . | |
" Monfieur Pzviani being very well verfed in the
Geometry of the Ancients, and regreting the Lofs.
of agreat number of their Works, undertook, when
he was but 24 Years old, to repair it, at leaft n
part, by following, as faras it was poflible, their
Track, and endeavouring to guefs at what they
fhould have told us. If it be ever permitted to
Men to divine, it is upon this occafion, in which,
if one be not fure to find jult what one looks for,
oneis at leaft fure of finding nothing to the contrary,
and of always meeting with an Equivalent.
 Whilft Monf(eur Viviani was at work to draw
out of his own Stock the five Books of Ariffeus,
upon the Solid Places, or Conic Sellions, he was
crofed by a great number of different Affairs, fuch
as Domeftick Cares, Sicknefles, and Publick Works,,
in which he wasemployed by the Princes of the
Houfe of Medicis, by whom his Merit was already
found out, and alfo rewarded. HE
" He was fifteen Years together without being
able to enjoy that Tranquility which is fo necef-
fary for deep Studies ; 1n the mean time, that, of
Gegmetry, which does not ufe to let People reft;
when fhe has once taken Pofleilion of them, pur-
fued him in the midit of his various Avocations j
and he devoted to her all the Moments he had
to. breath in, and then conceived the Proje@ of
a Work in which he fhould have occafion for
guefling again, |
= Apollonius
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Apollonins Pergens,” fo called from a Cuy of
Pamphylia, and who lived about 250" Years before
Fefus Chrift, had colleéted all that had been writ.
about Conic Seétions before his Fime by driffeus,
Eudoxus of Cnida, Menachmus, Euclides, Fenon,"
Thrajidius and Nicoteles, ’twas he 'who firft cave,
the Names of Parabilon, Hyperbolos and Elpfis
to the Three Conic Settions, which do not ejnlj?f
diftinguith, bur deferibe them too.. 'He had coni-
pofed eight Books, which came down entire to the:
Time of Pappus of Alexandria, | Pappus made 3,
kind of Introduction to that Work 3 and gave the
neceflary Lemma’s for the Underftanding of ' it..
Since then the Four laft Books of  Apolomius’
are Joft, S g A S
It appears by the Epiftle of Apollonius to Eu-
demus, and by Furocius the Afealonite, a younger
Author than Pappus, that in the .Five Books of
the Conics of Apollonius, he.treated of the greateft -
and the finalleft Right Lines, which we call at’
prefent, the Queftions de Maximis & Minims.
Monfieur Vrviani leaving  Arifteus for a while,,
turned his Thoughts to the reftoring, after ‘the
fame manner, the Fifth Book of Apollonius, ,9!1’11:1i
employed himfelf therein during the fifteen Years
of his feveral Diftra&ions.
~In the Year 1658, the famous B‘}'abn Alpbonfus
Borelli, Author of the excellent Book,, De Mot
Animalium, pafling thro” Florénce, found in the great
DPuke’s Library an Arabick Manufeript with. this
Latin Infcription, Apollonii Pergai Conicorum Libré
Oflo. He judged by all the external Marks he
could difcover, that this was effetively the Eight
entire. Books of Apollonius 3 and the Great Duke
: allowed
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allowed him tocarry the Manufcript to Rome, that
it might be tranflated by Abrabam. Ecchaelenfis
the Maronite, Profeffor of the Oriental Lan-
guages. s )

Thereupon Monfieur Viviani who was unwil-
ling to lofe the Fruit of what he had collected
for his Conjectures upon the Fifth Book of 4pol-
lonius, took all the neceflary Meafures to convinee
the World, that all that he had done was only
Guefs-work : He procured authentick Teltimo-
nials that he did not underftand Arabick, and
for greater Proof, thathe had never feen the Ma-
nufcripe :. He prevailed with Prince Leopold, Bro-
ther to the Great Duke Ferdinand the Second, to
mark with, his own Hand his Papers in the Condis
tion they were then. in ; nay, he would not fo
much as fuffer Monfieur Borelli to fend him any
Account of what Ecchaelenfis might have difco-
ver’d in tranflating the Manufcript; in fine, he
hurried on his Conjectures, and:in the Year 1659
publithed them under the following Title, De
Maximis & Minimis Geometrica Divinatio in quins
tum Conicorum Apollonii Pergei adbuc defides
ratwm, This was the firft Work he publifhed:
-In the mean time Abrabam Ecchaelenfis, who
underftood nothing of Geomerry, aflifted by Bo-
relli, a great Mathematician, but who knew as little
of Arabick, labour’d in the Tranflation of the afore-
faid Manufcript of dpollonius, He found that it
had been done by an Author named. dbelphaths,
who lived at the end of the Tenth Century, and
that the whole Eighth Book of it was wanting.

In 1661, Ecchaelenfis publifhed his Lranflation
of the Fifth, Sixth and Seventh Books, Then it

Wiis
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was that the Learned comparedMonf.77vians’s Cors
jectures with the Truth, and it appear’d that he had
much more than conjectur’d, that is to fay, that
he had gone a great way farther than Apollonius
himfelf upon the fame Matter. = |
After fo fingular and happy an Incident, he
was engaged in a Bufinefs of a quite different kind,
in which however his Deftiny*put him upon con-
tinuing the Works of the Ancients.  Tuacitus relates
in the Firft Book of his Annals, that after the
Overflowing of the River Tiher, which had done
great Damage to Rome in the Reign of Tiberius,
the Senate fought for Means to prevent the like
Inconvenience for the Future j that which moft
naturally occurred, was to turn away the Rivers
and Lakes that fell into the Tiber.” But among
all the Rivers the moft eafie to be turned was the
Clanis, now called La Chiznad; for among the
Mountains of Tufcany, there is a great Lake in a
long Plin which the Chianz runs thro’, and
where its Waters have fuch an Equilibrium, that
they have no more Inclination of defcending Eaft-
wards mto the Tiber than Weftward into the 4rno,
which pafles to Florence, fo that the Waters run
both Ways.  This River contributes very much
to the Inundations both of the Tiber and the
Arno: Wherefore, if it were turned quite into the
Arnoy, one of the Caufes of the Tiber’s Inunda-
tions might be removed, but it would have been
Saving Rome at the Expeuce of Flprence 3 infomuch,
that altho’ this latter City was in thofe Days no
more than an inconfiderable Colony, yet it made
fuch lively Remenftrances to the Senate about ir,
as prevented the Undertaking, The Inhabitan{gs of
ome
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fome other Cities of Izaly threaten’d with the fime
Evil, petition’d” likewife againft it, reprefenting
the Diminution of the Glory of the Tiber, which
would thereby have fewer Tributary Rivers,
and the Refped due to the Bounds formed
by Nature, and the Deftruction of the Religion,
of feveral Nations, who would be deprived o
their Gods by being robbed of their Rivers. 'The
Romans therefore weighing all thefe Objections,
refolved to leave the Matter as it was; but they
did fince raife a great Wall, which fhut up from
one Mountain to the other the Valley thro’ which
the Chiana pafled to difcharge it {elf into the Tzéer,
Jeaving in the middle of the faid Wall an Opening
or Sluice to regulate the Quantity of Water they
would receive. This Wall is to be feen flill.

The Difputes about the Courfe of the Chizna
were renewed between Reme and Florence under
the Pontificate of Alexander the Seventh, and the
Pope and Great Duke appointed Commiffioners to
confider of this Matter 3 thofe on the Pope’s Side
were the Cardinal Cepagne and Monfieur Caffini,
who was to be his Afliftant, the {ame that is now
a Member of the Academy of Sciences. 'Thole
whom the Great Duke named, were the Senator
Michelozzi and Monfieur Viviani 3 {o that the
Politicks had thenan indifpenfable occafion for the
Aflitance of the Mathematicks.

In the Years 1664, and 1465, thefe Commif-
fioners agreed upon not only what was to be per-
formed on each Side, but alfo the manner of
executing it. But as it often happens in Things
that concern the Publick only, they went no far-
ther than the bare projecting them, g
angat’ £
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This Regulation of ‘the Rivers of Tufcany was
not a fufficient Employment for two fuch Men
as Meflieurs Caffini and Viviani, they made at the
fame time {ome Philofophical Obfervations upon
the Infects that are found in the Galls and Knots
of Oaks, upon Shell-Fifbes of the Sea, which they
dug out of the Mountains of that Country, partly
petrified, and partly in their natural State ; they
cven extended their  Curiofity to the Antiquities,
which the Obfervers of Nature being fufficiently
employed otherwife, look upon fometimes with
Contempt, as the too uncertain and cafual Effe&s
of the fancy of Men, and they took out of the
Earth a great many Funeral Urns and Hetrufcan
Infcriptions. |

But that which was moft confiderable was,
that 1n that {ame place Monficur Caffini thewed
Monfieur Vzviani the Eclipfes of the Sun in Fu-
piter, caufed by the Sazellites or Moons of that
Planet, and made Tables or Ephemerides of them.

The Difciple of Galileo had the Sausfaction of
feeing the Progrefs that was made by following
the Steps of his Mafter. - -

About this time fomething happen’d to Mon-
Lieur Vzviani, which ought to have made him more
Proud than any other Incident of his whole Life
for in the Year 1664, the King of France fettled
a Penfion upon him, tho’ he was not his Subjed,
nor {erviceable to that Prince. If thefe Circum-
ftances exalt the Merit of Mon(eur #iviani, they
do not lefs prove the Magnificence of the King,
and his Efteem for Learned Men. Monfieur #z-
viani thereupon refolved to Dedicate to the King
the Treatife he had formerly projedted uponft?;

oli
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folid Places of Arifleus, towards which, what he
had already done upon' Apolonius, gave him great
Afliftance.  T'o a Man of his'Characer, the quick
Difpatch of that old Defign became a Duty. = Ne-
verthelefs, he was unavoidably hinder’d by fome
Publick Works, and even by fome Negociations,
wherewith the Prince, his Mafter, had intrufted
him. In 1666, he was honour’d by the Great
Duke Ferdinand the Second with the Title of Firft
Mathematician to his Highnefs, which was the
more Glorious to him, becaufe Galileo had worn
it before. In 1673, he began to Print his Ari-
fteus 5 but Publick Works, and Infirmities befides,
crofs'd him again, and made him leave off the Im-
- preflion.

The following Year produced a new Interruption,
from which it was not poflible for him to defend
himfelf : The Memory of the great Galileo was
concerned, fome of his Pofthumous Writings ha-
ing been found, and particularly a Treatife of the
Proportions, to clear the Fifth Book of Euclide,
who does not feem to have explained himfelf in-
telligibly enough upon that Subje. Monfieur
Fiviani printed it in a {mall Volume in Quarto,
under the Title of Quinto Libro degli Elementi

d’Euclide, overo Scienza univer(ale delle' Propor-
Zioni, Spiegata colla dottrina del Galileo, 1674,
- This Work ™ of Geometry is chiefly confiderable
lfrom the Sentiments of his Heart, which every
' where appear in it. In the Year 1676, there ap-
ipeared in the Journal of France three Problems
|propofed by Monfieur de Comieres, Provoft of the
\Collegiate Church of Tersanz, The following
Year they fell into the Hands of Monf, Viviani.

B 2 The
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The two firft related to the Trifeffion of the Angle,
a Problem famous among the Ancients, and which
gave them a great deal of trouble ; Monfieur 7i-
vzani, who had found out fome new Methods for
this Trifeclion, was tempted to Publith them, and
give a Solution of the Problems of Monficur de
Comieres, - Another Inducement to which was a
Debt of Friendfhip and Gratitude, whichhehad a
mind to difcharge to the famous Monfieur Chape-
lain, who had laid great Obligations upon him,
and to whom he had formerly promifed to Dedicate
{ome of his Works ; fo that altho’ Monf. Chbape-
lain was fince dead, he did not think himfelf free
from his Promife, He therefore dedicated to the
Memory of his Friend his Enodatio Problematum
aniverfis Geometrie propofitorum a Cl. Claudio Co-
wiieres, 1677. He faysin his Epiftle Dedicatory,
that he chufes rather to run the Rifque of a
Matter new, and odd in appearance, than to be
wanting to his Friendfhip and Promife; and that
inftead of burying Gifts and Offerings with
Monf, Chapelainin his Tomb, he would rather
difperfe them thro’ the World, in which his Fame
has fo much refounded. He refolves the Three
Problems of Monf. Comieres feveral ways, raifing
them always toa greater Univerfality, and through-
out the whole Book thews the Riches and Plenty
of Geometry. By the Concern with which he
fpcaks in his Preface of thofe Problems thus pro--
vofed to the Geometricians, it is eafie to obferve
that they had turned him out of the way of more
in-portant Affairs. |

~ He names feveral IHluftrious Mathematicians

ihat have fhewn their Diflike to thefe Enigma’s.
: . Galileo
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Galileo himfelf had advifed him never. to tor-
ment himfelf with fuch things. This is cerrain,
that without making ufe of Mr. Hudde’s Reafons,
who fays that Geometry, whether Daughter or
Mother of Truth, was Free and not a Slave, one
may fay with lefs Wit, and perhaps more Truth,
that {uch as propofe thefe Queftions have at lealt
the advantage of having turned all their Thoushts
that way, and oftentimes the happinels of ex-
pounding the Riddle by chance. But it is like-
wife true, that this reafon can’t be extended to
excufe thofe that will not apply themfelves to thefe
Problems, or at moft thofe that cannot refolve
them ; but that does not leflen the Glory of thofe
that fhall doit. "
~ After the three Problems of Monfieur de Co-
mieres, Monfieur V7viani refolved one more, which
was then propofed by an unknown Perfon : But
he only did it to fill up the Meafure, and that
he might be in a Condition to declare with greater
honour, that he renounced this Trade for ever.
In 1692, he propofed in the A&s of Leipfick,
a Problem which confifted in finding out the way
of making four Windows in a Hemifpherical Vault,
in fuch manner, thar the Remainder of the Vault
fbould be abfolutely [quareable. 'The Problem was
faid to come 4. D. Pio Lifci pufilo Geometra,
which was the Anagram of Poffremo Galilei Dif-
cipulo, and he fignified that the Solution thereof
was expected from the fecret Science of the llu-
[firious dnalyfis of the Age. What he meant by
this fecret Science, was without doubt the Geo-
metry of the Infinitely Littles, or Differential Calcu-
lation, which was hardly known at that time 1

Italy even by hear-fay. B 3 Ths
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The Problem of Monfieur 7zviani was in effe&
foon difpatched by this Method. Monficur Lezb-
nitz refolved it the famre Day he faw it, ond Pub-
lithed it in the 45 of Leipfick after an infinite
Number of ways, as did likewife Monfieur Ber-
noulli of Bafil. The Name of the Marquis de
L’Hopital did not then appear in thofe Ads, the
War hindering him from receiving the Journal ;
but the Envoy of Florence at Paris having pro-
pofed the Problem to him, he prefently gave three
Solutions of it, and had given many more if he
had not found it fo very eafie. This fhews that
the Ancient Geometricians, as Learned as they
were in that Science, were not deftined to give
much trouble to the Moderns by their Queftions
about the Differential Calculation.

This Problem of the Squareable Vault was part
of a Work that Monfieur Pzviani publithed the fame
Year, 1692, under the Title of La Struttura &
Quadratura efatta dell’ intero, & delle parte d’un
nuovo Cielp ammirabile, ed uno degli antichi, del-
le Volfe regolare degli Architetti 5 in which he
treats both as a Geometrician and an Architet of
the ancient Vaults of the Romans, and of a New
one that he himfelf had invented, and given it the
Name of the Florentine. He often reduced Geo-
metry to the ufe of the Arts, and always preferr’d
the Ufefulnefs of that Science to the excefiive Sub-
limity of it.

He confider’d every thing as an importunate Di-
ftra&ion, that took him off from his Ariffeus, which
he had devoted to the King, from whom he had
received a great many Graces.

R
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" Tn the Year 1699, he receiv’d one, which work’d
up his Gratitude to the higheft Pitch. The King
chofe him one of the eight Foreign 4ffociates of
theAcademy,according to the Regulation that hehad
lately made. He was very fenfible, both by
the Dignity and by the fmall Number of his
Collegues, how honourable this Office was to him;
‘wherefore, as he himfelf declares, he refumed
with greater’ Zeal his Conjellures upon Arifteus.
In fhort, he publifhed Three Books thereof in the
Year 1701, and Dedicated it to the King, by an In-
{ription in a Lapidary or Monumental Stile, in
which the French have the Pleafure of feeing a
Stranger fpeak like themfelves. This Work 1s
full of the greateft Enquiries about the Conicss
and T don’t doubt that it would have been as much
to his Honour, if Ariffeus had been raifed again
by the Difcovery of his Works, as it was when thofe
of Apollonius were found out.

Monfieur Fiviani could not perfwade himfelf
that he had difcharged the Obligation he lay un-
der to the King, by having Dedicated this Treatile
to him; Out of the Penfion which his Majelty al-
lowed him, he built a Houfe at Florence, upon a
very agreeable Plan, and as Magnificent as was fit.
fora Private Perfon. This Houfe he called Aides
Adeodate and put that Title upon the Frontifpicce,
it being a happy Allufion to the firft Name that
was given to the King, as well as to the manner by
which he had purchafed the Houfe. An Ingenious
Gratitude, and which could not eafily fatishe it
felf, could have invented nothing more New or
more Noble than fuch a Monument. Monficur
Viviani, fo worthy by his Learning, and by his

B 4 Thalents,
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Talents, to reccive his Majefty’s Favours, becime
yet more worthy of them, by the Ufe he made
after he had received them.

Galileo was not forgot in the Plan of his Houfe :
He placed his Bufte, or Upper Part of his Body, up-
on the Gate, and his Elogium, orrather the whole
Hiftory of his Life, in other Places contrived on
purpofe ; and to the End that he might make
known to the World a Monument, which of it felf
was durable enough, he caufed a Draught of it to
be engraven, and put it at the End of his Conje-
¢tures upon Arifteus. -

The Preface of this Book abounds with his
grateful Acknowledgments to feveral Perfons, and
with the Juftice which he renders to all the great
Geometriciansof the Age, and which he paysthem, -
as I may fay, from the bottom of his Heart. He
fpeaks with great Refpe@ and Praife of the Abbots
Gradi and de Angelis, of Monf. Slufe, Hurgens,
Wallis, David Gregory, and above all of Monfieur
1.eibnitz, whom he calls the Phenix of the Learned
Men 3 and to fay all in a word, thefecond Galileo
informing us, that his almoft Divine Difcoveries
bave been of great Ufe to the Illuftrious Marquis
de L’Hopital his Friend, to Monfieur Bernouli,
and feveral other Great Men. It is eafie to judge,
that under fuch Difpofitions, tho’ he had been
brought up in the Ancient Geometry, and lived in
a Countty abounding in Wit, he would have -re-
ceived without any Repugnance (if he had lived a
a little longer) the new Geometry of the North
and it is to be lamented, that thefe- Lights, fo
worthy of his Genius, did not reach fo far as him.

His
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His Divination, or Conje&tures upon Arifteus, was
the laft of his Works. Hedied the 224 of Septemb.
1703. at the Age of 81 Years, with all the Sen-
timents of a fincere Piety. -

He had that Innocence and Simplicity of Man-
ners, which are ufually found in_thofe that con-
verfe lefs with Men than Books 5 but he had none
of that Roughnefs and kind. of Savage Temper,
which commonly refults from our - Converfation
with Books only. - He was Courteous, Modeft, a
hearty and faithful Friend,and that which includes
many Virtues in one, Grateful in the higheft De-
gree. It is true, that the general Character of his
Nation may rob him of a little of this Glory for
the Izalians commonly preferve the Remembrance
of zood Turns, and to fpeak plain, of bad ones too,
more ftrongly than other People who are only fuf-
ceptible of light Impreffions; but the Gratitude
which Monfieur #7viani has fhown upon all Oc-
cafions to his Benefactors has been look’d upon as
extraordinary, and attraed the Admiration even
of the Italians. | ' -

The Place of Foreign Affociate, vacant by his
Death, has been fill'd, according to the ordinary
Forms, by Monfieur Martino Poli, a Roman.

o
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== ErX&| Mliam Francis de L Hopital, Cheval
oﬁﬂig ”E‘ h_er, .M'ﬂfqufs de St. “Mefme, - was
| =yp| Do in 1661, of dme de L’ Hypiral,
:%kz mé Lieutenant. General of the King’s Ar-
mies, Mafter of ‘the Horfe to 'his late Royal
nghnestfgﬁan 'Dl,ﬂ{ﬂ of Orfe.-m.r, and of Eli=a-
berh Gobelin, Daughter of Clande Gobelin, Inten-
fdant__nf -the King’s -Arinies, and Counfellor of
“State in Ordinary. gt ¥
~"The Houfe of | L’Hopital ‘confifted of ' two
‘Branches ; the Eldeft, fromi which “proceeded the
Marquis, has join’d to the Name of L’ Hopiral
‘that of St. Mefine 5 and the Youngeft, which is
now extin®,. has produc’d two Marfhals of
France, and the Dukes of 7itry, both of ‘em
came from the common -Stocz of Adrian de
1’ Hopital, Lord-Chamberlain to King Charles
the VIIIth, Captain of the Hundred Swiffes, and
Lieutenant-General in Brirany ; he commanded
the Van-Gunard of that Prince’s Army, at the
Battel of St. Auhin, in 1488,

When our Marquis was but a Child he was
under the Care of a Preceptor, who at 1dle Hours
apply’d himfelf to the Study of the Mathematicks.
. The young Scholar,who had very littleDifpofition,
as it appear’d, for learning Latin, had f{carce
feen fome of the Figures of Circles and Triangles
in the Elements of Geometry, but the natural
Inclination, which is always the Index of great
Talents,
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Talents, prefently declar’d it felf: He fet himfelf
to Study with Paflion, that which at the firlt
fight would have frighten’d any Body but him.
He had afterwards another Preceptor, who was
forc'd by his Example to apply himfelf to Geo-
metry ; but tho’ he was a Man of Senfe and
Application, his young Pupil always left him at
a great Diftance behind : What we attain by La~
bour only, does not come near to the voluntary
Favours of Nature. | |

One Day, the Marquis: de L’Hopital, when
fe was but fifteen Years old, happen’d to be at
the Houfe of the Duke of Roannez, where {fome
able Geometricians, and among the reft Monfieur
Arnaud was fpeaking of a Problem of Monfieur .
Pafchal upon the Cycloid, which feem’d to be
very difficult 5 the young Mathematician faid, he
did” not defpair of refolving it. They could hard-
ly forgive fuch Prefumption and Forwardnefs even
in one of his Age ; however, a few Days after
he {ent him the Solution of the Problem. i

He enter’d into the Army, but without renoun-
cing his deareft Paffion, for he could not forbear
ftudying Geometry even in his Tent; and he
did not only retire to Study, but likewile to
conceal his Application to it.  For it muft be
confels’d, that the French Nation, tho’as polite
as any whatever, flill labours under that Kind of
Barbarity, as to doubt whether Learning carry’d
to a certain Degree, does not derogate from 2
Man’s Gentility, and whether it becomesa Man of
Quality to know any thing of Letters. He was fo
areat a Mafter of the Art of hiding his Know-
ledge, and of feeming ignorant for Fafhion-fake,

that
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that as long as he was in the Trade of War,
thofe that look moft narrowly into their Neigh-
bours Faults, never fo much as fufpe@ed him
of being a great Geometrician; and I my felf have
feen fome of thofe that were in the Service at
the fame Time, very much furpriz’d to hear,
that 2 Man who had liv’d among them, and like
them, was found to be one of the greateft Ma-
thematicians of Europe. Sgi] E et |
He was Captain of Horfein the Regiment call’d

the Colonel-General’s ; but the Weaknefs of his
Sight, which was fo fhort, that he could not
fee ten Steps before him, occafioning in the Ser-
vice perpetual Inconveniencies, which he had
long, but in vain endeavour’d to furmount, he
was at laft oblig’d to yield, and to abandon a
Pofleflion in which he might have equall’d any of
his Anceftors. | A

- Affoon zs the War had no longer any Share
in him, the Mathematicks engrofs’d him ‘wholly.
He judg’d by the Book of The Search afier
Truch, that it’s Author ought to be an excellent
Guide in the Sciences; he therefore confulted
him, and made a good Ufe of his Advice, and
contracted a Friendthip with him, that lafted *ull
Death. His Knowledge foon arrivid to fuch a
Point, as that he could no longer conceal it : He
was but 32 Years old, when Problems drawn
from the moft fublime Geometry, affectedly cho-
fen for their Difficulty, and propofed to all the
Geometricians in the Tranfations of Leiyfick,
ravifh’d his Secret from him, and forc’d him to
confefs to the Publick that he was capable of
folving them.

The
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The firlt of thefe Problems was the following,
propofed in 1693, by Monfieur Bernoulli, Pro-
feflor of Mathematicks at Groninguen 5 To find a
Curve, [uch as all its Tangents terminated at the
Axis, may always bear a Proportion with the Parts
of the faid Axis, intercepied between the Curve
and thefz Tangents. It was folv’d by none but
Mr. Leibnit= in Germany, Mr. Bernoulli in Swif-
ferland, Brother to him that propofed it 5 Monf.
Huyginsin Holland, and the Marquis de L’ Ho-
pital in France. Monlieur Hf?gﬂu confefles in
the Tranfa&ions, that the Difhiculty of the Pro-
blem made him refolve at firft' not to trouble his
Head about it, but that fo new a Queftion had
broke his Reft in Spiteof him, had perfecuted him
without Intermiffion, and that finally he was not
able to refift it. - -

One may eafily judge of what a Nature, in the
Matter of Geometry, was a Queftion that ‘ap-
pear’d {o difficult to Mon{. Hupzens. (13

All that know the News of Learning, have
heard {peak of the famous Problem of the Swiftef?
Defeent. Mr. Bernoulli of Groninguen, upon that
Occafion, propofed the following Problem in the
Tranfadions of Leipfick : Suppofe -a beavy Body
falling obliquely to the Horizon, what [ort zf a
Curve Line muft it defcribe to fall as quick as
poffible ¢ For, as it has.been already related in the
Hiftory of the Academy of Sciences for the Year
1699, this furprizing Paradox was demonftrated,
wiz, Thata Streight Line, tho’ the fhorteft of all
Lines, that can be drawn between two Points
given, was not, however, the Way that fuch a
: Bﬂ’l}"
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Body would take to-def¢end in the fialleft Space
of / Time. It was befides certain, that  the
Curve in Queftion. was not a Circle, as Galiles
believ'd it, and the Miftake of fo great a Man
may ferve’ to make ane fenfible of the Dithculty
of the Queflion.  Monfieur Bernouili propofed .
this Problem in the Month of Fune, 1696, and
allow’d all the Mathematicians of Europe all the
remaining partof the Year to think of it. He found
that thofe {ix Months were not fufficient, and
therefore he granted them the four firlt of the
following Year; in thofe ten Months there ap-
pear’d but four Solutions of it, viz. From Mr.
Newton, Mr. Leibnitz, Mr. Bernoulli of Bajil,
and the Marquis de L’Hopital, {o that England,
Germany, Swiflerland, and France, did each of
them furnith one Geometrician for the aforefaid
Problem.

The fame Names may be met with again at
the Head of fome like Solutions in the Ads of
Leipfick, and thofe Gentlemen feem to be in Pof-
feflion of the moft uncommon and fublime Know-
ledges. _

In the Hiftory of the Academy for the Year
1700, thereis an Account of another Problem
propofed, as almoft-all the reft were, by Monf:
Bernoulli of Groninguen, but refolv’d only by
the Marquis de L’ Hopital. The Queftion was,
1o find in aVertical Plain, a Curve, fiech as the
Body that defcrib’d it, defcending freely, and by
its own Weight, [hould always prefs in each of
s Points, with a Force: equal to its abfolute
Weight 2 The feveral Difficulties, that isto fay,

the Beautics of - this Problem,are there reprefen%g:
o £
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The Modern Geometricians are not eafy to be -{a-
tisfy’d; and that which made drehimedes run out
of the Bath along the Streets of Syracufz, crying,
1 have found it, would not be efteem’d by .them
fuch a glorious Difcovery. T,
' The Hiftory of the Academy. for the. Year
1699, makes mention of another Solution, - to
which few befides the Marquis de L'Hopizal
could attain. Mr. Newron, in his excellent Book
of the Mathematical Principles of Natural Philp-
Jopby, has given the Figure of & [olid Body which
might cleave the Water, or any gther Liquid,
with the leaft Difficulty that was poffible. But
he has not fhewn us by what Art or Method he
arriv’d to the Determination of that Figure, His
Secret feem’d to him worthy to be conceal’d
from the Publick. Monf. Fatio, a famous Geo-
metrician, undertook to difcover it, and fent the
Analylis of it printed to the Marquis de L’Ho-
pital 5 1t contain’d five large Pages in Quarto, al-
moft wholly taken up in the Calculation. The-
Marquis frighten’d with the Tedioufnefs of it,
was of Opinion, that he could as foon find out
the Solution as read it ; and he did effeGtually
find one in two Days time, which was very f{im-
ple and natural, and this was one of his chiefeft
Talents, for he did not only overtake Truth, tho’
never o myfterious, but he always came at it by
the fhortelt Way. It is a Kind of Fatality, that
in. all Arts the Methods, or the moft natural
Idea’s, are not thofe that offer themfelves the
moft naturally : One does almoft always put onc’s
fef to too great Expence for the Difcovery of thofe
A'hings which ong has undertaken, and therafara
. ew
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few ‘of thofe happily frugal Genius’s that don't
fpend more than 1s abfolutely ' neceffary thereto,
Itistrue, Riches and Plenty are neceflary to fur-
nith our ufelels Expences; but he that avoids
them is more Wife, and more truly Richalfo.
It would be 'too long to account here for all
the Mafter-pieces in Geometry, with which the
Marquis de L’Hopital and the fmall Number
of his Equals have adorn’d the Journals of Germz-
ny and France. = One would fufpe®, without
doubt, that to enter into thofe Queltions which
were referv’d for them, they ought to have, be-
fides their natural Genius, fome f{pecial Key,
which was in no other Hands befides. They
had one indeed, and' that was the Geometry of
Infinitely Littles, or Differential  Calculation,
found out at the fame Time by Meflieurs Leibnitz
and Newton, and afterwards brought to Perfeion
by themfelves, and the Meflieurs Bernowli and
e L Hopital, : .
The- llluftrious Monf. Huygens, who was no
the Inventer of the Differential Caleulation, as
Meflieurs Newton and Leibnitz, nor had made
ufe of it in all his Geometrical Studies, as Mef-
fieurs de L’Hopital and Bernoulli 3 and yet who,
without the Affiftance of it, had attain’d to the
molt -exalted Theories, and had rais’d himfelf
one of the higheft Reputations; and fo, like
other Men, and perhaps with much more Rea-
fon, might have defpifed what he had not known,
and treated as unprofitable that which had not
been neceflary to him in his great Works, was
neverthelefs of Opinion, both from the Merit of
thofe  who made ufe of this Method, and from
the
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the Miracles he faw produced by it; that it was
worthy of his Application : He had been {o great
a Man as to acknowledge that he could ftill learn
fomething in Geometry, and without {cruple con-
 defcended to addre(s himfelf to the Marquis de
- L’Hopital, who was but little above half his Age,.
'to be informed of the Differemtial Calculation ;
and doubtlefs this Circumftance of the Marquis’s
' Life is much more Glorious to Mr. Huygens than
to him. .
Not but Mr. Huygens did know already by
his own Experience fomething of the Do&rine
of the Infinite, to which one is guided every
Moment by the Differential Calculation ; -for
he had been obliged to penetrate even fo far in
fome of his niceft Enquiries, efpecially in that
which he made for the Immortal Invention of
\the Pendulim: For the moft Subtil Geometry
‘cannot go far without entring into the Infinite :
But there is a vaft Difference between a General
Knowledge of the Map of any Country, and the
'being able to find out all the Ways of it, and
-even thofe little Paths, which often {ave fo much
.Pains to Travellers.
. Monf. Huygens was then in Holland, whither
‘he retired after he had left Paris, and the Aca-
.demy of Sciences, of which he was one of the
.chiefelt Ornaments. It appears by a great many
wof his Letters, found among the Papers of the
-Marquis de L’Hopital, and efpecially by thofe of
\the Years 1692, and 1693. that he communicated
'to Monf. L’Hagpizal his Difficulties upon the Diffe-
ential Calcularion, and that when any thing {top’d
‘him, he did not impute it to the Method, but to
| C his

P
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his not being fufficiently Mafter of it, and fiid, |
that be faw with Surprize and Admiration the
Fxtemt and Fertility of this Art, that on which
fide [vever be turned bimfelf, be difcovered new
Ufes of it 5 and finally, (thefe are his own words)
be conceived in it a Progrefs, and an Infinite Spe- |
culation. He did even publickly declare in the
A&s of Leipfick, that without a Differential Equa-
tion he could never have arrived at the Difcovery
of a Curve, of which the Tangents and the Parts.
of the Axis always bear a Proportion to each
other : And he adds in the fame A&s, That we
mu(t obferve in this Problem, a new and fingular
Analyfis, opening the way to a great many things
upon the Theory of the Tangents, as has been ex-.
tremely well obferved by the illuflrious Inventor of”
a Calculation, without which we [hould bave found
it very diffcult to bave penetrated [o deeply into
Geometry. He writ at the fame time to the Mar-
quis de L’Hopital, that he was beholden to his:
Inftru@ions for this Differential Equation, by the:
help of which he had attained to the Solution of’
the Problem. i
" °Till this time the Geometry of the Infinitely:
Littles was only a kind of Myftery, and as one:
may fay, a Cabaliftical Science, monopolized by
five or fix Perfons. Oftentimes the Solutions were;
publifhed in the Journals, without mentioning the:
Method of coming at them, and even when that:
was difcover’d, it was no more than fome Rays
of the Science that broke out, but were quicll{_j"
overcaft. Again, the Publick,or to {peak more pro-
perly,the finall Number of thofe who afpiredto the:
“Sublime Geometry, were ftruck with an unprtl*; 0
o tabie
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. table Admiration, but not enlighten’d by it, and
| our Artifts found the Means of artradting their
- Applaufes, and at the fame time of with-holding
the Inftruttion wherewith they ought to have
paidthem.

Monfieur de L’Hopital was relolved to difclofe,
without Referve, thefe hidden Treafurées of the
New Geometry, which he did in his famous Book
of the Analyfis of the Infinitely Litiles, publithed
In 1696. there were laid open all the Secrets of
the Geometrical Infinite, and of the Infinite of In-
finites; m a word, of all thofe different Orders
of Infinites, which raife themfelves one above the
| other, and form an Edifice the moft amazing and
the boldeft that Human Mind durft ever have
| projected. : |
As there are Determinate Relations between the
 Finite Greatnefles, which are the fole Obje& of
 Mathematical Enquiries, and the Greatnefles of
 thefe different Orders of Infinites ; we come by
'the way of the Infinite tothe Knowledge of the
| Finite, to which no other Method could ever at-
tain that had not the Boldnefs and the Art at the
ffame time of handling the Infinite. The Book of
the Infinite Littles was therefore all over {hining
twith the unknown Truths of the Ancient Geo-
‘metry, and Truths that were not onl unknown,
but alfo unaccefiible to that kind nfy Geometry.
- The ancient Truths were as it were loft there 1n
 the Crowd of the new ones, and the Facility with
iwhich they were difcover’d made Men regret the

ains they had formerly coft the firft Inventers;
emonttrations, which by other Methods would
have required a vaft Compafs, fuppofing that it
| C2 had
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had been poflible to attain to them, or which even
in the hands of another Geometrician inftructed
in the fame Method would have {till been tedious |
and embarafling, were of fuch a plainnefs and

fhortnefs, as render’d them almoft fufpected.

Such is the Effe® of General Methods when
one has been able to find them out once. One 18
at the Fountain-head, and one has nothing more
to do, but to let one {elf be carried down the gentle
Stream of the Confequences. One fingle Rule of
Monfieur de L’Hopizal’s Book gives the Tangents

- ofall-the Curves imaginable 5 another, the Appli-

cation. of all the Greateft or Smalleft, or all the
Points of Inflexion and of Return, or of all the
Fuolutes, or of all the Cataptrick or all the Diop-
trick Curves. Entire Treatifes made by great Au-
thors are reduced fometimes to fome Corollaries,
which one meets in the way, and which one hardly’
diftinguithes in the Crowd ; the whole relates to,
kinds of Syftems which Monf. de L’Hopital has;
begun to bring into Geometry, and which will.
place that Science in a new Light. |
There are, efpecially upon the Mathematicks,,
more good Books, than Books well writ ; that isi
to fay, there are enough that may Inftruct, but:
few that do it with a certain Method, and as one:
may fay, with a certain Agreeablencfs ; tis well
‘enough if we have a good Matter in our hands,
the Form is too much negle@ed : - But Monfieur:
L’Hpital's Book was as well compofed as good
in it {elf, having found out the Art of Reducing
an infinite Number of - things into a -{mall Space,
‘and.with that Brevity and Exatnefs, that are fo
delicious to the Mind 5. the Order and Regulari%};
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of his Idea’s have almoft render’d the ufe of Words
unneceflary 3 His defign is only to make you think,
being more carcful to excite the Enquiries of other
People, than ambitious of difplaying his own Dif-
coveries. .

Accordingly that Work has been received with
an univerfal Applaufe; for one may juftly call
it univerfil, when ‘one can fo eafily reckon up
throughout all Europe the Votes of thofe that
have given a Negative to it, and there will always
be {fome Negatives put upon New and Original
things, efpecially when  they are required to be
well underftood, Thofe who obferve the Events of
the Hiftory of Sciences know with what Greedi-
nefs the Analyfis of the Infinitely Littles has been
Jaid hold on by all the Geometricians of this pre-
fent Age, to whom the old and the new Methods
are both indifferent, and who have no other In-
tereft than that of chufing the beft Path. As the
Defign of the Author was principally to raife Ma-
thematicians, and to fow the Seeds of the High
Geometry 1n the Minds of Men, he has had the
Pleafure of feeing the daily Fruits thereof, and of
obferving that Problems, the Solution of which
were formerly referved only for {fuch as were
grown old among the Thorns of the Mathema-
ticks, were now become the firft Effays of Young
People. This Revolution will probably grow
greater and greater, and he in time would have
had as many Difciples as there were Mathema-
ticians in the World. '

After having feen the Ulfefulnefs of his Book
about the Infinitely Littles, he engaged 1n another
Labour, no lefs proper to make G :zometricians.

C 3 This
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This Defign of his compriz'd the Conick Sections,
the Geometrical Places, the Conflruétion of the
Equations, and @ Theory of the Mechanick Curves.
This was properly the Plan of Monfieur Defzarzes’s
Geometry, but more dilated, and more complete.
He did not pretend that this Work was to be as
New or as Sublime as the firft ; He might have
turned his Enquiries towards the Integral Calcus
lation which follows, dand {uppofes the Differential,
but is attended with much greater, and as yet un-
furmountable Difhculties, and thereby at prefent
employs the moft Learned Geometricians, and is
become the Objed of their Ambition ; but he pre-
ferr’d a Bufinefs that was to be more beneficial
and neceflary to the Publick, and his Zeal for
Geometry got the better of the Concern for his
own Glory. However I am a Witnefs, that he
could not forbear regreting the Imtegral Caleu-
lation. |

This Work was almoft finifhed when he was
feized in the beginning of the Year 1704. with a
Fever, that at firft appeared by no means dan-
gerous; but when it was found to refift all the
different Remedies made ufe of by the Phyf(icians,
his Friends began to fear for him, nor did the Pa-
tient ftay for any greater Danger to put him in
Mind of his Death, but prepared himfelf for itin
a moft edifying manner ; foon after which he fell
into an Apoplexy that put an end to his Life the
Day after it took him, being the 24 of February,
and the 434 Year of his Life.

Some have attributed his Death to his exceffive
I abours in the Mathematicks, and that which
may confirm it is a Circumftance I have learnt
4o etk SO+ e
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from himfelf, viz. That many Mornings which
he had devoted to that Study, often became whole

el

Days before he was aware of it.

He had a mind to have quitted it, out of care
for his Health, but he never could abftain for
above four Days at a time 5 befides one may ealily
believe that he muft have made vaft Efforts of
Mind, when one confiders how far he was come
at the Age of 43 Years, and how much time i
fo fhort a Life he had fquander’d away out of
Love to the Mathematicks. He had been m the
Service ; he was of that Quuality which engaged
him to a great Number of Devoirs 3 he had a Fa-
mily and the Confequence of it, Domeftick Cares,
a good Eftate of his awn to manage, which al-
ways brings Bufinefs with it ; befides which, he
lived in the World, and with 1t, 1n a manner like
thofe whofe idle Empldyments are their {ole Bufi-
nefs ; nor was he an Enemy to Pleafurss ; thele
were Avocations enough in Confcience; and let
his Talents have been never fo proper for the Ma-
thematicks, it was impoflible but that his want of
Time muftbe fupplied with a prodigious Applica-
tion ; however it did not appear that his Studies
 affeted his Health, he had the Appearances of the
beft and firongeft Conftitution as could be defired.
He was by no means Melancholly or Penfive, on
the contrary rather inclinable to Mirth ; fo that
his great Mathematical Genius did not feem to
have coft him any thing. -

In his moft ordinary Difcourfes one perceived
the Juftnefs, Solidity, and ina word, the Geo-
metry of his Soul; he was of an eafie Conver-
fation, and of a perfel Honefty, open and {in-
; C 4 cere,
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Cere, confenting to what he was, becaufe he was
fo, but making no Advantage of it, the true Mo-
defty of a great Man, ready to own his Ignorance,
and to receive Inftruions even in matters of Geo-
metry, ifit were poffible to be inftructed therein
by no means Jealous, not for want of knowing
his own Superiority, but out of a natural Equity;
for without that, thofe that belicve themf{elves,
and even thofe that are Superiour to others, are
notwithftanding jealous of others.

He married Marie Charlotte de Romilley de la
Chefnelaye, a Lady of an Ancient and Noble Fa-
mily in Britany, and who brought him a great
Eftate. There was fuch a Harmony and Union
between them, that he infpired her with his Ge-
nius for the Mathematicks. He left by her one
Son and three Daughters. , |

His Place of Honorary dcademift was filled by
the Marquis of Daugean, Governour of Touraine,
Counfellor of State in Ordinary, and Grand Ma-
ter of the Royal and Military Orders de Nofire-
Dame du Mont Carmel, and of St. Lazare de Fe-
rufalem, &c. and one of the Forty Members of
the French Academy, | A

)
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. The LIFE of Monfiewr B« RNOULLIL,

ﬂo‘j(]% Ames Bernoulli was Born at Bafil the

"‘sg“@g 27. December, 1654. He was Son of

b, Nicholas Bernoulli, who is yet living,

and has confiderable Employments in

that Canton.  One of the Brothers of the Gen-

tleman whofe Life we are writing is in a yet
higher Station than his Father.

Monfieur Bernoulli was Educated after the ufual
manner of his Time ; He was defigned for a Mi-
nifter, and accordingly inftru&ted in Latin, Greek,
and the Philofophy of the Schools, but nothing
of Geometry; however, having feen by chance
fome Geometrical Figures, he was firuck with
thofe . Charms of which few Men in the World
are fenfible. He had hardly any one Book of the
Mathematicks, nor durft he make ufe of thofe he
had but by ftealth, fo that you may be fure he
had no Mafter, but his Inclination joined with a
great Capacity became his Preceptor. He like-
wife apply’d himfelf even to Aftronomy ; and as
his Father, who had other Views for him, always
oppofed thofe Studies, he exprefled his Circum-
ftances by a Device reprefenting Pbaéton, guiding
the Chariot of the Sun, with a Latin Infeription,
which fignified, I am among the Stars in [pight
of my Father,
~ He was but 18 Years old, and could hardly
otherwife be counted a Mathematician than by his
violent Propenfity for the Mathematicks, when he

gave
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gave the Refolution of that Chronological Pro-
blem, difficult enough to one of his Age, by
which the Years of the Solar Cycle, of the Gol-
den Number, and of the Indiction being given,
the Year of the Fulian Period was to be found.

At the Age of 22 Years he went to Travel ;
being at Geneva, he taught a young Woman to
Write who had loft her Eyes within two Months
after the was Born, and invented a new Method
for that purpofe, having difcovered both by Reafon
and Experience the Inefficacy of that which Cardan
propofes. At Bourdeaux he compofed univerfal
Gnomonick-Tables, which are now ready for the
Prefs. After having feen France, he returned to
his own Country in the Year 1680. there he
began to Study the Philofophy of Defcartes. That
Excellent Book did more enlighten than convince
him, and he drew from that great Author ftrength
enough to engage even with him afterwards.

At the end of the Year 1680, there luckily
appeared a Phenomenon fit to exercife a young
Philofopher; it was a Comet which has occa-
fion’d feveral famous Works, and among the reft
the Firft that Mr. Bernoulli ever publifhed, and
which he called Conamen Novi Syftematis Come-
tarum, pro motw eorum fub calculum revocando,
¢ apparitionibus pradicendis. He fuppofes that
the Comets are Satellites, ox Moons, of the {ame
Planet, raifed fo high above Saturn, tho’ placed
in the Vortex of the Sun, that it is always in-
vifible to our Eyes; and that thofe Moons are
sot vifible neither, but when they are in the
loweft Part of their Circle, and in the neareft
Pofition to us. From thence he concludes that

| Cometg
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Comets are everlafting Bodies, and that theic
Return may be fun:tuld which is alfo the Opinion
of Monfieur Caffini. Acmrdmg to the Syftem
and Calculations of Monflienr Bernouli, the
Cometof 1680, willappear again upon the 17th
of May 1719, in 1 Degr. 12 Min, of Libra.
This is a Prediction bold enough, confidering the
Exanels of the Circamftances,

Here 1 camnot forbear relating an Ob_]-:&mll
which was propofed to him very ferioufly, and
which he condefcended to anfwer in as grave a
manner : It was, that if Comets are regular and
ordinary Stars, they can no longer be efteem’d
extraordinary Tokens of the Wrath of Heaven.
He attempts feveral Ways of folving it, and at
laft comes off in this manner : He aflerts, That
the Head of the Comet being eternal, cannot be
affign’d, but the Tail may, becaufe according to
hun this laft is only accidental. - Such Meafures
~were the learned Men about 25 Years ago oblig'd
to keep with popular Opinions. At prefent we
have got over it; that is to fiy, the greateft Part
of the World are cured of their ‘Whims about
Comets, and the Fruits of found Philofophy
{pread themfclves farther and farther: It would
be a good thing, if it were pradticable, to note the
Epoca of the End of thofe Errors which fhe has
deftroy’d.

In the Year 1482, Monfieur Bernoulli publifh-
ed his Defertation De gravitate Aitherss ; he
does not only treat therein of the Weight of the
Air, {o inconteftable and fo fenEhle by the
means of the Barometer, but chiefly about that

of the Azker, a Matter xuuch more fine and {ubtile
than
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than the Air we breath. It is to the Weight
and Preflure of that Matter that he refers the
Hardne(s of Bodies. In his Preface he protefts,
that when he had form’d this Syftem, he did not
remember that he had ever met with it in that
famous Book, calP’d The Search after Truth, and
applauds himfelf for having fallen upon the fame
Opinion with Father Malbranche ; and, what is
more remarkable, that he had attain’d to it by the
fame Methods.

As the Alliance between Geometry and Natural
Philofophy produces the chiefeft Ufefulnefs of
the former, and all the Solidity of the latter, he
fet up Societies, and a kind of an Academy, in
which he made thofe Experiments that were the
Foundation or - the Proof of the Geometrical Cal-
culations, and he was the firlt Man that efta-
“blifh’d in the City of Bafil this Way of Philofo-
phifing, the only reafonable one, and which ne-
verthelefs has been {o long in appearing.

He had already penetrated mto the moft ab-
ftrufe Parts of Geometry 3 and as he ftudy’d it,
he render’d that Science more perfe&t by the Dif-
coveries he made in it ; when in the Year 1684,
the Face of Geometry was almoft chang’d at
once. The illuftrious Monfieur Leibnitz pub-
lith’d in the Tranfadions of Leipfic, fome Effays
of his new Differential Calculation, or as he {tiles
it, Infinite Parva, of which he conceal’d both
the Art and Method. As foon as Meflieurs Ber-
noul/i (for the younger Brother, a famous Geo-
metrician, has an equal fhare in the Glory of it)
perceiv’d by the little they could fee of this Cal-
culation, how great the Extent and Glory of it

would
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would be, they obftinately fet themfelves to dif-
cover the Secret, and to carry it away from him
that had invented it 3 in which they fucceeded
and perfected the Method to fuch a Degree, that
Monfieur Leibnirz, outof a Sincerity worthy of
a Great Man, declar’d, That it belong’d to them
as much as to him. Thus it is, that the leaft
" Ray of Truth breaking thro’ a Cloud {ufficiently.
enlightens Great Minds, whilft the naked Truth
can hardly make any Impreflion upon others. _
Monfieur Bernoulli’s Country did Juftice to a
Citizen who had beenfo great an Honour to it,
for in the Year 1687, he was chofen, by a una-
‘nimous Confent, Profeflfor of Mathematicks in
the Univerfity of Bafil : It was then he had an
Opportunity to €xert a new Talent, which was
that of Teaching ; for a Man has been capable of
attaining to the higheft Pitch of Learning, and
yet unable to lead others up to it, and fome-
times it cofts the Mind more Pains to defcend
again, than to continue foaring. Monfieur Ber-
noulli, by the great Eafinefs and Nicety of his
Leffons, and by the great Progrefs his Pupils
made in a very {inall time, attractted a Number of
Strangers to Bafil to hear his Le&ures. . The
Exercifes which his Office of Profeflor requir'd
of him, produc’d, among other Fruits, all that
he has publifh’d upon the Infinite Series or Ranks
of Numbers. The Queftion 15, To find the
Amount of a Sum of an Infinity of Numbers, re-
gulated according to fome Order or Law ? and
without doubt, Geometry would never fhew
greater Boldnefs than when fhe pretends to make
her felf Miftrefs of Infinity it felf, and to treat
it
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it as fomething Finite 5 thereby we difcover the
Redifications or Quadratures of Curves ; for all
Curves may pafs for Infinite Continuations of
Right Lines Infinitely little, and the Spaces which
they comprife, for an Infinity of Spaces infinitely
little, all terminated by Right Lines. One while
we find that thefe Sequels or Continuations which
comprehend an Infinity of Termns, are neverthe-
Iefs but equal to a certain Finite Term, and
then the Curves which they reprefent are either
Rectifiable or Squarable ; fometimes we find that
thefe Sequels are loft in their Infinity, and are
abfolutely out of theReach of any Caiculation >
m which Cafe the Length of the Curves, or
their Spaces, do likewife efcape our Finquiries.
Archimedes feems to have been the firft that found
the Sum of a Geometrical Progreffion infinitely
decreafing, and thereby moft ingenioufly - difco-
ver'd the fquaring of the Parabola. Dr. Wallis,
the famous FEnglifti Mathematician, upon thefe
Sequels compofed his drithmetick of Infmites,
and Meilieurs Leibnirz, and Bermoulli have car-
ry°d this Theory much farther fince his Time.

But the Obje® of Monfieur Bernoulli’s moft
conftant Pains was the Calculation of the Infi-
nitely Littles, and the Enquirtes where it was
neceflary. He, and the {mall Number of his
Equadls, had found out, as it were, 2 New World,
unknown ’till then, and of a difficult and even
dangerons Accefs, but which recompenc’d their
L.abour with immenfe Riches, and which were
not to be met with in the Old World,

Having
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Having already given an Account of the late
Marquis de L’Hopital, | have in fome manner
deferib’d Monfieur Bernowllz, becaufe they have
often given by that Method, which was common .
to them both, a Solution of the fame Problems,
which they could have laid hold on no other
Way. We will not therefore repeat what has
been there faid, but only add fome of Monfieur
Bernoulli’s particular Difcoveries.

The Differential Calculation being laid down,
every one knows how neceflary the Integral
Calculation 1s 3 this being, as one may call it,
the Reverfe of the other ; for as the Differential
Calculation defcends from Finite Greatnefs to their
Infinitely Littles, fo the Integral Calculation
does afcend from Infinitely Littles to Finite Great-
nefs ; but the Afcent is painful, and in {ome
Cafes as yet impofiible.

In the Year 1691, Monfieur Bernouli pub-
lifh’d two Effays upon the Integral Calculation,
and they were the firft that have hitherto ap-
pear’d, by which he open’d a new Way to the
Geometricians. Thefe two Effays related to the
Re&ification and Quadrature of the two different
kinds of Spirals ; one is form’d by the Extremi-
ties of the Ordinates of an ordinary Parabola, of
which the Axis is rolled up in a Circle 5 the
other is the Logarithmical Spiral, which always
makes the fame Angle with its Ordinates, concur-
ring inits Center. And as the Curve, which is
call’d Loxodromical, defcrib’d by a Veflel which
always follows the fame Rbomb of the Wind, does
likewife always make the fame Amgle with all the
Meridians, it follows, that if the Meridians were
| ' Right
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Right Lines, concurring to the Pole, the Loxodro-
mical would become the Logarithmical Spiral
from whence Monfieur Bernoul: took Occafion
to pafs from the Logarithmical to the Loxodromi-
cal Spiral, and difcover’d a great many new things,
and very curious with refpe& to the Longitudes
and Navigation,  §
About this Time the Problem of the Linea
Catenaria, propofed by him, made a great Noife
among the chiefeft Geometricians, It is the Cur-
vity made by a Chain faften’d at each End, equal-
ly heavy in all its Parts, each of which Part is
drawn down by its own Weight, and at the fame -
Time ftopp’d by the Points, After that Mef-
ficurs Leibnitz, Huygens and Bernoulli his Bro-
ther had refolv’d the Problem, and determin’d
this Curvity, he prov’d in the Year 1692, that
it was the fame with a Sail {well’d by the Wind :
And as he then began his Enquiries and Difcove-
ries: upon the Curvity, which a Spring would
make upon one of its Extremities faften’d upon a
Plain, and the other carry a Weight, he thew’d,
that -the fame Sail, which being {well’d with a
Horizontal Wind, would be bent into the Cuze-
naria, were fwell’d with a liquid Matter that
dhould gravitate upon it Vertically, it would be
bent like a Spring, or Elaftically, for that’s the
Name he gives to this fort of Curve. Thefe
Determinations are not the fimple Sports of Geo-
metry, and only to be efteem’d for the Difficulty
of their Solution, but they!'likewife occur inuﬁme
aiceft Difputes of Phyficks or Mechanicks, when
the Queftion is ‘to difcover with great Exalnefs
the Action of Liguids ox of Weights ¢ i
0
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To forbear eéntering into a longer detail of
' Monf, Bernoull’s Geometrical Enquiries, it fhall
- {uffice to give you here a Sketch of his Theory
' of the Curves that {lip or move upon them-
| felves. Whatever Curve is propofed, he confi-
 ders it as immoveable, and at the fame time he
| fuppofes that another Curve equal and like, that
is to fay of the fame Kind, {lips upon it and ap-
| plies all its Points to the Curve that is under it,
one after the other : Joyning to this Confideration
' that of the Evolute, which would have produced
 the propofed Curve, he draws from the {liding of
this Curve upon it felf not only a Roulette or
 Cyeloid, deferibed - after the ordinary manner by
4 fixed Point of the moveable Curve, but likewife
 the Cauflick by Reflexion, and befides two Curves,
the firft of which he calls the Anti-Evolute, and
 the fecond the Pericauftick; and to carry himfelf
- through' this Labyrinth of different Laws, and to
 eénable him to determine the Nature of them, it
is only neceffary to know the firft, which is the
' Spring of all the reft.

By this means he attains to a wonderful Pro-
priety of the Logarithmical Spiral, which is, that
all the Curves, which cither produce it, or are
 produced by it, after the manner we have ex-
plained them, its Evolute, Cauflick, Cycloidal Anti-
| Bvolute and Pericauflick are other Logarithmical
- Spirals, equal and like in all things to that from
 which they are generated. It is eafic to judge
 that fuch like Refolutions require a great Appa-
ratus of Geometry, and mult needs be the ut-
 moft Efforts of a Mathematical Genius.

D ~ Thefe




46 The Life of Monfiewr Ber xourrt.
+ Thefe Rollings of the Curves guided Monf, Ber-
noulli to the Difcovery of the two general Fors
mules of the Cauflicks by Reflexion and Refra-
&ion, which comprife two Se@ions of the Marquis:
de 1’ Hopitgls Book, or rather the whole Art of
Catoptricks : But Monficur Berngulli fupprefled.
the Analyfis of the Formules, and Monficur de
L’ Hopisal has revealed the Myftery thereof, -
All thefe Enquiries, and a great Number of others
as profound as thefe, -which we muft pafs over in
Silence, have been performed by the Calculation,
of the Infinitely Eittles; and was it poffible to
prove  its Excellency better, and at the {ame time
toteach the Art of handling it > And fo likewife:
this Method is become that of all the great Geo-
metricians without Exceprion; and tho’ it is fome-
tumes a little. crabbed and thorny, it is much more
eafie to learn the Pradice of it, than to advance
further without its help. |
When the Royal Academy of Sciences had re-
ceived from the King inthe Year 1699. that Efta-
blifhment by which they were allowed to chufe
eight Foreign Affociates, all the Votes immediately
fell upon the two Bernouli’s in that fmall Ngm-:a
ber. - The Eletor of Brandenbowrg having like-
wife eftablithed an Academy, at the Head of which
he placed the famous Monfieur Leibnitz, both

thefe Brothers were made Fellows of it in the Year
1701. Tho’ they were abfent they have always'
fulfilled. the Duty of Academifts by their excel-
lent and fingular Tra&s, with which they have
enriched our. Hiftory. - In that of the Year 1702,
we publifhed the Indefinite Seétion of the Circular
Arcbes of Monfieur Bernoulli of Bafil. In I7%3m
atsit b & i 18
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his Theory of the Centre of Ofcillation 5 and in the
prefent Year, we have feen his new Hypothefis of
the Refiftance of Solids, and the Analyfis of his
Elaftick Curve. In the 4&s of Leipfic he had
already given fome Idea, but imperfectly, of the
greateft part of thefe Difcoveries, but he did not
communicate them to the Academy, ’till he had
put them into fuch a Condition as was to his own
Satisfaction. ¥
- Whilft the Profeflor of Bafil raifed himfelf fo
great a Name, his Brother, Profeflor alfo of Ma-
thematicks at Groningen, made no lefs Noife; they
both tan the fame Courfe and with equal Paces.
'The Learned Men of the firft Rank could hardly
attain to that Degree, if they were not paffionately
affedted for their particular Science, and hada talt
for it fuperior to every thing elfe. ' A lively Emu-
lation excited it felf between the two Brothers,
which was yet more fomented by their Diitance,
and brought them to fpeak to one another only mn
the Publick Journals, and might have ferved to
 create 2 Mifunderftanding, if that could poffibly
| have happen’d between two fuch dear Friends.
| At laft the eldeft Brother gathering his whole
| firength together, fhot out, as I may call it, a Pro-
 blem, which he directed not only to all the Geo-
| metricians, but likewife to his Brother in parti-
cular, promifing him publickly a certain Sum if
t he could refolve it. He did it, and very quickly
' too, but gave the Solution without an Analyf(is.
Monf. Bernoulli of Bafil, who found this Solution
to be partly different from his own, defired to fee
the Analyfis of it, that he might difcover from
whence arofe the Difference of the Solutations :

k D 2 But
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But fo many difficulties intervened about the Judges
that were to examine this Analyfis, and fome other:
Circumftances of the Judgment, that they have:
not yet been determined 5 the Detail of it would
be too long, it may therefore fuffice, that the Pub-.
lick be informed that this Problem related to the:
Figures called Ifoperimeters. - Amongft an Infinity:
of pofiible Curves, which have the fame Perimeter:
or the fame Length, it was neceffary to find out
by fome General Rule, thofe, which under certain
Conditions,included the greateft or fmalleft Spaces,
~or by revolving about their Axis, produced the
greatelt or the {malleft Superficies, or the greateft
or {malleft Solids. One may guefs at the Difficulty
of the Problem, by the Defign wherewith it was
chofent 1| [ | : .
“I'was this Mr. Bernoulli who had the care of
the Edition: of Defcartes his Geometry, which was
publifh’d at Bajil : He was o full of thefe Matters,
that the Proofs which he had to corre&,  could
not pafs through his Hands without producing new
‘Thoughts and Refle®ions ; and he embellithed the
Works of that great Philofopher, which tho’ they
were done in haft, and as he calls them Tumul-
tuary, are yet very Curious and Inftrudive.
- His continval Labours, occafion’d by the Duties
of his Place, by his Thirft after Knowledge, and |
the Pleafure he took in his Succefs, were probably
the caufe of the Gout, which feized upon him
very early, and ended at laft in a flow Fever, of
which he died: the 16th of . Auguft, 1705. Aged
fifty Years and feven Months. T'wo or three Days
before his Death; - at the time of his moft ferious
Cares, he intreated Monf, Herman his Countryman,
& particular
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particular Friend, and an illuftrious Geometrician,
to return his Thanks to the Academy of Sciences,
for the Honour of having admitted him into their
Body, and according to the Example of Arebi-
medes, who would adorn his Tomb with the fineft
ifcovery he had made in Geometry, and order’d,
that a Cylinder circumfcribed to a Sphere thould
be drawn upon it 5 Monf. Bernoulli likewife or-.
der’d, that there fhould be put upon his, a Loga-
rithmical Spiral with thefe words, Eadem mutata
refurgo, a happy allufion to the Hope of Chriftians
reprefented in fome manner by the Properties of
this Curve. He finithed a great Work De Arte
Conjeétandi y and tho’ nothing of it has yet ap-
peared, we fhall venture to give fome Idea of it
upon the Credit of Monf. Herman. The Rules
of any Play being {uppofed, and the Players being
of equal Strength, one may, in what condition
foever the Game be, determine by the Advantage
which one of the Gamefters has over the other,
what odds are to be laid that he fhall win. The
Wager changes according to the different Condi-
tions of the Parties, and when eone will confider
all thefc Changes, one finds fometimes Series or
Sequels of regulated Numbers, and even of new
and fingular ones. If you fuppofe the Gamefters
to be unequal, the Queftion will be, what Odds
the Stronger ought to give the Weaker, or rect-
procally,.a certain Advantage being granted by one
to another ; the Queftion will be, how much
ftronger he that gives is than he that takes, and
it muft be obferved that the Odds or the Strength
are incommenfurable, {o that the two Gamefters can
gever be made entirely equal.  The Ratiocinations.
D3 | whiclf
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which thefe fort of Matters require, are ufually’
very nice and fine, and compofed of a great num--
ber of Views, fome of which may be loft, and’
confequently more fubje& to Error than other Ma-
thematical Reafonings. For Example, two equal
Gamefters having agreed to play four Setts each,’
and one has got three and the other two, the rea-
foning muft be very nice to determine exactly that”
ong may lay three upon his Head that has got
three Games, and one upon his that has got two 35
This is one of the moft fimple Cafes, but by this’
you may judge of thofe that are infinitely more
complicated : Some great Mathematicians,and chic fly
Meflieurs Pafchal and Huygens, have already pro-
pofed or refolved fome Problems upon this Sub-
je&, but they have only fkim'd, as I may fay,
and not enter’d into the Matter 3 but Monf. Ber-'
noulli has taken a greater Compafs, and founded it
more deeply, he has even carried it to Moral and®
Political Things, and it is thofe which will be
found the moft new and furprifing’ in his Work,
In the mean time, if we more clofely confider the
Affairs of Life, upon which we are to deliberate
daily, we fhall find that we ought to proceed m
thofe Deliberations as in our Wagers about Play-
ing, that is, we fhould compare the fumber of
Cafes, in which a certain Event will happen, ‘to_
the number of thofe in which it will not come
to pafs ; that being done, one thould know ex-
a&tly, and one might exprefs by Numbers how
much better Party would be that we embrace,
than that which we reje@. All the Difficulty 1s,
that. many Cafes efcape us in which the Event:
wighs. cqually happen, “or not happen, and the
more
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| mote there are of thefe utknown Cafes, the more
| uncertain is the Knowledge twhich Side we ought
| totake. The Train of diefe Idea’s led Monf. Ber-
moulli to this Queftion, Whether the Number of
unknown Cafes always leflening, the probability
of the Side one ought to take, does neceflarily
increafe in Propottion, fo that at laft, it ATTIvEs to
fuch a degree of Certainty as one would haveit?
It {hould feem that there was no Difficulty in
maintaining the affirmative of this Propofition; ne-
verthelefs Monfieur Bérnoulliy who «was fully
Mafter of the Matter, affured us, that this Problem
was much. more difficult than that of Squaering
the Circle, as it would in Comparifon -be mucht
more ufeful 5 for it is not fo glorious for the Spirit
of Geometry to reign in, Natural Philofophy, as it
would be in fatters of Morality, which are very
complicated, cafual and changeable, and the more
obftinate and ftubborn the Matter it has to deal
with, is the greater Honour it would acquire In
gvercoming It. -
Monf. Bernoulli was of a bilious and melan-
~cholly Temper, a Difpofition which above all
others produces in the Mind that Ardour and Con-
ftancy which are fo neceflary for great Things : It
produces in a Man of Letters an afliduous and ob-
ftinate Study, and by that fame Study fortifies it-
| felf more and more. In all the Enquiries and Dif-
coveries which Monf, Bernoulli made, his Steps
were flow, but fure ; neither his Genius, nor ha-
bitual Succefs infpired him with Confidence : He
publifhed nothing which he did not ftritly exa-
mine over and over, and he always {tood In fcar

D 4 of
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of the Opinicn of that World which had fhown .
fo great a refpect for his Produions. ,
He was married at the Age of 30 Years, and .
left a Son and a Daughter. .'
His Place of Foreign Affociate was filled by
Monf. Bianchini, one of the Pope’s Chamberlains,
and Canon of . Lﬂwﬁme in Damalo.

ﬁ%ﬁ%ﬂ%ﬁ@%@w s
ﬂ?eLIFEfy‘Monfmr AmMoNTONS. g

- 0 (Hlliam Amontons was Born inthe Year
E}ﬁ;f % 1663. He was the Son of a Lawyer,

¢ = wic} WHO having left Normandy which was:
%@?ﬁ his Country, came and fettled at Paris.
Whilit he. was in his Studies, he fell into a Di-
ftemper which made him fo deaf, that it obliged
him almoft to quit all fort . of Company at leaft.
all unneceffary” Company. - Thus being reduced
to live by himfelf, and having none but his own
Meditations for his Companions, he began to turn
his Thoughts towards the Mechanicks, and under-
took at firft the moft difficult of all Machines, or
rather the only impofiible one, I mean that of the
Perpetual Motion, of which he néither kuew the
]mpﬂﬁbl]lt}, nor the Difficulty. Whilft he was
at work at it, he eafily difcover’d that there ought
to be fome Prmc:ples in this Matter,” and that un-
lefs he knew ‘them, he loft both his Time and
Paing. ~ Hefet himfelf then to Geometry, tho!
according to the Cuftom of all Families, his own

i-'-/ppﬂfﬁd hxm in it,and ot wuhout reafon t:ertamly, |
. - if
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if People apply themlelves to Sciences only with a
defign to make their Fortune, e .
~ We are affured that he would never make ufe
of any Remedy againft his Deafnefs 5 whether it
was that he defpaired of being cured, or that lie.
found his account in the redoubling of his Appli-
cation and Attention, which that Deafnefs was the’
occafion of ; like on¢ of the Ancients who was {aid
to have put out one of his Eyes that he might not
be diverted from his Philofophical Meditations.”
Monf. dmantens learned Drawing, Meafuring and
Architetture, and was employed 1n feveral Publick
Works ; but he was not long without raifing him-
felf higher, for to that mechanical Science, which
produces our feveral Arts, and is _only employed
about our neceflary Affairs, he joined the Know-
ledze of the Sublime Mechanifm of the Univerfe.
The Inftruments, fuch as Barometers, Thermo-
meters, and Hygrometers, made ufe of in mea-
furing Phy(ical Variations, which not long fince
were either wholly unknown to us, or only known
by the confufed and uncertain relation of our
Senfes, are perhaps, among: all the ufeful Inven-
tions of Modern Philofophy, thofe in which the
?pplic':atiun of the Mechanicks to natural Philo-
ophy is moft nice 5 belides as we were contented
with the firft lucky Hit, or with the firft Idea
which thefe [aventions happily produced, they re-
mnained either Defedtive in themfelves, or very
little ufeful. Monf. Amontons {tudied them very
diligently, and in the Year 1687, when he was
but 24 Yearsold, he prefented the Academy with
a new Hygrometer, which was very much approved

by them,
! He
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" He likewife propofed to Monfieur Hubin, a fa-
mous Enameler, and a very skilful Man in thefe
Matters, the different Idea’s he had for new Baro-
meters and Thermometers, but Monfieur Hubin
had prevented hiin in fome of his Projeds, and’
did not much regard the reft, *till he took a Jour-
ney. into England, where the fame things were
propofed to him by fome of the principal Members
of the Royal Saciety.

Perhaps it will not be look’d upon any other-
wife than as an Amufement or Paftime of the
Mind, but however a very ingettious one, that
he invented a. Mcthod of communicating the
Thoughts of one Perfon to ancther at a very
great Diftance : For Example, from Paris to
Rome, in fo thort a Time as three or four Hours,
in fuch a Manner, that thofe who liv’d between
thould know nothing of the Matter ; and yet this
Propofition fo paradoxical, and fo chimerical in
Appearance, was executed in a fmall Extent of
Country, once before the Duke of Orleans, and
at another time before the Dutchefs 5 for tho’
Monfieur Amonteons did not at all underftand the
Art of making his Court to great Men, yet his
Merit had already made him known to feveral
Great Princes.

The Secret confifted in placing People in fe-
veral Pofts, at certain Diftances from each other,
who by the Help of Telefcopes, could perceive
certain Signals at the Poft before them, and tranf-
mit them to the next behind ’em, and fo on;
thefe different Signals, were fo many Letters of
an Alphabet, of which they only had the Cypher

at Paris and at Rome. The great Reach of the
' Tele-
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Telefcopes, made the Diftance of the Pofts 5 the
Number ‘of which, was to be as few as pa{ﬁble 3
and as the fecond Pofts tranfinitted the Signals to
the third, asfoon as ever he receiv’d them from
the ' firt, the News was carry'd from Paris
to Rome in almoft as fhort a time as was neceflary
to make the Signals at Paris. 124

In 1595, Monfieur Amontons publifh’d the only
Book that we have printed of Hhis, and dedicated
it to the Academy of Sciences, the Title of which
is, Phyfical Obfervations and Experiments upon
the Conflruttion of a new Hour-Glafs, and ‘upon
Barometers, Thermometers, and Hygrometers.
Altho’ the Clepfpdra’s, or Water-Hour-Glafles, {o
much in Ufe among the Ancients, have been
quite laid afide by us, on Account of the Clocks
with Wheels, which are much more exatt and
convenient, Monfieur Amontons did neverthelefs
take a great deal of Pains in forming his Clep[ydra,
hoping that it might be of Service' upon the Sea ;
for as he had made it, the moft violent Motion
of 4 Ship, which infallibly diforders all Clocks,
could not affe@ this Machine. One may fee in
his Book with how much Art that Clep/ydra was
prepar’d 5 nor is it likely that it interfered with
many of the ancient Inventions. |

He was admitted into the Academy in the Year
1699, at the time when the King gave them -
their new Rules.  Soon after which, he produc’d,
at one of the Meetings, his Theory of Friclions,
which has given fo much Light to a Matter that
has hitherto been obfcure, and yet of great Im-
portance in the Mechanicks, That was {ucceeded

by his new Thermometer, an Invention which is
7 not
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not only ufeful n the Pradtice; but has alfo fur-
nith’d us with new Views for Speculation. 'Qur
Hiftories have fpoken fully of thefe Difcoveries,
and given an Account of his Reify’d Barometer, -
and of his- Barometer - without Mercury, for the
Ufe of theSea, and of the new and curious Ex-
periments he has made about the Nature of the
Alr.
- Monfieur dmontons had a {ingular Talent for:
Experiments, fine and happy Notions of Things,
and a great many Expedients to remove any In-
conveniencies, and great Dexterity in executing
bis Projects, fo that it feem’d as if Monficur
Marigt, fofamousfor the fame Talents, had been
reviv’d in him, | :
-/ We do not therefore fcruple to compare a fim-
ple Pupil, {uch as Monfieur Anontons, was to one
of the greatelt Members that ever our Academy
had 5 nor does the Name of Pupil imply any
Diftinction of Merit among us, nor fignify any
thing more than a lefler Degree of Seniority, and
a kind of Survivance. Monficur Amontons en-
joying a perfe Health, which even thew’d it
felf by all the External Appearances, and not
being Subject to any Difeafe, leading, and having
always led the moft resular Life in the World,
was_ all of a fudden feiz’d by an Inflammation of
the Bowels, which turn’d to a Mortification in a
very few Days. He died the 11thof Ofober 1703,
atthe Age of 42 Years, and about two Months,
‘The Publick lofes by his Death feveral ufeful
Inventions he was about, wviz. upon the Printing-
Prefs, upon Ships, and upon Waggons, or Car-
riages. . What has appear’d of his may fecure lﬂa
that -
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that whatever he thought pofiible would certain-
ly ftand any ‘Trial, and the Spirit of Invention
naturally fubtle, bold, and fometimes prefump-
tuous, was 1n him accompany’d with all the' So-
lidity, all the Modefty, and even all the Difh-
dence neceflary to it. ' i

The Qualities of his Heart were yet prefera-
ble to thofe of his Mind ; there was fo natural’
and fo unaffefted a Sincerity in it, that it was
impofiible to be deceivd by it ; a Simplicity,
Freedom, and Candour, which the fmall Corre-
fpondence he had with Men might preferve, but
could not beftow upon him3 he was intirely un-
capable of fetting himfelf out otherwife than b
his Works, or of making his Court otherwiie
than by his Merit, and, by Confequence, almoft
entirely uncapable of raifing a Fortune.
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gﬁ Obn Baptiff Dubamel was bomn in the
o Year 1624, at Vire, in the Lower
7 lormapdy.  Nicholas Dubamel = his
ﬁ Father was a Lawyer in the fame
‘own, where, without any regard to his private
Intercft, his chief Care was to make up thofe
Quarrels that were brought to him, which {ome-
times occafion’d others between him and  the

Judges of the Place. 53
Monfieur Dubamel, the Son, perform’d his
firft Studies at Caén, but learned Rhetorick and
Philofophy at Paris. At the Age of 18 Yf:ai‘;s,'
: . 3
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he compofed a little Treatife, in which he ex-
plain’d, with one or two Figures, and after a
very ealy Manner, the three Books of Sphericks
of Theodofiuis 5 he added to it a very fhort and
plain Trigonometry, with a Defign to facilitate
the Entrance into A4ffronomy. Inone of his later
Works, he fays, That the Vanity of Youth ftir-
red him up to publifh the other; but few People
of the fame Age are troubled with fuch fort of
Vanity. The Inclination which carry’d him to
the Sciences, muft have been already very gene-
ral, and very far extended, fince it did not fuffer
him to pafs by the Mathematicks, fo little known,
and lefs cultivated in thofe Times and Places in
which he ftudied.

At the Age of 19 Years he was admitted into
the Convent of the Fathers of the Oratory, there
he remain’d ten Years, and left it for the Parfo-
nage of Neuili, upon the Marne. Between thefe
two Periods he join’d to the Duties of his Funi-
ons a great Application to Reading.

Natural Philofophy was at that Time like a
great Kingdom difmember’d 3 the particular Pro-
vinces or Government whereof were become
almoft independent Sovereignties.  Aftronomy,
Mechanicks, Opticks, Chymiftry, &ve. were diftin&
Sciences, and had nothing in common with
that which is call’d Phyficks, and even the Pyfici-
ans themfelves had feparated from it their Philo-
fophy, the Name alone of which betrayd it.
Phyficks being thus depauperated and ftrippd,
had nothing belonging to it but Queftions equal-
Iy thorny and barren.  Monfieur Dubamel there=
lelf;'. undertook to reltore to this Science that
o ' | which
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which had been ufurp'd from it 5 that is to fay,
an infinite Number of ufeful and agreeable Know-
ledges, proper to revive that Efteem and Relifh
which was due to it. He began to execute this
Defign by his Affronomia Phyfica, and by his
Treatife, De Meteoris & Foffilibus, both of em
printed in the Year 1660, s A
~ Thefe twa Treatifes are Djalogues 5 the Spea-
kers of which, are Thegpbilus, a great Admirer
of the Ancients, Menander, a zealous Cartefian,
and Simplicius a Philofopher, and an indifferent
Man between all Parties, whofe chiefeft Tafk was
to bring them all to an Agreement, and who
moreover by Virtue of his Charadter, was to cull
from all their Hypothefes fuch things as he judg’d
the beft. This Simplicius, or Monfieur Dubamel,
is the fame Perfon.

From the Form of his Dialogues, and his Man-
ner of handling Philofophy, one may difcover that
Cicero was his Pattern ; but it is yet more obvious
by the pure accurate Latinity of them, and which
is yet more important, by the great Number of
fine and ingenious Expreflions that frequently
occur in thefe Works, which are Philofophical
Difcourfes divefted of their Natural, or at lealt
ufual Drinefs, by paffing thro’ a rich and fowry
Imagination 5 from which, however, they have
only borrow’d that juft Dofe of Agreeablenefs,
which was neceflary to fet them off. ‘Fhofe
things which are to be eftablifh’d to a certain
IP)egree only; are what always coft the molt
Pains, -

His
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His Phyfical Afironomy is a Colle@®ion of the
principal ‘{’houghts of the Philofephers both an-
cient and Modern, upon Light, Colours, and up-
on the Syitems of the World ; and befides every
thing that belongs to the Globe, to the Theory of
Planets, and to the Calculation of Eclipfes, are
thereby Mathematically explain’d.
~ So likewife his Treatife of Meteors and Eoffils,
1s 2 Collection of ‘all that any Authors of fome
Reputation have writ upon thofe Matters; for
Monfieur Dubamel did not confiie himfelf to
the moft eminent.  In his Difcourfe about Fo/fils,
we may obferve a great Knowledge of Natural
Hiftory, and efpecially ‘of Chymiftry, tho’ this
latter Art was in thofe Times involv’d in Myf{teries
and Darknefs, which could not eafily be penetra-
ted. :
 He has been reproach’d of being too fevere
upon the great Defeartes, a Man fo worthy of
Refpect from all the Philofophers, even {uch as do
leaft  agree with him. Indeed Thegphilus does
fomnetimes treat him fevere enough, for which
Monfieur Dubamel’s Apology is, That the Part
which Theophilus afted, was of a Perfon entirely
partial to Antiquity, and incapable of any Modern
Taft 5 but that Szmplicius never treated him ill,
and therem he faid' true, tho’ at the Bottom,
"twas Simplicius that put Words into the Mouth
of Theophilus. |

In 1663, which was the fame Year that he left
his Living ‘of Nezilli, he pubhifh’d his famous
Book, De Confenfie veteris & nove Philofophie.
*T'is a general Account of Phyficks, or a Treatife
of Firft Principles. What the Title promifes,

15
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is fully perform’d, and the Spirit of Reconciliation,
ercditary to the Author, triumphs throughout
the whole Work. He begins with the {ublime
and fcarce intelligible Metaphyficks of the Pla-
onicks, about Ideas, Numbers, and Architypical
forms ; and tho’ Monfieur. Dubaimel does ac-
knowledge the Obfcurity of them, yet he cinnot
refufe them a Place in this kind of States-General
of Philofophy. He treats with the fame Mode-
ration the Principle of Privation, the Edudtion
of fubftantial Forms, and fome other Scholaftick
Notions 3 but when he comes at laft to thofe
Principles that are to be underftood, that is either
to the Laws of Motion, or to the lefs fimple Prin-
ciples laid down by Chymifts, one perceives, in
fpight of his Inclination to accommodate Matters
among all Parties, he naturally lets the Scale
turn on this Side. - One may even perceive; that
it is with Unwillingnefs he enters into thofe ge-
neral Difputes, which in Effet are only about
Words ;5 the only Merit of which is, that they
have a long time pafs’d for Things. His Inclina-
tion and his Learning, upon thofe Occafions, do
always hurry him back to Experimental Philofo-
shy, and efpecially to Chymifiry, in which he
{eems to have taken a particular Delight. '
 In 1666, Monfieur Colbert, who knew how
much the Glory of Learning contributes to the
Splendour of the State, propofed to the King,
.and obtain’d his Majefty’s Approbation for the
' Eftablithment of a Royal Academy of Sciences 5
and got together, with a fingular- Judgment, a
{mall Number of Men ; among whom, each

one excelled in his kind : There was wanting to
E this
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thisSociety, a Secretary, that could underftand|
and readily fpeak all the different’ Languages of
thefe learned Men, of a Clymift for Example,,
or of an Aflronomer, &-c. and fuch a one asi
1night be their ‘common TInterpreter to the Pubs.
lick, and that could give to fo many thorny andl
-abftratted Matters a Light, and a certain Tum,,
and even an Agreeablenefs too, which many Au--
thors negledt, and. yet which moft Readers ex--
pedt 5 finally fuch a one, who by his Charadter,,
‘was wholly free from Partiality, and. fit to gir.;E:

a difnterefted Account of the Debates of that:
Academy. The Choice that Mr. Colbers made:
to perform that Fun@ion, fell upon Monfiear:
Dubamel 5. and’ indeed after the Proofs he hadl
given without Defign, of all thofe neceffary Qua-.
lities, a Choice tiade by fo judicious a Perfon,,
could not fall uport any other than him. %

His Skill in the Latin Tongue having fhin'd
thro’ all his Works, and ‘become the more remark-:
able, as the Subje@ thereof was léfs favourable,,
‘he was chofen to tranflate into that Language,
‘A Difeowrfe abour’ the Rights of ithe late Queen:
upon Brabant, Namur, and fome other Lordfbips:
‘of the Spanith Low-Countries. The King, whoi
<caus’d it to be publifh’d in the Year 1567, wasi
defirous it might be read in all thofe Parts of!
Eurgpe where his'Conquefts, and perhaps a great!
Number of excellent Books had not yet render’d|
the French Language {o familiar as it is become!
fince. |

To this Work which fupported the Rights of
‘the Queen, there fucceeded the next Year ‘ano-
‘ther by the fame Hand, and in Latin, in foenc'\:_ |
" I " 0
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of thofe of ‘the Archbifhop of Paris, againft  the
pretended: Exemptions of ‘the Abbot of St. Ger-
miains desPress. *Twas Monfieur de Perefixe,
the | then: Archbifhop, who engag’d Monfieut
 Dubamel in this Undertaking, believing, probably,
that the Name of an Author, o averfe from at-
tacking any Body unjuftly, that he would fcarce
Atrike the firft Blow upen any Account what-
ever, ‘would very much byafs the “World in
' Favour of the Archiepifcopal See. Indeed- this
was the only time that Monficur Dubameél would
' be perfivaded to do that Violence to his Charadter,
as to a& the Part of an Agreffor 5 and it was not
.amifs that he thould a& it once, to ferve for a
‘Model of that Moderation and good Breeding
‘with which fuch fort of Difputes ought to be
| @riediign, i Hw; 2 RoDL 10 Bis (DRSO
' Thegreat Reputation of his Latinity, was the
- occafion that'in the Year 1662, Monfieur Colbert
- de Croiffy, Plenipotentiary for the Peace of Aix
Iz Chapelle, took him ‘along with him thither,
where he often employ’d him in all thofe Bufi-
' nefles that were to be treated of in the Latin
Languages with foreign Minifters 5 and 'the’ the
Pu-riR( of the Language may appear to be a Cir-
cumftance of no great Momment, with refpeét to
« the' Negociation of Peace, yet Politicians know
- very well that nothing fhould be negletted that
.« can raife’ the Chara&ter of a Nation in the Eyes
' of its Neighbours or Enemies.

- After the Peace of Aix la Chapelle, Monfieur
| ide Croiffy 'went Amballador to England, and took
-Monfieur: Dubainel with him. He made that
- Voyageas a Philofopher 3 his chief Curiofity was
B E g 10
|
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to - fee the Learned Men, and above all, the illu-
ftrious Mr. Boyle, -whoopen’d to hin-all. his
Treafures - of - Experimental Philofophy.. From
thence he 'went into Holand for the {ame Pur-
pofe 5 and -in thofe two Voyages he acquir’d the
Riches ‘with -which - he: afterwards adorned his
Being- return’d to France, and in Poffeflion of
his Place/of Secretary to the Academy, he pub-
lifh’d his Treatife De Corporum Affeélionibus, in
the Year 1670, = There he carry’d on his Philo-
fophy as. far as to the Knowledge of Medicines,
and was not contented barely to touch upon. the
Principles of it ; two Years afterwards he pub-
lith’d his Difcourle, De Mente Humanz, which 5
a Metaphyfical Logick, or a Theory of Human
Underftanding, and of Idea’s, with the Art
of guiding - our Reafon’s, Now tho’ Philofophical
Experiments may feem to be foreign to this Sub-
je&, yetthey are plentifully made ufe of by him,
furnifhing him with all the Examples he ftood
in need of 3 ‘and he was fo full of them, that
they feem’d to overflow every Moment. |
The next Year, that is to fay in 1673, appear-
ed his Book De Corpore Animato. One may eafily
judge by the Title, that Experimental Philofo-
phy abounds every where in it, and fo does Ana-
tomy too, of which Monfieur Dubamel had ae-
quirda great Knowledge both by the Conferences
of the Academy, and by a particular Correfpon-
dence which he maintain’d with Monfieur Steno
and du Verney.  When Monfieur du Verney began
to fettle at Paris,- and -at the fame Time efta-
blifi’d a new Taft for Anatomy, Mon%cur
i u-
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‘Dubamel was one of the firft that laid hold upon
‘him, and the Difcoveries he brought with him.
‘Such a Difciple fpurred on the young Anatomil
to a much greater Progrefs, and- likewife, contri-
buted thereto. { slori 2 rreds | -
- In this Book De Corpore dnimato, he takes- No-
tice of his being reproached for leaving Difputes
undetermin’d; and being too indifferent himfelf
between  all Parties, and promifes to mend that
Fault ; but we muft confefs he does not feem to
have kept his Word too much. - It 15’ a -Fault
however that few Philofophers are guilty of.

In the fame Place, he charges himfelf with ano-
ther Fault, and is much more concern’d at it 5
which was, that he being a Clergy-man, fhould
facrifice fo much of his Time to profane Philofo-
phy. Itis eafic to fee that he could have jufti-
fy’d himfelf with a Cloud of ‘Reafons; - but none
of them did fatisfy the extream Tendernefs of
his Confcience.' - He declares, that he -will return
to a Work of Divinity, lof which he had form’d
a Scheme from the very time of publithing his
firft Books, but that the Execution of it had al-
ways been prevented. |

Notwithftanding Which, he met with a new
Interruption. A fuperior Command, Hand very
honourable to him, oblig’d him to compofe an
entire Courfe of Philofophy, according to the
Forms ufed in Colleges. = This Work. appear’d
in 1678, under the Title of Philofophia vetus &
nova ad ufum Schole accommodate in Regia Bur-
gundia pertraflata : And is a Colle@tion as judi-
cious and happy as poffible, of the ancient ldea’s

and of the new 3 of the Philofophy of Wc;rds(i
an
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and of that of Things+ of the Schools, and of
the Academy. And to “fpeak yet mioré juftly of
it, Meafures ate kept with the Schiools,  but the
ﬁcadem}? predominates. - Mon(. Dubamél has dif>
perfed throughout the whole Work all that he: had
gather’d i the Debates of the ‘Saciety; Experi-
ments, Difcoverics, Reafonings, and ' Conjetures.
The Suceefs of the Work has been proportionably
great 3 the new Syftems in a manher: difguifed,
or ifitermixed with the old, have been more eafily
admittéd by the Enemies of thems and perhaps
Truth it felf has met with lefs oppuﬁnofr fur belng
fupported, 4s it were; by Error." .

Sevcr%ll Years after the Publication of thls Book
forie’ Mifionaries that carried it with them to the
Eaft-Indiés, writ hither that they had taught that
Philofopliy. with very good Succefs, particularly
the Phyficks, which among the four Patts of the
entire- Courfe, is that wherein the Academy and
the Modetns are’ moft concerned. People. that
were little inftrudted; atid only  guided! by . their
natural Taft, did ‘not long halt betwéen the two
Kinds of Phllufuphy, nne: of whmh haﬁ rcigned

fo many Ages among us,
1t 16oks as 1f Mont, Dubaﬁzel was dmﬂmcd to bf:

the "Philefopher of the Eaft. Father Bopver, a

Jefuit“ and famous Miflionary of China writes,
that wher' his Brethren and he compofed in the
Tartarian: Language, a Body of Phllofuphy for

the Fmpetor, ‘and thatovaft State, in ordérto lead
themt by thdt means into the Truths of the Gol-
pel, one of the chief Springs they made ufe of,
was the Ancient and Modern Ph:iufuphy of Monf.

Dubamel, -who oucht therefore to be - comforted
foy
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| for the Pains he had taken about it fince it open’d
'a Way in thofe Countries for the admiffion of the
| Chriftian Religion, ¥ |
. At laft  however he difcharged himfelf more.
pundually of the Duty he had laid upon himfelfs
for in the Year 169¥, he Publifhed a Body of Di-
'vinity in Seven Tomes with the following  Title,
Theologia Speculatrix &~ Praftica Fuxta SS. Pa-
teunt dogmara . pertrafiata &+ ad ufum Schole. ac-
commodata. . Divinity - has been long filled with,
Subtilties - which indecd were very ingenious, and
even ufeful in fome Degree 5 but very often tgo
exceflive 3 and at the fame time, People negleted
the Study of the Fathers, Councils, Hiftory of
the Church, in a word all that they now call Po-
fitive Divinity ; they went as far as they could
go by the Metaphyficks alone, and without the
help of Fads, almoft wholly unknown, and this
Divinity may be properly called the Daughter of
tbe Mind and of Ignorance 5 but at 1aft the mare
wholefom and more nice Views of the two lafk
Ages, have made the Pofitive Divinity prevail.
Mon{. Dubame! in his Work has united "1t with
that of the: Schools, and no body was more fit
to bring about this Re-uuion 5 for what Experi-
mental Philofophy is, with refped to the Scho-
laftick, the fame is the Pofitive Divinity , with
refpec to the old School Diyinity 3 tis the Pofitive
that gives ftrength and folidity to the Scholiaftick,
and Monf, Dubamel did exaltly the {ame for Di-
vinity as he had done for Philofophy 5 ‘on one fide
and on the other we fee the fame extent of Know-
ledge, the fame Inclinations, and the fane Endea-
vouss to reconcile Opinions, the fame Judgment
| E 4 in
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in chufing where it is neceflary 5 finally, thefame |
Soul acting upon different Matters. One may there- |
fore reprefent to ones.felf fram this Work what it |
1s to be a Philolopher and a Divine all at once;
a Philofopher embracing the whole Body of Phi-/
lofophy, and a Divine taking in the whole Com-" |
pafs of Divinity, =~ f
This almoft immenfe Labour engaged him in
another.  He was defired to make an Extra& from'
his Body of Divinity of fuch things as were moft’
neceffary for young Clergymen whilft they were
inftructed inthe Seminaries : Being fenfible of’
the Ufefulnefs of fuch a Defign, he undertook it,
tho’ he was at that time Seventy Years old, and’
fubje& to an Inﬁrmity which from time to time’
brought him to the brink of his Grave; Nay, he’
did more than was expe@ed of him, for he treated
of feveral Matters which were not atall in his Firft
Work, and made it almoft a New one, and pub-
lithed it in the Year 1694, under this Title;
Theolggie Clericorum feminariis accommodate [um-
wmarium. This Summary contains Five Volumes.
This Application to Divinity was no Inter-
ruption to his Academical Duties. He did not
only continue in the Exercife of his Funéion as
Secretary, and in regiftring the Tranfa&ions of
every Meeting, but lhe alfo undertook to compofe
in Latin a general Hiftory of the Academy, from
its Eftablifhment in the Year 1666, down to the
Year 1696. He made thofe Years the Period of
his Hiftory, becaufe he refigned his Officein 1697,
having reprefented to Monf. Pontchartrain, Chan-
cellor of France, that he was become fo Infirm,
asto ftand in need of a Succeflor, It ‘would be

i 4
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' my Intereft to conceal in this place the Name of
the Perfon that durft fucceed fo great a Man, but
the Obligations I lye under to him for his Good-
nefs in approving, and his Care in forming me,
“will not allow it. |
*Twas in the Year 1698, that his Hiftory ap--
peared under this Title, Regie Scientiarum” dea-
demix Hiftoria, the Edition was foon {pent, and
in 1701, there came out a Second much larger,
being augmented with the four Years that were
wanting to compleat the Century ;' the two: laft of
which are comprehended in the Frenck Account
of the fame. NARRTRES
" If the Date of his Books were not an incon-
teftable Proof, we could hardy be fo bold as to:
affert, that in"the fame Year 1698, in which he
publifhed the Firft Edition of his Hiftory of the
Academy 3 he alfo gave us a very Learned Theo-
logical Work 'entitled, Inflitutiones Biblice, fer
Scripture [acte Prolegomena, uni cum [eleélis An-
notationibus in Pentateuchum. In which he has
colle&ed all that is moft neceffary to be known'in
the Criticifm of the Holy Scriptures 5 a fure and:
right Judgment is the Archite& that chufes and
difpofes of the Materials which a vait Erudition
fupplies it with;the fame Character reigns through-
out the Notes upon the five Books of Mofes, being
concife and well chofen, inftrutive and only
curious in order to inftruc the better; Learned
without Pomp, *and intermingled fometimes with
Sentiments of Piety, which proceeded as naturally

out of the Heart of the Writer, as from the Sub-
je& it felf, i |

In
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In 1701, he publithed the Pfalms,and in 1703.the, |
Proverbs, TWifdom of Selomon and Ecelefiafles, with.
the like Notes 5-all thefe Treatifes were only the.
Fore-runners of another vaftly greater, upon which
he was at work, that is, of the whole Bible, wuth,
Notes upon all thofe p}aces that required it, and
fuch Notes as hie 'was able to give 5, this appeared-.
in the Year 1705, when he was of :he. Ageof 81,
[his Bible, both by the Beauty of thahditmn and
by the meem&ncﬂ and Ufefulnefs of the Com-
ment, 'placed at. the; bottom of every Page, does,
in-the opinion of the Learned, far exceed all tho&;
that have been yet publifhed. ‘ |

-Being, arrived to {0 great an Age, and havmg
acqmrﬁﬂ 4 greater' Right to, 2. Glorious Quietus
than'any other whatever, but being uncapable to.
live idle, he intended to have continued to turn
into Latin the French Hiffory of the Academy, and
he had already begun to Tranflate the general Pres
face, .but was prevented by an eafie. and gentle
Deith, proceeding only from the bare Neceffity
of Dymg, which happend upo;} t—he 6th of Au-
ﬂuﬂ 1706,

Hitherto we have nnly da{'crlbed hu:u as a Man,
o Learning and Member of the Royal Academy :
We (hould now reprefent himas a- Man, and give
fome  account of. his  Morals, but to do that we
muft make the Panegyrick of a Saint ; we are not
therefore worthy to {peak, upon this Part of his
Elogium,which ought to be perfurme.d in a Church,
and not in a Philofophical Meeting 3 we fhall mﬂy
hint at two Fads, that may be related by a Pro-
phane Mouth.

He
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. 'Hé went orice a Year to vifit' his old Flock at
Neiiilli upon the ! :Marne, and that Day was kept
as:a Feftival throughout the whole Villages no~
body wotld work, 'and they were wholly. taken
up with the Pleafure of feeing him. “All'the World
kriows what are the Virtues, rot‘only Mordl but
Chriftian, necelfaty-to make a'good Paftor, and'to
procure him {o great an Afcendant over the Hearts
of - his Pedple, ‘and of what value are the Praifes
of thofe | over. whom one has had'-an Authority
once, but has moné-any longer, 00 o Luoi
- WHhillt "he s in England, the Englifb Catho-
licks:«which-ufed  to! fréquent thie'Cliapel of the
French Ambaffador would commonly fay, Let us
bear Mafs frombe Holy Prieft. 'Thele Foreigners
did not want a long time to form fuch a Notion
of him 2s he deferved; an:external’ Simplicity,
and which he could not be {uppofed to affect, dif-
cover’d his iriternal Virtues, and betrayed the De-
fire he had of ‘concealing them : It was eafie to
perceive that-his Humility did not confift in Words
and Difcourfes, but in his real 'Sentiments, and
was founded even ‘upon his 'Lezrnings and his
Charity - was too often exertéd not to be, in {pight
of all his Precautions; very plain and vifible; the
geneial Defire he ‘had of being nfeful torothers
wis fo well known, that the favourable Charaters
he gave of Perfons, loft partof their jult weight,
becaufe they came from him. '
o Cardinal Ambony Barberin, great Almoner of
France, made him one of the King’s Chaplains in
the Year 1656, which we had forgot to take notice
of, tho’ it 1s a Circumitance that ought rot to
have been omitted in the Life of any other
Perfon, He



72 The Life of Monfiear Recis. ©

1o He was all his time in great Efteem with the
Chicfeft of our Prelates : Notwithftanding which,
he was never spoflefled of ariy but very fmall Be-
ngﬁcgs,- WhICh ﬂl“ hﬁlps tﬂlHUﬁl‘atﬁ hlS Ghau
racter 5 for the laft Stroak of which, [ thalladd,
that he rever. was: pofleficd of any whereof hé
did not diveft 'himfelf for the fake of fomebody
ofsO8RER 17 156 3sinsl & re drarn OF i sTpooin
2-'The Office:of Penfioner Anatomift which he en-
joyed ‘in the Academy, -has been filled by Mon-
dieur Littres and that-of Affociate Anatomift en-
joyed by Monf. Littre,was given to Monf, du Porne
the Younger, who was Monf, Dubzmel’s Pupil.

BASALIBALABLINTRIDBEAEAE
- The LIFE of Mosfiowr Rsrs,

PR Erer Silvan Regis. was born in: the
i P W Year 1632, at La Salvetar de Blanguye-
%ﬁ%ﬁg fore in the' Agenois, ' His Father was
77T in very good Circumftances, and’ liv'd
to! the:top of ’em ; but as he had a great many
Children, fo he left but-a very fmall Fortune fo
our Mon{ Regis, who was one of the Youngeft.
After having with Reputation gone thro’ the
Studies of Humanity and Philofophy in the Je-
fuits College at Cabors, he apply’d himfelf to Di-
vinity in the Univerfity of Paris, being defigned
for a Clergyman; and he became fo great a Mafter
of it in four Year’s time, that the Body of ‘the
Univerfity follicited him to take his Doétor’s De-
gree, offering to Lear the Expence of it themfelves.
But he did not think hinfelf worthy of it tillhhz
X a

s




The Life of Monfiear Rzcis. 73
had ftudied in the Sorbonne : Thither he went, but.
beinz difgufted at the exceflive tedioufnefs of that
which was dictated to him by a famous Profeffor,,
only upon the, Queftion of the Time when the.
Eucharift was inftiruted, and being taken with the
Cartefian-Philofophy, which he jult then began to
know by his Converfation with Monf. Robaut, he
abandon’d himfelf wholly to that Philofophy, the
Charms of which, abftra&ed even from its No-
velty, could not fail to become very agreeable to
fuch a Genius as his. He had not above four or
five Months to ftay at Paris, {o that he made haft
to bé inftru&ed by Monf. Robaut, who on his
Side, being zealous for his Dotrine, took a great
deal of pains with a Difciple whom he found fo
fit to propagate it.
 Monf. Regis having left Paris with a kind of a
Miffion from his Mafter, went to eftablith his new
Philofophy at Touloufe, by Publick Lectures which
he fet up in the Year 1665. He had an agreeable
Facility in Speaking, and the Gift of bringing down
the moft abftra® Matters to the Capacity of his
Hearers. The whole Town being prefently alarm’d
by our new Philofopher, the Magiftrates, Clergy-
men, and all the Learned ran to hear him, even the
Ladies themf{elves made part of the Auditory ;and 1f
any one ought to fhare with him the Glory of this
great Succefs, it was at leaft .none but the illu-
ftrious Defeartes; whofe Difcoveries he preached
up. _
i There was a Thefis maintained of .pure Carte-
fianifin in Fremch, Dedicated to one.of the firft
Ladies of Touloufe, whom Monf. Rezis had made
a very able Carzefian, and he himfelf prﬁﬁdcdhat
' ' inat
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that Thefis. ~ The Parties difputed in French; and
thé Lady her felf folved *I?everal confiderable Biﬂ'i-
ctilties, and it feemed as if People, affetéd by
all thefe Circumftances, had refolved Eﬂtlreiy to
abjure the ancient Philofo phy.

The Magiftrates of Touloufe being very fenfi bla
of the Inftru®ions ‘and Lights that Monf. Regis
had brought to them, fettled him a Penfion upon
the Town-Houfe; a Thmg almoft incredible in
our Age, and Glorious enuugh for: the. ﬁld Gre-
cians and Romans.

- The Marquis de Vardes, at that Time banlﬂled
into' Languédoe, being come to Touloufe, and pre-
fently acquainted with Monf. Regis, got leave of
the Town, but not-without { tnp@rtmmty, to-carry
him along with him to his Government of Aiguess
mories, where he ftrily united him to himfelf
by his own Merit, and by the Efteem and Friend-
thip, which is for the Glory both of the one and
of t‘he other ; he had no occafion to engage him
by thofe other means that commonly pafs for the
moft efficacious. He endeavoured to employ, ot
rather to amufe, himfelf with him in the Cerze-
fian Philofophy ; and as his Wit had made him fhive
in 2 Court that knew how to Judge of it, perhaps
the Philofopher did not lefs profit by the Conver-
fation of the Courtier, than the Courtier by that
of the Philofopher, each of thefe two different
Characters being ufually compofed of that wfhmh
is wanting 1n the other.

The Marquis de Vardes went to Mmtpeﬁia* 111
the Year 1671, and Monf. Regis;"who acgom-
panied him thither, read LeGures in that City,

wuh the fame Applaufe he had -done at Towlou/e.
But
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But all great Talents muft finally center in the Ca-
pital, whither Monf. Regis came in the Year
1680, and began to hold the fame Lettares in
the Houfe of Menf. Lemery, at prefent one of the
Members of the Academy. The Concourfe of
People was quickly fo great, that it became too
inconvenient for the Houfe of a private Perfon:
-Places were taken a great while before the Hour
appointed for ‘the Letture, and ‘perhaps the Se-
verity of this Hiftery does not forbid me to ob-
ferve, that the 'moft agreeable Acor of the
ftalian Play-Houfe, (who when he was off of
the Stage, conceal’d the ferious Spirit of a Phi-
lofopher, under a’ Mask of an inimitable Badi-
nage ) was feen to frequent thofe Lectures daily.

- *T'is a Fault to fucceed too well : The Lecbures
of Monf. Regis made fuch a Noife, as became
fatal to them. The late Archbifhop of Paris, out
of the Refped he paid to the Ancient Philofophy,
{ent him an'Order to fufpend them, difguis’d un-
der the Form of an Advice or Requeft, and f{wee-
ten’d with a great many Commendations. Thus
the Publick were depriv’d of thefe Meetings at the
End of fix Months, and in the Middle of their
moft lively Relith for them ; and fo perhaps,
‘tho’ without Defign, their Inconftancy was ob-
viated, and their Efteem increas’d for what they
“had loft. '

* Monf. Regis being now ‘more free, employ’d
all his Thoughts about publithing a general Sy-
dtem of Philofophy which he had compofed, and
‘which was the principal Occafion of his Journey
‘to Paris. . But this Defign ‘was likewife crofs’d
“during the ‘Space -of ten Years § at luft, with the

Afiftance
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Affiftance of Time and Reafon, he overcame all
Oppofitions, and the Work appear’d in the Year
1690 under this Tite, A Syflem of Philofophy,
containing Logick, Metaphyficks, Phyficks, and
Morality, 1n three Vols. in 4to.

The Advantage of a general Syftem is, that it
furnifhes the Mind with a more pompous Specta-
cle, which always delights to look down from a
areater Eminency, and to difcover a larger Extent
of Country 3 but on the other Hand, it is an Evil
without Remedy, that Objeds view'd at a fars'
ther Diftance, and ina greater Number, are gene-
rally moft confufed. Different Parts are link’d
together, for the Compofition of a whole, and
mutually ftrengthen’d by fuch a Union 5 but then
each of them are handled in particular with lefs
Care, and fuffer by being a Part of one general
Syftem. One fingle Subjett well explain’d,
might perhaps fatisfy as well, without reckoning
that as foon as ever it was well explain’d, it
would always become general enough 3 if one
confiders the Glory of the Author, there remains
no more to one that undertakes fuch a Work,
but that of a judicious Compilation, and tho’
like Monf. Regs, he might add to it feveral new
Idea’s, the Publick ‘will not take the Pains to
diftinguifh them from the reft. |

Engaged as he was to defend the Cariefian Phi-
lofophy, he publithed in the Year 1691, an An-
{wer to the Book entitled , Cenfura Philofophie
Cartefiane, writ by one of the moft learned Hands
of Eurgpe 3 and the late Mr. Boyle, a very good
Judge, having feen the Anfwer, was of Opi-

nion, that it might ferve for a Pattern to all that
: | {hould
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‘{hould be undertaken for the Future in the {ame
‘Caufe. The following Year, Monf. Regis defen-
\ded himfelf again{t a Learned Profeffor of Philo-
fophy, who had attacked his general Syftem. Thefc
'two Anfwers which he thought himfelf obliged
to give in a very little time, and an Augmentation
of more than a third Part, which he had juft
| before made to his Syftem at the very time he was
perufing it, were the Occafion of his falling into
thofe Infirmities that grew upon him ever after.
'Thus Philofophy it felf has its Paflions and Ex-
| cefles that cannot efcape unpunifhed.

Monf. Regis was embarked in yet greater Difputes,
‘on account of his having attacked in his Phyficks,
'the Reafon that Father Mallebranche had given in
‘his Search after Truth, why the Moon appears
 biggerat the Horizon than it does at the Meridian ¢
' They writ on both Sides, and the chief Queftion
\was reduced between ’em to this Point, Whether
'the apparent greatnefs of an Object depended folely
von the greatnefs of its Image painted on the Re-
\zina , or on the real greatnefs thereof, and the Na-
“tural Judgment which the Soul makes of its Di-
ftance, infomuch, that all the reft being equal,
\the ought to fee it fo much the larger as{he judges
\it more remote 2 Monf. Regis aflerted the former ;5
\Father Mallebranche the latter, and maintained, that
‘a Giant fix Foot higher than a Dwarf, and placed
‘at the diftance of twelve Foot, would neverthe-
'lefs appear higher than the Dwarf that was placed
-but two Foot off, in fpight of the equality of the
- Images which they both formed in the Eye ; the
' reafon of which was, one fees the Giant as more

remote on account of the Interpofition of different
iy Objedls 5




78 The Life of Monficur R e 1s.

Objeds : He would not even allow to Monf. Regis,
that the Image of the Moon at the Horizon was
~ augmented by the Refra&tions, at leaft in the man-
ner it ought to be for this Phenomenon, and he
added different Experiments, by which the Moon
ceafed to appear larger, as foon as it was feen in
fuch a Way as not to be efteemed more remote.
Monf. Regis however maintained his Opinion, and
as Authors, according to the cuftom of all Difputes,
do multiply their Writings fometimes very unne-
ceflarily 5 Father Mallebranche thought he had
a Right to determine the Queftion by way of Au-
thority 5 but it was fuch an Authority as might
be made ufe of in the Way of Learning. He pro-
cured a Certificate of Four of the moft famous
Geometricians, who declared, that the Proofs he
bad brought of bis Sentiment were Demonflrative,
and plainly to be deduced from the true Principles
of Opticks. The Geometricians were the late Mar-
quis de L'Hopital, the Abbot Catelan, Monfieur
‘Sauveur and Monf. Parignon. Monf. Regis upon
this Occafion aced according to the firft Sugge-
ftions of Nature, and endeavour’d to find fault
with each of thofe Gentlemen. The Fournal des
Scavans of the Year 1664, was the Theatre of
this War.

It was likewife fo, at leaft in part, of another
War between the fame Adverfaries :  Monf. Regis |
in his Metaphyficks, had often fallen foul upon
thofe of Father Mallebranche : One of their chief
Difputes turned upon the Nature of Idea’s, upon
their Caufe, whether Efficient, or Exemplary; a
“Subje& fo fublime and abftradted, that tho® the
“Mind of Man cannot difcover a fufficient Certainty

| 1 u
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in it yet it is Glory enough to have arrived 2t
well-grounded or reafonable Doubts, The two
Metaphyficians debated likewife, whether Pleafire
does render us aftually bappy, and they were as
much divided upon this Quettion, tho’ it be lefs
Metaphyfical. ~ As the Works of Father Malle-
ranche had acquired him feveral able and zea-
lous Difciples, fome of them writ alfo againft
Monf. Regis, who contented himfzIf in having en-
ter'd the Lifts with their Mafter.

_The Inclination which he always preferved for
Divinity, and his Love of Religion, infpired him
with another Undertaking already attempted many
imes by great Men, worthy of all their Efforts,
nd of their wifeft Ambition, and more neceflary
han ever, in {o enlighten’d an Age as that we live
. He finifhed it in the Year 1704, in {pight of
is continual Infirmities, and publifhed it undec

1ys in his Epiftle, that be could not cite the Ene.
tes either of Reafon or of Faith before 2 Fudge
» whom the Rights of the one and the other
Eﬂe better known 5 and thas if they refufed bim,
% only reafon wenld be, becaufe be bad already
' bighly declared bimfelf in Javour both of Faith
"d Reafon, The Method he takes to bring about
"difficule an Agreement, is that which a wife
rbitrator would make ufe of with refped to two
rothers, between whom he was defirous to ftifle
| the Seeds of Divifion. Monf. Regis diftin-
nifhes fo nicely between Reafon and Faith, and
ligns to each of them Objeds and Employmel?s

| Fa @




80  The Life of Monfienr RoeG1s.
{o different, that they can never have again, as Il
may {ay, any occafion of Embroiling them{elvess
together.  Reafon  leads Man even to an entir:l
Convidtion of the Hiftorical Proofs of the Chri--
ftian Religion 5 after which fhe abandons and de-
livers him up to-another Light, not contrary, buty
auite: different and infinitely fuperior. "Lhe Di-:
ftance which Monf. Regis makes Reafon and Faithy
keep between themfelves, does not permit them te
re-unite in the Syftems which accommodate the
Idea’s of fome prevailing Philofopher to Revelatiom
or fometimes even Rewvelation to his Idea’s. He
will not allow that either Plazo or Ariftatle, o
Defcartes himfelf, fupport the Gofpel ;3 He feemi
to be of Opinion, that all the Philofophical Sy
ftems are no more than Modes, and that Eternas
“Truths muft not be allied with the fleeting Fam
cies, the Ruin of which ought to be indifferety
¢o a Chriftian ; that we ought to keep to the Ma
jeftick Simplicity of - the Councils, which alway
decide Divine Opinions, without intermixing an
Humane Explanations.  Such is the general Spirt
of the Work, at leaft with refpect to the Title
for Monf, Regis blends with it a Theory of th
Faculties of Man, of the Underflanding, W 14, &«
more largely than was ablolutely neceflary. H
even concludes it with a Treatife of the Love ¢
God ; becaufe that Matter, which if Men pleafe
might be very plain and fimple, was handled b
oreat Docors with :much Subtilty ; Laftly,
joyns. to the whole Book a Refutation of . the Sy
Ttem of Spinafa. - He found himfelf obliged !
Jay open its Obfcurities, which indeed were nece

fary to hide Error, but happily very unfit tlr.‘;1 1
5 s du
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duce Men. Here he finithed his learned Career;
his Infirmities, that became more lafting and more
painful, would not fuffer him to labour any lon-
ger 5 the manner in which he fupported them for
feveral Years, was an inftance of the moft noble
and moft difficult Ufe that one can make of Reafon.
and Fzith both together.  'He died the rrth o

Fan. 1707. at the Houfe of the Duke of Roban,
who had given him an Apartment in it 5 befides
the Penfion that he was obliged to pay him, pur-
fuant to the Will of the Marquis de Vardes, his
Father-in-Law. : -

" He was chofe into the Academy in the Year
1699, upon the Re-eftablithment thereof ; but by
reafon of his Infirmities, he {carce performed any
Academical Funé&ion, only his Name ferved to
adorn a Lift in which the Publick would have
been furprifed not to have found him.

He had all his Life-time a large Correfpondence
with People of the firft Quality. The late Arch-
bithop of Paris at the fame time that he forbid
him holding of Le&ures, engaged him to cometo
his Houfe upon certain Days to difcourfe with him
about the fame Marters; and perhaps it was a
greater Honour to Monf. Regis, that fo L.earned
a Prelate thould fubftitute himfelf to the Publick,
The late Prince who had a Genius for every thing,
{ent often for him, and ufed to fay, that he cquld
not forbear believing what he explained fo clearly.

His Reputation extended it {elf into Foreign
Countries, where it procured him Friends among
the greateft Perfonages, fuch was the Duke of Efca-
Jona, a Grandee of Spain, and Viceroy of Naples.
That Nobleman, more Curious and more affeGed

F3 Wit
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with the Sciences than the reft of his Nation are
as yet, had conceived a fingular Efteem for him
on occafion of his general Syftem, which he had
carefully ftudied 5 and when at the Battel of the
Ter in the Year 1694, where he commanded the
Spanith Army, his Equipage was taken by the
Army of the Marefchal de Noailles, he only defired
back again Cefzr’s Commentaries, and the Book
of Monfieur Regis, which he kept in a little
Trunk. The Count of Sem Effevan de Gormas,
the Son of that Duke, coming into France in the
Year 1706, waited upon this Philofopher by Order
of his Father 3 but after the firft Vifit, it was no
Yonger out of Obedience that he frequented his
Company. The Duke of Alvz, Ambaflador of
his Catholick Majefty, did him the fame Honour,

at the Requeft of the Viceroy of Neples.
The Manners of Monfieur Regis were fuch,
as the Study of Philofophy might form, when it
meets not with too much Refiftance on the fide of
Nature, The Opportunities that he had with
refpec to Fortune, were of as little ufe to him
as they ought to be, and a great Efteem, and a
hearty Friendfhip, which the late Father Ferrier,
the King’s Confeflor, had conceived for him at
Touloufe during his Le&ures there, was of no
more advantage to him, than only to procure him
a moderate Penfion. Tho’ he had been ufed to
Teach, yet his Converfation was not the more im-
perious for it, but rather more eafic and plain,
having been accuftomed to adapt himfelf to the
Capacity of all his Hearers. His Learning did
not render hin Haughty to the Ignorant ; and
‘indeed the more Jearned a Man s, the greater
. - Complat-
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Complaifance he has for fuch Perfons, being there-
by the more convinced that he ftill refembles
them.

His Place of 4ffociate Genwmetrician was fill'd by
Monf, Chevalier, who before had been Pupil of the
Abbot Gallass.

e A L o o A LA A L/ A sl AN L A x*‘rxf.!m'_&'\ﬂ:v A Al %f-f\ff\‘:f
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* TI;e L 1FE of the Marefchal de Vaus ax.

o neur de Vauban, Marefchal of France,
ggﬁg& Knight of the Orders of the King, Com-

~ miffary-General of the Fortifications,
Grand-Croix of the Order of St. Lewis, and Go-
vernour of the Citadel of Lifle, was born the 1ft
of May, 1633. His Father’s Name was Urban le
Prefire, and his Mother’s dmy de Carinagnol.  He
was of a good Family in the Nivernois, which had
been in pofleflion of the Lordthip of #auban for
above 250 Years.

His Father, who was but a younger Brother,
and who moreover had ruined himfelf in the Ser-
vice, left him no other Fortune than a good Edu-
cation and a Mufquet. At the Age of 17 Years,
that is to fay in 1650, he enter’d into the Regiment
of Conde, at which time that Prince was engaged
in the Spanifh Party.

The firft fortified places he {faw made him an
Engineer, from the longing he had to become fo.
He applied himfelf diligently to the Study of Geo-
metry, - and principally of Trigonometry, and of
Meafuring or Surveying ;and about the Year 1652,

F 4 he

%ﬁ Ebaflian le Preflre, Chevalier and Seig-
S &
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hé was employ’d in the Fortifications of Clermont
in Lorain. The fame Year he ferved at the Siege
of St. Menehout, where he made fome Lodgments,
and fwam over the River, the Enemy firing at him
all the time 3 an Adcion that procured him a great
many Praifes and Carefles from his Superiors. :
In 1653, he was taken Prifoner by a Party of
the French ; and Cardinal Mazarine thought it
worth the while even at that time to ehgage him,
in the Service of the King : But there wasno need
of taking much pains with a Man that was born
the moft faithful Subje@ in the World. In this
fame Year Monf. de Vauban ferv’d as Second En-
oineer under the Chevalier de Clerville, at the fe-
cond Siege of Menehout, which was re-taken by
the King, and the Care of repairing the Fortifica-
tions of the place was committed to him. |
'~ In the following Years he performed the Fun-
&ion of Enginecr at the Sieges of Stenay, Cletmont,
Landrecy, Conde, St. Guillainand Valenciennes. He
was dangeroufly wounded at Stenmay and Valen-
ciennes, which {carce hinder’d him from continuing
his Service. He receiv’d 3 Wounds at the Siege of
Montmedy in 1657 5 and as the Gazette took notice
of it, his Friends learnt from thence what was be-
come of him 3 for in fix Years time he neither re-
turn’d into his Country, nor writ to any one ; fo
that this was-the only way of communicating the
News of himfelf. The Marefchal de lz Ferté, un-
der whom he then ferv’d, and who the Year before
had made him a prefent of a Company in his Regi-
ment, gave him -one more in another Regiment,
in the place of a Penfion; and then foretold aloud,
that if the ‘War fpared him, he would attain to {fome
of the higheft Dignities, .~ e
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~ Tn 1658, he had the chief Diredtion of the At-
tacks at the Sieges of Gravelines, Tpres and Oude-
nard. Cardinal Mazarine, who never ufed to gra-
tific People for nothing, gave him a handfome Re-
ward, and accompanied it with Praifes, which to
a Man of Monf, Vauban’s Temper, was of much
greater value than the Gift it felf. 355,00
It is enough for us to have been thus particulat
in his firt Beginnings, which were fo much the
more remarkable’ than all the reft i an illuftrious
Life, as Virtue ftript of all foreign Afiiftance, was
the ‘more put to its Shifts to make 1ts own way.
From hence forwards Monf. de Vauban is well
known, and his Hiftory is interwoven with that
~ of Erance. |
After the Pyrenian Treaty, he was employ’d
either in demolifhing, or in making fortified places.
He had already a great number of new Notions
about the Art of Fortifications, which at that time
~was but little known : Thofe who had practifed it,
or writ about it, had fervilely tied themfelves
down to certain Rules, eftablifh’d indeed, but very
ill grounded, and to certain kinds of Superftitions,
which are always a long time predominant i every
Profeflion, and only vanifh at the prefence of fome
fuperior Genius.  Befides, they had either feen no
Sieges at all, or not enough 3 fo that their Methods
of Fortifying were only calculated for certain parti-
cular Cafes that fell under their cognizance, but
did not extend themfelves to the reft. Monfieur
de Vauban had already feen a great deal, and with
good Eyes 5 he continually enlarg’d his Experience
by reading all that was writ upon the Art of War ;
he felt in himfelf that which produces happy No-

RS velties,
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velties, or rather fuch an Impulfe as forces the
Produ&ion of them ; in a word, he had the cou-
rage to declare himfelf an Inventer in fuch a dange-
rous matter, and he continued {foto the end. We
fhall not enter into the Detail of his Inventions, be-
caufe 1t would fwell our Difcourfe too much, be-
fides all the ftrong places in the Kingdom may fpzre
us that labour. |

When the War broke outagainin the Year 1667,
he had the Condu of all thofe Siezes which the
King made in Perfon, his Majelty being willing to
let the World fee that it was an effe& of his Pru-
dence to fecure in that manner the Succefs of them.
At the Siege of Donay he received a Mufquet-fhot
1 his Cheek, of which he has ever fince worn the
Mark. After the Siege of Lifle, which he took,
under the King’s Directions, in nine Days, from
the time of opening the Trenches, he received a
confiderable Gratification, much more neceflary to
fatisfie the Inclination of the Mafter than that of
the Servant.  He has had a great many more upon
different Occafions, and always larger ; but that
we may the better enter into his Character, we
fhall fay no more of this kind of Rewards, of which
he was hardly fenfible at all.

In 1668, he was taken up with proje&ing For-
tifications for the places of the Franche-Conté, Flan-
ders and Artois.  The King gave him the Govern-
ment of the Citadel of Lifle, which he had made,
and this was the firft Government of that nature
in France. Hedid not ask ity and it isfor the Glo-
ry of the King, as well as for his Honour, that
the World fhould know, that of all the Favours he

ever receiv’d, he did not beg one, excepting fuch
| as
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as were not for himfelf. ’Tis true the number of
thefe latter were fo great, that they almoft ex-
haufted the Right he had to ask them.

The Peace of dix laChapelle being made, his
Employment did not become the lefs forit: He
fortified feveral places in Flanders, Artois, Provence
and Rou/fillon, or at leaft made Plans of them,
which have f(ince been put in execution. ~ After-
wards he went into Pzedmont with Mon{.de Louvois,
and communicated to the Duke of Sevgy Plans for
the Fortification of Verue, Verceil, and Turin. At
his Departure his Royal Highnefs beftowed upon
him his Picture fet with Diamonds. Heis the only
Military Man to whom Peace has always been as
laborious as the War it {elf. |

Altho’ he was not obliged by his Employment
to take care of any thing more than the Security of
the Frontiers, yet his Love for his Country made
him apply himfelf to find out Means for increafing
the Happinefs thereof, Inall his Travels he had
the Curiofity, which thofe who are in Offices are
ufually but too much exempted from: He careful-
ly inform'd himfelf of the Value of the Lands, of
their Produ&ions, of the manner of Cultivating
them, of the Riches and Number of the Peafants,
of the accuftomary Food, and what their Labour
might amount to one Day with another 3 Circtim-
ftances mean and contemptible in appearance, but
which neceffarily belong to the great Art of Govern-
ment ; then he fet himfelf to confider of Methods
to improve a Country, of the High-ways, of
Bridges, of making Rivers navigable, &v. Pro-
jeéts, of which' it was not poffible for him to ex-
pect an entire Execution, and therefore miglflt in

ome
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fome fenfe be counted Dreams, but at leaft fuch
as like real Dreams dilcover’d the Predominant In-
clination of the Man.  There are fome Intendants
or' Governours. of ‘Provinces with whom he had
not the lealt Acquaintance; notwithftanding which,
he fent them Letters of Thanks for fome New and
profitable Eftablifhment, which he had obferved
in their Diftricts 3 thus he became the particular
Debtor to every one that had obliged the Pub-
Yicksi .-

. The War which began in 1572, furnifhed him
with a vaft number of glorious Opportunities, par-
ticularly in the many Sieges made by the King in
Perfon, and of all which Monf. Vauban had the
Direction. *T'was at that of Maeflrichs inthe fol-
Jowing Year, that he began to make ufe of a new
Method, which he had invented by a long Series
‘of Reflections, and which he has ever fince pra-
‘&ifedin the Attack of Places. Till then he had
only followed, but with more Skill and Manage-
‘mient, the: Rules already ' laid down, but then he
followed unknown ones, whereby he changed the
face of this mmportant Branch of making War.
The famous Parallels and Places of Arms firft ap-
peared here 5 fince when he has been always im-
proving this Subje; one while by Cavalicrs de
Tranchee, another time by a new ufe of Saps and
Demi-faps, then by Batteries en ricocket, by which
means he brought his Art to fuch a Perfe&ion,
“that often-times he loft no more People before the
‘ftrongeft places than the Befieged themf{elves; a
Thing which one could never have expetted. In-
deed the Prefervation of his Men was his chiefeft
Care , not only the Intereft of War, but even his

| own
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own Natural Humanity and Goodnefs made them
dear to him. *Twas to this Confideration that he
always facrificed the Splendour of a {peedy Con-
queft, and a Glory fufficiently capable of feducing
a Man ; and what was yet more difficult, he {ome-
times refifted, for the fake of his Men, the Impa-
tience and Uneafinefs of the Generals, and expofed
himfelf to the Formidable Cenfures of the Lazy
Courtiers.  This made the Soldiers obey him with
an implicit Devotion, being yet lefs encouraged by
the entire Confidence they had of his Capacity,
than by the Affurance, and Gratitude for being
fpared as much as poilible.

During that whole War which was determined
by the Peace of Nimeguen, his Life was one con-
tinual and vigorous Acion, employed in Projeting
Sieges, Diretting thofe that were formed, at leaft
the moft Important ones, Repairing places that
were taken, and making them Stronger ; Vifiting
all the Frontiers; Fortifying whatever might be
expofed to the Enemy, pafiing from one Army to
another, and oftentimes from one End of the King-
dom to the other,

He was made Brigadier of the Foot in 1674,
Marefchal de Camp in 1676, and Commiflary-
General of the Fortifications of France in 16735
which laft Office became then vacant by the Death
of the Chevalier Clerville. He declined taking it
at firft, fearing that which would have render’d
it more defirable to another, the great Relation
that it gave him to the Miniftry; but the King
made ule of his Authority to oblige him to accept
of it; but it muft be confefled, that notwith-
Aftanding all his Integrity, he bad noreafon to Re-

3 : pent
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pentof it.  Virtue does not fail to fucceed fome-
times, but it is only by length of Time, and by
the weight of many Trials. |

~ The Peace of Nimeguen deprived him of the
troublefome Employment of taking Places, but in
{tead of that, it afforded him a much greater num-
ber to be fortified. He made the famous Port of
Dunkirk, and it was his Mafter-piece. Strasburg
and Cafal, that fell into the King’s hands in 1681,
were after that his moft confiderable Bufinefs.
Befides the vaft and magnificent Fortifications of
Strasburg, he made the little River Bruche Navi-
gable by Sluices ; the Execution of which was (o
difficult, that he durft not truft it to any body,
but always fupervifed himfelf,

The War broke out again in 1683, and gave
him the Honour of taking Luxembourg in the fol-
lowing Year, which ’tll then was thought Im-
pregnable ; but he took it with very little Lofs.
But the dawning War having been ftifled by the
Truce of 1684, he refumed his Fun@ions of Peace,
the moft thining of which were the Aqueduét of
Maintenon, the New Works that compleated the
Canal for the Communication of the two Seas,
and thofe of Monz-Royal and Landa.

One would think that the Secrets of his Art
rauft have been difcover’d by the great Number
of Works that came out of his Hands : And fo
indeed there did appear a Book, the Title of which
promifed the true Method of Fortifying according
to Monlicur Pauban but he always affirmed, and
has thewn it by his Pradtice, that he had no One
Method at all. Every different Place furmifhed
him with a new Manner ; according to the diffe-

rent
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rent Circumftances of its Bignefs, Situation and
Soil. The moft difficult of all the Arts are thofe
whofe Objects are always variable, and which can-
not endure the convenient Application of certain
fixed Rules by Men of a narrow Genius, but every
Moment require Natural and Extempore Expe-
dients, which can only flow from great Souls.

The War being re-kindled in 1688, he directed
the Sieges of Philipsbourg, Manbeim and Fran-
kendal, under the Command of the Dauphin 3 and
that great Prince was {o well pleafed with his Ser-
vices, that he gave him the Choice of four Pieces
of Cannon for his Caftle of Bazoche 5, a true Mi-
litary Recompence, and a Singular Privilege, which
could fo juftly belong to none elfe but to the Fa-
ther of fo many ftrong Places. The fame Year
 he was made Lieutenant-General; and the next
Year he Commanded at Dunkirk, Bergues, and
Tpres.

The Year 1690, was a very Singular one among
all thofe of his Life, for he hardly did any thing
in it, having contratted a great and dangerous Ill-
nefs whilft he was labouring in the Fortifications
of Tpres, which were very much out of Order, {o
that he was obliged to be always prefent at the
Works; but this Ina&ion, which he could fcarce
forbear reproaching himfelf with, determined in
1691, by the taking of Mons, at the Siege whereof
the King commanded in Perfon; as His Majefty
~ did the following Year at that of Namwr, and
- Monlf, de Vauban had the Dire&ion of it, and took
it in 30 Days after opening the Trenches, with
the lofs only of 8co Men, tho’ there had pafs’d
five very vigorous Ations. -3

e
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We muft omita great number of leffer Exploits,
fuch as the Siege of Charleroy in 1693 5 the De-
fence of the Lower Britany againit the Defcent of
the Enemiesin 1694 and 16935 3 the Siege of deth
in 1697, and make haft to thofe things that more
nearly concern the Academy. When that Body
was revived in the Year 1699, they befought his
Majefty to make Monfieur de Vauban one of their
. Honorary Members ;5 and if Decency would allow
us to fay that a Place in that Body may be account-
ed a Reward for Merit, after all thofe he had re-
ceived from the King in the Quality of a Military
Man, it was neceflary he fhould receive one from a
Society of Learned Perfons in the Quality of a
Matbematician.  No body had more effectually
than he brought down from Heaven the Science of
the Mathematicks, to employ them in the Wants
of Mankind, and they had receiv’d from his hands
an Ufefulnefs as glorious, perhaps, as their greateft
Sublimity. Befides, the Academy owed hima par-
ticular Acknowledgment for the Efteem he had al-
ways fhewn to them ; the folid Advantages which
the Publick may one day reap from our Eftablifh-
ment, had touched him in the moft fenfible part
of his Soul." _

As after the Peace of Ryfwick, he wasonly em-
ploy’d in vifiting the Frontiers, in making the Tour
of the Kingdom, and in forming new Projetts; he
found that he ftill wanted fome more Bufinefs,
and he embark’d himfelf in one that was according
to his own Heart. He began it, by reducing into
Writing a prodigious number of Notions that he ga-
ther’d together upon the different Subjetts which

rclate to the Good of the Commonwealth : Ni}t
2 | only



The Life of the Marefchal de Vaugax, ¢3

ronly upon thofe that were moft familiar to him,
{fuch as the Fortifications, and other Circum{tances
of Places, Military Difcipline, Campings, &+, but
likewife upon an Infinity of other Matters which
one would have imagined to have been much
more out of his Way, fuch as relate to the Sea, to
the Privateering in Time of War, to the Cuftoms
and Taxes, to the Improvement of Forelts, Trade -
and the French Colonies in America. A great
Soul thinks of every thing. From all thefe dif-
ferent Idea’s he compofed 12 great Manufeript
Volumes, which he calls Idle Hours ; but if 1t
were pofflible that all his Projeéts could be put in
execution, his Idle Hours would be much more
ufeful than all his Labours.

The Succeflion to the Crown of Spain, having
renewed the War, he was fent to N:’;mur in the
beginning of the Year 1703, and gave Orders for
the neceflary Reparations of that Place; it was
then that the King had honour’d him with the
Title of Marefchal of Frarce, which he him-
felf had oppofed before, when his Majefty had
fignified to him his Intentions of raifing him to
this higheft Degree of Military Honour 5 having
reprefented that it might hinder his being employed
with Generals of the {ame Rank, and occafion {fome
Inconveniencies in the Publick Service. His Am-
‘bition was to become more Ufeful, and lefs Re-
warded ; and if it had been according to his own
Mind, the only Recompence of his paft Services,
would be to employ him 1n f{uch as were yet more
neceflary,

About the end of the faime Year he ferved un-
der the Duke of Burgundy at the Si:ge of Ol
- G Brifac,

]
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Brifac, a very confiderable Place, but which he
obliged to Capitulate at the ‘end of . thirteen Days
‘and a_half after the Trenches were open’d, and
at the expence of 300 Men only. - This Siege was
his laft L.abour, and here he fhew’d" all that his
Art could do ; as if he had a Mind to refign it
whole and entire into the Hands of that Pringe,
who was both his Spe@ator and Commander.
~ The Tite of Marefchal of France did produce
the Inconveniencies which he had forefeen, and
made him live ufele(s two Years together. I have
often heard. him Iament it, protefting that for the
Sake - of his King and Country he could have
trampled under his Foot- that Dignity with plea-
fure 5 and he would have done it too, if he might ;
this. was the beft Way  of meriting - it, the beft
- Way of fupporting the truc Luftre of it.
He comforted himfelf however with his learn-
ed Idlenefs, fparing no Expence in Collecting a
valt number of fuch Memoirs and Inftructions as.
he wanted, and employing continually a great ma-
ny Clerks, - Limners, or Defigners, and Arithme-
ticians, - | > S ; ol i
He gave the King, in the Year 1704, a great
Manufcript which contained the moft valuable
and fecret Rules for managing Sieges, the moft
noble Prefent that a Subje® could ever make his
Mafter, and which the Mafter could only receive
from fuch a Subjed. |
In 1706, after the Battel of Ramelies, the Ma- |
refchal de Vauban was fent to Command at Dun-
kirk, and all along the Coalt of Flanders, where
his Prefence did fo much encourage the dejected
People, that he faved the Lofs of a Country
. s B | S which

-
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which they were going to drown, to prevent the
Sicge of Dunkirk, which he likewife faved by a
retrenched Encampment he made between that
Town and’ Bergues, fo that the Enemy would
have been obliged to have invefted at the fame
time Dunkirk, Bergues and his Camp; 2 thing
wholly impracticable. .+ . RS

In this, fame Campaign, feveral of -our Places
not having defended themfelves fo well as he could
have withed, he refolved to defend by his Advice
all thofe that might be attacked for the Future.
Upon this Occafion he begana Work that he de-
figned for the King, but did not live to finith it
quite , for he died the goth of March 1707, of
a great Deflaxion upon his Breaft, attended with
a violent Fever, which carried him off in eight
Days time, tho’ he was of fo Robuft a Conlfii-
tution that he feemed likely to live feveral Years
Joncer. He was 74 Years old within a Month.
- He married Fane Danois, of the Family of
the Barons of Efpir: in the Nivervois; fhe died
before him, leaving two Daughters, the Countef(s
of Villebertin and the Marchionefs of Ujje.

.. If you would fee his whole Military Life in
-Miniture, take it thus : He Fortified Three bun-
.dred Old, Places, and made Thirty three quite
New 5 He Directed Fifty three Steges, Thirty of
‘which were made under the Command of the King
-in Perfon, or of the Duke of Orleans, or of the
-Duke of Burgundy 5 and the other Twenty three
under different Generals : He was prefent at 140
- Engagements. |

.. Never were the Traces or Features of a plain
- and fimple Nature more remarkablein any Man than
: G 2 1
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“in him, nor more free from any Foreign Mixture,
An enlarged and upright Mind, which embraced
Truth by a Kind of Sympathy, and difcovered
Falfhood without any Difcuffion, faved him thofe
long Deviations that others were forced to make ;
and befides, his Nature was in fome fort a2 happy
Inftin®, and always fo much at hand, that it got
the ftart of his Reafon. He defpifed that fuper-
ficial Politenefs with which the World is generally
contented, tho’ it often conceals a great deal of
Roughnefs 3 but his Goodnefs, Humanity and Ge-
nerofity, were the Ingredients of a more uncom-
mon Politenefs, and which refided altogether in his
Heart. It well enough became fo many Virtues
to negle@ an out-fide, which indeed does naturally
belong to them, but which Vice does too often and
too eafily aflume. |

The Marefchal de Vauban did often affift with
confiderable Sums of Money feveral Officers that
were not in a Condition to fupport the Service ;
and when it was known, he faid his Delign was
only to reftore the Overplus of the teo great Fa-
vours that he had received from the King, and that
were heaped upon him during the Courfe of a long

Life ; notwithftanding which, he had the Glory
to die with a moderate Eftate. He was paflio-
nately addicted to the Service of the King, being |
a Sobjed of a moft fincere and zealous Fidelity, |
‘but nothing of-a Courtier : He was much more
defirous of Serving than of Pleafing: No body was
more often, nor with more Courage than he, the
Affertor and Champion of Truth, for which he
‘had a Paffion even to Indifcretion, and wunca-
pable of ‘Government.  His Morals always held

I good
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eood agzinft the moft (hining Digpities, and even
without a Combat. In a word, he was a Roman
whom our Age feemed to have Stoln from the moft
happy Azes of that great Commonwealth.

His Place of Honorary Academift was filled by
the Marefchal D’Eftrées, Vice-Admiral of France,
Grandee of Spain, Chevalier of the Orders of
~ the King, and Governour of the Nantois,
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The L1F E.of the Abbat GavrroO1s.

P BIRObn Gallois was born at Paris the 14th
Sz %3 of Fune 1632. of dmbrofe Gallois, Ad-

e

%ﬂ@fﬁg vocate in Parliament, and of Frances
de Launai.

His Inclination for Learning appeared as early
as he could fhew an Inclination for any thing, and
always increafed with his Years ; heapplied him-
felf to the Study of Divinity, and was admitted
into the Order of the Priefthood.

Thus his Duty turned his Principal Studies to
Ecclefiaftical Hiftory, the Writings of the Fathers
and the Holy Scriptures, and he extended them
even to the Oriental Languages, neceffary at leaft
to thofe that would afcend to the firft Springs of
Divinity ; but he did not renounce Prophane Hi-
ftory, nor the Living Languages; fuch as the
Italian, Spanifb, Englifo and High Dutch 5 nor the
Mathematicks nor Natural Philofophy, nor even
Phyfick it felf : For his Zeal for Knowledge em-

G 3 braced



s

9% The Life of the Abbst Gaxrro s,
Draced every thing, and if it be true that a Learn-
ing fo divided does lefs qualify a Man for'a par-
ticular Reputation, 1t 1s at leaft much more proper
to enlarge the Mind m all'Senfes, and to enlighten
it on .all.Sides, ™" i

Befides. the Knowledge of thofe Things that
Books contain, Abbot Gafvis had -moreover ac- -
quired that of Books themfelves, a Seience almoft
diftin& from the other, tho’ it be the Confequence
of them, and 1s produced by a lively. Curiofity
which negled@s no Part of its Object.

The firft Work which the Publick faw of this
Gentleman, was a Latin Tranflation-of the lyre-
néan Treaty, printed by Order of the King 5 but
his Name foon became more Illuftrious by his pub-
lithing the Fournal ‘des:Scavans: *Twas ' the
Year 1665, that this Work firft appeared, the
Idea of which was fo new and fo happy, that it
fubfifts even to this Day with more: Vigour than
ever, and has produced a nutnerous Iffue fcatter’d
throughout all Eurgpe, under the different Names
of Nouvelles de lo-Republique des. Lestres. Hi-

vire des Ouurages: des: S¢avans. Bibliotheque
Univerfelle.  Ribliotheque  Choifie., Ada Erudi-
torum, Tranfaltions Philofopbiques: Memoires pour
PHifloire des Sciences & des beaux Arts, &c.
“Monf. dzSalle, an Ecclefiaftical Councellor 1n Par- -
liament, firft projedted the Defign of it, and joined
the Abbot Gallois with him 3 who, by the great
variety of his Learning feemed to be Born for this
‘Ewiployment, and who befides (which 1s not com-
‘mon with thofe that know every thing)- underftocd
French and writ 1t well, = < - | £l

This
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" This Journal from its Birth affumed a great
Authority to it felf, and cenfured  too freely moft
of the Writings that appeared. ~The Common-
wealth of Learning which found: its  Liberty
firuck at, took up Arms, and damned the Journal
at the end of three Months. But as the Project
was Excellent in it felf, the World would not
fuffer it to be quite loft, and Monf. de Salle giving
it up entirely to the Abbot Gallois, he open’d the
Year 1666, with a new Journal, which he dedi-
cited to the King and put his'Name to it 5 '1n which
he ever after exercifed the Jurifdiction he was pol-
fefs’d of with all becoming Moderation. -
- Monf. Colbert, affé@ed with the Ufefulnefs and
Beauty of this Journal, took a Fancy to the Work
firft 5 and foon after to-its Author. In 1662, he
gave him a Place in the New-born Academy, with
the Office of Secretary in'the Abfence of Monf. du
Hamel, who was two Years out of the Kingdom.
‘The Abbot Gallsis enriched his Journal with the
principal Difcoveries of- the Academy, which at
that time were fcarce otherwife made known to the
Publick than by that Means, and he moreover
frequently gave an ‘Account of it to Monf, Col-
bert by word of Mouth, prefenting him with the
Fruits of that Prote@ion® which he had granted to
the Sciences.  After which, that Minifter being
more and more pleafed with his Converfation, al-
ways fent for him when he came to Paris 5 His
Curiofity upon what Subjet foever found him
rexdy to fatisfie him, and if a more exalt and pro-
found Difeuflion were neceffary, no' body could
difpatch it in fo thort a Time as the Abbot Galluis,
'g Circumf{tance almoft always neceflary to Monf.
' g G 4 Colbert 5
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Colbert, Finally, this Minifter who knew Men
well, after having had a long trial both of the
Wit, Learning and Manners of Monf. Galois, took
him to himfelf n 1673, and gave him always a
Piace both at the Table and in his Coach. So
fingular a Favour as this, was at the fame time
both a glorious Recompence of his Learning, and
a continual Occafion to make an agreeable ufe of
;_t), and a happy Neceflity of improving it every
ay.
Kfun:ﬁ. Colbers favour’d Learning not only out
of a natural Inclination, but of a wife Policy too.
He knew that the Arts and Sciences were alone
fufficient to make a Reign Glorious, that they ex-
tended the Language of a Nation perhaps beyond
Conquefts, that they beftow upon it the Empire
of the Mind and of Induftry equally pleafant and
ufeful, that they attrad a great numberof Strangers,
who enrich it by their Curiofity, fall mto its In-
clinations, and cleave to its Interefts. During feve-
ral Ages, the Univerfity of Paris did not lefs con-
tribute to the Greatnefs of that Capital than the
Refidence of its Kings. To Monf. Colbert 1s owing
the Splendour in which Learning finds it felf at
prefent, the Birth of the feveral Academies of
Sciences, Inferiptions, Painting, Sculprure and Ar-
chiteliure, the new Favours which our Society
has received from the King, the Impreflion of 2
great Number of excellent Books, at the King’s
Charge in the Royal Printing-Houfe, the almoft
tmmenfe Increafe of the Royal Library, or rather
of the Publick Treafure of the Learned, an Infi-
nity of Works which the great Authors, or able
Mechanifts do only grant to the Carefles of Pringeg
3 i
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and their Minifters, and laftly, a Taft of every
thing that is great and fine, diffufing it felf onall
Hands, and continually increafing. The Abbot
Gallvis had the fenfible Pleafure of viewing more
nearly fuch a Minifter, of being at the Foun-
tain-head of thofe noble Defigns which he formed,
of fharing in their Execution, and fometimes even
the Glory of fuggefting them, and of {ceing them
followed. The Men of Learning had in him a
Sollicitor near the Prime Minifter, and always in-
firuted in their Affairs, tho for the moft part,
they had not fo much as the trouble of Recom-
mending them to his Care. If any New Book,
or any Difcovery and Invention of an Author
whom he did not fo much as know, appeared in
Publick with Reputation, he took care to inform
Mt. Colbert of them, and the Recompence was
feldom far off. The King’s Bounty extended it
felf even to the Merits of Foreigners, and fought
fometimes as far as the molt Northern Countries
for a Learned Man that was furprifed to be
found.

In 1672, the Abbot Gallois was received mto
the French Academy. Tho’ Eloquence or Poctry
are the principal Talents which that Society re-
quires, yet the admits likewife of Erudition that
1s not Barbarous, and perhaps there is nothing
elle wanting to her, but to adorn her felf a little
more with the ufe fhe makes, and even with the
occafion fhe has for it. In 1674, Monl. Gallois
left off writing the Journal, and put it into other
Hands. He was too much employed at Monf.
Coloerts, and befides that Work was too flavith for

a Genius naturally fo free as his ; he could not
e ; | refift
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refift>the Charms of a new’ Book, which calld
him away, norof a fudden Curmﬁty that feiz’d
upon him, fo that he was forced to facrifice the
Reguhrlty required writmg ‘a ]ournal to hiﬂ* -',
new Paffion, = S05d
. The Commonwealth of Learmng fuffer’d a very”
great Lofs by the Death of® its Patron Monfieur i
Colbere, in the Year 1683." He had added to- the fﬁ
Glory of; having render’d it great Services, that -::f
having done almoft nothing for himfelf,  Monfieur
Gallois had only a moderate Penfion from the Aca- *
demy of Sciences, and an Abbey of fo finall anvIn- ~
come, that he dld not think it worth the keeping:
The lite Marquis Seignelat, Son of Monf. Colbere;
oave him the. Placé of Keeper of the King’s Library,
which was then m his le wofils bat it being ‘out
of his Hands afterwards, the t" ud Marqms made him
amends with the Office of Gréck Profeffor ity the
Royal College, and with a particular Penfion, which
he obtained nf the King for “him, upon the Reve:
nue of that: College, and next toa kind of general
Infpe@ion. Monfieur de Seignelai did not - think 4
that his Fatlrer-had done enaugh for him, and fince
the Frugality of Monf. Colbert is not to be charged
upon hiswant  of love for Learningy the little care
hetook of the Abbot GaZois muft be placed to tha
account of that Gentleman’s Moderation. -

When under the Miniftry of Monficur Pans.*:bﬂr-
train, at prefent Chancellor of France, the Academy
of Sciences began, by the care of the 3bb0tB{gwu, |
to recover it felf out of the Languithment into
which it had fallenj ’twas Monficur Ga/lois that .
put in order the Memoirs of the Acadeny, which
appear’d in 1692 and 1693 jand whofe: care it was
Fio1 . tﬂ |
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16 polifh the Stile of thein : * But the great variety
‘of his Studies did fometimes interrapt this Work;
which was tied down o certain Times; fo thathe
was oblig’d at laft to quirit wholly. ~"The Academy
having taken a ncw Form in the Year'1699, he
filled the Place of a Geometrician in it, and took for
his Province the Geometry of the Ancients, and
jjifinqipallj/ the Colle&ion of Pappus 5 the Greek

ext whereof having never béen publifh’d, he de-
fign’d to print, and to corred the Latin Tranflation
which was very defedtive. Nothing was more agree-
able to his Inclinations, and to his Talents alfo,
than a Proje@ which required the Love of Anti-
quity, a profound Skill i Greek, and Knowledge
of the Mathematicks ; and it was a Misfortune to
L earning that this was no more than a Project. ‘One
of the moft pleafing Hiflories, and, without doitbt,
goft Philofophical ‘too, 'is that of the Progrefs of
iHH#Iﬂ?IE Minds, | aate VHuag.

" The fame Taft for Antiquity whichhad tempted
Monf. Gallvis to this Undertaking, a ‘Taft {o hard
to be conrain’d within juft Bounds, made him not
very favourable to the Geomerry of the Infinites,
‘efpoufed by all the Moderns. = We'cannot even dif-
femble it, becaufe our Hiftories have declared it,
‘that he openly attack’d this new Geometry.” In
_%elneral he was no Friend to Novelty, and befides
‘he oppofed, out of a Spirit of Offracifm, every
‘thing that made too great a Figure in a Free State,
fuch as that of Learning: The Geomerry of the
Infinite had thofe two Faults, efpecially thic latter;
for tofpeak the truth, it cannot be efteem’d entirely
novel ; and the zealous Partifans of Antiquity would
_much better find their Account in maintaining t-l’;lt
the

=
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the ancient Geometricians knew and praltifed the
firt Foundations of it, rather thanto oppofe it upon
the Suppofition that it was unknown to them.

As all the Objeétions made again{t the Infinitely
Lirtles had been follow’d by a demonftrative So-
lution, the Abbot Gallois began to offer fome, un-
der the Pretext of clearing his Doubts ; and per-
haps the different Refources which his Genius might
have furnifh'd him withal, would not have been {o
foon exhaufted, if from a perfe® and vigorous
Health he then enjoy’d, he had not fall’n at once
into a Diftemper, whereof he died the 19th of
April; 1707.

He was of a lively, ftirring and jovial Temper,
a beld Genius, very fertile in Expedients when-
ever he wanted them, and capable of carrying him
a great way out of a {enfe of Honour. He had no
other Employment than Books, nor no other ex-
penfive Pleafures than that of buying them. He
had gather’d together above 12000 Volumes, and
was daily adding to them. If fo numerous a Li-
brary can be ufeful, it was to a Man of his vaft
Learning, whofe Curiofity hurried him to a thou-
fand different Objeds, and it muft be contented
upon the fpot. His Morals, and efpecially his
Difintereftednefs, fhined throughout his whole
Life whilt he was with Monfieur Colbert. Chri-
{tian Charity gave that Natural Difintereftednefs
its utmoft Perfeion; he only referved to himfelf,
out of the Abbey of St. Martin de Cores, a Penfion
of 600 Livres, and left ’em to his Succefior, to
to be diftributed among the Poor of the Country.
His place of Penfioner Geometrician was filled by

Monfieur Saurin, :
The
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mﬁ’:gﬁﬁ'ﬁz& Dodart, Phyfician to theKing, to
2 D = the Princefs Dowager of Coni, and to
gg'@_;& the prefent Prince, Regent Dottor in the

Faculty of Phyfick at Paris, was born
in 1634, of Fobn Dodare Citizen of Paris, and of
Mary Dubois, Daughter of a Lawyer. Fobn Do-
dart, tho’ he was unlearned, had a great deal of
Senfe, and that which is moft valuable, of good
Senfe. He had even made a good Collection of
Books, and enough for a Man who was not ex-
pected to know any thing. Mary Dubois was a
Woman that diftinguithed herfelf by a very agree-
able Temper, and by a Heart much above her For-
tune. The reafon why we make this little Picture
of the Father and Mother, is becaufe of the rela-
tion it may bear to that of the Son. It is but juft
that we fhould place to their Account, and do ho-
nour to their Memory, for the fhare which they
had in his natural Merit,

They were not contented to Inftru their Son
in Latin and Greek, butthey joyned to it Painting,
‘Mufick, and fuch like Exercifes which are only
- the Ingredients of the moft chargeable Education,
‘and which are but too much confider’d as agreeable

Superfluities. He fucceeded in them all, fo asto
give the greateft hopes of himfelf, and finithed his
-Studies fo early that he had leifure enough to
apply himfelf equally to Law and Phyfick, that
he might the better determine himfelf whic:l} g{ﬂ-
. eflion
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feflion he would ftick to. He is perhaps the only
Man that would chufe with {o much Cognifance
of Canfey *Tis true indeed that he did at the fame
time {atisfie his own great Thirft after Knowledge.

He declared at laft for Phyfick, his natural In-
clination byafling hiin that way; but that whiclr
determined him yet more powerfully was, that he
faw in 1t no ‘Danger in refpe® to Fuflice, but
infinite Occafions for exerting Charity ; for he was
even then affetted with the {fame Sentiments of
Religion, that remained in him all the réft of his
Life. - |

It is eafie to imagine with what Ardour and
Perfeverance a Man of Underftanding applies him-
{elf to a Study, when it becomes his effential Duty.
He diftinguithed himfelf very much as he went
thro” his Courfes of Phyfick, and we have au-
thentick Proofs thereof, as well as of his Character
in his earlieft Youth. Guy Patin in his 186th
Letter of the Edition of 1692, fpeaks thus of him:
¢ This day. the sth of 7uly, 1660, we have Li-
¢ cenfed our Old Batchelors ; there is Seven of
“« em in Number, of whom the fecond, named
“ Dodart, aged 25 Years, is one of the wifeft
¢ and ‘moft knowirg Men of this Age. This |
« Young Man is a Prodigy -of Wifdom and of
« Learning, Monflrum fine Vitio, as Adrian Tur-
¢ mebus faid of Fofeph Scaliger”. Afterwards,inhis
1ooth Letter, he fpeaks further of him thus:
« Qur learned Licentiate is named Dodart, Son
¢ of a very honeft Man and Citizen of Paris.
¢« "Tis a great Lad, very Wifeand very Modeft;
2 %¢-he knows Hippocrates, Galen, Ariflotle, Cicero,
- % Seneca, and Turnel, by heart. Heis an adigi-
¥ ¢ rable
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‘rable Fellow, :and is not yet 26 Years old ;- far:
the Faculty at the firft Examination of him.
*“ gave him his Grace for fome Months, which,
““ were wanting to qualific him for his Degree,
““ out of the good Opinion that they had con-

““ ceived of him before-hand ”.  All thefe Circum-
ftances of the Account Mr. Patin gives of him,
are worthy our Attention. - He was a Phyfician,
himfelf, and a very Learned one, paflionate for the
Glory of Phylick 5 and ‘the Lettery in which he
mentions Monf. Dodar:, was writ to one of his
Friends with a' Freedom even to excefs; Pane-
gyrick is not very common in his Letters,. in
which the Gall of an independant Philofopher did
moltly predominate; there was neither Kindred
nor Friendthip between him and Monf. Dodare,
nor was he at all concerned for him ; he took no
notice of .any other young Students ; in a word,
he was no Bigot, fo that an air of Religion muft
be very fincere, to make it felf amiable in hisEyes.
1f Self-love were a little more nice, nothing would
be accounted Praife without the like Qualifications.
Monf. Pazin, in his 207th, 208th, and 209th Let-
ters, continues to give his Friend an account of
Monf. Dedart. Sometimes he calls him; our Li<
centiate fo Wife and (o Knewing, and fometimes
our Learned young Doclor : He always keeps him
in fight, only by a fimple Curiofity, which was
{o.much the greater Compliment as it was alto-
gether Indifferent, | i s
- Men of the moft oppofite Sentiments joyned in
the Commendation of Monf, Dodart. Father De/~
ichamps, of a Society that was not much efteemed
by Monl. Pazin, having heard by chance the young
iRt ' ' Doctor
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Do&or reading a Lecture in the Phylick Schools,
was {o touch’d with the Purity of his Latin, that
upon the account he gaveof it to Monf. de Brienne,
at that time Secretary of State for Foreign Affairs,
that Minifter began to caft his Eyes upon him, and
having inform’d himfelf farther about him, he had
a great defire to engage himn in his Service as Firit
Clerk under him. The Beginnings of thofe Men
who have nothing but their own Merit to intro-
duce them into the World, are generally obfcure
and flow enough 3 and the Eftablithment of Monf.
Dodart was at that time very moderate, and yet
nether a confiderable Fortune that threw it felf in
his way, nor the tempting fplendour of a Place at
Court, could make him renounce his firft Choice.
His Conftancy was fupported by more noble Prin-
ciples, which perfwaded him that Heaven had de-
{tined him for the Place he wasin. Monf. Brienne,
to engage him infenfibly, defired only of him that
he would write fome of his moft important Letters,
and he obliged him in it, but cautioufly avoided
that Snare, which another Man would have
cheerfully run into. -

His Attachment to his Profeflion had its Reward.
He became quickly known, and the Dutchefs of
Longueville took him for her Phyfician. She was at
~ that Time famous for that great Piety which only
ended with her Life 5 fhe had a great Efteem for
Men of Senfe, and not only for that kind of Senfe
which diftinguifhes 2 Man in one certain Way, but
chiefly for that which a Man may carry every
where a long with him. She was too much ac-
cuftomed to it, to be able to live without it, and

any other Lanzuage would have been too great
a
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a-Stranger to her. ~ A good Phyfician, but without
this fort of Senfe, ora great Fund of Piety, would
not have been agreeable to her.  She therefore foon.
honoured Monf. Dodars by the Truft fhe put in
him 3 I mean, fuch as one conceives for a true
Friend, of which the great inequality of their Con-
ditions gave him all but the: Name. | A

| The late Dowager Princefs of Conzi, Mother -to.
the two Princes of Conti and dela Roche-Sur-Ton,
was defirous of ftharing Monf. Dodar:: with Madam
de Longueville 5 and as the beftowed upon him the
fame Title, fhe gave him that which 1n refpect to.
him was infeparable from it; the fime Confidence,
and the fame Familiarity : But which 1s yet, if it
were well confider’d, more Glorious for him, than
even the Friendfhip of thefe two Great and Virtuous
Princefles, he was beloved by all thofe that were
about them. One need not be acquainted with
many Families of great Men, to know, that: to be
well with all the World, is a Mafter-picce of Con-
'du® and Wifdom, and oftentimes the more dif-
\ficult,: by how much one has other great.and bright
|Qualities. The true Sectet for fucceeding therein,
iwas that which he always pradifed ; he obliged
\every one as much as was poffible, and f{pared not
his Intereft in ferving others. ' To want his Credit,
\and to have a Right to ufe if, was with him one
\and the fame thing, which was happy for a great
| Number of deferving Men : ‘The two Places he was
ipofleft of, made him known to a great many other
IPerfons of the firft Quality, -or in the higheft Sta-
itions. And I am not afraid to fay, that notwith-
\ftanding they were fo much above him, they con-

«ceived for him that kind of Refpeét, which was not
i H eltablifh’d
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eftablifh’d by Men, and whereof Nature has re-
ferved to her felf the Right of difpofing, in favour
of Virtue. - | -’ |
. After the Death of the old Princefs of Conti, he:
attached himfelfto the two Princeffes her Children 3;
and after the Death of the Eldeft, to the Princefs of
Conti his Widow, and to the Young Prince their
Son; nothing can exceed the Zeal, Fidelity and
Difintereftednefs which he carried with him into
their Services ; but one cannot determine whether-
fuch Patrons did not render thofe fine Qualties:
more perfect than naturally they would have been.’
He had the good luck to fucceed in the dangerous:
Diftempers with which the Princefs was vifited, and|
that alfo of pleafing the Prince of Conti by the {o--
lid Charms of his éonwrﬁzt'fon. Every one knows:
how great a Man that Prince is, and how good al
Judge of others. |
~In 1673, Monf. Dodart came into the Acaden
of Sciences, bythe means of Monf. Perraut. Thng
Gentlemen had great Credit with Monf. Colbert,,
and made an - extraordinary Ufe of it, which wass
to inake known to that Minifter, and to procure:
his Favour for thofe that had great Talents, a
well as they themfelves.
. The Academy had already undertaken the Hi-
ftory of Framce, a Work of a vaft extent, an
Monf. Dodart took the labouring Oar upon hims
felf. At the end of three Years, that is to fay i
1676, he placed at the Head of a Volume (which
the Academy printed under the Title of Memoirs ta
férve for the Hiflory of France)a Preface, in whi
he gave an account, both of the Defign it felf, and
of what had been done therein to that Time. th
ave
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have not any other Work of his in Print, and by
good luck, the Matter of it has given him an op-
portunity perfe@ly to paint in it his own Chara-
cter. A long Enquiry, and a nice Difcufiion,
were abfolutely neceffary in fuch a Work ; and he
pofleffled in a fovereign Degree the Spirit both of
Difeuffion and Enquiry., He knew on which fide,
or rather upon how may different fides he was to
extend his View, and as one may fay, to diredt a
Telefcope. Everyone knows not how to fee, and
we often take for an entire Object the firft Face
which Chance prefents us with; but Monf. Dodare
had the Patience to feek for ‘all the reft, and the
Art to difcover them, or at leaft the Precaution of
{ufpetting thofe which he could not difcover. ’TI'is
not only the greateft Objects which have feveral
Faces, the very {malleft have them alfo ; and a
flri&t Attention. is a kind of a Microfcope, which
ferves to magnifie them, ’Tis true indeed, that this
kind of ferupulous Attention, which never believes
1t has view’d a thing fufficiently, this care of turn-
ing an Obje& every way, in a Word, this Spirit of
Difcuffion is very contrary to that of Decifion 5 but
it is more the Bufinefs of the Academy to Examine
than to Decide, diligently to trace Nature by exad
Obfervations, and not to prevent her by rath Judg-
ments. _
Nothing better becomes our Reafon, than that her
Conclufions fhould bea little timerous, and even
‘when fhe has a right to Decide, the would do well
to abate fomething of it : Oné may take the Preface
'that we have now quoted for a Pattern of a Theory

rembracedin its utmoft extent, traced even to its leaft
| e o De-
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Dep endencies, very nicely’ difcuffed and feafoned
with a moft amiable Modefty.

This fame Spirit fan thro’ the whole Exercife of
Monficur Dodart’s Profeflion, * and was moreover
ftrengthened with an extream Delicacy of Confcience..
A Patient had no occafion cither to fear "his Neg-
le&, or even a light and fuperficial Application,
but only (‘for we muft tell all the Truth)) his too
great Care and Application, which render’d him
fometimes Irrefolute in the Choice of his Remedies.
The Pradtice in Phyfick does not always admit of
the wife Delays of Speculation, and fometimes.
even Reafon it felf requires that we thould at with
Precipitation.

The Hiflory of France was the chief Work of
Monf. Dodart in the Academy,but not the only one 3
he applied himfelf very diligently to ftudy the in-.
fenfible Tranfpiration of the humane Body. All
the Naturalifts, and the Phyficians too, had always
a Notion of it, but fo general and uncertain, that
all they knew ofit, properly fpeaking, was only,
that there was {uch a thing as Tranfpiration.

The illuftrious Sanéforius, a Phyfician of Padua,
was the firft that knew how to reduce it to Calcu--
lation by Experintents, and to compare the Quan--
tity of it with that of the groffer Evacuations. It
far exceeds what one could ever have in‘:agjl:]ed55',‘I
there may come out of the Body in one Day, ac=:
cording to the faid Sanforius, feven or eight Poundss
of Matter by Tranfpiration, and as fuch an abun--
dant Evacuation muft needs be of great Iimportancg,,
feveral eminent Phyficians confider it as one of the:
‘principal Foundations both of their Theor and
Pradtice. But fince Senéforius was the firl “;{htéi

X ad
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had conceived thefe fine Notions, he could not be
fuppofed to have carried them to their utmoft Per-
fetion. For inftance, tho” he knew in general
that Tranfpiration ought to be different,, according
10 Mens Ages, he does not feem to have minded
that Difference neither in his' Obfervations, nor in
the Conclufions he drew from them 5 but Monfieur
- Dodars fatistied himfelf by many Experiments con-
tinued for the fpace of 33 Years, that Tranfpira-
tion is much greateft in young People : - Indeed it
is much more natural that the Heat of the Blood
becoming more weak in proportion s We grow
older, fhould protrude fewer of the fubtile Parti-
cles, and that at the fame time the Pores of the
Skin fhould be more clofed.  Monf. Dodar: was
peculiarly adapted to make thefe kind of Experi-
.ments, becaufe they are beft made upon one’s felf,
and becaufe he that makes them muft lead an even
and uniform Life, and alike not only cvery Day,
but in the different Stages of Life; otherwife one
could not compare, without great Miftakes, or at
leaft Uncertainties, the Tranfpirations of different
Times. An irregular Alternative of Intemperance
and Sobriety would fpoil all,

He made another Experiment upon the fame Oc-
cafion, for which the Uniformity of Life would not
have {ufficed alone; it may perhaps appear {urpri-
{ing to affirm, that a great Piety was likewife necel-
fary thereto. Upon the firft Day of Lent, 1677,
he found that he weigh’d one hundred and fixtcen
Pounds, one Ounce : He then proceeded to live all
the reft of the Lent as was the practice of the
Church *tll the 12th Century, that is, hedid nct-

ther eat nor drink *till fix or feven a Clock in the
. 3 Even-
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Evening : He lived upon Garden-ftuff the moft
part of the time, and about the end of it upon
Bread and Water.  On Ezffer-Eve he weigh’d no
more thin a hundred and feven Pounds, twelve
Ounces, thatis to fiy, he had loft, by this auftere
way of living, in 44 Days, eight Pounds, five
Ounces, which was the fourteenth part of his Sub-
ftance : He then refumed his ordinary Courfe of
Life ; and at the end of four Days he had recoverd
four Pounds ; which fhews that in eight or nire
Days he would have arrived at his firlt Weiglt,
and that one eafily repairs all that is loft by Faft-
ing.. When he gdve an account of this Experiment
to the Academy, he took all poflible Precaution to
conceal himfelf, but he was difcoverd. It is ex-
traordinary enough, not that a Philofopher fhould
be a good Chriftian, but that the fame A&ion
fhould be a curious Obfervarion in Philofophy and
a Chriftian Aufterity, and ferve at the fame time
both for Heaven and the Academy.

He made the like Remarks upon Bleeding, that
16 Ounces of Blood, for inftance, would be reco-
verd in lefs than five Days in a Perfon that was
robuft and healthy : It remains to know, in how
long time a fick Man might recover his ; and it is
plain that fuch Principles would decide the great
Queftion of the Utility or Danger of letting Blood,
and would regulate the Proceedings in that matter.
But tho’ Mon{. Dodare himfelf had made many of
thefe Experiments in a long Tra& of Time, yet he
fell far fhort of perfeing thofe Enquiries. "It ap- -
pears by what [ have been able to colle® on the
fame account, that commonly the Strength of Tran-
{piration 15 1n the fieft Hours that follow a good

| - Mal,
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IMeal ; tho® Sanéorius places it about the middle of
the Interval between two Meals.  This whole Bu-
(inefs does ftill abound with Uncertainties; and if
.one did maturely reflet upon the Difficulty of col-
le@ing as many Trads as are wanting with relpect
to different Ages, Temperaments, Climates and
‘Seafons, it is fo great, that Naturalifts muft almoft
defpair of reducing it to any certain Rules.

Monfieur. Dodart had fome thoughts of compo-
fing a Hiftory of Phyfick. Mrt. Le Clere, a Phy-

fician at Geneva, and Brother of the famous Le

Clere of Holland, has worthily performn’d this great
' Defign, and in his Preface acknowledges that he

had interfered in that Undertaking with the Learn-

" ed Monf. Dodart, among whofe Papers were found

feveral Memoirs relating to that matter; {uch as
about the Dier of the dncients, about their Drink,
Psifun, &c. The Remarks about Tranfpiration
were likewife to make part of hisintended Hiftory.
~ He had alfo proje&ted a Hiftory of Ancient and
Modern Mufick, and that which has been publifh’'d
i1 the Memoirs of the Academy upon the Formation
of the Vsice, was to have been a Preliminary, or
Introdu&ion, to it. Itis perhaps an Affli¢tion to
the Publick, to inform them of thefe different Pro-
jecs, which have remain’d abortive in fuch learned
Hands; but there is no Great Man who has not
given them the fame Caufe of Diflatisfadtion: A
Genius and Stock of Knowledge fuggefts more De-
figns, and infpires Men with 4 more enterprifing
Courage, thanagrees with the Rigour of humane
Condition, and, perbaps, we fhould not do all that
we are able, if we did not flatter our [elves with

the Hopes of going much farther. All thefe Pro-
H 4 jects



1v6  The Life of Mmfiewr Dop ArT)

jefts, begun without encroaching upon the ordi-"
nary Duties of his Fun@ion, do fufficiently fhew
how laborious a Man Monf. Dodars was. His:
Pleafures and Amufements were only lefs painful,
Labours, fuch as plain Le&ures, but which were’
always Solid and Inftructive. He read much upon;
the Matters of Religion, for his Piety was enligh-
ten’d, and to the Light of Reafon, he always,
joined the reverend Obfcurity of Faith.

He was Phyfician to a great Number of Poor
People, ‘and perhaps to a greater Number than
he could well be, according to his' Way 3 for he
did not only Cure them, but Feed them too ;5 for
which reafon he was obliged to join in thefe cha-
ritable Works with ‘feveral People of Figure, and
to go about begging Alms himfelf, that he might
be the better enabled to beftow them on the Poor. -

At the Age of about 73 Years, after having
endured long Torments in the Kidneys without
making them known, he was of Opinion that he
had the Stone, and refolved to undergo the Ope-
ration of it chearfully. - The Princefs of Conti
did all that was pofiible towards compofing a moft -
troubled and uneafie Mind, and did it with fo much
the more Generofity, as the Difpofitions of the
Patient obliged her lefs to it. - She affured him that
Monf. Dodart his Son fhould {ucceed him as her
Phyfician, and that the would give his Daughter a
Penfion, by way of ‘Suppliment to the fmall For-
tune he was like to leave them. -« srpof)

It was found afterwards that he; had not the
Stone. He was doomed to lefe his Life in the)
happieft manner in the World, by an A&ion of -
Charity. One day he over-fatigued himfelf in
2B S o e | taking
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taking care of fome poor People, caught a great,
Cold, and returned to his. .own Houle fafting
about five a-Clock in the Evening, . AFever, which
quickly appeared, and a Defluxion upon the Brealt,
carried him off in ten Days time : He died the fifth
qf nggm{:ﬂ'i 1707; EI.“(EEI{ .beﬂ)re the ﬂnniugrfa—-l
ry Meeting of the dcademy upon St. Martin’s-day ;
a Circumftance very favourable to the Honour of
his Memory 5 for as I was not able to make his Fus-
' neral QOration in fo fhort a Time, the Abbot Eignon
- did it without any Warning hardly, juft as his
' Heart fuggefted it to him 5 and Monf. Dodars is
the only Man hitherto that has had thac Happi-
nefs. a st
Whilft his Diftemper lafted,  the Princefs of
Conti {ent every Hour to enquire after his Health,
and as foon as he was dead f{he performed all fhe
had promifed. = One might fuppofe that all this did
‘only proceed from the general Beneficence of that
Princefs, or .from an indifferent Generofity 5 but
Tears can only come from the bottom of the
Heart, when Decency don’t require them ; and
when, onthe contrary, the extream Inequality of
the Perfons rather {eems to oppofe them 3 to the
natural Eloquence which they have in making an
Elogium may be joyned the Value and Price that
is fet upon them by the Eycs that fhed them.

. Monfieur Dodart was always of a ferious Tem-
per, and that Chriftian Attention with which he
perpetually watched over himielf, was not like to
diminifh it ; but that Serioufnefs, far from carry-
ing with it any thing of Sournefs or Melan-
choly, difcover'd at the bottom a wife and lafting
oy, which is the Fruit of a refined Reafon, am}
. O
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of a peaceful Confcienee.  This Difpofition - does
not produce extravagant Mirth, but an even Sweet-'
nefs, which however may become Gaicty for a'
few Moments, and as it were, by way of furs
prize ; and from all that together there refults
an air of Dignity which belongs to Virtue only,
and which even Greatnels it {elf cannot beftow,
One thing more, which tho’ infinitely lefs confi-
derable, is very becoming, and Monf. Dodart had it
in Perfedtion, it is a Noblenefs of Expreffion
for befides that it is I know not what part of our
Manners, it proves that we have lived in clioice
and felet Company, for in fuch only itis ac-
quired, and in fuch only it is brought to Matu-
rity. He had moreover a great natural facility in
Speaking, to which he joined that uncommon Merit
of never abufing it and he had formed to him-
{elf a Stile, which, without being affe@ed, did
only belong to him. He was poflefs’d in a hish
degree of the peculiar Qualities of an Academift,
that 1sto fay, of a Man of Senfe, who knows
how to live with his Equals, benefit himfelf by
their Lights, and communicate his own to thei.
In this kind, People had much rather Give than
Receive 5 tho’ giving as one ought, is much more
difficult than recciving. If it be bard to aét the
Perfon of an Inferiour when one Receives, it is
much more bard not to affume an Air of Supe-
riority when one Gives: Monf. Dodart underftood
perfectly both the one and the other; he propofed
his Thoughts with fuch a Modefty, as made them
become almoft a new Proof ; and he enter’d {o rea-
dily into the Sentiments of othets, asif he had not
known ’till that Moment what he was informed of

by
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! by them. He loved to borrow, and to put a Va-
- Iue upon their Notions, and he would much rather
- have fucceeded than failed in taking an Oppor-
tunity of rendering a kind of Homage for them.
It would not be neceflary to give you a larger
Defcription of his Manners, all of them proceed-
ing from one fole Principle, a Heart naturally
‘Sincere and Noble, and continually cultivated by
Religion. J

 His Place of Penfioner Botanift was prefently
filled by Monf. Burlet, who had been his Pupil’;
but becaufe Monf. Burler was firft Phyfician to
the King of Spain, he was declared Veteran, and
the Place of Penfioner given to Monf. Morin, Phy-
fician to the Hotel-Diew, who was Affociate Bo-

tanifl.
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The L IFE of Monfieur TOURNEFOR T.

Erg 3 Ofeph Pitton de Tournefort was born at
& o @ Aixin Provence the sth of Fune, 1656,
ﬁ&@.% of Peter Pitton, Efq, Lord of Tournefort,
~ and his Mother was dimare de Fagone, a
‘Noble Family in Paris : He was fent to the Jefuits
College in Aix 3 but tho” he was only put to the
‘Study of Latin, like all the reft of the Scholars,
as foon as ever he faw the Plants in their Garden,
he found himfelf growing into a Botanift; he ear-
neftly enquired after their Names, carcfully ob-
ferved ther Differences, and fometimes played
Truant to go a Simpling in the Fields, and ftu-
died Nature inftead of the Language of the An-
cient
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cient, Remans. The greateft part of thofe who
have excelled in any kind of Knowledge never
had any Mafter: Ina little time he learnt of him=-
{elf to underftand all the Plants round about the
__ffr_hen he was come to his Philofophy, he had
very little relifh for that which they raught him ;
he did not find.in it that Nature which he fo much
delighted to obferve, but only indefinite and abftra&
Idea’s, which, as onemay fay, gobefidesthe things,
without touching upon them. He met with the
Philofophy of Deftartes, little known then in his
Country,in his Father’s Clofet 5 and prefently found
it fo be what he had been looking for. He could
not enjoy the reading of it but privately, and by
Snatches, but that made him the more eager after
it, fo that his Father, who oppofed {o profitable a
Study, gave him, without defigning it, an excel-
lent Education. '_
As he had devoted him to the Church, he obliged
him to ftudy Divinity, and put him into a Semi-
nary ; but Nature prevailed, and he was refolved
to fee Plauts, and {fo made his moft favourite Stu-
dies either in a curious Garden belonging to an
Apothecary of Aix, or in the neighbouring Fields,
or upon the Precipices of Rocks and Mountains s
He made his way, either by Art-or Prefents, into
the moft private Places, where he guefled there
were Plants that he could meet with no where elfe ;-
and rather than fail, he would climb over the
Walls, infomuch that he had like to be knock’d in
the Head one time by fome Country Fellows that
miftook him for a Thief. |
7 He
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- He had not' a lefs violent Paffion for” Anatomy
and Chymiftry, than for Botany. = In fine, Natural
Philofophy and Phyficks challenged him with {uch
Warmth from Divinity, which had unjuftly taken
Poffeflion of him, that this latter Science was forced
to give him up ; he was encouraged by the Example
of his Unkle by the Fathers fide, an-ableefteemed
Phyfician, and the Death of his Father, ' which

happened in 1677, left him entirely Mafter of his
own Inclinations. :

He prefently “made ufe of his Liberty, and in
1678, vifited all the Mountains of  Daupbiny and
Savey, from ' whence he brought a- great: many
Plants dried, which were the beginning of his
Herbal.  Botany is not fuch a fedentary and lazy
Science, as can be acquired in the Eafe and ‘Shade
of a Clofet, like Geometry and Hiftory, or, at moft,
like Chymiftry, Anatomy and Aftronomy, which
do not require any Operations that are attended
with much Buftling. But this, on the contrary,
obliges you torun about Mountains apd Forefts,
and to grapple with craggy Rocks, and to expofe
your felf on the brinks of Precipices: The only
BooKs that can fully inftruct us in this Matter, ‘are
{pread by chance over the Surface of the Earth,
and you muft refolve to undergo the Fatigue and
Danger of feeking and gathering them up.  From
hence it comes to pafs, that itis {o uncommon 2
thing to excel in this Science, and that degree of
Zeal, which is neceffary to make a learned Man of
another kind, is not fufficient to make a great Bo-
‘tanift 5 and that Zeal likewife ought to be accom-
_panied with fuch a degree of Health, and fuch a
{trength of Body, as are equal toit. ~ Monf, de Tour-
Bil nefors
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nefore was of a brisk, laborious and robuft Con-
ftitution ; the 'great Stock of natural Livelinefs
fupported him in his Bufinefs, and his Body as well
as Mind were both made for Botany.

In 1679, he fet out from Lix to Montpellier,
where he improved himfelf very much in Anatomy
and Phyfick. A Garden of Plants, which was
the Gift of King Hen. IV, to this City, as rich as
it was, could not fatisfie his Curiofity. He made
hisExcurfions above ten Leagues round Monzpel-
lier, andbrought back Plants unknown even to the
People of the fame Country; notwithftanding
which; he was refolved to extend his Enquiries
much farther, and {0 in the Month of 4pri/, 1581,
left Mompellier for Barcelona, and went even as
far as St. Jobn’s in the Mountains of Catalonia;
whither he whs followed by the Phyficians of the
Country, and the young Students, to whom he
defcribed the Plants.  One might have compared
him upon this Occafion to the old Gymnofopbifts,
that ufed to carry their Difciples 'into the Deferts
where they kept their School.

The lofty Pyrenéan Mountains were too near
not to tempt him, tho’ he knew that he fhould
meet with no other Subfiftance in thofe vaft Soli-
tudes, but fuch as ferved the moft rigid Hermits;
and that the miferable Inhabitants that were to pro-
vide itfor him, did fearce exceed in Number the
Robbers whom he had to fear ; and indeed he was
feveral times actually plunder’d by the Spanifb Mi-
quelets,

This made him find out a Stratagem by which
he cheated thofe Thieves, and faved a little of his

Money ; he put it into fome Loaves of Bread, whitclh
. i c
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he carried with him, and which were fo black and
fo hard, that tho’ they fearched bim very carefully,
and were not fo nice as to defpife any thing, yet
they {corned to touch his Bread. ;

His predominant. Inclination made him furmount
all Difficulties 5 thofe dreadful, and almoft unac-
ceflable Rocks that encompaffed him onall fides,
appeared to him no other than a flately Library,
in which he had the Pleafure of finding all that his.
Curiofity required, and in which he {pent his Time
moft luxurioufly. One day a miferable Cottage
in which he lay fell down all at once, and he was
two Hours buried under the Ruins of 1it, and had
infalliably perithed, if People had not come in the
mean time to his Relief,

Hereturned to” Montpellier at the end of the fame
Year 1681, and from thence to his own Country
of Aix, where he rank’d in his Herbal under their
proper Clafles, all the Plants he had colleted in
Provence, Languedoc, Dauphiny, Catalonia, the
Alps and the Pyrenéan Mountains, It isnot forall
the World to underftand thatthe Pleafure of {ecing
a vaft number of fuch Plants very compleat, well
preferved, difpofed ingood Order, ingreat Books
of white Paper, could fufficiently recompence all
the Pains he had taken, and Charges he had been at,
in bringing them together.
~ *Twas the good Fortune of Plants, that Monf.
Fagon, at that time firft Phyfician of thelate Queen,
had applied himfelf very much to the Knowledge
of them, as one of the moft curious Parts of Na-
tural Philofophy, -and one of the moft Eflentials
to: Phyfick, which made him favour the Science of

Botany, with all the Power that that his Place and
1] Merit
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Merit gave him. 'The Name of Monfieur Tourne-
fort ‘came to him from fo many places, and always:
with o' much -Uniformity, that he had a great.
mind to draw him to Paris, the general Rendez-
vous of almoft all the great Talents difperfed in the
feveral Provinces: Heapplied himfelf for that pur-:
pofe to Madam de Venelle, Sub-Governefs of the
Children of France, who was well acquainted with
all the Family of the Tourneforts. She prevailed
upon him to come to Paris, and in 1683, brought
him to Mon{. Fagon, who at the fame time pro-
cured him the Employment of Botanick Profeflor to
the Royal Garden of Plants, founded at Paris by
Lewis XIIL for the Inftrucion of Young Students
in Phyfick. L
. This Office did not hinder him from making
{everal Voyages. -
He returned into- Spain, and from thence to
Portugal, where he faw Plants that were fcarce
known to any Botanift. _
In Andalufia, which is a Country abounding in.
Paln-Trees, he had a mind to learn the Truth of
what hasbeen fo long related concerning the Loves
of the Mule and Female of that Kind, but he
could difcover nothing certain 5 and thofe ancient
Amours, in cafe there be any fuch, do ftill remain
a Myftery. He went likewife ‘into Holland and.
Eng?).:rmi!, where he found both Plants and feveral
orcat- Botanifts, whofe Efteem andal'riend(hip he
quickly gained, of which there can be no greater
Proof given than the Defire that Monf. Herman,
a famous Profeffor in Botany at . Leyden, had of
refigning his Place to him, being very old himfelf.

He writ to him about it at the beginning of ;;1;
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laft War very earneftly, and the Zeal he had for
the Science he profefied, made him chufe a Suc-
ceffor, .who was not only a Foreigner, but of a
Nation that was at that Time an Enemy to his.
He offer’d Monfieur Tournefors, in the Name of
the States-General, a Penfion of acoo Livres a2
Year, and gave him hopes of an Augmentation
when he thould be better known. The Salary
belonging to ‘his Office in the Royal-Garden was
very moderate ; however the Love of his Country
made him reje& thofe agreeable and advantageous
Encouragements.  He had likewife another.Reafon
which he communicated to his Friends, viz. That
he found the Sciences were at leaft arrived at
as high a pitch of Perfection in France, as in any
other Country. And a learned Man looks upon
nene to be his true Country, but where the Sci-
ences are in a flourifhing Condition.  France was
not ungrateful to him for that Preference. The
Academy of Sciences having been put under the
Dire&ion of the Abbot Bignon, in the Year 1691,
one of the firft Ufes that Gentleman made of his
Authority two Months after he had been invefted
with it, was to chufe into the Body Monf. Tour-
nefort and Homberg 5 neither of whom were other-
wife known to hun, than by the Reputation they
had acquired. After they had been approved by
the King upon his Recommendation, he prefented
them both at once to the Academy, two firft Born,
asone may fay, and both worthy to be fo of fuch
a Father, and an Eameflt of the whole ingenious
Family that has followed them.

In 1694, appeared the firft Work of Monfieur
Lournefore, entitled, The Elewients of Botany, or,

| ' The
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The Method of knowing Plants; Printed at the
Louvre, in3 Vols. Offavs. It brings into Order
that prodigious number of Plants fo confufedly
difperfed upon the Earth, and even under the Wa-
ters of the Sea, diftributes them into their Kinds
and Species, facilitates the Knowledge of them,
and hinders the Memory of a Botanift from being
over-loaded with an Infinity of different Names.
~ This Order, tho’ fo very neceflary, is not
contrived by Nature, which prefers a magnificent
Confufion before the Eafe and Convenience of the
Naturalifts, and it is their Bufinefs to range them,
and bring them under a Syftem, almoft in fpight
of Nature. Since therefore it can only bea Work
of their Genius, it is eafie to forefee that they wiil
be divided upon it, and even that fome of ’em
will be for no Syftem at all : That which Monf.
Tournefort thinks the beft, after a long and learned
Difcuflion, confifts in regulating the Kinds of Plants
by the Flowers and Fruirs taken together 5 that is
to fay, that all the Plants that agree in thofe two
Parts, fhall be accounted of the fame Kind, after
which the Differences either of the Roor, of the
Body, or Leaves, fhall conflitute their different
Species. Monfieur Tournefort has even gone far-
ther: Above the Kinds he has placed Clafjes, which
are only regulated by the Flowers,and he is the fir{t
that had this Thought, which is much more ufeful
in Botany than one would be apt to think at firft.
For ’till now there does not appear above 14 dif=
ferent Figures of Flowers neceflary to be impreft
upon the Memory ; fo that if you take into your
hands a Plant in Flower, of which you know not
the Name, you prefently find in his Elements of
_ | Botany,
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Botany, to what Clafs it belongs ; fome Days after
'the Flower appears the Fruit, which determines
the Genius in the fame Book, and the other Parts
fhew the Species, fo that you find in a Moment
both the Name given by Monf, Tournefort with
refpect to his Syltem, and the Names given by the
reft of the moft famous Botanifls, either out of
their own particular Syftems, or without any Sy-
flem at all : - By this means one is able to ftudy a
Plant in the Authors that make mention of it,
without danger of applying to it what they have
faid of another, or of attributing to another what
they may have writ concerning this. ’Iis a won-
derful Eafe to the Memory that all 1s reduced to
the retaining 14 Figures of Flowers, by the means
whereof one defcends to 673 Kinds, under which
are comprehended 8846 Species of Plants, whe-
ther belonging to the Earth or the Sea, all known
at the Time of publifhing this Book. What would
it be, if one were obliged to learn immediately
thefe 8846 Species, and that under all the diffe-
rent Names that Botanifts have been pleafed to
beftow upon them ? What we now fay might
perhaps require fome Reftrictions or Explanations s
But they have been already given in the Hiftory
of the Year 1700, where the Syftem of Monfieur
dourneforr has been more fully treated of,
- This Book appeared to be very well approved
by the Naturalifts, and that ought never to be
underftood otherwife than of the greateft number
of Naturalifts. It was attacked upon feveral Heads
by Mr. Ray, a famous Englifh Botanift, and Na-
tural Philofopher, whom Monfieur Tournefor:
anfwered in 1697, by a Latin Differtation, in-
{cribe?
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feribed to Dr. Sherrard another Englithman, and
Learped in the fame Science. The Difpute was’
without Bitterne(s, and even handled civillyenough *
on both Sides, which is remarkable. It may be’
faid perhaps that the Subje@ was not worth the
while, for what was itabout > To know whether the’
Flowers and the Fruits fuffice to eftablifh the
Genus ? and whether one 'particular Plant was of
this or that Kind? But it is 2 Favour if Men, and
particularly the Learned, *don’t fall into’ a Paflion
while they are difputing upon the fmalleft Mat-
ters. Monfieur Tournefort, in a Work fubfequent:
to thefe Debates, has beftowed great Encomiums
upon Mr. Ray, and’ even upon his Syftem of
Plants too. L T Sy !
He' was admitted to his Docor’s Degree by the

Faculty of the Phyficians at Paris, and in 1698,

publithed a Book entitled, 4 Hiflory of the Plants
that grow abour Paris, together with their Ufe in
Phyfick. It may eafily be imagined that he who
had been looking for Plants upon the Tops of the
Alps and thé Pyrenées, would not {uffer the Coun-

try about Paris to efcape his piceft Enquiries,
fince it was the Place of his Refidence. %ntany
would bé'but 'a fimple Curiofity if it were not

for its Relation to Phyfick, and one makes the beft
ufe of it when one applies ones felf chiefly to
ftudy the Botany of ones own Country 5 not but
that Nature mnay have been likewife as careful, as
The 1s fometimes faid to be, in beftowing upon
every Country the Simples that are beft  adapted
to the Diftempers of the refpective Inhabitants;
but howeyer it is moft convenient to make ufe of

thofe that are at hand, and very often fuch as are
fetch’d
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fetch’d from far, are not the better for that. In
this Hiftory of the Parifian Plants Monf. 1ourne-
fore gives an account, befides their different Names
and Deferiptions, of theChymical Analy(is made
of them by the Academy,” ‘and of  their: moft
afcertained Qualities. | This Book alone might fuffx-
ciently obviate the Reproach that 1s ‘fometimes
made by Phyficians of undervaluing the Remedies
drawn from Simples, becaufe they dre too eafie
and of too quick an Effect. Certainly Monf{. Tour-
nefort produces a great Number of them, and yet
they are for the moft part ‘but too much neglected,
and we feem to be under a kind of -a-Fatality in
defiring them much, and ufing them bat little.
One may count among tli¢ Works of Mohfieur
Tournefors, a Book, or at lealt a‘part of a Book,
which however he did not publifh : *the Title of
it is, Schola Botanicay five Catalogus Plantarum,
quas ab aliquot annis in Horto Regio Parifienfe
ﬁudiaﬁs fﬂd.fgfffiﬂjf Vir Cfriffﬁmfﬁ 3{, P. dg Tju}"ﬂg-
fort, D. M. ue & P. Hermani Paradafi Batavi
Prodromus, @vc. Amflel. 1699." An Englifbman,
named Mr. Simon Wharton, who ‘had ftudied Bo-
tany three Years at the King’s Garden under Monf.
Tournefort, compofed this Catalogue of the Plants
which he had feen there. | |
‘As the Elements of Botany met with all the
Succefs - the Author “himielf could with for, +he
Tranflated it into Lazin, and publifhed it n
1700, for the Benefit of Foreigners, with Addi-
tions, under the Title of Inflitutiones Rei Herbari«,
in three Volumes in Quarto 5 the Firft of which
contains the Names of the Plants diftributed ac-

cording to the Author’s Syftem ; and - the other
I3 two,
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two, their Figures very well engraven. At the
Head of the Tranflation there is a large Pre-
face or Introdution to Botany, which - contains,
befides the Principles of Monf. Tournefors’s Sy-
ftem ingenioufly and folidly Jaid down, » Hiflory of
Botany and of Botanifts, colleted with great Care,
and writ in- a very agreeable Stile. One may ea-
fily believe, that he employed himfelf with Plea-
fure in every thing that had a relation to the Ob-
ject of his Love. , |

This Love however was not {o faithful and con-
ftant to Plants, but that it extended it {z1f with
the fame Zeal almoft to all the other Curiofities of
Nature 5 fuch as figured Stones, uncommon Mar-
caffites, extraordinary Perrifications and Chryflal-
lizations, and Shells of all Kinds. It is true, that
out of the Number of thefe forts of Inconftancies,
his Love for Stones may be excepted, becaufe he
ranked them among the Number of Vegetables,
and {uppofed them to come from Seeds ; nay, he
was fufficiently inclined to extend this Syftem even
as far as Metals, and it feems, if it were poffible,
that he transformed himfelf into that which he
moft loved.

He made a Colle@ion likewife of the Dreffés,
Arms and Inflruments of remote Nations, other
kinds of Curiofites, which tho’ they do not imme-
diately come out of the hands of Nature, are not
the lefs Philofophical, elpecially when they fall
into thofe of a Philofopher § of all thefe things
together, he had formed 2 fplendid Cabinet for
a private Perfon, and famous in Paris. [t was
etteemed by the Curious to be worth near 50000
Livres. Sucha great Expence would have beg? a

= AR
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Blot in the Life of a Philofopher, if it had been
made upon any other occafion; it proves that Monf.
Tournefort with {o narrow a- Fortune as his was,
could allow little or nothing to more trivial, and
yet more practifed Pleafures. it

* With all thefe good Qualities, it is eafie to judge
how fit he was for a Traveller ; by which Term I
don’t mean the Common Travellers, but only fuch
in whom is found both a very enlarged Curiofity,
which is rareenoush, and a certain Gift of Seeing
with Difcretion, which is yet more rare. ‘The
Philofophers feldom run about the World, and
thofe that fee moft of it, are ufually the leaft of
Philofophers 3 fo that the Travels of a Philofopher
are extreamly valuable. -

We reckon it alfo a great Advantage to Learn-
ing, that Monfieur Tournefors, inthe Year 1700,
reccived the King’s Orders to go into Greece, Afia,
and Africa, not only to learn the Plants of the An-
«cients, and perhaps too thofe that might have
efcaped them, bat moreover to make his Obfervations
upon all the whole Natural Hiftory, upon the An-
cient and Modern Geography, and even upon the
Manners, Religion, and Commerce of thefe People.
He was ordered to write as often as he could to
the Count de Pontchartrain, who procured him all
the Conveniences imaginable in his Voyages, and
“to inform him in particular of his Difcoveries and
"Adventures.

Monfieur Tournefort, accompanied with Monf.
Gundelfbeimer a German, and an excellent Phyfi-
cian, and Monf. Aubriet, a skilful Painter, went
as far as the Borders of Perfiz, always fimpling and
obferving, Other Travellers into thefe Parts go

I 4 by
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by 8ea as much as-they can, becaufe it is moft
convenient for them; and when they travel by
Land, they chufe the moft frequented Ways ; but
thele Gentlemen made as few Sea. Voyages as they
could, and wander’d always out of the Common
Roads, finding out new ones in the moft unaccef-
fible Places. .- We thall fhortly read; with Pleafure
and; Horror intermixed, therelation of their Defcent
into the Grotzo of Antiparos 5 that isto fay, into
three or four moft dreadful Caverns fucceeding one
another, . Monlieus Tournzfort had the fenfible Sa-
tisfaction to difcover there-a new kind-of Garden,
all 'the Plants of - which were: different pieces of
Marble, either juft produced, or very, young ; and
whichaccording to all theCircumftances that attended
their (Formation,” could-not but have vegetated.
Invain-did Nature hide her felf i~ fuch;-Abyiles
and inacceflible Depths, to work more fecretly up-
-on the Vegetation of Stones, (ince the was, asione
‘may fay, taken in thewery Fad by thele curious
-and intrepld . Vistuofo’s.svos o . snads bagiote

- Africa was included in the Scheme of - Monfieyr
Tournefors’s Voyage 3 but the Plague which reign’d
in Fgype, made him return from Swirna to France
in 1702. this-was the firft ftop he met with...

He returned, as a great Poet fays upon a lefs
noble and ufeful Occalion, lozden with the Spoils
~of the Eaft. He brought back with him,  befides
an Infinity of different 'Obfervations, 1356 new
Species of Plants ; a great part of which ranged them-
{elves under fome of the 673 Genus’s that he had
eltablifhed, fo that-he was only obliced to create
~tor all the reft, but 25 new Genus’s, without any
~sugwmentation of the Clafles, which provesthe Cop-
: %] venience
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venience of a Syftem, under which fo many exo-
tick Plants, and that were not expected, were fo eafily
reduced, He compofed from thence his Corcllarium
Inflitutionum Rei Herbariz, Printed in 1703.

W hen he was returned to Paris, he thought of
refuming the Pra&ice of Phyfick, which he had fa-
crificed to his Travels in the Levant, at a time
when it had begun to be verygood : Experience
fhews that in all things depending upon the Taft
of the Publick, and efpecially things of this nature,
Interpofitions are dangerous; the Approbation of
Mankind is; as it were,; ravifh’d from- them, and
thereforealways hattens toan Ends - Monfieur Tour-
nefort  therefore found fome Difficulty in reviving
his. Bufinefs he had left off j befides, he wasobliged
to perform his ancient Exercifes in the Royal Gar-
den, to which hejoyned thofe of the Royal College,
‘where he hada Place of Profeflor in Phyfick; the
Functions of the Academy did likewife require {fome
~part of his Time, over and above all which, -he fet
himfelf about a Relation of his great Voyage, of
which he had only brought back a few fhort Me-
moirs and Hints, that no body but himfelf under-
ftood. The Bufinefs and Labours of the Day,
which made the Nights Reft mere neceflary to him, -
obliged him on the contrary, to fpend his Nights in
new Labours ; and it was his Misfortune to be of
a ftrong Conftitution, becaule he was thereby en-
couraged to make more bold with himf{elf for a long
while, without perceiving any fenfible Inconveni-
ence. But at laft his Health began to give way,
and yet he would not fpare it. \When he was n
this bad Difpofition, he received by Accidenta vio-
lent Blow upon the Breaft, of which he himfelf

3T believed
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believed he fhould quickly die. After that he
did nothing but languifh, during fome Months,
and then died on the 28th of December, 1708,

By his Will he left his Cabinet of Curiofities to
the King for the ufe ofthe Learned ; and his Books
of Botany to the Abbot Bizmon. This fecond
Item thews no lefs than the firft, his Love for the
Sciences, fince the giving them to him who watches
for Learning, and encourages it with fo mich Z=al
in this Kingdom, is really making a Prefent of
them to Learning it {elf.

Of the two Volumes in Quarto, which were to
have contained the Travels of Monficur Zournefort,
the firft was printed at the Lowvre before he dieds
‘and they are finithing the Second from the Manu-
fcript of the Author, which was left fo compleat,
that nothing could be added to it. ' This Work,
which keeps its firft Form of Letters written to
Monfieur de Pontchartrain, will have 200 Copper-
plates very well graven, of Plants, Antiquities, ¢e.
and there will appear init, befidesall the Learning
that we have hitherto reprefented, his great Know-
ledge of Ancient and Modern Hiftory, and a vaft
FErudition, of which we have made no mention,
for fear of its looking like Flattery. Oftentimes one
predominant Quality makes us negle® others, which
however do well deferve to be taken notice of.

His place of Penfionary Botanift was filled by
Monfieur Magnol of Montpellier.

@
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The LIFE of Monfienr TscHIk NHAUS:

TR Rnfroy Walter de Tfchirnbaus, Lord of
% E & Kiflingfwald and Stoltfenberg, was born
ﬁg@;& the 10th of April, 1651, at Kiflingfivald
in the upper Lufuzia, of Chriftopber
T[chirnbaus and N—— de Sterling, both of them
of an ancient Family. It was about 400 Years
fince the Houfe of 1fchirnbaus, which came out
of Moravia and Bobemia, had been poflefied of this
Lordthip of Kifling fwald near the City of Gorlits.
 Monfieur Tfchirnbaus was put under the Care
of all thofe Tutors for the Sciences that are ufually
allowed to Perfons of his Condition, but he an-
fwered their Cares quite otherwife than Perfons of
his Rank were ufed to do.  As foon as ever he had
heard that there was fuch a thing in the World as
Geometry, he greedily laid hold of it, and from
thence he paffed with Rapidity to the other Branches
of the Mathematicks, which, by offering him a
thoufand 'agreeable Novelties, rival’d each other
in his Curiofity. _
At the Age of 17 Years his Father fent him to
finith his Studies at Leyden, where he arrived at
the time of anEpidemical Diftemper, which had
like to have coft him his Life. Tho’ he was {o
Young he foon attained to a great Reputation
among the Eearned Men of Holend;, but the War
breaking out in 1672, he turned Soldicr, and
fthewed that he knew as well how to perform his
Duty, as to follow his Inclination, = This prevail-
E i B e e i ing
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ing Inclination for Learning, did even contribute
towards making him take to Arms; for it was the
occafion of uniting him ina ftri¢t Friendthip with
the Baron deNewland, who had the fame Taft
for Letters as he had; and as this Baron was in the
Service of the States, he prevailed with Monfieur
Tfebirnbaus to engage himfelf likewife in the 3 me
as a‘Volunteer, to the end that they might keep
together. Monfieur  Tfchirnbaus ferved cighteen
Months, after which he was obliged to retarn into
hisown Country, from whence he fet out fome
time after to Travel, according to the Cuftom of
the Gentlemen of his Nation, who are of opinion,
that the Knowledge and Correfpondence with others
is neceflary to polith and improve themfelves. ' He
travelled through “England, France, Italy, Sicily
and Malta 5 in all the Countries through which
he went, he vifited the Learned Men, and every
thing that is proper to be {feen by the Learned, as
the' Curiofities of Natural Hiftory, extraordinary
Works'of Art, and particular Manufa@ures,

-+ This great numberof different Things, well ob-
ferved, are not fimple Fadts, and ufelefs Ornaments
of Memory in an Ingenious Man;  they become the
Principles of an Infinity of Views, to ‘which the
fineft "Theory, void of Experience, could never at-
tain. “The more fuch Eyes'fee, the:more Reafon |
it felf fees, - iedYnebigi

o1 Monfieur Tfchirnbaus returned to Germany, and
fpent fome time at the Court of the Emperor Leo-
pold 5 for ‘a Philofopher :may vifit even Courts,
were it only to obferve the Manner and Fathionof
thinking there, which: he could not fo eafily dif-
cover otherwile, ..o el woliol '“I
: n
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- Iu the midft of this agitated way of Living, or
at leaft in4a Life fufficiently mingled with Motion ,
'Learning, ' and ~efpecially Mathematicks, always
‘employed our Accademift. He had acquired by
Art a Habitude of not being éafily difturbed, and
had innured himfelf to DiftraGions. In the Year
1682, he ‘cameto Paris for the third time, and
brousht with him Difcoveries, which he was dé~
firous to propofe to the Academy of Sciences y 1€
was the famous Cargflicks that gu_hl/)ly. his Name, for
we commonly {2y the Caufticks of Monficur Tfechirn-
baus,’ as we do the Spiralof Archimedes, the Con-
choid of Nicodemus, the Ciffoid of Diocles, and the
Cyeloid of Monfieur Huygens 5 and a Geowmetrician
ought to be no lefs proud of having given his Name
toa Curve, or toan entire Species of .Curves, than
a Prince of having given his to a City. Monfieur
Tfchirnbaus, tho' he was yet but 31 Years old,
was by the King placed among the number of thofe
very Academifts whom he came to confult, and in
fome manner to take for his Judges.
- Every Body knows that Caufficks are Curves,
formed by the Concourfe of the Rays of Light,
which any other Curve whatever has either reflected
or refra&ed; they have one remarkable Property,
viz, that they are equal to known Right L.ines,
when the Curves that produce them are Geometri~
cal 3 fo Monfieur Tfchirnbans difcover'd that the
Cauftick formed in the fourth part of a Circle, by
Rays refledted, which became prefently parallel to
a Diameter, was equal to the § of the Diameter.
The Reifications of the Curves, which at this ve-
_ry time arenot common, were much Igfs fo then 5
an
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and befides, it isa great Merit in this Difcovery,
to have preceded the Invention of the Cazlculation
of the Infinites, which would have render'd it much
more cafie 5 the Academy judged it worthy to be
particularly examined by a Committee, who were
Meflicurs Caffini, Mariotte and de lz Hire; this
laft contefted ‘with Monfieur Tfchirnbaus a Gene-
ration or Defcription which he gave the Cauflick
by Reflexion, of the Quarter of the Circle. Mon-
- fieur Tfchirnbaus, who would not thew the Ground
of his Method, did not yield to Monfieur de la Hire,
and this latter perfifted in looking upon the Gene-
ration aforefaid as very{ufpicious 3 however, the
Author of it thought himfelf {o fure, that he fent
it to the Journal of Leipfic, but without any
Demonftration, |

He return’d to Holand, where he furnithed and
left in the Hands of his Friendsa Treatife, entitled,
De Medicini Mentis ¢~ Corporis. He had begun
to write at the Age of Eighteen Years, and even
with the defign of Printing, infeparable almoft from
that of Compofing, of which it isthe firft Re-
ward, He had made, atfeveral times, fome [rea-
tifes, with which both his Friends and himfelf
were very well pleafed ; but by good luck, he had
not been able to Print them fo {oon, fo that when
he came to Revife them, he was {o difatisfied with
his own Performances, that he took a firm Refolu-
tion to Print nothing ’till he was 30 Years old, and
to facrifice all the Children of his Youth: 4
Sacrifice [o much the more bard and uncommon,
as thofe Children are born at a Time when one lpves
with mofl. Zeal, and leaft Knowledge. 'The Pe-

riod which he had preferibed to himfelf was paft,
when
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when his firft Work, which indeed was the only
‘oné Publifhed,” appeared at Amflerdam in 1687.
He Dedicated it to the King, as a Proof of his Gra-
titude for his Majefty’s Favour in making him an
Academift. The Title of the Book is, as I may
fay, double to thatof the Search after Truth,. for
the Aim of this latter is only to redifie or heal the
Mind, but the other takes in the Body alfo. 7 ith
good Logick, and good Phyfick, Men would fland in
need of nothing,

To give an Inftance of the Method of leading
the Mind thro’ the Sciences, by rifing always from
the more Simple to the more Compound, and by
combining together Truths, in proportion to their
Birth or Producion, Monfieur Tfchirnbaus propofes
an univerfal Generation of Curves by Centres
or Focus’s, whereof the number increafes always,
and at the fime time increafes the Degree of which
the Curve is. He pretends to draw from thence a
general Method for the Tangents, in which he
mightily glories, and a great many other 'Theo-
rems and importent Problems; and upon this oc-
cafion infinuates, that he does not believe himfelf
miftaken upon the Cauffick of the quarter of a
Circle. Monfieur de lz Hire has {ince demonftra-

ted in his Treatife of the Epicycloids, publifhed in
1694, that this Cauflick wasone of em, that 11-
deed it was of the Length determined by Monfieur
Tfchirnbaus, but could not be defcribed in the man-
ner he had propofed : It is no ftrange thing to make
a wrong Step in new Roads, and fuchas we are
forced to open for our felves 5 an Original Genius,
which is warm, bold and lively, may perhaps be

not always as wary and circumfpect as it ought to
be
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be 5 in the Book of Monfieur T/chirnbaus one
percetves that Fire and Bolduefs which is pecun
liar to the Spirit of Invention. If the Author had
not done a great deal, one might readily believe that
he promifes too much, and raifes our Hopes - too
higll. %1 T : |
The Precepts of Theory which ke lays down
are not {o fingular as certain Practical Inftructions
that he adds, or rather certain Cuftoms, which he
found very uleful to him; we will repeat them
here, becaufe riothing ¢an better ‘reprefent the De-
tarl of his private Life, with refpe& to his Studies;.
He made his Experiments in Summer, and in
Winter putthem in Order, or drew his Confequences.
from them, or-laftly, made great Enquiriesin The=
ory, finding that Seafon the moft proper for Medi~
tation. - About the End of Autumn he applied,
himfelf to the "Care of his Health, and made a.
kind of a Review of his Bodily Strength, againft
that Seafon which he had devoted tothe greateft
Labours of the Mind. He read over the Compo-
fitions of the foregoing Winter, recalling the Idea’s
thereof, and exciting in himfelf a defire of continu-
ing them 5 and then he began to retrench his Sup-
per Meals, and even to diminith by little and little
thofe of Dinner ; inftead of Supper he either read
concerning the Matters upon which he had a de-
fign to treat, or elfe difcourfed about ’em with
fome learned Friend. He went to Bed at Nine ofthe
Clock, and was called up again at Two. Hekept
himfelf for a while exadtly in the fame Situation
in which the Wakening found him 3 this hinder’d
him from forgetting what he dream’d of at that
inftant ; and if, as it might happen naturally enougl_lg,
s
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his Dream turned upon the Matter wherewith his
‘Mind was full, he could more eafily proceed upon it.
'He worked in the Silence and dead of the Night,
went to {leep again at Six a Clock, but only till
Seven, and then refum’d his Labours, © He fays,
‘that he never made greater Progrefs in the Sciences,
nor never found himfelf more Vigorous or nimble,
than when he obferved all thefe Methods with the
greateft Regularity, One may find in it an exceflive
Care of managing and improving all poflible Advan-
tages ; but all great Paffions move with a kind of
Superftition in relation to their Object. ~ .
 During the Night, he ufed to fee a great number
of very attive Sparks, that danced and played
about in the Air; when he look’d at them {teadily
they difippeared, but when he did not mind them,
they did not only continue as long as his Applicati-
on to Bufinefs, but their Brightnefs and Vivacity
{eem’d to redouble. At laft he came to {ee them
in broad Day, after having acquired a certain De-
gree of Facility in Meditating. He faw them upon
a white Wall, or upon a piece of Paper that he
'Eiaced near him. Thefe Sparks, only vifible to
im, were at the fame time both an Effe& and a
Reprefentation of the Spirits in his Brain under a
~violent Agitation. 3 i
~This Ardent Paffion for Learning, gives us na-
turally - enough the Idea’of 2 Man extreamly Co-
vetous of Glory 3 for in fhort, there areno great
Works without great Motives, and the Men of
~ Learning are the Ambitious Men of the Cabinet.
However, Mon{. Tfehirnbaus was not fo, he did
not alpire by all his Vigils to that Immortality which
effects us Jo much, and belongs [o little to us; and
B8HZA 154 Mg he

|
o
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he told fome of his Friends, that even from the
Age of 24 Years, he believed he had freed himfelf
from the Love of Pleafures, Riches, and even of
Glory too. _Some Men have a right to bear Tefti-
mony of themfelves; but he loved the Sciences
with that pure and difinterefted Love, which does
fo much honour both to the Obje&t that infpires it,
and to the Heart that feels it; the manner where-
with he Exprefles himfelf in fome Places, upon
the Raptures produced in him by the Enjoyment
of Truth, is fo Lively and fo Animated, that it
would have been unpardonable in him to have ex-
pected any other Reward.

‘The Treatife, De Medicina Mentis &0 Corporis,
does likewife contain his Principles upon Health
his attachment to Learning did not fo entirely fe-
quefter him from the World, but that he found
himfelf fometimes obliged to live with other Men,
and after their Manner, and confequently to Eat
and Drink too much, He propofes rather fome
Precautions to prevent the Evils of this kind of
Life, than Medicines to cureit, unlefs you will fay
that Swerting, of which he had a great Opinion, and
to which he had always recourfe, is at the fame
time botha Prevention and a Remedy. As for the
reft, he looksupon every- thing as Poifon, that is
not Food or Nourifthment. He would have us at-,
tend to, and follow that fimple Taft free from all
RefleGion, that carries us to certain kinds of Food,
or a like difsuft which difwades us from it ; thefe
things being fecret Warnings of Nature, if at leaft
you will allow that Nature takesfo much Care of
us, and that we may rely fomuch upon' her.
He fays, that being under an Obligation-of E‘amitilg

muc
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much, he did eat, at leaft alternately, things very
oppofite, Hot and Cold, Salt and Sweet, Sharp
jand Bitter 3 and that this Mixture, which feem’d {o
odd to the reft of the Company, and which they
even looked upon as an Effelt of Intemperance,.
ferved to corredt the Excefs of the oppofite Quali-
tics i the things he fed on.  One ought to fay for
his Honour, that thefe kinds of Singularities in
iwhich the Care of his Health engaged him, were
not {0 great as thofe occafioned by his Love of

-

Learning.

After the Publication of his Work, being at home
in Saxony, he began to think upon the Execution
of a great Defign which he had formed a long time.
He was of opinion, that unlefs we can render Op-
ticks more perfe®, our Progrefs in the Difcoveries
of Nature, would be confined ina manner within
the fame Bounds, in which it now is 5 and that in
order to know more of Nature, we muft fee her
better. Befides, he who had been the Inventor of
the Cauflicks, forefaw the larger and better Convex
Glaffes expofed to the Sun, would be a kind of new
Furnaces, and confequently produce a new Chymi-
ltry. But in all Saxony there were no Glafs-
Houfes fit to put in Pradtice thefe his great Pro-
Jects. He obtained therefore, of the Ele@or his Ma-
dter, the Privilege of fetting up one, as they foon
;éerceived how Advantagious it would be to the
Lountry, he eftablithed three of them. From

hence proceeded Novelties both in Disptricks and
Phyficks almoft miraculous. We have given an ac-
count of them upon the Word of Mon{.TJchirnbaus,
10 our Hiftory of the Year 1699 and 17003 fome
ofthem were of fuch a natare as hardly to obtain
K 2 Belief,
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Belief;, for in perfedting the Digpericks, they turned
them upiide down : However, the Burning-Glafs:
which the Duke of Orleans purchafed of this Gen-
tleman, is at leaft an irreproachable Evidence of a\
great part of what he had advanced. ¥
This Burning-Glafs is convex on both fides, and ||
is a part of two Spheres, the Radius of eachi
of which is twelve Foot. Its Diameter is off
three Rbine-land Feet, and it weighs 160 Pounds,,
which is an enormous fize, with refpelt to the:
greateft Convex-Glafles that. have ever yet beert
made. The Sides or Edges of it are as compleatly
wrought as the Middle, ‘and that which elearly
proves it, is, that its Focus is exa@ly round. ‘This
Glafs puzzles the moft skilful People, whether it
was wrought in Bafons, like the ordinary Glafles
of that kind, or whether it was caft in 2 Mould 2
We may eafily be divided upon the Queftion, fo
there are great Difficulties in each manper ; and
nothing is a more noble Panegyrick upon Monficuts
Tfchirnbaus’s Skill in the Mechanicks than this. He
affirms, but perhaps he had no mind to reveal hig
Secret, that he had cut it in Bafons, and that the
Mafs of that Matter out of which he had taken i
weigh’d feven hundred Pounds, which would be
yet another Miracle in the Glafs Trade. He ha
made another that was four Foot in Diameter, bu
it was fpoiled by fomne Accident. He prefented@
Glafs of this kind to the Emperor, who to acknow+
ledge his Gift, and yet more his Merit, woulc
have beftow’d on him the Title and Prerogatives o
a Free Baron ; but he declined them with all th:l
Refped that ought to attend fuch a Refufal; an

of all the Favours offer’d him, he only acceptic
' th
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the Picture of his Imperial Majefty, with a Chain
of Gold. - To render this Account the more credi-
ble, it may not be amifs to fupport it with a pa-
rallel Story. The Elector of Saxony offer’d to
make him a Counfcllor of ‘State, but he  refufed
that Honour likewife. - One may fufpectthata Man
who does not feck after Preferments has a mind ei-
ther to {pare himfelf a great deal of Pains, or the
‘Shame of not fucceeding 3 but the moft ingenious
‘Malice has nothing to fay againft him, who flies
from Honours that come and offer themfelves of
‘their own accord to him.
~ He return’d to Paris the fourth time in the Year
1701, and attended the Academy pretty dilizently:

e there difclofed feveral Methods, which he had
invented for the moft fublime Geometry, but he
did not demonftrate them 5 contenting himfelf to
have excited a certain uneafie Curiofity, and per-
haps alfo Doubts, which would have been honour-
able to his Difcoveries, in cafe they could have
been well made out. In our Hiftory of 1701, We
have givena Lift of his Proportions. He pretended
" he could proceed without the Method of the Infi-
 nitely Ligtles, and gave the Academy, upon the

Radii of the Cycloids, a Sketch of what he {ubfti-

tuted to it. Nothing can better prove the great

Ufefulnefs of the Infinitely Littles, than when Peo-

ple pretend not to ftand in need of “emn upon cer-

tain Occafions. ~ In general Monfieur Tfchirnbaus
would render Geometry more cafie, by perfwading
himfelf that the true Methods are eafie, that the
moft ingenious are not true, as foon asthey become
too complicate 3 and that Nature does every thing
in the moft fimple manner: All this s true 5 but
; K 3 the
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the Queftion is how to determine the Degree of
Simplicity ; the Learned think they have now at-
tained to it. : A
- During his ftay at Paris Monf, Tf:birnbaus coms.
municated to Monf. Homberg a Secret of his own
Invention, and as furprifing as that of cutting his|
Great Glafles; it was to make Earthen Ware exad-
ly like that of China, and which would confequent=
ly fave a vaft dealof Money to Eurcpe, It has been
thought hitherto, that that kind of Earthen Ware
was a particular Favour beftow’d by Nature upon
the Chinefes 5 and that the Stuff of which it was
compofed, was only to be found in their own
Country.  But it is nofuch thing 5 for it is a mix-
ture of certain Earths, which are commonly found
every where befides, but which require fome Skill
to put together, A firft Inventer does ufually fall
upon his Secret by chance, and without {eeking ity
but a fecond who feeks for what a firft has found,
rarely difcovers it but by the Strength of Reafon.
Monfieur Tfchirnbaus gave Monf. Homberg his Por-
celain, or counterfeit China Ware, for fome other
Secrets in Chymiftry which he received from him,
and made him promife that whilft he lived he would
make no ufe of it. :
After he was returned home he found himfelf
continually furrounded with domeftick Troubles,
and his Life was one whole Sequel of Misfortunes,
As the Health of the Soul depends upon that of the
Mind, on which he had fo much meditated, and as
a Man of Philofophy is affliGed with fewer Evils,
or at leaft with lefs painful Evils than another, he
fupported his with Conftancy, and fhew’d that
which is feldom feen upon the like occafions, the

Ule
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Ufe of his Theory, and the Application of his Pre-
cepts. His Humour was not changed, nor fo much
as his Studies interrupted. He {ubmitted himfelf
to that Providence which it is in vain to refift, and
infinitely more advantageous to {fubmit one {elf to.
At laft, “after having fpent five Years in combating
and conquering his Troubles, he fell fick, perhaps
becaufe one cannot conquer them fo long together
without being much weaken’d in ones turn. He
was not afraid of the Fever, Pihifick, Dropfie or
Gout, becaufe he made fure he had Medicines for
them all, but he very much apprehended the Stone,
being not fo fure, either of preventing or curing it
eafily. He had however found out a Preparation of
Whey, which he thought very good, and which
e has publifhed in an Edition of his Book in High-
Dutch. But that did not hinder him from being
attacked in the Month of Seprember 1678. with
terrible Fits of the Gravel, followed with a Sup-
preffion of Urine. The Phyficians who did not
find him tra&able enough becaufe he underftood
fo much of their Trade himfelf, left him quickly ;
whercupon he preferibed to himfelf as he thought
fit, and never loft either his Conftancy, Refigna-
tion to Providence, or Ufe of his Reafon to his
Death, which happen’d upon the 11th of Ocober
following. His laft Words were, Triumph, Vittory.
Probably he looked upon himfelf as Conqueror
over the Evils of Humane Life, .
He defigned the following Winter to have made
great Additions to his Book. He had devoted a
Confiderable part of his Patrimony to his pleafure,
that is to Learning. He propofes in his Work,
The Plan of a Society compofed of Men of Sub-

K 4 [ance,
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flance, and Lovers of the Sciences, who were to
Surnifp other learned Men of leffer Fortunes, with
whatfocver [hould be neceflary to fupport them in
their Studies y and it is eafie to fee with what
‘Pleafure he would "have born his Share in that
Community ; indeed he bore it without them,
making it his Bufinefs to feek out Men that were
Ingentous in the ufeful Sciences or Arts : He
fetched them out of thofe obfcure Corners, in
which' they are ordinarily hid, and became at the
{ame time their Companion, Dire@or and Bene-
factor : He has often’ taken upon himfelf both
the Care and Charge of printing other Mens Books,
from which he expeéted the Publick might reap'
any Advantage ; among the reft, Mon{. Lemery’s
Courfe of Chymiflry, which he had caufed to be
Tranflated into Hizh-Dutch, and that even with-
out attributing to himfelf in the refpedtive Pre-
faces, the Honour fo juftly due to him, and which
another would not have flighted in lefs important
Occafions, unlefs you will fay, that Vanity does.
not render ’em all equally Important ; he was no
lefs averfe to Oftentation : He did good to his
Enemies with Zeal, and without their Knowledge,
which perhaps Chriftianity does hardly require :
He was not a Philofopher on account of his rare
Learning, and 2 common Man by his Paflions and
Weaknefles 5 zrue Philofophy bad penetrated even
to bis Heart, and bad there eftablifbed that Plea- .
fimg Tranquility, which is the greatefl, but leaft
fought after of all Goods. il |
 His Place of Foreign Affociate was filled by
Dr. Sloane, Secretary of the Royal Scciety in
iR R S e LR R IR AT D e B
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) L’: of Manfe, his Father was an honeft Ci-
- &i’fﬁ% tizen, allied to the beft Families in' the
: Town, but had no Employment, and a
large Stock of Children 5 he took great Care of
their Education, fo that one of em, whom he bred
up to the Sea, raifed himfelf by his own Merit, to
the Command of a Man of War.

Our Monfieur Poupart perform’d his Studies
with the Fathers of the Oratory of the Manfe :
The Scholaftick Philofophy ferved only to teach
him that Men might Philofophife, and infpired
him with the Defire of it. He quickly fell upon
the Works of Defcartes, which gave him a noble
Idea of Nature, and alfo a mighty Paflion to Study
it. He fpent fome Years at Home in this only
Employment, being uncertain to what Profefiion
he fhould turn himfelf; at laft he declared for
Phyfick. But wanting both Spiritual, as I may
call it, and Temporal Affiftance too in the Manfe,
he came up to Paris, where it is much more eaficto
be fupplied with both Kinds. He took upon hnn
the Education of 'a Gentleman®s Child for his Sub-
fiftance ; but perceiving quickly that the Cares of
fuch an Employment took up all his Time, he
abandoned it, chufing rather to Study than Live ;
that is to fay, to the end he might be entirely to
himfelf and his Books, he reduced hunfelf to a
very ftreight and inconvenient manncr of Liﬁ{]’fg-
P I ﬁ

% q§ Rancis Poupart was ‘born in the Country
- F g%
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We are not athamed to confels openly the mean
Condition of our Brethren, nor to expofe to the
Eye of the Publick, the Bag and Staff of a Dio-
genes, tho” we live in an Age in which fuch fort
of Philofophers are lefs valued than ever, and in
which certainly they will not be vifited by Kings
n their Tubs. :

Monl. Poupart applied himfelf with great In-
duftry to the Study of the Phyficks, and parti-
cularly to Natural Hiffory; which after 2ll, is
perhaps the only Phyficks within our reach. A
fingular Taft carried him to the Study of the In-
feéls, a kind of Animals {o different from all the
relt, and fo different among themfelves too, that
they make us Comprebend in general the infinite
Diverfity of the Models upon which Nature may
bave formed other Animals for an Infinity of other
Habitations. He had both the Patience oftentimes
{ufhiciently painful, to obferve them during all the
neceflary time, and the Art of Difcovering their
hidden Life, and the Skill of making, whenever
it was poflible, the nice Anatomy of thefe little
Bodies. He carried his Obfervations to the Meet-
ings at the late Abbot Bourdelot’s, where he was
one of the principal A&ors, they were printed in
‘the Fournal des Scavans 5 witnefs his Differtation
upon the Leach, which was very well received
by the Naturalifts 5 for it made known to them a
Creature, which all the World fancied they un-
derf{tood before,

To accomplith himfelf in Anatomy, he was de-
firous to be employed in the Surgery of the Ho-
fpital called Hozel Dieu, and offered himfelf to

_be examined to that purpofe ; they interrogated
" him
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him upon the moft difficalt Subjeds, and by the
Anfwers he made them, found that he was very
expert in the Art of Surgery ; {o that they admit-
ted him with Applaufe. But they were exceed-
ingly furprifed when he confeffed to them that
he knew no more of Surgery than only to let
Blood, and that all the reft was pure Speculation.
They did not repent however of having received
him, they judged him very Capable of gaining
readily and perfectly the Practice of that Art which
they were not able to Difcover his Want of ; and
they inftruGed him with the {fame Pleafure as
Mafters do their brighteft Scholars. He fpent three
Years in thefz= Employments, afrer which he ap-
plied himfelf wholly to Phyfick 5 and as he did
not feek to {treighten the Extent of it, he took in
all that had relation to it, as Botany and Chy-
miftry. He took his Doctor’s Degree in the Uni-
verlity of Rbeims,

His thirft after Knowledge could not be con-
fined within the Bounds of his Profeflion, as vaft
as they were, It was no extraordinary thing that
the Philofophy of Defeartes fhould engage him in
a competent Knowledge of Geometry ; but one
can hardly believe that it fhould have carried him
as far as the Study of ArchiteGture. Monf. de lz
Hire, who profeiles that Art, has obferved him to
be very Conftant at his Lectures, and knowing
him no otherwife, believed that he might bea Man
that had fome thoughts of applying himfelf to
Building ; nor did he fo much as guefs from the
outward Appearances that thofe Functions to which
he might afpire were very Sublime ; but he was

very much furprifed, when at the reviving Df;; the
Cd~=
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Academy in 1699, all the Academifts that had no
Pupils having chofen - their- refpe@ive ones, he
found Monf. Poupars appearing at the Meetings,
as Pupil of Monf, Mery and Anatomift, The So- .
ciety being then filled with a great Number of
new Members, who either had no Works ready
to be produced  at the Meetings, or elfe had not
Courage enough to produce ’em before fuch re-
doubted Judges, Monf, Poupare was the firft of
them all, who found himfelf in a Condition to
{peak, and was Mafter of a noble Affurance to do
it. - He read a Difcourfe about Hermapbrodite In-
Jeéis, which was a happy Omen of the Capacity
of- thofe among the New ones, that were not yet
known to the greateft Number of the Academifts.

- We have feen fince among thefe Volumes which
the Academy has publithed every Year, his Hi-
{tory of the Formica-leo, that of the Eormica-pule,
his Obfervation upon the Fith Mufiles, and feveral
others lefs Important, or perhaps only lefs fhort,
He fell Sick in Offober 1709, and died ina few
Days. He is thought to be the Author of a Book
entitled, The Compleat Surgery 5 which is only a
proper Collection of feveral other Tra&ds. IF it
be fo, we ought to excufe him for the Neceflity
he lay under of doing it, and at the fime time ap-
plaud him for not Glorying in fuch a Colle&ion,
of which he had a great number of Examples
that might have tempted him,

The ‘_
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“The L IFE of Monfienr de Cazer1Es. "

i‘%&ﬁ% <Obn Mathew de Chazelles was born at
z: o  Lyons the 24 Fuly 1657. His Father
i}é@%& was a fubftantial Merchant : He pet-
formed all his Studies in the great Col-
lege of the Jefuits in that City, after which ke
came to Paris in 1675, the Paflion he had of be-
ing acquainted with Men of Merit carried him to
the late Monf. du Hamel, Secretary of the Aca-
demy, who on his part, did very much encourage
all young Perfons of whom he could conceive
any hopes. And he obferved in him a great dif-
pofition towards Aftronomy ; for the Young Man
was already a Geometrician ; He prefented him to
Monlf. C.;g/};f, who took him along with him to
the Obfervatory 3 a School in which Hipparchus
and Prolomy themfelves would not have fcorned to
have been Learners. _ :
Theory and Pracice always fo different, arc
perhaps more {o in the Bufinefs of Aftronomy than
of any other Art whatever, and the moft Skilful
Aftronomer, who is only fo in Books, when he
comes to handle a Telefeope, would be furprized
to find that he had hitherto hardly feen any
thing ; Obfervations are a very fine and exceeding
nice Work: Monf. de Chazelles ftudied this Art
throughly, and at the fame time made himfelf
Mafter of all that vaft Science of whichitis the
Foundation. He wrought under Monf. Caffini,
upon that great Geographical Map in formp}:}f a
ani-
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Planifphere, which is upon the Pavement of the
Weflern Tower of the Obfervatory, and is Twenty
feven Foot in Diameter. It was formed upon the
Obfervations which -the Academy had already
made by the King’s Order in different Parts of
the World ; and that which is moft remarkable is,
that it is in fome manner Prophetical. It con-
tained fome very important and anticipated Cor-
rections upon certain Conjectures of Monf, Caffini,
which have been fince verified by inconteftable
Obfervations.

In 1683, the Academy continued towards the
North and towards the South the great Work of
the Meridian begun in 1670. and Monf, Caffini,
whofe Province the South was, affociated Mon-
fieur de Chazelles to himfelf in that Undertaking.
They extended the Line as far as the Country of
Bourges.,

After having lieard Monf. Caffini’s Leflons at
the Obfervatory during the Space of five Years,
Monf. de Chazelles could not' but be himfelf a
great Mafter. The great Duke de Mortemar took
him to teach him the Mathematicks, and carried
him into the Country of Gennes in 1684, and
procured him the following Year 2 new Employ-
ment of Profefior of Hydrography for the Gallies
at Marfeilles 5 for there had been a long time
{ince, an old one filled by one of the Fathers Je-
fuits, to whom it was neceflary to give a Coad-
jutor, the Marine Affairs of France having been
confiderably increafed.

Thefe Schools are kinds of little States, and
hard enough to be managed. All the Subjedts

which compole them are in the Strength of their
. youth ;
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'youthj Impetuous, Indocile, vehemently fond of
Tndependance, Enemies almoft irreconcileably to
:all Application, and that which is worft of all,
ithey are all Military Men; but_their Matfter has
‘no Military Power over’em. ~Neverthelefs Mon-
fieur de Chazelles had the Reputation of being
always refpeded, and even loved by thefe his re-
doubtable Subjedts. :

He had that fteady and couragious {weetnefs of
Temper, which knows how to win Hearts with
Dignity. The Succefs he had here, encouraged
him to undertake another new School of young
Pilots, deftined to Serve in the Gallies : From this
School has proceeded, and does ftill proceed daily,
a great Number of good Seamen,

During the Summer of the Year 1686, the
Gallies made four little Campaigns, or rather four
little Tours, in which they only propofed to per-
form their Exercifes, Monf. de Chazelles went
with them each time, and kept his Schools upon
the Sea. He fhewed the Officers the Practical part
of what they had only learnt before in Theory.
He made likewife feveral Geometrical and Aftro-
nomical Obfervations, by which he was enabled to
Publith afterwards a New Chart of the Coaft of
Provence. |
 We take nonotice of two Campaigns, tho’ more
long and more confiderable, which he made in
1687, and 1688. both of them produced a great
number of Plans, and Draughts, either of Ports and
Roads where he landed, or of Places that he had
an opportunity of feeing. It is well known, that
fuch Draughts are not fimple ~Curiofities, and
that being depofited in the Hands of Minifters of

' ' ' State,
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State, they become in certain: Seafons, Subjedts of
the moft impertant Deliberations, which are re=
gulated by them with fo much the greater Certain-
ty, as they have been performed by a good hand. .
" It is long fince, that Experience, the fupream
Miftrefs of all the Arts, has madea Divifion be«
tween the two Kinds of the great Veflels belonging
to the Seas, and all the People of Eurgpe have ap-
proved of it 3 to the Ocean it has allotted the Fri-
gates, to the Mediteranean the Gallies, This lat-
ter draw too litte Water to withftand the mighty
Waves of the Ocean. But the former alfo have
that eflential Defe&, that they are ufelels without
‘the Winds 3 they are great Bodies, entirely depend-
ing on that foreign and unconftant Soul, by which
they are fometimes quite forfaken. At the begin-
ning of the laft War, fome of the Sea Officers,
and Monf. de Chazelles with them, were of opinion |
that we might make ufe of the Gallies upon the
Ocean, that they might be there ufed to tow the
Frigates, when the Wind either failed, or was
againft them 3 ina word, that they would render
them indepentdant of the Winds, and confequently
much more ufeful than thofe of the Enemy. They
might likewife fecure and defend our Weltern
Coafts. Thefe fort of bold Notions, provided they
be contained within certain Bounds, proceed from a
Courage of the Soul, uncommon, even among thofe
who have a brave Heart. Without fuch boldnefs,
a falfe Notion of Impofiibility would mix it felfal-
moft with every thing. . As Monficur de Chagelles
had a great fhare in the Project 5 he was fent. into
the Weft in Fuly 1689, to view. the Coalt with, rer
fe& to the Navigation of the Gallics ; finally Lﬂ
- the
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the Year 1690, fifteen new built Gallies failed
from Rochefort almoft wholly upon his Word, and
afforded anew Speacle to the Ocean. They went
as far as Torbay in England, and were made ufe of
in the Landing at Tinmouth ; Monf. de Chazelles
‘did there perform the Office of Engineer, very dif-
ferent from that of Profeflfor of Hydrography,
tho’ he was not deftined to the War, and tho it
be not natural for a Soldier to be bred up in the
Obfervatory 5 he fhewed upon this and feveral
other the like occafions, all the Intrepidity which
the profeflion of Arms requires. The General Of-
ficers under whom he ferved, have attefted, that
when they fent him to view any of the Enemies
Pofts, they could entirely rely upon the Report he
made them. It happens but too often, that thofe
who are charged with thefe forts of Commiffions,
do not all of ’em cither carry with them, or keep
a very exa& view of things. Monf. de Chazelles
was only originally a Man of Letters, butthe Sci-
ences themfelves had made him a Military Man;
that which raifes the Mind ought always to exalt

the Soul too. 3
The Gallies after their Expedition returned to
the Mouth of the Seine, into the Bafons of Haure
de Grace and Honfleur, but they could not Winter
there, becaufe it was neceflary ~to drain thofe Ba-
fons from time to time, to avoid the Corruption of
the Waters. Monfieur de Chazelles propofed to carry
the Gallies up as high as Roien, all the Pilots found
unfurmountable Difficulties in doing it, he alone
‘maintained his Proje®, and he had acquired to him-
felf great Truft and Confidence, they believed hun,
and the Gallies went up very luckily. A great Ca-
i. pacity
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pacity and Underftanding do not alone fuffice to
render 2 Man bold enough to take upon himfelf
any confiderable Event 3 there muft likewife con-
cur a lively Zeal, to {upport him under the Inju-
ftice of Mankind, always difpofed to withdraw
their Approbation from every great Defign, that is
not attended with Succefs. " | 4

Thus the Gallies winter’d at Roiien, and it
was the Bufinefs of him' that bréught them thither,
to preferve them fromallfich Accidents wherewith
they might be threatned,  in this their néw and
ftrange Habitation, - He therefore projected a new
kind of Moorings, and alittle row of Stakes, which
{ecured ‘them from the Frofts that they were to ex-
pect, and this he did ata finall Charge, whereas
any other Method would have been very Expenfive.

Whilft he was at Rojien, 'he digefted the  Obfer-
vations he had been making upon the Weftern
Coafts, and compofed out of them eight particular
Charts, accompanied with a Porzulan, thatis to fay,
an ample Defcription of each Porz, or the manner of
coming into it, of the kind of Anchorage, of the
Tides, of the Dangers, of the Difcoveries, &c.
‘Thefe Sorts of Works, when they are in their ut-
‘moft Perfe&ion, are of very great Value, becaufe

the Pralical Sciences are the leaft advanced of

any. -
zi'u%n' orthree great Genius’s may fuffice to carry
Theories very far in a fhort time 5 but Practice
proceeds much more flowly, becaufe it depends
upon a great number of Hands, the greateft part of
which are the leaft able. The new Charts of Monf.
de Chazelles were publithed inthe French Neptune,
| - ' in

I
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m 1692, that fime Year he made the Campaign of
Oneille, and ferved as Engineer at the Lauding
there, b e iy
. In 1693.Monf. de Pontchartrain, then Secretary
of State for the Sea Affairs, and now Chancellor of
France, having refolved upon publithing a Second
Volume of the French Neptune,which was toinclude
the Mediterranean Sea ; Monf. de Chazelles propo-
fed to go and fettle, by Aftronomical Obfervations,
the exa& Pofition of the Principal Points of the Le-
vant, and required but a Year for his whole Voyage,
It would have been hard to have refufed him a
Favour for which he had fo few Competitors ; he
parted, and ran thro’ Greece, Egypt and Turkey,
with the Quadrant and Telefcope in his Hands.
Itis true, thatthis is only a continual Repetition of
the fame Operations, without acquiring new Lights;
whereas the Learned Man thatkeeps in his Study,
daily gets new ones with Extafies and Tranfports
of Pleafure ; but the more fuch Pleafure fooths us,
the more noble it is to Sacrifice it to the Service of
the Publick, which is more benefited by fome Facts
well afcertained, than by many thining Speculations.
.. This Voyage of Monf. de Chazelles, afforded an
important aud long expeéted Difcovery in Aftrono-
my. It 1s neceflary for the Perfection of thisScience,
that the Aftronomers of all Ages fhould tran{mit
their Obfervations down to Pofterity, and give one
another their helping hand ; but to be able to make a
right Ufe of the Labours of the Ancients, we muft
calculate for the Place where we are, what they
ycalculated for their refpetive Places ; and confe-
-quently know exaétly the Longitude and Latitude
of thofe Places, We muft not too much depend upon
(4 DI the
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the Ancients themfelves for it, becaufe we obferve
at prefent with fuch Inftruments, and fo much Ex-
altnefs, as they were incapable of, and which ren-
der all other Methods a little fufpicious. The
Aftronomers, whofe Obfervations it was moft ne-

ceflary to compare with ours, were Hypparchus,
Ptolomy and Tycho-Brabé; the two firft were of
Alexandriain Fgypt, and they made that City the
Capital of Aftronomy. Ticho was in the Ifle of
Huene, {cituate in the Baltick-Sea, where hebuilt:
that famous Obfervatory, which he called Urani--
burg. The Academy, at the very Birth ofit al--
moft, had formed the noble Defign of fending;
Afltronomers to Alexandria and Uraniburg, to carry’
on the Thread of the Work of thofe great Men that:
had begun it there. But the Difficulties that were:
like to attend the Voyage of Alexandria, made them
confine themfelves to that of Uraniburg, whichi

Monf. Picard was contented to undertake in 1671,
He there drew the Meridian of the Place, and was;
very much furprifed to' find it differ 18 min. from
that laid down by Tycho, and which he could not
have eftablithed carelefly, becaufe it was neccilary
to fixa Term or Point, to which all his Obfervati--
ons might be referr’d ; this would make one be-
Tlieve that the Meridians vary’d, that is to fay,,
that the Earth does not always turn upon the fan;t'ei
Poles ; for if another Point becomes a Pole, all the:
Meridians that ought to pafs through that new Point,
‘muft neceflarily have changed their Pofition. We
{ce therefore of how great Importance it is to the:
Aftronomers, to make themfelves certain either of:
the Variation, or of the Invariability ' of the Poles

of ‘the Earth, and of the Meridians. 9
' Mon-
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Monficur de Chazelles being in Egypt, meafured
the Pyramids, and found that the four Sides of the
higgelt, were exadly oppofed to the four Regious
of the World. Now as this fo exa& Oppofition
ought, according to all pofflible Appearances, to
have been affeded by thofe who raifed this great
Mafs of Stones above 3000 Yearsagos it follows,
that during fuch a long fpace of time, nothing in the
Heavens had varicd in this refpedt, or which 1
the fame thing, in the Poles of the Earth, or in the
Meridians. Can one imagine that Tycho, fo able
and fo nice an QObferver, did draw his Meridian
wrong, and that the Ancient Egyptians, {fo dull in
thefe Matters at lealt, drew theirs right ? The
Invariability of the Meridians has been yet further
confirmed, by that which Monf, Caffini drew 1n
the Year 1655, in the Church of S¢. Petronia at Bo-
lopgna. - | :
"“Monfieur de Chazelles brought back likewife
from his Voyage into the Levant, all that the Aca-
demy defired to know concerning the Pofition of
Alexandria. Wherefore Monf, de Pontchartrain
thought there was due to him a Place in that So-
ciety, to which his Labours had been fo ufeful.
He was accordingly admittedin 1695, ‘and then re-
turned to Marfeilles to refume his former Fun-
&ions.

" All the reft of “his Life was little more than a
perpetual Repetition of what we have hitherto
{een ; Campaigns by Sea almoft every Year, either
in War or Peace, fome of ’em only confiderable
(as that of the Year 1697, in which Barcelona was
furrender’d) from the Pofitions he took of all the
Places he faw, from the Draughts he made, from the

L3 | Functions

=¥
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Fuin&ions of Engineer which he often performed
and with Honour too, and at Iaft, from a peace-
ful Return to his School at Marfeilles. Hedid not

defpife this latter, becaufe he had been employed’’

upon more {hining Occafions, nor would he everthink’
of leavingit. The greateft Souls are fuch as ﬂdaptj
themfelves beft tothe prefent  Situation, and exbauft
themfelves leaft in remote and future Schemes.

In the Year 1700, when Monf. Caffini, by the

Kings order, went to continue towards the South,

the Meridian forfaken, in 1683, Monf. de Chazzlles

was appointed to go along with him, but did not

overtake him till he came to Rbodes, and there

Monf. de Chazelles applyed himfelf fo earneﬂ'{f 1

L

to that Work during the worft Seafon of the Year,
ahat'ﬁis_Hcaith began to be confiderably impaired

7 Tr . 9is)
| -Y.The Line having been carried, as far as the
Frontiers of Spain, he returned to Parisin 1701,
where he was Sick or Languithing above a Year.
It was then he communicated to the Academy the
vaft Delign he had projected of a general Porrulan
for the Mediterranean.  One may conclude, thatid
the Geographical and Hydrographical Maps of the
three Quarters of the Globe, there is as yet but an
imperfect Sketch taken of the Earth 5 and that even
in Eurcpe 1t felf, the other, Quarter, it is far from

being quite finithed, or very near it, tho’ there has

been a great deal of Paius taken init. ~
Notwith{tanding a great many diftracting Cares,
and his Infirmities too, the greateft of all Cares,
Monf{. de Chaselles would not lofe fight of Hhis
Gallies wandering in the Ocean.  Being at Paris in
1702, he propofed that they fhould lie dry in ':;ll_
: : ' tae

54
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the Havens where there was Tide enough to carry
them in, by that means he trebled the number of
Occafions in which they might beemployed. They
tried his Projec at Ambleteufe upon two Gallies,
‘whicl they ran afhore, and it bore it fifteen Days.
without any Inconvenience. On the contrary, it
afforded a very great Convenience of cleining them,
One muft be bold in all Projecls, but the Difficul-
ty is to be bold with Difcretion, which is next to
feconciling Contradi¢tions. = .~ Ay
The Nine laft Years of the Life of Monfieur de
Chazelles, tho’ as laborious ‘asall theé reft, were
almoft always - languifhitg, “and ‘his  Health
continually impairing. At laft he was fiezed with
a Malignant Fever, which he flighted at the begit-
ning, either from the habitude of Suffering, or
from the little opinion he had of Phyfick, to which
he prefer’d the ftrength and help of Nature. Finally,
he died the 16:h of Fanuaty 1710, in the Arms of
Father Laval a Jefuit, his Collegue in Hydrogra-
phy, and his intimate Friend.  When two Men
“ve Friends in Pofts that naturally makes them Ri-
vals 5 one need not require any other Proofs of Equi-
ty, Sincerity, or even of Generofity. Tothefe good
" Qualities, and all the reft which we have already
reprefented, Monf. 4z Chazelles always joyned
a great flock of Religion, which only fecures and
[irengthens all other Virtues.
His place of Affociate Academift was filled by

Monfieur Ozanam.

4 4 The
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The LIFE of Monfieur GucriermiNg

ﬁgﬁﬂgﬁ,()minffm Guglielmin: was born in Bolpzna,
» D g of a good Family, 27th September 1655.
%ﬂ 2& He Studied the Mathematicks under
= Monf. Geminiano Montanari a Modenefe,
and Phyfick under the Iluflrious Malpighi. He
embraced thefe two Sorts of Studies at the fame
time, and with the fame Facility, asa Man born
with happy Difpofitions would have applied him-
felf to oneonly, and was as much beloved by both
his Mafters, as if each alone had had the Honour
of his Education, | "t
In 1676, thereappeared in moft parts of Iraly

a Meteor asluminous as the Moon at full 3 Monf.
Montanari compofed a little Treatife about 1t, en-
titled, Fizmma volante, wherein, by the Obferva-
tions he had received from feveral Parts, he enqui-
red Geometrically what was the Line of Motion of
the faid Meteor, its Diftance from the Earth, and
its Bignefs. According to his Computation, its
diftance was fifteen middling French Leagues,which
is an extraordinary Heighth for this kind of Fires.
Monf, Cavina, who had obferved the faid Pheno-
menon at Feenza, made a very different Calcula-
tion of it 3 the Heighth where he placed it, for in-
{tance, was treble to that of Mon{. Montanari, and
befides this latter in his Book, having {lighted the
Obfervations of Faenza, not by rejeting them with
Contempt, but in faying, that he was very forry

to find them fo different from all the reft, and that
Pt probably
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‘probably the Miftake proceeded from thofe that had
communicated them, and to whom there had been
too much Credit given; this Complaifant manner
did not hinder Monf. Cavina from returning {harp
Anfwer to Monfieur  Montanari, who feeing that
their Difpute was like to degenerate 1nto Refletions
and Injuries, had bravery enough to declare pub-
lickly, that he renounced it. Monf. Guglielmint,
who was then but 21 Years old, and as zea-
Jousa Difciple of Montanari as the late Monf. 7z-
viani was of the famous Galileo, (for thefe fort of
Attachments feemed to be ftrongeft in Italy) deli-
red his Mafters leave to anfwer for him; Monf.
Montanari refufed him, leaft his Adverfary {hould
think that the Mafter was concealed runder the
Scholar’s Name 5 Monfieur Guglielmini however
prevailed at laft, and got lcave to maintain ' fome

" Publick Thefis, where Monl. Montanar (hould
not be prefent, and where Monf. Cavina, whole
Opinion was attacked, fhould be invited, and ftaid
for during a certain time ; he came not, but treat-
ed the Challenge as a Duel would be 'treated 1n
France, and he was inthe right of it, it feems,
for Monf. Gugzlielmini, tho’ he declares that he was
not yet got through the Conick Sections, overthrew
his Enemy in the Science of Geometry ; there were
a good many Writings pafied between them, and
fome of ’em much larger than the Cafe in reality
required 5 rwo or three Pages might bave [uf-

ficed to unfold the Truth, but Mens Paffions [well
them into greatr Bodies.

Monfieur Guglielmini took his Degree of Do&tor
of Phyfick in the Univerfity of Bolsgna in 1678,
bat in the midft of that Application and Sttild}*,
Sl e which
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which fuch a'laborious Profeflion requires, anew
Phenomenon that appeared in: the Heavens called
him away againfor a while to the Mathematicks. Ii::
was the Comevof 1680, and 1681, which, by L.
know not what particular Fate, put the learned ,’\-’%{o;'ld_'
inagreater Fermentthanany other.had done. ; The
Sentiments of thofe who maintain that Cowets are
Eternal Bodies as well as Planets,- had been at-
tacked by Monf. Montanari upon thisGround, that
this laft Comet which difappeared at the end of
February, 1681, was not then {o very remote
from the Earth, asto difappear on account of its
diftance only, and .confequently that there muft
havehappened {ome natural Diflolution 3 thisreafon,
which' did not carry the Force of Demonftration
with it, appeared fo however in fome fort to
Monf. Guglielmini, becaufe it came from a Malter
thit was fo dear to him, and it put him upon look-
ing ott for an Hypothefis, to explain the Genera-
rion of Comets. ~ He' fancied one that was fingular
enough, upon which he formed a Work, entitled,
De' Cometarum: natura & ortu; Epiffolica Differta-
#io Bononi2, 1681, : He allowsvery great Vortexes
to the Planers, {o that thofe, for inftance, of Fu-
piter and Saturn, whofe Centres are diftant 155
‘Millions of Leagues, when they come as near one
another as poflible, may crofs each other towards
their Extremitics.  In this Interfering and Emba-
raffment of the Matter of the two Vortices, there
is form’d, by vertue of the oppofite Motions, a new
Vortex, of which the greateft Parts (for the Hea-
“venly Matter isnot all Homogenious) {ubfide, and
take the place of the Centre, producing a new f{olid
Body, which is the Head of the Comet. o
AR e
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" We fhall not relate either the Proofs or the - Dif-”
ficulties of this Syftem; the Author himfelf de-
claring, that he does not affirm 1t to be true, or
even probable, but ‘only proper’ to * éxpliin the
Fads, and he propofes it with fuch a Modefty, as-
attones for its Weaknefs, and difarms the Criticks;
He gave new Teftimonies of his skill in” Adtro«”
nomy, by the Obfervation he 'made dt Bolognz tp<"
on an Eclipfe of the Sun, that happened the 1 3th’
of Fuly, 1684 5 and which he publifhed in Latin .
tho fame Year. s g
The Merit of Monf. Guglielmini was confefled
even in his own Country: The Senate of Bologna'
made him Firft Profeffor of the Mathematicks, and’
in the Year 1686, gave him the general Super-
intendency of the Waters of that State.  Travellers
tell us, that in Perfia the Office of Superintendent
of the Waters is one of the moft confiderable, be-
caufe of the drynefs of the Country, and the dif-
ficulty of Watering all fufficiently and equally 5 by
a quite contrary reafon, this Employment is of the
fame Tmportance in the Bolsgnefe, 'and in general
throughout Lombardy, where the great Quantity
and Difpofition of the Rivers and Canals, other-
wife fo profitable to the Country, may neverthe-
lefs produce gréat Inconveniencies, unlcfs they be
continually upon the watch, and that with under-
ftanding Eyes too. | e
Monf. Guglielmini had that uncommon Scrupulo-
fity of confidering his Employment, not like one
of thofe Commifiions which are always well enough
difcharged by a general Knowledge of the Affair,
and in which it is fufficent if one fpoils nothing;
but as a very ferious Engagement, which was t
o ; | A engrofs
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engrofs all his Thoughts, and by which he was to
{erve the Publick with the utmolt Exactnefs.

- Wherefore in the Year 1690, he publithed the
firft, and in 1691 the fecond part of a Treatife of
Hydroftaticks, entitled, Aquarum fluentivm menfis-
ra, novi Methodo inquifita; and Dedicated it to the
Senate of Bologna.  His fundamental Principle,
which i1s likewife that of all the Modern Philofo-
phers, is, that the Swifine[les of a Water procecding
from a wertical or inclined Tube, are at each in-
Stant, astbe Roots of the Heights of its [uperior
Surface, which neceffarily introduces the Parabola
in this whole Matter. Even when the Water runs
thorow: a Horizontal Canal, which may be, provi-
ded that it has an Iffue to difcharge it felf, the
Principle 1s ftill the fame, becaufe the Upper Water
prefling upon the Lower, communicates to it a
Swiftnefs proportionable to its Depth. T

To find Geometrically, in a Horizontal Canal,
the middle Swiftnefs between that of the Bottom,
which is the greateft, and that of the Superfices,
which is the leaft, we fee prefently by the {quaring
of the Parabola, that that Swifine(s is always in
proportionto the Bettom, as Two to Three, and that
it 1s always placed at ¢ of the Depth of the Canal,
divided from the Top to the Bottom.

When one has made a Fundamental Experiment
upon the Swifnefs of the Water ; as for Example,
that of Monl. Guglielmini, by which he found that
a Water defcending the Depth of one Foot of Bo-
logna, ranin one Minute, two hundred and fixtcen
Foot, five Inches, with an equal Motion, one knows
then its Swiftnefs for all poflible Falls 3 and he
has calculated a Table for that purpofe, whichd he

docs
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does niot carry beyond thirty Foot of Delcent, be-
caufe the greateft Rivers in Europe do not exceed
that Depth. If one would meafure the Quantity

«of Water, which paffes in one minute thorow a Ho-
rizontal Canal, knowing thatits middle Swiftnefsis
as #of its Depth, one muft reduce thofe & into Feet
and Iriches. Then one finds by the Table, what
Fall or Prefure is requifite to fucha Depth, that’s
the middle Swiftnefs of the Water, and multiply-
ing it by the Breadth and Depth of the Canal, one
has the Quantity of the Water demanded. Monf.
Guglielmini finds by this Method, that the Danube,
fuppofing it Horizontal at its Mouth (as are al-
moft all the great Rivers at lealt fenfibly)
difcharges into the Euxine Sea in one minute, near
forty two Millions of Bolognefe Cubical Feet of
Water.

For the inclined Canals there is only required a
little more Calculation, and the Knowledge of the
Angle of Inclination of the Canal, after which all

the reft 1s alike.

" This is the general Idea of the whole Work
it is very exaét and methodical. ~Only perhaps it
may appear a little prolix to fuch as have the Talt
and Habitude of that Algebraical Brevity, which,
in the Bufinefs of the Mathematicks, may be pro-
perly compared to what we calla clofe Stile 1n Elo-
quence - and Poetry : But every Author writes
chiefly for his own Country ; and tho’ Iraly may
be accounted, at leaft as to Europe, the Cradle of
Algebra, that Science had not yet made any great

Progrefs in the Time of Monl. Guglielmini, but
fourithed much niore in the Northen Climates.

The
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* The Tranfactions of Leipfic for the Year 1691, -
having given fome account of this Book about the
Admeafirement of the Waters, Monl. Papin made
fome Remarks and Obje@ions upon the Extrad
that he there met with, and caufed them to he
inferted into the fame Journal. Of this Monfieur
Guglichnini received fome general Notice by Let-
ters from Monf. Leibnitz, before thofe Tranf:
actions could reach Itzly, At the Name of Mon,
Papin, he began to fear he had been miftaken ;
for it is not to be doubted of, after the Con-
feflion he made of it himfelf, unlefs thofe who
underftand true Glory, will look upon fo honour-
able a Confeffion as a little fufpicious. He re-
ceived at laft the Tranfactions of Leipfic, and
‘took Courage thereupon, and writ to Monf, Leib-
nit%, to make him Judge of the Difference.
Monfieur Papin believed, and pretended he could
demonftrate, that the Water that comes out of a
“Tube always full, has but half as much Swift-
nefs as the firft Water which comes out of the
{ame Tube emptying it felf : His reafon was, that
in the former Cafe the Water has only an equal
and uniferm Motion, whereas in the Second it has
an accelerated Motion, fince it falls, or is fuppofed
to fall 3 Monfieur Guglielmini confuted that Hypo-
thefis with all the decency and civility which
became a Man who fincerely believed himfelf ca-
pable of Erring.. It appears by his whole Letter,
that the Victory ‘was entirely on his Side; and
yet it appears likewife, that there was fomething
in that matter which he had not unravelled, and
which efcaped his Accuracy. The Swiftnefles of
Water are as the Roots of the Depth, there being
vexadtly between them the fame Relation as between

the
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the Swiftnelles of heavy Bodies:defeending 5 the
two Adverfaries, and all the other Philofophers;
had imbibed this very natural Idea, that the Swift:
neffes of Water depend upon an.Acceleration ocea-
fion’d by a Fall ; bur we have thewn, after Mon-
fieur ¥arignon, 'in ‘our Hiftory of 1703, that.as
natural as this Idea is, it is not true; and that
there is another’ Principle of this: relation of  the
Swiftnefles of the Water quite different from- the
Acceleration, and at the fame time fo plan and
fimple, that it would not do' much Honour to the
Inventer of it; if it had not been fo long concealed
from the moft able Geometricians. For want of
knowing  this Monf. Guglielmini could not avoid
‘certain Difficulties, out of which he endeavours to
extricate himfelf by the Preflfures of the Air. . [r
does not [uffice to kave difcover’d a Trushy: but
one muft likzwife, if one would carry it a good
way, trace its true Caufe s atherwife the falfe Caufe
of a Truth begets Errars, its Natural Produtiion.
Monf. Gugli¢hmini’s Letter to Monk Leibmit®s was
followed with another in 1691, diretted ta Mon-
Geur Magliabeccbi, about the' Syphons 5 becaufe he
had found in the A&s of Leip/ic;o that Monleur
Papin, in examining-a Sypbon madeat Wirtemberg,
had made ufe of his falfe Propofition. “Lhofe two
Letters were printed under the ‘Ticle' of - Epifloke
duz Hydroflatice. alw ahih it
About that time there arofe a Differerice be-
tween theCities of Bologna and Ferrara the chief
'Queftion was, toknow whether the Courfe of the
Reno thould be tarned into the Po ¢ The Pope, who
was Sovereign of ‘both thofe Statesy fent the Car-
dinals Dada and Barbarin toidecide that @ Affair.
e Bologna
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Bologna referr’d its Concern to Monf. Guglielmini,
the fole Perfon capable of tranfacting it. The two
Cardinals with. whom he treated, conceived fo
great an opinion of his Capacity, that they em-
ployed him not ‘only for the Waters of the Bo-
lognefe, but likewife for thofe of the Ferrarefe, and
of the Territory of Revenna, and engaged him in
Plans of different Works, either ufeful or necef-
fary. But it then happen’d to him as we have
already faid it did to Mon{. Viviani on the like
Occafion, for Proje@s which only relate to the
Publick, are feldom put in Execution.

As Monf. Guglielnini had carried the Science
of Waters farther than any one elfe, at lealt in
Italy, and as he had formed a Science almoft new
about it, the City of Bologna, in the Year 1694,
founded a New Chair of Profeffor of Hydrometry
in its Univerfity, and gave it to him. 'The Name
of Hydrometry was as new as the Office, and both
of them will always bring to mind the Name of
the Man who render’d this Eftablilhment ne-
CEﬂ.Elry. §

He allowed himfelf however to be diverted
fometimes from the ftudy of the Waters, upon
Occafions in which it had been difficult to refift
‘the Call of other Sciences, When Monfieur Ca/-

“fini return’d to Bologna in 1695, and mended the
famous Meridian, which he had drawn there forty
Years before, in the Church of St. Petronia, and
which feveral Accidents had changed, Monf. Gug-
liehmini affifted him in that great Philofophical
Labour; and did likewife print an Account of
the Operations that had been made for the Con-.

ftrudion and Verification of that prodigious. In-
| {trument.
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firument. He made ufe of it fince during {everal
Yedrs,in obferving the Motions of the Sun andMoon.
. In 1697, he publifhed his great Work of zbe
Nature of Rivers m Italian, which paffes for his
Mafter-piece,and Dedicated it to the Abbot Bignon,
who the Year before had caufed him to be chofe
a Member of the Royal Adcademy of Sciences, and
whofe Name and Merit, without {uch particular
Favours, has often induced even Foreign learned
Men to pay him the like Homage. '

The Subjeét of his Preface is upon the neceflity
of reducing Phyficks to a Geometrical Certainty,
and upon the Difficulty, often unfurmountable, of
introducing the fimple Idea’s of Geometry into {o
complicated a Science as that of Natural Philo-
fophy. |
A common Naturalift will not doubt perhaps
that he does not fufficiently underftand the Nature
of Rivers ; but after having read Monf. Gugliel-
mini’s Book, he will be convinced that he knew
nothing of it. We will only give you here a
general Sketch of that Treatife, and leave you to
judge what the different Combinations of Prin-
ciples and Applications to particular Cafes may
produce.’

Rivers near their Springs commonly defcend
from fome Mountains, and there they take their
' Swiftrefs from the acceleration of their Fall 5 but
‘in proportion to their Diftance from the Spring,
‘that Swiftnefs grows lefs, becaufe the Water always
‘rubs againft the Bottom and the Sides of its Chan-
' nel, becaufe it met with feveral Obftacles m its way,
‘and laftly, becaufe when it glides along the Plains,

‘s defcent always decreafes, and it inclines more to-
1 M wards
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wards the Horizon, ' The Reno is {carce inclined
to it above fifty two Seconds towards the end of
its Coutfe. If the Swiftnefs acquired by the Fall
thould be quite loft, which may happen fometimes
by meeting with {everal Obftacles, and the Courfe
of the River become altogether Horizontal, there
is nothing but the Depth of “it, or the preflure al-
ways proportioned to the Depth, that can reftore
its Swiftnefs and make it run.  Happily this re-
fource increafes according to the Want of it 5 for
in ' proportion to the lofs of the Swiftnels acqui-
red by ‘the Fall, the Water rifes and increafes i
Depth. 5] i

The upper Parts of the Water ofa River, which
do not touch the Banks, may run only by vertue
of the Declivity, tho’ that be never fo {mall 3 for
being hinder’d by no'Obftacle, they may be nicely
{enfible, 'as one may fay, of the leaft difference
of the Levely but the lower Parts, which rub
againft the bottom, could not be fufficiently moved
by fo {mall a Declivity, nor would they run with-
out the concurrent preflure of the upper Parts. 3

The natural Vifcofity of the Parts of Water,
and a kind of Tenacity. which they have with one
another, is the caufe that the lower Parts being
moved by the Depth, draw the upper with them,
which in'a Horizontal Channel would not have
hadany Motion of themfelves, or would have
had buta little in-a Channel but little inclineds
‘Thus the lower do in this cafe reftore to the
upper fome part of the Motion they had received
rom them, = From thence it hikewife happens, that
very often the greatelt Swifinefs of a River is about
the” middle of s Depth; for the Parts in the
ST - middle



The Life of Monfienr GuGLIELMINL 173
middle have the advantage of being prefled by the
half of the Water above them, and of being free
from the Friion of the Bottom. 10115

To know whether the Water of a River that is.
almoft Horizontal, runs by the Swiftnefs acquired
from its Fall, or by the preflure of the upper
Parts, you need only oppofe to its Courfe a per-
pendicular Obftacle ; for if the Water raifes it felf
{uddenly againft the Obftacle, then it ran by ver-
tue of its Defcent 5 but if it ftops a while, then
the preflure was the Caufe of its Motion.

Rivers do almoft always make their own Bed,
in which, if there be at firft a great Declivity to-
wards the Bottom, the Water that will confe-
quently have a greater fall-and ftrength, will carry
away the moft exalted part of the Ground, and
by that means render the bottom more even and
horizontal 5 ’tis under the Stream of the Water
that the greateft {trength of Friction or of wearing
lics, and confequently ’tis there that the Bottom
is render’d moft hollow. The Water that makes
its Bed moft horizontal becomes fo likewile it
felf, and thereby has lefs Strength of wearing ;
and that Strength being at laft fo far diminifhed, as
to be only equal to the refiftance of the Bottom, it
is reduced to a ftate of Confiftance, at leaft for a
confiderable while. The Bottoms that are com-
pofed of Chalk refift more than thofe that are of
Sand or Mud.

On the other hand, the Water wears away and
undermines its Sides, and with fo much the
more force, as- by the Direction of its Courfe it
finds them more perpendicular. Wherefore by
wearing and rubbing them, it tends to render them

| s el Jnore
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more parallel to its Courfe, and when it is come

as far as it can towards that Point, it has no far-

ther action over them in that refpe@. At the

fame time that the Water wears away its Banks

or Sides; 1t enlarges its Bed, but lofes in its depth
and ftrength proportionably, ’till at'laft there is
an Equilibrium between the ftrength of the Water,
and the refiftance of the Sides, and then its Bounds
are fettled. it

It is -plain by Experience that thefe Equili-

briums aré real, fince Rivers do not digand en-

large their Channel for ever. .

The contrary of what. we-have faid does like-
wife happen ; Rivers whofe Waters are troubled
and muddy, raife their Bed by the fubfiding of
the foreign Matter mixed with them, when they
can no lenger fupport it,  they likewife narrow

their Borders by the Acceffion and Incruftation of.

the famie Matter on the 'Sides of them. This
Matter being driven far from the Stream of the
Water, by reafon of its little Motion, may lke-
wife contribute towards the making of Banks;

thefe contrary Effes meeting almoft always tos

gether, and combining very differently, according
to the particular Degrees ‘of them, it is not eafie
to guefs at the Refult; neverthelefs cne muft find
out, as exadtly as poffible, this entangled Combi=

nation, if one has to do with a River of which for
inftance, one intends to turn the Courfe. One
may conclude that it will always a according to-
its Nature, and that it will accomodate it felf with |
‘a Bed; ‘and ‘work out:fuch'a Courfe as will be!
dgreeable- toit. - Mon{l Guglichmini relates, that

at the beginning of the latt Century,, the: River:
: 14 Lamone:
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Lamone,; which fell into.the Po di Primaro, was
turned from it 3 to the end that it might difcharge
it {elf alone into the Adriavick Gulph.

_ It happen’d that the Lamoue being become more
weak when it had only its own Waters, raifed its
Bed in fuch a manoer by the {ubliding of its Mud
and Slime,. that 1t was higher. than the Po in us
deepelt places, and ftood.in need of very high
B_anks.'_ i moiiawe ] oy el et
" The Neceflity of making Banks or Dykes to
Rivers may arife -from feveral Caufes. . Thefe are
the Principal.  Firft, if the Rivers are winding, the
Banks which ftop them at the Point of their finuo-
ﬁty or winding, raife their Waters, and by that
means contribute to their Strength of undermining
and piercing the faid Banks, and fo to the Over-
flowing of the Country. Secondly, the Banks
may be weak, as are thofe which Rivers make for
themfelves by the Depofition of the Foreiga Mud
which they ‘carry along with them 5 fuch are the
Banks of moft of the Rivers in Lombardy, where
not only the Dykes, but even the Plains them-
felves have been formed by the Rivers. It is good
to obferve that the Plains thus made by 44uvion,
are higheft next the Sides of the Rivers that pro-
duce them, and always afterwards lower. Thirdly,
the Rivers that run upon a very courfe Gravel are
Subjed to bring great heaps of it together, which
at laft help to turn their Courfe.  They are moft
commonly ungovernable ; witnefs the Loire :
Whereas, thofe which have a Bottom of light Sand
are much more eafily managed. :
A f{mall River may fall into a greater without
increafing cither its Breadth or Depth 5 this ap-
2 M 3 : pearing

m—
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pearing Paradox, is founded upon the Poffibility
that the {mall River may do nothing more but
~put in motion the Waters of the greater, nexe
the Banks which were ftagnant before, and like-
wile increafe the Swiftnefs of the Stream; and that
it does to the whole, in proportion as it augments
the Quantity of the Water., 'That Branch of the
Po, that belongs to the State of Venice, has fwal-
lowed up the two other of Ferrara and Panaro,
without any increafe of its Bed. =~ Aol
We muft account in the fame manner propor-
tionably for all the Additions to other Rivers, and
in general for every new Augmentation of Water,
which at the fame time increafes the Swiftnels of
the Stream. A0 ' :
- If a River which prefents it felf to fall into
another River, or into the Sea, be not ftrong enough
to furmount the Refiftance it meets with, it would
prefently fwell, cither becaufe its Swiftnefs is di-
minithed, or becaufe the Waters that thould have
received it are difgorged back again into it; but
by that very {welling it would require a Strength.
fufficient to make its Way 3 nay, it would even
receive it from the very Oppofition it met with.
A River that falls perpendicularly into another,
or even againft its Current, will by little and little |
be turned away from that Direction by the River
which receives it, and obliged to make it felf a
1ew Bed towards its Mouth. *
The Union of two Rivers occafions a {wifter
Stream afterwards ; Firft, becaufe inftead of rub-
bing againft four Banks, they have only two to
furmount ; Secondly, becaufe the Stream being
at a greater diftance from the Banks maves more
| {wiftly 5
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{wiftly, and La/tly, becaufe a greater quantity of
'Water moved with more Swiftnefs deepens the Bot-
‘tom more, and leffens the former Breadth.. . From
'hence it likewife praceeds, that united Riversoccupy
a lefler fpace;of the Farth’s Surface, fuffec - more
eafily the lower Meadows to difcharge therr fupet-
fAluous Waters into them, andhave lefs occalion for
Dykes to fence againft their [nundation. . Thefe
Advantages are fuch as Monfl, Guglielmini thinks.
worthy to have been premeditated by Nature, when
(he made the Union of Rivers {o common. .. .

Thefz are the moft general Principles of his
Book about the Nazure of Rivers, and they are ap-
plied by the Author to every thing that.he calls 2be
Architeflure of the Waters, that is to fay, to. all
fuch Works as have the Waters for their, Objects,
to the new Communications, of Rivers, to Canals
that are made for Watering the Lands that {tand
in need of ’em, to Sluices, to draining of kens and
Martfhes, ¢vc. % Y

This Book, an Original in its kind, made 2
great Noife. - Cremona, Mantoua, and fome other
Cities, had recourfe to the famous Archite& of tha
Waters ; He order’d the Works that were necel-
fary for them ; but his Art fhined chiefly in the”
Banks that he made for the Po below Piacenza,
where this River made great Havock, and threatned
muchmore, ° | |

The Common-wealth of Venice envying the
Happinefs of Bologna, called him in the Year 1698,
to the Profefforfhip of the Mathematicksat Padoua.
However his own Country to keep him hers as
muchas ’twas poffible, and that {he might always
boaft that he belonged to her, thought fit to continue
: : M 4 o
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‘to him' the Title of Profeffor in her Univerfity,
with the fame Allowance as before. 0 f

Venice would not fuffer him to remain long in’

the peaceful Exercifes and Shade of an Univerfity.
In 1700, fhe fent him into Dalmatia, to repair the'
Ruins of Caflelnovo, and fome time after into the
Country of Friuli, where a moft impetuous Tor-
rent, that had already  deftroyed feveral Villages,’
was going to fall upon' the ‘important Fortrefs of
Palma, Monf. Guglielnini difcovers 1o 'much love
for the Publick Welfare in all his Works, even in’
thofe where the dry Mathematicks predominate,
thatall thefe Voyages, and all thefe Fatigues, may be
reckoned by us among ‘the pleafant Parts of his
ey o O e e '
- Perhaps the Zeal he had of being ufeful to the
Publick ‘all manner " of ways, made him return
again to Phyfick, which he feemed before to have
facrificed to the Mathematicks. In 1762, he took
the Chair of Profeffor of Theoretical Phyfick at
Padoua, and left that which he had before. A
Differtation that he had publithed the foregoing
Year, De Sanguinis naturh & conflitutione, might
have been efteemed a Prefage of this Change; at
leaft was it a Proof both of his great Labour, and
of the great Extent of his Learning. '

But he gave a much more fhining one, by his
Book, entitled, De Salibus Differtatio Epofiolaris
Phyfica Medico-Mechanica, Printed at Penice in
1705, Itisnot a long time ago that all the Trea-
tifes upon Chymiftry were accounted no more than
fo many forts of Poetical Ficions, lively, anima-
ted, and agreeable to the Imagination, bat unintel-
Ligible and unfupportable by Reafon. Sound Phi-
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| lofophy coming upon the Stace, ‘has undertook' to
 reduce to plain Corpufculary Mechanicks, that Chy-
 miftry {o myfterious, and in fome Senfe fo proud
| ofits own Obfeurity.  However it muft be con-
feffed, that there ftill remain with ' fome 'Authors,
Traces of its ancient Poetry, Unions almoft V.olun-
tary, Combatsonly founded upon certain Difagree-
ments, and fome other Notions that areby no ieans
confiftent with the rigid Mechanicks. Monfieur
Guglielmini feems to have ftood extreamly upon .
his Guard to prevent thefe Whimfies from creeping
into his Chymical’ Differtation ; he there reduces
évery thing with Severity to the Rules of exa&
and clear Phyficks; and that he may yet more per-
fectly purge his Chymiftry, and carry of all “its
Filth, he mixes it with Geometry. = T'he Ground
of the whole Work is, that the firlt Principles of
Common Salt, Vitriol, Allum, &- Nitre, confift,
from their original Creation, of fixed and unal-
terable Principles, and are indivifible with refpedt
to the determinate Force or Strength that is in
Matter 5 the Primitive Figure of the Common Salt
is 2 little Cube, Salt of Vitrol & Rhbomboid Paral-
lelepipedon, Nitre a Prifm, whofe Bafis 1s an Equila-
‘teral Triangle, and Allum a Quadrangular Pyra-
mid. From thefe firft Figures proceed thole which
they conftantly affe® in their CryRalizations,
'Ernvided they ‘are kept as freeas poffible from all
oreign Mixtures.

In treating about the Adion of Salts, Monf.
Guglielmini examines Geometrically and Mechani-
cally the Properties of thefe Figures, with refpect
to Motion, and comes to a Detail of them, curious
4 ' - y eno ugh
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Enuugh and very new,in a lemurfe of Chymi-

r j
}I:Ie does not relate either the hxper:ments r}r:L
new Obfervations he has made : 5 he eftablifhes his.

Syftem upon. thofe of the moft famous Authors,;
among. whom he often quotes in the Academy,"
Meflicurs Homberng, Lemery, Bouldue, and Geoffray 3.
i a word, ’tis not. fo much Chymtﬁry as Geome,
try that prevails in this Treatife, and which is  yet,

more valuable, the very Spirit of Geometry. - |

When the Impreﬂmu of this Book was finithed,:
the Hiftory of the Academy for the Year 1702, fell
into his Hands. - He there met with an Opinion,
of Monf. Homberg quite different from his own,
viz, That the canﬁant Figures of Acid Salts in their
Cryftalizations do not proceed from the ficft Parti-
cles of which they are compofed, but from Alcali’s,
with which they are united. ~He confefles he was
afraid that the Authority of fo great a Chymift
might have alone fufficed to overturn his whole.
Syﬁem, and he made haft to fecure it by an An-
{fwer, which by being very civil and obliging,
lofes nothing of its Strength, nay perhaps acqulrﬂs .
more.

He compofed two other Phyf’ ical Works, one
entitled, Exercitatio de Idearum vitiis, mrre&'hﬁme |
o ufir ad [flatizendam & inquirendam morhorum na-
tiram, in 1707, and the other De principio Sw’pbu:,
reo, in 17105 and that which is very glorious for
h:m is, that the Date of the latter Work 1s the
fame with that of hisDeath. His whole Life was
devoted to the Sciences, which thofe who love with
lefs Zeal than he, may reproach him for as an Ex-
cefs 3 and indeed it was fuch an Excefs as deftroyed
a very

L
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2 very robuft Conflitution, and yet it muft not be
condemned but with Refpe®. He had that out-
ward Appearance which is ufually the refult of
Lives fpent in a Clofet, fomething a little uncoiith’
and wild, at leaft to fuch as-were not accuftomed
to him; be defpifed as the Fournal des Scavans of
Italy informs us, that Superficial Poliienefs with
which the World is [atisfied, but be bad formedto
bimfzlf one of another kind that vefided altogether
in bis Heart. . bng
" His Place of Foreign Affociate in the Academy’
was filled by the Earl of Pembroke. ik

S RO R IR
The L1IFE ﬂfﬂﬁnﬁeuréca RREE

%ﬁgﬁﬁbﬂ Carrée was born the 26th of Fuly
%1% 1663. He was the Son of an honeft
R 20 Farmer of Clofontaine near Nanguis in
| the County of Brie; his Father defigned
to make a Prieft of him, but he did not feel 1
himfelf any Call to that Holy Office. However,
out of Obedience to his Parents, he ftudied Divi-
nity three Years, at the end of which, as he con-
tinued to decline taking Orders, his Father refufed
to contribute any ‘longer towards his Subfiftance at
Paris. *Tis very common for Men to embrace that
kind of Life to preferve themfelves from want, but
he chofe rather to fall into want than to become 2
Clergy-Man ; by the Sequel of his Life, we {hall
find that the extream Averfion he had to that State
was only fonnded upon the great fenfe he had of
his being unequal tothe Duties of it; The Caryfe

Liar
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that keps bim _from it, render’d bim more morsby
Offr- ' L sit: o e BIow. g | 13503
His evil Fortune became a/great Advantage to
him ; he fought.out for an Afylum, and found one
with theReverend Father Malbranchbe,  who made
him his Amantenfis.. From the dark Scholaftick
Philofophy, he was thus at once tranfplanted to the
Spring of a bright and fhining  Philofophy, - in
which he faw a total change of every thing,
and a new World was difcover’d to him, ' Under
this Great Mafter he learned the Mathematicks, and
the moft fublime Metaphyficks, ' and at the {fame
time conceived a very tender Affection for him,
which alone is a fufficient Commendation both of
the Mafter and Scholar. Monfieur Carée did fo
well diveft himfelf of the common Prejudices, and
fo greedily imbibed thofe new Principles his Ma-
fter taught him, - that he feemed no longer to fee
with his own Eyes, but by Reafon only, which
ufurped in him the Place, and all the Authority of
his Senfes. ~ For inftance, he did not believe that
Beafts were meer Machines in the fame manner as
one may belicve it by the ftrength of reafoning,
and by the Principles of a Syftem that leads to it;
but he believed it as one commonly believes the
contrary, becaufe one fees or fancies that one fees
it; the Artificial Convidtion of Philofophy, tho’
tlowly formed by long windings and turnings
was equal 1n him to the moft natural Convition,
and fuch as might have been caufed by the quickeft
and livelieft Impreflions. What he belicved, that
be faw ; whereas others believe, becaufe they fee.

However,
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However, it is infinitely more eafie to become
'the Slave of certain {peculative Opinions, very
.oppofite in appearance, than to be fincerely and
‘trapquilly Mafters of our Paflions. Monfieur
‘Carrée, who did not forfakehis old Principles by
halves, was come thus far, and was {0 much the
more obliged to come thither, as the Syftem which
he had embraced - with fo much Zeal, was a per-
petual Union of Philofophy and Chriftianity. His
Metaphyficks made him defpife the occafional Cau-
fes of Pleafures, and united him to their ownly ef-
ficacious Caufe; the love of Order eftablift’d Ju-
flice in the bottoni of his Heart, and render’d all
his Duties Pleafures ; in a word, Philofophy was
not in him a light Tincure, nor a fuperficial Orna-
ment, but became a profound Sentiment, and a
fecond Nature, very hard to be diftinguifh’d from
the firft. '

After having been feven Years in that excellent
School, where he learned all that we have men-
tioned, the neceflity of looking out for fome kind of
Employment, in order to his Subfiftance, obliged
him to leave it, and to go into the City to teach
the Mathematicks, and Philofophy, and efpecially
that kind of Philofophy of which he was fo full :
The relation it has to Morality, and to the true
Happinefs of Man, made it become 1nfinitely more
valuable to him than all the Geometry inthe World.
He even endeavour’d to proceed in fuch a manner,
as that Geometry fhould only be a ficp to guide
him to his dear Metaphyficks, which he had al-
ways in view, and his greateft Pleafure was conti-
nually to procure new Votaries to 1t. His Zeal
~ and Cares met with all the Succefs he defired 3 he

391 : | convinced
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convinced all whom he undertook, unlefs it were
fuch Philofophers as had been harden’d in other
Syftems. it doqg4
“Tknow not by what particular Fate it was that
he reckon’d a great many Women among his Dif-
ciples. 'The firft of thofe whom he had conver-
ted, foon difcover’d that Monfieur Carrée was guilty
of feveral odd and improper ways of Speaking;
whereupon the told him, that the would pay his
new Philofophy by teaching him to {peak true
French, and he acknowledg’d that he had very
much improved his Language by her Inftru&ions.
In general, he had a great Opinion of the Senfe of
‘Women, even with refped to Philofophy, whe- |
therit was that he found them more tra&table, be-
caufe’ titey had not been prejudiced by any con:
trary Notions, and that they only endeavour'd to
Learn, and not to Difpute; or whether he was
better plealed with their zealous adherence to the
Opinions they had embraced; or laftly, whether
it was upon account of that general Inclination we
have for that Sex which afted in him, without -
his perceiving it ; and made them appear to him
‘better Philofophers, that being the greateft Orna-
ment they could have in hisEyes. :
His Converfation with them did yet feafon the
Myftery : for Women are not lefs obliged to con-
ceal the acquired Lizhts of the Mindthan the na-
titral Sentiments of the Hearty and their greateft
Art ought always to be even [erupuloufly to ob-
Jerve the external Decencies of Ignorance; He
would therefore never make mention, or tell the
Names of thofe Ladies whom he inftru&ed; nay,

‘he would not fo much as vifit them, but with fuch
| ! | Pre-



The Life of Monfienr CARREE. ) 8y
Precautions as are ufed upon a very different Occa-
fion. Befides the  Women of the World, he counted
among his Difciples feveral Nuns, yet mor¢, Docil,
more Studious, and more eafily embark’d in that
which affe&ts them.

. In fhort, he found himfelfat the head of a little
hidden Empire, but which would fubmit to nothing
but Reafon, nor obey any thing but Demonfiration.

The Bufinefs of Teaching in the City, is not lefs
an Enemy to Studies, than the Diftractions occafi-
oned by Pleafure. Itis true, one may {trengthen
and confirm one felf in what one knows already 3
but *tis impofiible to make new Acquilts, efpecial-
ly if one has the Misfortune to be very much em-
ployed.

And accordingly Mon(eur Carrée wanted very
much of being as far advanced in the Mathematicks
as he could go; he faw with wonder and with
arief too, the fublime and rapid Flights of certain
Geometricians of the firft Order, whilit the Cares
for his Subfiftance forced him, in fpight of his In-
clinations, tocreepupon the Ground. He followed
themn however as far as he could with his Eyes;
he made the beft ufe he could of his Time, to
ftudy thoroughly what he communicated to the
Publick ; he enriched himfelf with their Difcoveries,
and if he was concerned that he himfelf could not
make as fhining ones, he did much lefs regret the
Glory than the Knowledge which they produced.

Monfieur Varignon, who has been always very
careful in the choice of thofe Pupils which he made
in the Academy, took him for his, in the Year 1697.
Monf. Carrée thought himfelf obliged to convinece
the Publick that he deferved the Title of Academift,

and
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and having therefore furmourited his Natural Avers
fioti of appearing in Print, he putout the firft Body,
of a ‘Work, that has appeared upon the Integral
Calenlationy the Title of it is, 4 Method for the Mea-
Jure of the Surfaces, the Demenfion of Solids, théir
Centrés of Gravigy, of Precuffion,and of Qfzillation. In
the Year 1700.  The Preface of this Book declares
it to be only for the molt plain an eafie Application
of the Integral Calculation ; it fets it at a juft Price,
and isneither Boafting nor Modeft 5 but, which is
more valuable than Modefty it felf, exadly true.
The Author afterwards acknowledges fome Faults,
and had the Glory of correéting ’em in a Second
Edition. 03 s v
The Fate of Monfieur Varignon’s Pupils is to
make their way readily enough in the Academy,
the reafon of which has becnalready given, Monf -
Carrée became in a little time Affociate, and at laft
Penfioner y an Eftablithment fufficient to fuch mo-
derate Defires 4s his, and which enabled him to
give himfelf up entirely to his Studies. = As he had
the Oflice’ of a” Mechanift, he turned his chief
Thoughts that way, and applied himfelf to every
thing belonging to Mufick, fuch as the Theory of
Sounds, the Defeription of different Inftruments, give.
He did not embrace that Study on the Account of
its being the fpring of otie of the greateft Pleafiires
of Senfe, butas it required an Infinity of crabbed
and thorny Difcoveries : Our Hiftory of the Aca-
demy has given fome Sketches of his Meditations
upon this Subjed. | i
His Labours were very much ‘interrupted by ra
continual Indifpofition into which he fell, and which

grew upon him during the laft: five or fix Ycai'}
| 0
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of his Life ; his Stomach did very ill perform its
 Fun&ions, and his Phyficians obferved from the
| Nature of his Diftemper, that very corrofive Acids
which were predominant in his Conftitution did
entirely deftroy it. Being almoft incapable of Stu-
dying, and yet more fo of any profitable Employ-
ment, he found a Retreat with Monf. Chaunvin,
one of the Counfellors of Parliament, who was
no otherwifc incommoded by his Gueft, than from
the Difficulty he had of making him receive {uch
Afliftance as was neceflary to him. |

After a long Alternative of Relapfes and In-
tervals of a very weak Health, he fell at laft
into a Condition in which he was the firft that
pronounced Judgment againft himfelf. = He told
the Prict, who according to the ufual Cuftom
was fecking Expedients to prepare him for Death,
That Philofaphy and Religion bad long fince taught
him the Ar: of Dying, Indeed he met Death
with all that Conftancy that both Philofophy and
Religion are capable of giving. He reckon'd up
with great Tranquility how many Days he had yet
to live ; and when upon the laft Day, how many
Hours ; for that Reafon, which he had fo much
cultivated, was revered even by the Diftemper it
felf. Two Hours before his Death, he caufed to
be burnt in his prefence feveral Letters that he had
‘received from Women, It is eafie to guefs at the
'Subje of thofe Letters, and that his Difcretion
was very different from that which is fhewn in
the like Cafe by many other People of another
make than he was. He died the 1ith of April,
i711, I fhall only add a few ftrokes to what I
have already faid upon the Chara&er of the M;;h
N é
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He mever asked twice what was bis Due for the
Pains be bad taken.  People were fiee to ufe bim
as ill as they would in that refpect 5 and more-
over they were fure of its being a Secret. He
loved the. Academy as bis fecond Country, and would
have done for its [ake the Exploits of a Roman,
It s true, I can give no other Inftances of it than
the Difcourfes that he and I have had upon certain
Occafions, but thofe Difcourfes were ftrily fin-
cere, and proved as much as the A&ions of ano-
ther Man, I knew likewife that in one of thofe
Fits in which he thought he thould have died, he
endeavour’d to put off that Panegyrical Account
of him which I am obliged to give of all thofe
Academifts we have the Misfortune to lofe : His
Modefty ‘muft have been very great, to fear fo
plain and honeft a Difcourfe, and in which fo little
Eloquence is ufed by us. He left the Academy
feveral Treatifes compofed by him upon different.
Subjects of Phyficks or Mathematicks, and thereby.
made her his univerfal Heir. a

His Place of Penfionary Mechanift was filled by
Monfieur de Reaumur. '

%
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The L IFE of Monfieur BouxpELIN.

5 BAR Laude Bourdelin was born the 20oth of
5 ¢ 53 Fune, 1667. He was the Son of Claude
BT Rourdelin , Penfionary Chymift of the
Academy, of whofe Life we have given
fome Account in our Hiftory for the Year 1699.
He was brought up with great care in his Father’s
‘Houfe: The late Monf. du Hamel , Secretary of
the Academy, chofe him all his Mafters, and
watched over his Education. At the Age of 16
lor 17 Years he had Tranflated all Pindar and
Lycopbron, the moft difficult of the Greek Poets 3
and on the other hand, he had made himfelf Mafter,
without any help, of the great Work of Monf. de
Iz Hire upon the Conic Seltions, more crabbed,
for the Maiter of ’em, than the above-mentioned
 Pocts are for their Stile. °Tis a great Journey
 from the Greek Poets to the Conic Sections.
The Variety of his Learning put it into his
 Power to chufe what Employment he would, but
 his Natural Inclination determined him to Phyfick,
in which he had already received great affiftance at
lhome. He was born in the midft of the whole
| Materia Medica, in the Bofom of Botany and Chy-
miftry ; He therefore applied himfelf with vi-
igour to the neceffary Studies, and was received
IDoor in Phyfick' of the Faculty at Paris, In
11692.
In this Profeffion he loved both the Knowledge

it required, for which he had a very happy difpo-
| N 2 fition 3
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fition; and yet more beyond Comparifon, the Ad-
vantage it would bring to Mankind. This Advan-
tage, which ought always to be the principal Ob-
ject of the Phyfician, as well as of Phyfick it felf,
was the fole aim of Monf. Bourdelin. It.is true
that he was born to a very good Fortune, and
might have lived at his Eale, tho’ all the World
had continued in good Health, but his Difintereft-
edne(s did not proceed from his Fortune; it was
the refult of his. Chara®er, for it is no ftrange

thing for a rich Man to defire to be richer. Mon-

ficur Bourdelin’s Patients were unprofitable enough
to. him, excepting the Satisfattion he had in affifting
them, for bis Care was to vifit as many of the Poor
as be could,and be vifited them preferably to ovhers;,
be paid. for their Medicines, and even provided
often. for them fuch other Helps as they flood in
need of 5 and as for the rich People, be [tudi-
oufly avoided to receive from them what was bis
Due 3 be was plainly uneafie when be received his
- Fees 5 and withour doubt the greatef? part of fuch
Patients readily fpared bis Modefly, or accommo-
dated themfelves to bis Generofiry. "

As foon as the Peace of Ryfwick was concluded,
he laid hold of it to fee the Learned Men of Eng=

land; the Reward of his Journey was a Place in:
the Royal Society, he did not feek for it, and it was

therefore fo much the more his due.

He was not lefs favourably treated in his nwh;"'

Country. The Academy of Sciences, which had a
Right to him by many Titles, chofe him for one
of their Affociate Anatomifts, upon their new Efta~
blithment in 1699. 'He was a great Mafter, not

fo much of Anatomy it felf, as of its Hiftory, ﬂlf'f
" 0



The Life of Monfieur BourperiNe 191
»f Anatomical Learning. In our Hiftory for the
Year 1700,it may bef{een,that upon a very difficult
Queftion, which divided the Anatomifts of the
Academy, and in which there was fome Matters
of Fa& and Difficulties upon the Choice of the
neceflary Operations, they had recourfe to Mon-
fieur Bourdelin, and that he laboured very advan-
rageoufly in the Preliminaries towards the Expla-
nations thereof. |

In 1703, he bought the Office of Phyfician
in Ordinary to the Dutchefs of Burgundy. ' We are
aflured that one of his Principal Motives was, the
Defire he had to beftow upon the Publick his
Pains entirely free from Intereft, and to deliver him-
felf from thofe uneafie Acknowledgments which
he could not altogether avoid in Paris. We fhould
ot have advanced a Fa& fo very unlikely, if his
-whole Condu& had not proved the fame. Before
lhe removed to Verfailles, he fpent four or five
'Months in refrefhing his Botany with Monfieur
Marchant his Friend and Collegue. He forefaw
wery well that he fhould not have much time to
igo a Simpling in his new Habitation : He was
irefolved therefore to fortify himfelf before-hand
‘with all the Lights neceffary to that purpofe.
'When he left the Town it ‘was'a general AfHli-
‘&on and Mourning among all the Poor in his
‘Neighbourhood. The greateft Qualities of Men,
are thofe of which the common People are the beft
Tudges. '

He lived 2t Perfailles, as he had done at Paris,
as diligent without any private Intercft, as inde-
fatizable, or at leaft as prodigal of his Pains, as
any Phyfician in the World that was in the greateft
R N 3 need,
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need, and had the greateft defire of heaping up:
Riches. - His love of the Poor was always his pre-:
dominant Paflion. When he returned home from
vifiung a great many poor Wretches in their Beds,,
he always found a Troop waiting for him at his;
Doors. . It is reported, that one day as he pafled|
along the Strects in Verfailles, fome of the come:
mon People cried after him, *Tis noz our Phyfician,,
but our Saviour ; an Exaggeration foolith in it:
felf, but m fome manner excufable, becaufe it:
thewed the Gratitude as much as the Ignorance of!
thofe poor Creatures. .

It 1s particular enough, that in a Place where:
all Profeflions, be they what they will, are turned|
into that of Courtier, he continued a Phyfician:
ftill, and did no more than his Bufinefs at the;
hazard of not making his Court; but his great
Reputation made it for him, for Monf. Bourdeloz,
firft Phyfician to the Dutchefs of Burgundy, dying:
n 1708, that Princefs, of her own accord, recom-.
mended Monfieur Bourdelin to the King for fo con-
fiderable a Place, and immediately obtained his.
Confent. She had the Glory and Satisfa&ion of
rewarding Merit that did not feek it ; the Cour-
tiers knew of his Advancement before himfelf,
and he was only informed of it by the Campli-
ments they paid him. )

His Manners were not changed, nor fhaken by
his new Dignity, he was always the {ame, only he
was more Bountiful to the Poor, becaufe his Abi-
lities were increafed. However, his continual Fa-
tigues very much weaken’d his Health. = A troys
blefome and dangerous Cough fuffer’d him to take
no reft.  Whether it was an Indifference for Life,

B
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or whether it was a certain Intemperance, and Ex-
cefs of good Works, a Faulr that is not wery
‘common, he is charged with not taking fo much
«care of himfelf as he always took of others. He
drank Coffee to keep bim[elf from [leeping, that be
\might work the more, and then took Opium tore-
\cover bis Sleep.  Above all) it was the immode-
irate ufe of Coffee that he was the molt blamed
for ; he made himfelf believe a long time that he
‘was irrecoverable, to the end that he might drink
‘as much as he would of it. At laft after having
fallen by degrees into a great Extenuation or Liean-
nefs, he died of a Dropfie in the Stomach the 20th
of April, 1711. His lalt words were, In te Do-
mine [peravi, non Confundar----He could not finifh
the two Words that remained.  Such @ Lifé as
bis was Worthy to end with fuch grear Tokens
of Faith., | - | |
He left four Children by a moft virtuous Wife,
with whom he always lived in the greateft Friend-
thip and Affedion. We {hall not ftay to relate
how zealous and officious he was for all his Friends,
how kind and good to his Domefticks; it is better
to leave you to guefs at the natural Confequences
of the Chara&er in which we have reprefented
him, than to be fufpected of Partiality, in loading
him with too many Perfections. o
His Place of Affociate Batanift, to which he had
been preferr’d from that of Anatemift, was {up-
plied by Monf. Geoffrop, the Younger, |

frie
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Tbe LIFE of Monfieur BexG er.
L1
é‘gﬁ Laudius Berger, the Son of Claudius Ber-
€ g ger, Dotor of Phyfick of the Faculty
-&&E of Paris, was Born on the 20th of Fan.

"~ 1679. He had devoted himfelf to his
Father’s Profeffion, and whilft he was a Student.
of the Faculty he maintained a Thefis, Mr. Fagon,
the King’s firft Phyfician, prefiding, againft the Ufe
of Tobacco 5 the Stile and Learning of which
were generally admired, but the Precepts very
little followed. :

"Tho” Monf. Berger was related to Monf. Fagon
and pretty nearly too, ’twas upon the occafion of
this Thefis that he came to be more particularly
known than he had been before, and was received
into a Friendthip and Patronage, which their Kin-
dred alone could not have obtained for him. -

Monf. Berger applied himfelf a great while to
the Study of Plants under Monf. Tourneforz, in
which he made {uch a Proficiency that this great
Botanift procured him to be admitted as his
Pupil into the Academy of Sciences, upon its Re-
eftablifhment in the Year 1699. Since when, upon
certain Difpofitions made in that Society, he be-
came the Pupil of Monf, Homberg. He appeared
equally fit to fill one day the chiefeft Places either
i Botany or Chymiftry, t

- But different Employments diverted him from
thofe Functions thatare required by the Academy 3
having taken his Degree of Doctor of Phyfick, he.
e was

(e
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was obliged to profefs a Courfe of it in the Schools
of Paris for the Space of two Years, which he did
with great Succefs. Befides, his Father who was
a good Phyfician, and hada great deal of Practice,
took him often with him to his Patients, and in-
firu&ed him in his Bufinefs, both by his own Ex-
ample, and by the Obfervation of Nature her felf,
a more efficacious and lively Leffon than all thofe
that are taken out of Books; and as his Father, by
reafon of his Indifpofitions, was confined to his
Houfe the two laft Years of his Life, he dif-
charged his Funcion by the means of his Son, to
whom he gave his Prefcriptions as well as his
Learning 3 and accordingly after his Death, which
happen’d in 1703, the Son fucceeded toall that
Truft and Confidence which had been put in his
Father, and found himfelf poffefled of all his Pa-
tients, as it were by Inheritance. At laft Monf,
Fagon, who was Profeflor in’ Chymiftry to the
Royal Gardens, but could no longer follow that
Bulinefs, made Monlf, Berger his Deputy in the
Year 1709 5 and after he had been fo the two fol-
lowing Years, Monf. Fagon was perfwaded that he
acquitted himfelf fo well therein, that he obtained
of his Majefty the Survivorthip for him, a Favour
which he would not have eafily asked for a Perfon
that was but indifferently qualified for it, becaufe
we know that he had always been very jealous of
the Honour of thas Place.

All thefe things, tho’ they hinder’d Monf. Berzer
from the punctual Difcharge of his Duty to the
Academy, did neverthelefs qualify him to become
a great Academift ; and itis very prodable the So-
ciety would have been the better, even for thri:{e

| 118
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his Avocations and Employments that did not im-
mediately concern them ; but his tender Confti-
tution could not bear up againft the great Buline(s
he was engaged in, and his Lungs being attacked,
he died the 22d of May, 1712.° Monfieur.de Iz
Carliere, the Duke of Berry’s firlt Phyfician, and
very noted in his Profeffion, had defigned him for
his only Daughter, and all the Circumftances of that
kind of Adoption are ftill part of Monf, Berger’s
Charadter. His Place of Pupil to Monf. Homberg
was filled by Monl. Iimbers, Do&tor of Phyfick.

BEBAEE RS R B BB AREEERES
The LIFE of Monfienr Cassixy,

Wgﬁg@bn Dominic Caffini was born at Perinalds
> & g in the County of Nice, the 8th of Fune
%g}% 1625. His Father was Fames Caffini,
= an Italian Gentleman, -and his Mother’s
Name was Fuliz Crovefi. As foon as he was out
of his Childhood, he was put under the Care of a
very able Tutor, with whom he made his firft
Studies : He continued ’em in the College of Je-
fuits at Genoa, where fome of the Latin Poems
of this Scholar were printed with thofe of his
Mafters, in a Folig Colle@ion, in the Year 1646.
He contracted a very intimate Friendfhip with
Monf. Lefcars, who was afterwards Doge of that -
Republick..  He was with him at one of his Seats
when a Clergyman put into his Hands fome Books
about Fudiciary dftrology. His Curiofity was ftirred
up by them, and he made an Extra@ for his own

Ufe ; that natural Inftin® which led him to the
Knowledze
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Knowledge of the Stars, made him then miftake
Aftrology for Afironomy, in the Study of which he
advanced fo far as to make fome attempts at Pre-
di@&ions, and not without Succefs ; but even that
which would have plunged another into perpetual
Errors made him fufpe& it. He difcover’d by the
integrity of his Mind, that this 'Art of foretelling
was merely Chimerical, and he feared, fuch was
the Delicacy of his Confcience, that Suecefs was
the Punithment of thofe that applied themfelves
thereto. He carefully perufed the fine Work of
Pica de la Mirandula againtt dftrologers, and then
burot the Extra& he made from their Books. But
whilft he was amufing himfelf with the trifling
and ridiculous Study of Affrolszy, he difcover'd
the folid Charms of Affranomy, and was fenfibly
affeted with them. dsichwe B

Tho’ Aftronomy were not fo abfolutely necef-
fary as it is in Geography, in Navigation, and even
in Divine Worthip, it would be infinitely worthy
of the Curiofity of all Humane Minds, on account
of that great and lofty Spe@acle it prefents to their
View. There are in certain very deep Mines
fome miferable Wretches that both live and die
without ever feeing the Sun 3 fuch is in a manner
the Condition of thofe that are ignorant of the
Nature, Order and Motion of thofe great Globes
that roll over their Heads, to whom the greatelt
Beauties of Heaven are unknown, and who have
not Senfe enough to enjoy the Univerfe. ‘This is
the Bufine(s of 4ffronomers, they both give us Eyes,
and unvail to us the vaft Magnificence of a World
that is inhabited by almoft none but Blind Men.

' [ S N{Gﬂf-
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Monf. Caffinz applied himfelf zealoufly to Aftro-

nomy and the Preliminary Sciences, in which he
made fo {wift a Progrefs, that in 1650, that is to
fay, when he was but 25 Yearsold, he was chofen
by the Senate of Bologna, to fill the firft Chair of
Aftronomy in their Univerfity, which had been
vacant fome Years by the Death of Monfieur Czva-
lieri, the famous Author of the Geometry of the
Indivifibles, and forerunner of the Infinitely Littles,
to whom they had not yet been able to find a
worthy Succeffor. Upon his Arrival at Bologna,
the Marq. Cornelio Malvafia, who had very much
contributed to the inviting him, received him into
his Houfe. 'That Marquis was one of the Senators
of his Country, General of the Troops of the
Duke of Modena, and a learned Man, Three Qua-
lities which he joined together, after the Example
of the ancient Romans, but fo uncommon in this
Age, as to be accounted almoft fabulous.
At the end of the Year 1652, a Comer came to
try the SKill of our new Profeflor of Aftronomy,
and to offer it felf to him as one of the greateft
Difhiculties of his Trade. He obferved it with
Mr. Malvafia, who was alfo an Aftronomer ; it
pafled by their Zenith, an uneommon Circum-
ftance. Monl. Caffini made all the Enquiries upon
this Phenomenon that Art could defire, and all the
Determinations he could furnifh, and in 1653, pub-
lithed a Treatife upon it, which he Dedicated to
the Duke of Modena.

In that Work he takes Comers to be nothing but
fortuitous Generations, and a mafs of Exhalations
proceeding from the Earth and from the Stars too 3
but he foon formed a more particular and ntfgle

ea
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Idea of them; He perceived that the Motion of
his Comet might be unequal in appearance only,
and that it was reducible to as great an Equality as
that of a Planet 5 and from thence he conjectured
that all the Comets, which had always paflfed
for new Stars, and were thought to be entirely ex-
empt from the Laws ofall the reft, might be both
of the fame Regularity and of the fame Antiquity
too as thofe Planets to which we have been ac-
cuftomed from the beginning of the World., I
all matters , the firft Syflems are too fbort, too
narrow, and too diffident, and it [eems as if Truth
it [elf were only to be the Prize of acertain Bold-

nefs of Reafon. -
It was this happy and wife Boldnefs which
made him undertake the Refolution of a Problem
which was fundamental for all Aftronomy, which
had been attempted feveral times by the moft able
Mathematicians, but without Succefs, and even
declared impoffible by the famous Kepler, and by
Monf. Bouillaud, a great French Aitronomer, viz.
Two Intervals between the true Place, and the
middle Place of a Planet being giveny it was re-
quired to determine Geometrically the Apogeum,
and Excentricity thereof 2 Monf. Caffini perform-
ed it, and very much furprized the learned World.
His Problem began to open to hima Way to a
new and more exa& Aftronomy ; but as he ftood
in need of a great number of Obfervations to ren-
der his own Invention ufeful, and which he had
not yet the time to make (having hardly attained
to the Age of 26 Years) he writ to Monf. Gaf-
fendi in France, defiring him to communicate
thofe that he might have made, chiefly upon the
Superiour
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Superiour Planets; he obtained them without diffi-
culty from a Man that was both zealous for the
Sciences, and favourable to the Reputation of thofe
that cultivated them. -

But there remained yet at the bottom of Aftrono-
my {everal important Doubts and eflential Difficul-
ties. It 1s certain both that the Sun appears to move
more flowly in Sammer than in Winter, and like-
wife that it is more remote from the Earth in Sum-
mer 3 this greater Diftince ought to leffen the ap-
pearance of its Swiftnefs; but is there not more-
over a real diminution in that Swiftnefs >

It is the Sentiment of Kepler and Bouillaud ;
all the reft, both Ancient and Modern, believe
the contrary ; and the Certainty of the Theor
of the Sun and of the other Planets depended in
a great meafure upon this Queftion ; to decide
which, it was neceflary to obferve whether when
the Sun was moft remote from the Earth, the di-
minution of its Diameter, for it ought then to
appear lefler, did exactly follow the fame Propor-
tion as the diminution of its Swiftnefs ; in this Cafe |
moft certainly all the diminution of Swiftnefs was
only apparent, but the difficulty was to make thofe
Obfervations with {ufficient Certainty ; but as the
Queftion was only about a Minute, more or lefs,
in the greatnefs of the Sun’s Diameter, and the
Inftruments were too finall to give it with Cer-
tainty, every Obferver might either add or take
it away at his pleafure, and difpofe of it in favour
of his Hypothefis, and fo the Queftion would
always remain undetermined. We fhall give no
more than this inftance of the extream Impor-
tance that even the fmalleft Quantities may be

with refpe® to Aftronomy ; tho’in all other Cafes
they
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'they are hardly worth notice. In general, 1t is
eafic to conceive that when we make ufe of a
Quadrant for Obfervations, the proportion it bears to
the Greatnefs, which it is to meafure, is almoft in-
finitely little, fincethethicknefsof a Silken Thread
anfwers two Millions of Leagues in the Heavens ;
thus the nicety and exa&nefs of Aftronomy requires
large Inftruments.

An Occafion happily offer’d it felf to Monfieur
Caffini to procure the largeft thatever was made, juft
at the time when he was uponnew modelling this
Science. The Confufion into which the Fulian
Calender was fallen, by the negle& of fome Mi-
nutes yearly, awaken’d the Aftronomers of the
16¢th Century; they would find by Obfervation the
Equinoxesand Solfices, which the Calender did not
give within ten Days at leaft of the true time 5 and
for that purpofe Egnazsio Dante,a Dominican Fryer,

and Profeffor of Aftronomy at Bologna, inthe Year
1575, drew in the Church of St. Petronia, a Line,
which thew’d the Sun’s way during the whole Year,
and chiefly its arrivalat the Solffices. Inthe Year
1653, that Church was enlarged, which put Monf.

Caffini upon a defign of drawing, in another Part of
the Church, a Line that thould be longer and more
exad and ufeful than that of Dante, which was not
even a Meridian, As it was neceflary that the
L ine fhould be perfeitly ftreight,and that by its Po-
fition it was obliged to pafs between two Pillars, it
was thought at firft it could not pafs, and muft be
loft againft one or the other.

The Magiftrates, who had the Care of Build-
ing, fcrupled giving their Confent to fo doubtful a
Projet, Monf, Caffini, by a Treatife which he
: - o publifhcd,
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publithed, convinced them that it was praticable.
He had taken his Meafures fo nicely, that the Me-
ridian pafled by the Sides of thofe two dangerous
Pillars, that had like to have made his whole Des
fign mifcarry.

A round Hole horizontal, an Inch in diametet,
bored through the Ceiling, and of a .perpendicular
Heighth of a thoufand Inches over a Marble Pave-
ment, upon which the Meridan was traced, reccives
every Day, and {ends to the South upon that Line,
the Image of the Sun, which there becomes Oval,
and moves upon it from Day to Day, according as
the Sun approaches or recedes from the Zenith of
Bologna, When the Sun is as near it as it can De,
one Minute of variation in its Heighth, isanfwer’d
by four Lines of a Foot (Paris meafure) upon the
Meridian, and when the Sun is fartheft off, two
Inches and one Line; fo that this Inftrument is of
an Exa@nefs beyond what could have been ex-
peted ; it was made with a Care and Application
that was almoft fuperftitious. Father Riccioli, a
good Judge of thefe Matters, fays, it was more An-
gelical than Humane ; the Particularities of it would
be infinite. I the Mathematical Sciences, Pra-
ticeis a Slave, and Theory its Queen, but here the -
Queen 1s abfolutely depending upon the Slave.

- This great Work being finithed, or at leaft fuf-
ficiently advanced, Monf. Caffini publickly exhors
ted all the Mathematicians to obferve the Summer
Selflice of the Year 1655. He faid, in that Poetical
Stile, which the dry Study of the Mathematicks
had not deprived him of, that he had fet up an
Oricle of Apollo of the Sun in a Temple, which
might be confidently confulted upon all the Dif+
IRy - ficulties
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| ficulties of Aftronomy. One of the firft Anfwers
ithis Oracle render’d was, upon the Variation of
ithe Sun’s Swiftnes; he declared pofitively in favour
of Kepler and Bouillaud, that it was partly real;
and thofe whom he condemned f{ubmitted them-=
felves. Monf. Caffini printed that fame Year a
Treatife upon the Ufe of his Meridian, and Dedi-
cated it to Queen Chriflina of Sweden, who was
Jately arrived in Iraly, and upon the account of her
Taft for the Sciences was worthy fuch an Enter-
| tainment, "
The New Obfervations of Monf. Caffini were fo
‘exa& and decifive, that from them he compofed
"Tables of the Sun, more certain than thofe that had
‘been hitherto publifhed. Tt might have been ob-
je@ed againft him, that his Meridian was a great
help, which other Aftronomers wanted ; but then
that affiftance was wholly owing to himfelf.
Neverthelefs his Tables had ftill onedefelt which
his Oracle did not fail to take notice of. Tycho
Brabe firft difcovered that the Refrafiions increafed
the apparent Heighth of the Stars above the Hori-
zon, but his Opinion was, that thofe Refraéfions did
not extend farther than to the 45¢th Degree, after
which they entirely ceafed. Monf. Ca/fini followed
the fame, but after many Trials and Geometrical
Examinations of the Mature of Refrattion, which
till then had not been known, but by Obfervati-
ons always liable to fome miftake, he found that
they reached even up to the Zenizh, tho’ from the
45th Degree quite to the Zenith there was but
one Minute to be divided among the 45 Degrees
that remained ; another feeming Trifle in Aftrono-
my, but of the utmoft Confequence. Itis the Fatt%
¢ O 0




204 The Life of Manfienr C assinu

of Novelties (of thofc even that are the beft proved).
tobe contradited. Among thofe that oppofe them,,
we count. for: nothing a _%riafwer of Horofcopes,,
who writ againit his Syftem of Refractions, andob-

jected that he was not yet old enough to know them..
Father Riccioli himfelf did at firft {cruple to fubmit,
toit, but Monf. Caffini cited him Defore St. Petro~
nia, Where he was very ftrong, . - ;
He made ule of  his new Theory of Refradtions
to compofe fecond Tables more exaét than the for-
mers he joyned thereto the Parallax of the Sun,.
which he believed, tho> with fome doubting as yet,
could not be above ten Seconds, and thereby he re-.
moved the Sun from the Earth fix times farther than
Kepler had done, and. eighteen  times more than.
fome others, TheMarq, Malvafia calculated Ephi-
merides for five Years, beginningat- 1661. Monf.:
Gemignang Montanari, Profeflor of the Mathema-.
ticks:at Bologna, declared in Print, that when they
computed by thofe Ephimerides, . the Inftant in
which the Sun- fhould arrive at a :determinate
Point of the Meridian of St. Peironia, it never,
failed to happen accordingly, ~ Lansberg has been
formerly convinced of - falfifying his _’(jb_{_}ervaﬂdq&!'.
to make them agree with his Tables; fo much did,
the Altronomers fatter themfelves with attaining te,
that - Agreement, .and. the reft of Mankind, withy,
ﬂnjayin%- the Opinion of others, even where therg |
was no foundation fer it. TR
-But Monfieur Ca/fini was interrupted in his Aftro-,,
nomical Employments, and forced to come down
from the Region of the Stars, to apply. himfelf to,
Affairs that were meerly Terreftrial; the frequent Jos
nundations-of the River Po,its uncerfain and irregulag
by | T Coutfe,
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Courfe, the Divifion of its Branches fubjed to
changing, even the Remedies themfelves applied to
this Evil (which fometimes did nothingbut increafe,
or remove it from one Country toanother) all this
Ifay, had been an old and fruitful Spring of Dif-
ferences between the little Governments bordering
upon the faid River, and chiefly between Bolggne
and Ferrara. 'Thofe two Cities, tho’ both fubje®
to the Pope, arediftin& Goverfiments, and both of .
‘em have preférved the Rights of fending Ambaf-
fadors to their Sovereign. Asthe People of Bo-
logna had a great many things to regulate with
thofe of Ferrara, upon the occafion of the Waters,
they fent the Marquis Tanara Ambaflador Extra-
ordinary to Pope A%exdnder VIL. in the Year 1657,
and order’d Monf. Caffini to accompany him in an
Affair in which the Mathematicks had fo great a
part, perhapstoo they were glad of that oceafion
to {hew the Romans the Acquifition they had made
- of fo learned a Man. eids %

- Being at Rome he publithed feveral Difcourfes
upon the Bufinefs that carried him thither; he
went info the Detail of the whole Hiftory of the
Po, which he extraGed both from Ancient and
Modern Books, and from all the Monuments that
remained thereof ; for his profound Study of the
Mathematicks had not excluded that of other kinds
of L earning. He made, in the Prefence of the Com-
mittee of Cardinals appointed for the Waters, a
-great many Experiments relating to that matter, and
which ferved to {upport the Pretenfions of thofe
'who had deputed him ; and he made appear the
fame Care and the fame Exa&uefs, that he was
thought only capable of, -in refpect to the Heavens;
Wi o10 Q2 accordingly

L
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accordingly the Senate of Bolgzna were of Opinion,
that they could not fufficiently reward his Services,
but by conferring upon him the Office of Superin-
tendantof the Publick Waters, an’ Employment of
which we have before given an account in the Life
of Monf. Guglielmini. They joyned him in Bufi-
nefs with feveral Cardinals, to fhew, that tho” he
was a great Mathematician, he was as well quali-
- fied for worldly Affairs as other Men.

Inthe Year 1663, Don Mario Chigi, Brother to
Alexanderthe VII.and General of the Holy Church,
gave him the Dire&ion of the Fortifications of Fort
Urbano, of which he never dreamt : He found him-
{elf then transferred at-once to the Military Ser-
vices, and-applied himfelf to repair the old Works
of that Place, and to make new ones 3 but in the
midft of thofe 'Occupations, he always beftowed
fome Contemplations upon the Stars. =

Mention has been already made in the Life of
Monf. Viviani, of the Difpute that happened be--
tween the abovementioned Pope and the Great Duke
of Tufcany about the Waters of Chiana, and of the:
fhare Monf, Caffini had in that Bufinefs. The:
Pope, who had demanded him of the Senate of
Bologna for that purpofe, order’d the Cardinal
Rofpigliofr, afterwards Clement IX. to acquaint them .
that he had conceived a particular Efteem for Monfl |
Caffini, and intended to take him into his Service,,
without prejudice to his Eftablithment at Bolggna,
and indeed that Pope called him often to him to!
hear him Difcourfe upon the Sciences, and pro--
mifed him great Preferments if he would take up-:
on him the Ecclefiaftical Fun&ion, for which he:
looked upon him to be very well qualified, by the:

. integrity;

|



The Lifeof Monfieur Cassini. 207

integrity and purity of his Manners. -~ The Tem-
ptation- was ftrong, for in Izaly a learned Clergy-
man may rife to fucha Rank as hardly to give
place to Kings themfelves ; there is no other Con-
dition in that Country capable of fuch great Re-
wards ; but Monf, Ca//ini did not find himfelf called
to it, and the fame Piety which rendered bim worthy
of coming into the Church, kept bim out of it.

At the end of the Year 1664, there appeared a
Comet, which he obferved at Rome in the Palace of
Chigi, in the Prefence of the Queen of Sweden,
who her felf likewife made Obfervations, and facri-
ficed her Nights to that Curiofity. He depended
{0 much upon his Syftem of the Comets, that after
the two firft Obfervations, which were the Night
between the 17th and 18th of December, and the fol-
- lowing, he boldly marked out for the Queen upen the
Celeftial Globe, that Courfe which the faid Comet
was to take ; when he had made ;his fourth Obfer-
vation, which was upon the 224, he affirmed,
that it was not yet in its greateft Proximity to the
Earth 5 upon the 234, he foretold that it would
arrive there the 2gzb, and tho’ at that time it {ur-
paffed the Moon in Swifnefs, and feemed as if it
would have made the Tour of the Heavens in a little
time, he had the Courage to aflert that it would
ftop in Aries, from which it was not above two
Signs diftant, and that after it had been there Sta-
tionary, its Motion would then become Retrograde,
in refpect to the Dire&ion it had had before 5 thefe
Prediions met with a great many incredulous Per-
fons, who maintained that the Comet woulid difap-
point the Aftronomer, and who wifhed 1t alfo even
go the end ; after which, when they found that it

O3 had



208 The Life of Mnfiewr Cassiwi,

had perfeitly fubmitted it felf to his Laws, they,
like the Comet it felf, moved backwards, ‘and faid

there was nothing more eafie than what Monfieur

Caffini had done. 4 : ;
There: appeared a Second in the Month of April

16655 he prefently made a Calculation or Table

for it, which confirmed what he had done upon thé
preceding Comet 5 fome of thofe who did not be-
lieve him, fet themfelves to imitate him, but'un-
fortunately 5 they would likewife form Syftems,
and pretended that the new Comet was the fame
with the other, but the very Obfervations
refuted them.  As for him, about 8 or 1o Days
after the ficft* Appearance, ‘he publithed his Table;
in which the Comet was Calculated with the fame
Exactnefs asif it had been an old Planet ; he like=
wife publifhed at Rome the fame Year, a Latin Trea-

tife upon the Theory of thefe two Comets, and De-
dicated 1t to the Queen of Sweden, and fome Ita-

lian Letters, which he infcribed to the Abbot Oz~
tavio Falconieri, in which he entirely difcovered

his Secret 5 an Abridgment of which may be feen
in the Hiftory of the Academy for the Years 1706,

and 1708.

The Queen of Sweden having received from
France an Ephimerides of the Motion of the firft
Comet made by Monf. Auzont, a moft profound
Mathematician and nice Obferver, and having com-

municated it to Monf. Caffini, he difcover'd therein,
thro’ fome aftetted Difguifements, the very fame

Hypothefis that he had made ufe of with {o great
ouccefs, He writ to the Queen, and the aforefaid
Abbot about it, witha Satisfaion which one might
galily perceive was fincere, and which chieﬂyﬁcgn&
ol ; : e
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fifted in obferving that the Truth of his Syftem
was eftablithed by fuch a Conformity, nor was he
at all troubled that another Man fhared int the Glo-
ry of it. This Syftem induced him' to believe
that the fame Comets might appear again after a
certain time 3 and we have likewife reported after
him, in the Hiftories of 1699, 1703, and 1706,
all the Arguments that might fupport that Notion,
which has aggrandized the Univerfe and'augmented
its Pomp. on (et

He was about this part of Aftronomy (fo new
and {o little handled) when the Pope fent him back
to Tufecany, ‘to treat along with the Minifters of
the Great Duke upon the Bufinefs of the Chiana,
and at the fame time beftowed upon him the Su-
perintendance of the Waters of the Ecclefiaftical
- State ; when he had difcharged himfelf of thofe
Commiflions, he rerurned to his Pleafures, that is,
to his Obfervations of the Heavens.

It was at Cizti della Pieve in Tufcany, the fame
Year 1663, (fufficiently memorable for Learned
Events) that he difcovered plainly, upon the
Disk of Fupiter, the Shades which its Satellites
caft upon it, as they pafled between Fupiter and
the Sun. His Bufinefs was to diftinguith thofe
Shades from the Spots of that Planet, fome of
which were fixed and others moveable ; but thofe
that were fixed, were only fo for atime; and he
did diftinguith them fo well, that it was by a fixed
Spot well afcertained, that he found out that 7u-
piter turned round upon its Axis _in the fpace of
9 Hoursand 56 Minutes. The Learned difputed
with him the Diftin&ion between the Shades and
the Spots, tho® he had demonftratedit. Geometri-
' h{ G cally
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trically, and had foretold both the Times of the
going in or coming out of the Shades upon the ap-
parent Disk of Jupiter, and thofe where the fixed
Spot was to appear therein by the Revolution of the
Globe. But it muft be owned, that the extream
fubtilty of thefe Enquiries, and the very nice, and
till then the new Ulfe that was to be made of
Aftronomy, and of Opricks together, might be
allowed to meet with Oppofition from the Learned
efpecially, whowill not {ubmit{o readily as others
to be inftructed. « The Sufpenfion of our Belief does
honour to the fineft Difcoveries. -

Thofe of Monfieur Caffin: were by fo much th
more important, that of all the Planets, ’tis Jupi-
terat prefent in whom we are moft concerned. It
is he that can decide the Quefiion of the Mobility,
or Immobility of the Earth ; he fhews to the Eye,
and even more apparently than can be proved with
us, all that Copernicus did only conje@ure about
the Earth, and that too with a kind of Rafhnefs.

If we are furprized that fo great a Body as that
of the Earth fhould turn upon its own Axis, 7u-
piter, a thoufand times bigger, moves two times
and a half more {wiftly ; and if we think it {trange
that the Moon alone fhould have the Earth for the
Centre of its Motion, four Mogns or Sazéllites have
Fupiter for the Centre of theirs.

When they could no longer deny the Truth of
Monf. Caffin’s Difcoveries, they endeavoured to rob
him of the Honour ofthem. In the Month of Fe?.
1667, he laid hold upon a favourable Opportunity of
obferving Mars in his approaches to the Farth,and
he judged by the Motion of fome of its Spots, that
that Planet turned uponits Axisin the fpace of

24
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24Hours and fome Minutes. Thofe that obferved
it at Rome, to whom he had writ concerning: it,
had a mind to have prevented him, but he aflerted
his own Right very well,and proved that their Ob-
{ervations were both pofteriour to his, and ot fo
exa& : He fixed the Revolution of Mars 10,124
Hours 40 Minutes; a new. Glory for Copernt-
ans, whofe Syftem was corrobarated in propor-
tion as the Heavens difclofed themlelves to the
Eyes of Monf. Caffini. In the fame Year he like-
wife difcovered fome Spors upon the Disk of Venus,
and was of Opinion, that its Revolution might be
pretty near equal to that of Mars ; but as Venus,
 whofe Orb is between the Sun and s, 1s lable
" to the {ame Variations of Phafes as the Moon,.and
that by that Means the returns of its Spots are very
hard to be difcovered with certainty, he determined
nothing pofitively, and his Caution upon doubt-
ful Difcoveries was a Confirmation of the Certain-
ty of the reft. e .
In fpight of the regard that ought to be paid to
his ufeful Application to the Obfervations of the
Heavens, the neceflity of having Recourfe to him
did too often divert him from thofe Studies. - Be-
fides the Employments that he had already, and
which were foreign to the Bufinefs of Aftronomy;
they put upon him the Infpection of the Fortifica-
tions of Perugia, and Repair of the Bridge called
Felix, which the Tiber threatned to quit ; he or-
der’d a Work that Brevented this Diforder. ~ As he
was poflefled of a general Love for the Sciences,
he would likewife abandon himfelf fometimes to
voluntary Diverfions.

‘When
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* When he treated with Monf. #iviani upon the
Affair of the Chianz, he had made feveral Phyfical
Obfervations upon Infeéls, which Monf, - Montal-
bani, to whom he communicated them, caufed €6
be publithed in the Works of Aldrovandus.  Fik
nally, the Experiments about the Transfufion of
the Blood made in England and France, and which
concerned none but the Phyficians and Anatomifts,
being become very famous, hehad the Curiofity to
repeat them himfelf at Bolsgnz 5 {o eagerly did his
Paffion for Knowledge hurry him on to ‘different
Objelts 5 for the fame Reafon, as he pafled thorow
Florence, in his Journies from Bologna, to Rome,
the Great Duke and Prince Legpeld caufed Affem-
blies of their Academy De! Cimento to be held in
his Prefence, in the Opinion that he would com-
municate fome-of his Lights to them. :
In the Year 1668, he publifhed the Ephimerides
of the Stars of the Medicis, for in Iraly they are
very jealous to retain that Name for - the Sazelites
of ‘Jupiter. Galileo, their firft Difcoverer,
had 'in vain attempted to Calculate their Mo-
tions, and the Eclipfes which they caufed in
Fupiter, by depriving him of the Sun, or which
they themfelves undergo by falling into his Shade 3
m effed it looks like an exceflive and condemnable
Boldnefs for Humane Minds' to afpire to fuch
Knowledges. All the Planets move in different
Planes, which pafs by the Centi of the Sun; that
m which the Earth movesis the Esliprick, the Orbit
of Fupiterisanother Plane inclined to the Ecliprick
from a certain Number of Degrees, and cutting it in
two oppofite Points. This Inclination of the Orbit of
Fupiter to the Ecliptick, and their common Inter-

fectiohs, tho’ enquired into by the Aftronomers cﬁ’
a
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all Ages, and after a long fequel of Obfervations,
are fo hard to be determined, that different Aftro-
nomers difagree very much with one another about
them, and fometimes even oneand the fame Aftro-
nomer cannot agree with himfelf. | The reafon is,
becaufe thefe Planes, tho” real, are invifible, and
cannot be perceived but by the Mind, nor diftin-
gnithed but by 2 ‘great Number of very nice Ar-
oumentations. What fhall we then think of Planes
that are much more invifible,  if one may fo fpeak,
in which the Satellites of Fupizer do move? It
has been neceffary to difcover what Angles their
Orbits make with that of Fupirer, and between
themfelves and with our Ecliptick, and befides what
is the different greatnefs of thofc Angles as they
are feen, or of the Sun, or of the Harth. Ina
word, in the Tables of thefe new Stars there entex
25 Elements, that is to fay, 25 fufidamental Know-
ledges or Determinations, / It is not only therefore
a‘great Effort of the Mind, to gather together and
range fo many Materials neceffary to 2 Building,
but likewife it is as great a one to know how many
of thofe Materials are neceffary, and not to forget
any one of them. | i

As foon as Monf. Caffini’s Tables appeared, all
the Aftronomers of Europe, who were warned by
them of the Timeof the Eclipfes of the Satelites,
obferved them carefully 5 among the reft, Mon-
fieur Picard, one of the Members of the new-born
Academy of Sciences, and he found pretty often
that they anfwer’d to the Heavens with greater ex-
a&nefs than the Author himfelf had promifed ; who
referved to himfelf a Power of redifying them

hf:reaftﬁr. He bad done that for four Foreign
i Moans
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Moons vaflly remote from us, and very lately known
2o us, which all the Aftronomers of 24 Centuries
bad with vuch difficulty done for one Moon,
Monf. Colbert, who by the King’s Dire@ions
had formed the Academy of Sciences in 1644,
defired that Monl. Ca/fini might correfpond with
them ; but the Paffion that Minifter had for the
Glory of his Country, would not fuffer him to
be contented with a bare Correfpondence, bur in-
duced him to invite him by Count Graziani, Se-
cretary of Stateto the Duke of Modena, to come
into France, where he fhould receive a Penfion
from the King equal to the Employments he had
in Jialy. He made anfwer, That he could not
difpofe of himfelf, nor accept of the Honour his
Majefty was pleafed to do him without the Ap-
probation of the Pope, who was then Clement the
IXth. Whereupon the King defired the Loan of
him from his Holinefs, and from the Senate of
Bologna by the Abbot of Bourlemont, then Auditor
of the Rota, only for fome Years; they were
afraid they could not obtain him without that Li-
mitation, which probably was added for that pur-
pofe. 'They did him the Honour to believe that
Artifice neceflary, and condefcended to make ufe
of it. |
He arrived at Paris in the Year 1649, being
called from Jzaly by the King, as Sofigenes another
famous Aftronomer was invited from Egypr to
Rome by Fulius Cafar. The King reccived him
both as an uncommon Man, and asa Stranger that
abandoned his Country for his fike. His Inten-
tions were not to ftay in France; and accordingly,
at the end of fome Years, both the Pope and the
| Govern-
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Government of Bologna, who had continued his
Salaries to him, earneftly defired him back again 3
but Monf. Colbert did no lefs warmly difpute the
matter with them, and had at laft the Pleafure of
conquering, and in the Year 1673, procured him
to be Naturalized in France.  The fame Year he
married Geneveva the Daughter of Monf. Delaitre,
a Lieutenant-General. The King when he ap-
proved of his Marriage, had the Goodnefs to tell
him, that he was glad to {ee him becomea French-
man for ever. Thus France ‘extended her Con-
quefts even into the Empire of Learning. -

Monficur Caffini having been a Foreigner, had
reafon equally to fear the partiality of the Pub-
 lick, either in his Favour or to his Prejudice, and
 without a great Sock of Merit, he could not have

faved himfelf from the Danger of either. © He was
fenfible that he was going to begin a new Career,
which was {o much the more difficult, as that for
the fupport of his Reputation hé was obliged to
furpafsit. We fhall not give the Detail of all that
he did in France, but only hint at fome of the
moft remarkable Paflages.

The Academy having in the Year 1672, fent
fome Perfons to make Obfervationsin the Ifland
of Cayénne near the Equator, becaufe a Climate
{o different from ours was likely to furnith a
number of Obfervations very different from thofe
which are made here, and which might therefore
be of great ufe to us, they confirmed all that Mon-
fieur Ca/fini had laid down feveral Years before by
Arguments and Theory about the Parallax of the

- Sun, and the Refraélions 3 {o nice an Aftronomer
is almoft a Prophet, and may pretend to the Glory
of Aftrological Predictions. More-
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- Moreover, one of the principal Defigns of that

Voyage to Cayénne was to obferve the Parallax of -
Mars, at that -time very near the Earth, whilft
Monl. Caffini; and the reft of the Aftronomers of
the Academy obferved it here. This Method of
knowing the Parallaxes by Obfervations made at
the {ame time ' in very diftant . places is ancient ;
but Monf. Caffini found out another, whereby nne
only  Obferver was fufficient, becaufe that one
fixed Star anf{wers toa fecond. - Mr, Whifton; a
famous Englifh Aftronomer fays, that this Notion
has {hmethmg of Miraculous in it.

i/ Thefe two Methods concurred ingiving the fame

Pﬂrallax to Mars, from whence that of the Sun
followed ; after a long Uncertainty it was deter-
mined at ten-Seconds 5 and confequently there is
no longer rooin to doubt that the Diftance of the
Sun from the Earth 1s at lealt 33 Millions of
Leagues, which is much farther than has been
hitherto believed. ' All the Diftances of the other
Planets are augmented in proportion, and-the
Bounds of our.#ortex removed very much back-
wards.

In the -Month of December 1680, tharf: ap-
peared Comet:-which has been famous, Mon-
fieur Ca/fini after.the firft Obfervation, told the
King, in the ‘Prefénce of all the Court, that it
would follow the fame Courfe as that other Pla~
net obferved by Tycho Brabé in 1577. He was
in a manner deftined to make thefe kinds of Pre-
ditions to crowned Heads. What made him {6
pofitive upon one only Obfervation was, that he
had found that moft part of the Comets, whethet

of thufe that -he -had {een, or that had been; ob-
310N} 9 ] {erved
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ferved by other Aftronomers, took a particular
Road in the Heavens, which for that Reafon he
called the Zodiac of the Comets ; and as that of
1680, appeared in that Zodiac like the Comet of
1577. He was of Opinion that this would follow
that, and fo it did. - e

In 1633, he perceived for the firlt time a Light
in the Zodiac, which perhaps had been already ob-
ferved, tho’ but very rarely 5 but as it had only
been taken for a Tranfient Phenomenon, it was
not much regarded. As for his part, he prefently
conjettured by the Circumftances of this new
Light, that it might be of a durable Nature 5 he
formed a Theory of it, which taught him the Times
when it might appear again, being freed and dif-
entangled from Crepufcules or Twilights with,
which it is often confounded ; and he found after-
~ wards, that it might be returned to our Eyes by a

matter which the Sun fhould protrude out of it felf,
much beyond the Orbit of ¥znus,in which it would
" be involved ’till that Diftance. ~ As this Lightis
not always vifible at thofe times when it fhould be
{o, it feems as if that Derivation of Matter were
unequal and irregular, like the Produ&ion of the
Spots of the Sun, . This Phenomenon was fince
obferved in divers -places, and even in the Eafi-
Indies : And if Monf. Caffini be mot the firft Man
that faw it, atleaft is he the firft who has taught
others to view it, and procured to it that Atten-
tion which it deferved ; nay more, he judged
from the Beginning; that if this. Light could be
f&en in the prefence of the Sun, it would make
it, what is calld the Hairy Comet ; this wasa

Confequence of his Syftem ;. but perhaps, he hi%nl-f
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felf fcarce ever expelted to fee it verified. In
1706, when there was an Eclipfe of the Sun, Men-
{aw in thofe places where it was total, a luminous
Hairinefs about that Planet, exa&ly fuch a one as
Monf. Caffini had foretold, and which, ifit were
not the very fame that he had foretold, was not to
be accounted for atall.

 In 1684, he compleated the World of Sazurn,
which had remained very imperfect.  Monf. Huy-
gens, in the Year 1655, difcover’d one Satellite or
Moon about that Planet, which ‘was the only one
a long time, but has ‘been fince found to be but
the fourth, reckoning them from Sazurn. In 1671,
Monf. Caffini difcover’d the third and the fifih,
and was fully fatisfied about them in 1673. Finally,
in 1684, hedifcover’d the firff and the fecond, fince
which there has been no more found. Thefe Dif-
coverics require a great Nicenefs in Obfervation,
and the utmoft Exad&nefs, witnefs the Error into
which Father Rbira fell, a learned Man other-
wife, who took fome little fixed Stars for new Sa-
tellites of Supiter, and thereupon made his Court
to Pope Urban the VIlith, by naming them Aflra
Urbanoélaviana, an odd Name, and which would
not at all have been proper, even tho’ his Satelites
had been real. Thofe of Sarurn have been thought
worthy of a Medal in the Hiftory of" the King,
with this Infcription 5 Saturni Satellites primum
cogmiii. |

Here follows another Event of a more fingular

Kind than all the reft. Monf. de lz Loubere, the
- King’s Ambaflador at Siam, in 1687, having ftu-
died that Country as a Philofopher and Learned
Man, as far as his fhort Refidence there would
' periit,
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permit, brought from thence a Method, which
was there ufed in Calculating the Motions of the
'Sun and Moon. It is not performed by Tables
| after our manner, but by the fimple Additions or
 Subtradions, Multiplications or Divifions of cer-
 tain Numbers, of which one fcarce ever fees any
Relation to the Heavenly Motions, and whereof
| the barbarous and unknown Terms do {till increafe
 the Strangenefs of the Calculation. Every thing
 therein is Confufion and Obfcurity, which feems
 to be affe@ed, and perhaps may really be fo 5 for
Myflery is the Portion of Barbarity. Monf. de la
Loubere fent this frightful Znigma to be folved
by Monf. Ca/fini, and according to the Condition
and State of Sciences at prefent in the Eaft, there
is all the reafon in the World to believe, that
altho’ thefe Rules may be purfued there, it would
have been very difficult to have found any one
among them that could underftand them. lgever-
theles, Monf. Caffini penetrated into thofe Dark-
nefles; and difcover’d therein two different Epo-
cha’s, which they had not at all diftinguifhed ;
the one a Civil Epocha, which fell out in the Year
544, before the Birth of Fefus Chrift ; the other
an Aftronomical, for the Year 638, after the faid
Birth. He obferved very happily that Pyrhagoras
was alive in the time of the firft Epocha, he

whofe Opinions the Indians follow even to this |
Day, or perhaps who followed thofe of the In-
dians. Thefe two Epecha’s being found, were
the Key of all the reft, but fuch a Key as could
not be managed without great Skill. It appears
- by the unravelling of this Method, that thofe
| - r Authers
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Authors were pretty well acquainted with the
Motions of the Sun and the Moon, and they could
not be {ufpected to have borrowed fo different a

manner of Calculating from the Weftern Nations.
Monf. Caflini muft bave been very familiar with the
Heavens to find them out in fush a Difpuife. i
- His Enqﬁliry into this Indian Calendar led him
to new Refle@ions upon our own ; with a Mind
full of heavenly Motions, of Combinations and of
all the Periods or Cycles that have been found
out, he invented one which he called Luni-folar

and Pafchal, becaufe its Effe@, according to the

Defign of all’ the Ecclefiaftical Calendars, was to

make the Motions of the Sun and Moon confor-

mable, with refpe to the Feaft of Ezffer. This

brings back the New Moons to the fame Day of
the Gregorian Year, tothe fame Day of the Week,.
and almoft to the fame Hour of the Day for the

fame Place, which is the utmoft exa&nefs 1n the
matter of Calendars.

Moreover, it is very Happy and even Sacred,
forafmuch as it has for its Epocha the Year of the
Birth of Zefus Chrift 5 and as Monf. Ca/fini by
~ Calculating found in that Year a Conjunion of
the Sun with the Moon upon the fame Day with
the Equinox, which was the 24th of March, the:
Eve of the Incarmation, according to the ancient
Tradition of the Church; this Epecha was at the
fame Time 4/Tronomical; Dy its falling in with the
Equinox and the New Moon, and Civil too, by
the greateft Event that ever happen’d upon the:
Earth. This Period is of 11600 Years, and all the,
gthers that have been invented rolled :hercin{lei;

. otl:
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World has not feen as yet any more than about
the laft Third of one of thefe Periods, which ended
upon the Day of the Incarnation ; and a little
more than the 7th part of another Beginning.
Monf. Caffini n the Year 1693, publifhed new
Tables of the Satellites of Fupiter, more exad than
thofe of 1668, and brought to their utmoft Per-
fettion. He added to it a very inftru&ive Dif-
courfe upon the fine Aftronomy of Fupiter, of
which he kept nothing back. He render’d it both
eafy to every Body, whereas it was only fo to the
Aftronomers before, and fo nice, that moft times
' the Obfervations agreed with his Calculation, even
within the Minute. And accordingly thefe Ta-
bles that were calculated for the Meridian of Paris,
had the Honour to be taken for a perpetual Stan-
'dard eftablithed at Paris, which would give its
immediate Obfervations, and by comparing them
-with thofe that were made in other Places, a great
number of Longitudes were difcover’d. We find
that the Knowledge of this World of Fupiter,
‘which 1s 165 Millions of Leagues remote from
\us, has produced that of the Earth, and has al-
imoft changed the Face of it. Siam, for inftance,
\is now found to be 500 Leagues nearer to us, than
1t was thought te be before.  On the contrary too,
\from the Heavenly Spaces that had been made too
\fmall, the Terreftial had been computed too large,
'a natural Confequence of our Situation, and of
ithe firft Prejudices.
 In 1695, Monf. Ca/fini made a Voyage to Ttaly;
‘at another time perhaps we might have apprehen-
vded fome Returns of Tﬂn[clerne{s for his own Coun-
2 try,
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try. But as after the Death of Monf. Colbert, he
had withftood very prefing and very advan-
tageous Offers made him by the Queen of Sweden,
who would have called him back thither; we were
fecure of his Fidelity to his new Country. He
rook with him the only Son that remained, and
who is at prefent a Member of the Academy 3
another of his Sons had been killed at Sea the fame
Year, in an Engagement with an Englifs Ship
whilft he boarded and took her. Monf. Caffiné
did not fail to make a Vifit to his Meridian of
St. Petronia, which wanted him. The Vaultw hich
admitted the Sun’ was funk, and the Hole that had
been made in it was no longer perpendicular, as it
ought to be. Monf. Gugliclmini had remedied that:
Diforder; but {ince thenthe Pavement upon which,
the Meridian was drawn had loft its exact Level
In thort, Monf. Caffini arrived there feafonably tos
repair his firft Work, and the only one he had left!
to Jtaly. He was willing to extend his Cares to!
Pofterity, and therefore defired Monf{. Guglielmina:
to Publith an Inftruion of all that was neceffary:
vo be done for the Confervation and Reparation of
this great Inftrument. Monf. Guglielnini did fo,
and therein made mention of Monf. Ca/fini, as &
Scholar would have done of his Mater.
This Meridian of S.Petroniz was the 6ocoooth
Part of the Circumference of the Earth ; but there
was another undertaken in France which would be
the 45000th Part of the fame Circumference, anc
which confequently would give the Meafure o
the fame Diameter of the Earth with fuch an exi
a@nefs, as was never heard of, nor hoped for ’al
now
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now, but which is the' Neceffary and only Foun-
dation of all the Aftronomical Meafures : *Tis the
famous Meridian of the Obfervatory, begun by
Monf. Picard in 1669, continued by Monf. de la
Hire, in 1683, on the North Gde of Paris, and
on the South by Monf. Ca/fini, and at laft carried
on by the fame Monf. Caffini in 1700, © the ex-

tream parts of Rouffilon. Monf. Caffini has had

the honour of finithing it 5 fole Author of the
Meridian of Bologna, and Author of the greateft
part of that in France, the two fineft Monuments
that Pra&ical Aftronomy has ever raifed upon
Earth, and the moft Glorious for the Induftrious
Curiofity of Men.

Our Hiftories of 1701, and*1704, have taken
notice of that which was done at Rome about the
Grezorian Calendar : The Pope order’d that the
Congregation of Cardinals, to whom that matter was
referd, fhould confult Mon(ieur Caffini about it 5

Ttaly feemed to require back of France what (he had

given to her; and France upon this occafion received
" ih the Place of Monfieur Caffini a Perfon formed by
his Hands, which was his Nephew Monfieur Ma-
raldi, who havinga great Taft and [nclination to
the Sciences, and particularly to Aftronomy, came
in 1687 into France to be with his Uncle,
who was fo capable of teaching him. When the
Bufinefs of the Calendar was in Agitation at Rome,
‘Monfieur Maraldi was there, and the Pope aflocia-
ted him to that Congregation, which ftood in need
of 2 Man that could bring Monficur Caffini’s
Spirit along with him.

P53 Belides

[
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Befides all that we have related concerning him,
hehas enriched Aftronomy witha great number of
fine and ingenious Methods, fuch as the Invention
of the Longitudes in 1661, by the Eclipfes of the
sun, which it was not thought could ever have
been applied to thar purpofe ; zhe explaining the Li=
bration of the Moon, by the Combination of two Mo-
Ztons, one of which is that of a Month, and the
other ismade about its Axis in a time pretty near
equal 5 the manner of finding the true Pofition of the
Spots of the Sun upon its Globe 5 that of deferibing
kinds of Spirals, which reprefent all the a parent
Odneffes of the Motion of the Planess, and point ot
their Places in the Zodiac day by day  beflides fe-
veral others, which may ferve for future Aftrono-
~mers, as fo many Means of attaining to his Know-
ledges, altho’ they fhould not come up to his Ca-
pacity. | '
He underftood the Heavens not only as they are
in themfelves, but fuch as they have been con-
ceived by all thofe who have ever formed any Idea
of them. If there happened to be in an Author, that
did not atall treat of Aftronomy, any Paffages that
had theleaft relation thereto,they never efcaped him.
All that was writ upon that Subje@ feemed to be-
long to him ; and were it never fo much concealed,
he found it out and challenged it.

Inthe laft Years of his Life he loft his Sight,
a Misfortune common to him with the great Galileo,
and perhaps for the fame Reafon, for nice Obfer-
vations require a greateffort of the Eyes,  Accord-
g 1o the Humour of Fables, thefe two sreat Men =
twat bave made fiwh Difcoveries in the Heavens,

nay



The Life of Monfienr Cassixy. 225

vmay be comparedto Tirefias, who was fruck blind for
having pried into fome of the Secrets of the Gods.
Monfieur Caffini died the 14th of September
1712, at the Age of 87 Yearsand 2 half, without
Sicknefs, without Pain, and thro’ the fole neceflaty
of Dying 3 he was of.a very Healthy and Rebuft
Conftitution ; and tho’ the frequent Watchings, ne-
ceffary in Obfervations, are dangerousand fatiguing,
he had never been acquainted with any fort
of Infirmity. The Conflitution of bis Mind was juft
like that of bis Body, even an tranquil, free from
thofe vain Inquietudes and foolifh Agitations which
are the moft painful and mofl incurable of all  Di-
[feafes 3 even bis Blindnefs did not deprive bim of
bis accuftomed Eafine[s and good Humour : A great
Stock of Religion, and what is yet more, the Pra-
Elice of it, did very mnch contributeto this perpetual
" Calm of bis Soul. The Heavens, that declare the
- Glory of their Creator, never Jpoke more intelligibly
thereof to any Body than to bim nor was any. oné
ever more convinced of it : Not only a certain Cir-
cumpeltion, pretiy ufual to thofe of bis Country, but
alfo bis natural and fincere Modefly would bave
made even the moft envious Tempers pardon bis
Talents and Reputation ; one obferved in bim that
Candor and Simplicity which is fo amiable in
great Men, and yet it is more common 1o them than
20 others. He communicated, without [eruple, bis
Notions and Difcoveries, at the bazard of [eeinZ
bimfelf robbed of them, being more defirous of ren-
dring them [ubfervient tothe promoting the Sciences,
than to bis own Glory. He communicated bis
Knowledges, not out of vain Boafting but to make
athers Wifer.  Finally, one might apply tobim, wbgﬁ
e

P4
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be bas obferved bim[elf in fome of his Works, thae
Jofephus faid of the Old Patriarchs : That Gon
bad granten them a lony Life, ag well fo2 the ve-
- tomu of theiv Airtue, ag fo2 aficdfngy them occa-
{ions of vendring Geometry and Afconomy moe

pertec, v |
His Place of Penfionary Academift is fupplied by

Monf. Ca/fini his Son.

Philofophical
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Extra&ed from the

W ORKS

Of thofe Learned Men, whofe LIVES
are Publifhed in the Firlt Pas 1,and from
thofe of feveral other Acapemists

ftill living.

P-A Rl -l

Pt’:ﬂaf ophical Diﬂ ertation upom T ge 1 u.

22 Onfieur de la Hire the Younger, has
f’ obferved that in Adult People, the
o |8 V42 o Bone of the Toorh grows no more,
2ifa5)| |y (which is alfo the Cafe of all other

Asgir<ses Bones) but only the Scalesor Enamel,
as he cal!s it : This is certain, that the Teeth of an
Old Man taken out of their Sockets, are no longer
than thofe of a young or middle-aged Man,

The
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_ TheScales of the Teerh are a Subftance quite dif-
ferent from theBone; they are compofed of an infinite
number of little Fibres or Threads which are faften’d
to the Bone by their Roots, in a manner like
Nails and Horns. This Conftruction is eafily feen
in a broken Tosth, in which one may obferve that
all thefe Fibres which take their rife near that part
of the Bone that touches the Gums, are much in-
clined to the Bone, and as it were lying upon each
other; fothat they are almoft perpendicular upon
the Bafis of the Tooth, by which Means they are
better enabled to refift the Effort they are obliged
to make in that Part.

Monfieur De lz Hire is of Opinion, that the In-
creafe of thefe Fibresis made after the fame man-
ner as that of the Nails. If by any Accident a
little Part of the Enamel or Scale is broken, fo that
the Done be left naked, that is to fay, the Roots of
the Fibres of the Scale be carried'away, the Bone
will grow rotten in that place, and the Tvorh muft
abfolutely perifh, without any poffibility of faving
it, for the Bones in Animal Bodies can never bear
tobe naked.

- There are, however, fome People the Scales of
whofe Teeth are worn out, perhaps with much
rubbmg them, the Bones of which appear without
Perithing : But the reafon of thatis, becaufe they
are not atually naked, and becaufe there does ftill
remain a very thinScale fufficient to preferve them.
But the Layer is {othin as to be trafparent, and you
may fee the Yellow Colour of the Tosrh through
it,

Sometimes



upon T & € T He 229

Sometimes the Teerh are broken, and the Bone
expofed without any Inconvenience ;but the Reafon
of that is, becaufe they are ftopt, thatis to fay,
the Root of the Toorh, into which a little Branch
of the Nerves come, being entirely ftopt, all Com-
munication between that Branch and the Source of
the Nerves is interrupted, and confequently all
Senfation. The Teeth are not thus {ftopt but in
Old People.

It may happen that in fome Tzeth, the Fibres
which compofe the Scale, are only united in the
extream Parts, but not exactly next the Bone, as
appears plain enough in the Bafis of thofe Teezh
that are called the Grinders, in which you may

- {ee the Separation of the Lamina ; but the extfeam

Parts of the Fibres being worn away by little and
little, 1f the Separation between two Lamina
fhould be made large enough to receive any of the
little hard Particles of the Food, that will caufe a
little Hole in the Bafis of the Tvoth, and confe-

_%uently the Bone being uncover’d will perifh in

ime ; this may be a little helped, by ftopping the

- Hole with Lead, which hinders the Acrous Food

from penetrating to the Bone, and caufing Pain in
It.

1
%

;%_

t'.-?mn



230 A Philofophical Differtation

Upon the Feathers of Bix ps.

@;ﬁﬁﬁ Ph*ilnfnpher might be a long time Exa-
t2 A & mining the minutelt Objects in Nature,
'&ﬁ( ‘without being able to exhauft them,

= You will be convinced of this Truth by
the following Refle@ions, which the Feathers of
Birds have {uggefted to  Monficur « Poupart, and
which would have been much more numerous if
he had traced the Matter as far as it would have led
him. ' - -
Featbers are nourithed by the Blood, znd the
Lymph or watry Humour j this: will appear in
diffecting, with a little Care, any one of the great
Feathers of a large Young Bird, that has ftill its-
Down; buttliere is yet a more gafie way to difco-
ver it, forif you fqueeze the fame Feather from
one end tothe other, you may make the Lymph
and Blood drop out of'it.

The Bird muft be Young, aswell as the Ani-
mal, in which you would obferve how the Bones
are nourithed. The Veflels in the Feathers and
the Bones are dried up vifibly, and the Mechanifin
difappears proportionably as thofe Parts grow more
perfect. "

At the End of the Tube of the Feather, is a
little Hole, by which the Blood-Veflels enter,
after the faroe manner as they enter into a Tooth,
by a little Hole which is at the extream Part of the
Root. That dry and light Subftance, which is .

found within the Tube or Quill of a Feather, when .-
it
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it is cut to make a Pen of it, is in Young Birds
a great Flethy Channel, like 2 Vein filled with
Lymph, about which the Blood Veflels, which
enter into the end of the Tube, creep and divide
themfelves into a thoufand litcle Branches. Butif
you would know ‘what this large Carnous or Flethy
Channel is, you muft not examineit in Young Bixds,
“but in the grown ones; the Point of View, in
which you muft place your felf, is no longer the
fame.

In grown Birds we may obferve this Channel to
be compofed of feveral little Bags or Sacks tran-
fparent, ranged one above another, and difpofed in
fuch a manner, that the Bottom of the Lower 15
joyn’d or faften'd in the Mouth of the Upper, and
fo on quite to the Top of the Quill. But when
you come near to the Beards of the Feathers, thefe
little Bags become like Tunnels, at leaft in {ome
kinds of Birds, as in Turkeys. The Tube of the
Iower Tunnel infinuates it felf into the Cafe of the
Upper, and is faftened to the Bottomof it 5 and the
Tube of the laft Tunnel enters into the Marrow of
the Feather.

The Blood Veflels difcharge their Lymph or
Water into thefe little Bags, and from thence they
are filtrated, even to the Top of the Quill, and fo
enter into the Pith of the Feather, which being no-
thing but a fpongy Matter, eafily fucks it up, and
diftributes it on all fides into the Beards.

In Turkeys this Pith, or Marrow, is pothing but
a Colle&ion of an infinite Number of little Chan-
nels, which are obvious enough, for the Parts of
the Organs of an Animal are themfelves Organized,
1o that the Compofition of the Mechanifm or Stru-

cture
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&ure of Bodies is infinite, and there is hardly room
to doubt but that in all other Birds, in which the
Channels of the Pith of the Feather are not vifible,
they are neverthelefs to be found, and do perform
the fame Fundions.

Monlfieur Poupart has obferved, that one fingle
Feather of a Vulture with its Down yet upon it,
weighed more than fix other Feathers ofthe fame
Size that were come to PerfeGtion, fo much was it
loaden with Nutrimental Juices ; and from thence
he concludes, that as the Feathers aré Inftruments
abfolutely neceflary to Birds in feeking for their
Food, Nature makes haft to compleat them, and
Labours therein with more Diligence than in the
moft part of her other Works. It would have been
a Satisfaction great enough in it felf; to fee, thatthe.
hollow of a Quill had been fo wrought by Nature,
as to unite at the fame time, the Strength thereof
with its Suptilnefs and Lightnefs: But we have
moreover difcovered that fuch a Cavity ferves for
a Magazine to the Nourithment which 1s to be
diftributed throughout the whole Feather, and that
the fame Means an{wers very different Ends at
the {ame time.

[t is moreover a very curious thing to obferve
the Care taken by Nature, in preferving the new
born Feathers of Young Birds. The Beards of
thofe Feathers areat firft no more than a kind of
Pap, fotender and delicateare they; theyare there-
fore rolled up, ina long Cartilaginous Tube, fill’d
with Moifture, to the end, that they might not be
expofed to the Air, which would dry them and
clofe up their Pores in fuch a manner that they

could no longer receive any Nourifhment : But
when
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when they are grown ftrong enough, fo asto re-.
Gt the Impreflion of the Air, the Cafe in which
they were involved, and which then becomes ufe-
lefs, drysaway, and falls off in Scales of its own
accord.

Hpﬁn InsECTS.

W&ﬁh}@ﬂx appear contemptible to the Vilgary
&5 7 @ who mever know bew to apply rightly.
Qo either their Efteem or Contempt. They
are. moft commonly placed under the
Clafs of Imperfe Animals; but Philofophy judges
them to be fo much the more worthy of its Atten-
 tion, as they feem to have been formed by Nature
in a very particular Mold.
For it is ovly they that for inftance change
their Species, and after having crept upon the
Ground are exalted into the Air, afluminga new
and more noble Life. What Monfieur Homberg
has obferved upon the odd Coition of thofe Flyes
that are called Demoifelle, may ferve to teach us
“what a fruitful and inexhauftible Fund of Mecha-
nical Inventions Nature has produced to attain to all
its Ends. '
To be of both Sexes at once, and to perform the
Fun@ions thereof at the fame time, feems to be
what is referved hitherto for Infe&s only. Monf.
Poupart gives us a Catalogue of all the Kinds in
which he affures us this Singularity istobe found.
Such are Earth-worms, Worms found in bumane
Bowels, and in thofe of Horfes; Land-Snails, and

thofe
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thofe of frefb-water 5 and all Kinds of Leaches ; and
for as much as all thefe Infeéts are Reptiles and have
no Bones, Monf, Poupart concludes, that probably
all others of the fame Chara&er are likewife Her-
maphrodites 5 for tho” Nature delights fo much to -
vary the Kinds of Animals; yet fhe preferves
enough of Uniformity among the Species of the
fame Kind, efpecially with refpe& to their prin-
cipal Characterifticks.

Not but that there are fome creeping Infects
without Bones that are not Hermaphrodites, {uch as
thofe that produce Flyes, Silk-worms, and other
Animals : And thefe are fo far from being Her-
maphrodites, that they are of no Sex at all, and
to {peak properly , they ought not to be called
Aniwmals, being only Cafes or Masks, in which
real Animals are involved and hid, and out of
which you fee them fhortly iffue, adorn’d with
Wings.  If thefe Worms appear fenfible, perhaps
that Senfibility only belongs to the concealed Ani-
mal, and not to the outward Cafe. Be that as it
will, the Worm which is to become a Butter-ily,
is neither Male nor Female, nor does it engender
whilft it is in that State, but waits for its Meta-
morphofis.

For an Example of the Obfervations that may
be made about the double Sex of Infects, Mon-
fieur Poupart gives us the following, upon the Co-
pulation of Earth-worms : Thele little Serpents
lide by Pairs into fuch Holes as are convenient for
them, where they adjuft themfelves in {uch a
manner, that the Head of the one is oppofite to
the Tail of the other ; then they approach in a
fireight Line to each other, and as {oon as they are

| joyn’d,
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joyn’d, a little Protuberance or Button in the form
of a {mall Cone, is thruft into a little Orifice of
the other, and fo reciprocally. One may fee very.
plainly the mutual Infertion of thafe little Buttons,
if one takes the Wormsinto ones hands, and fepa-
rate them gently from each other at the Parts
where they are joyn’d, viewing them in a good
Light. They couple in Spring, and you find the
Biggeft in fat and moift Soils.

As thefe Creatures are Males at one end, and
Females at t’other, and their Bodies eafily folded,
Monf{. Homberg thinks it is not impofiible that one
Worm fhould copulate with it {clf, and fo become
both Father and Mother of the fame Infect. Ths is
a firange kind of Generatingy but perbaps it is only
our Ignorance that makes it appear [o flrange, and
who can tell the Bounds of that Variety with which
Nature is pleas’d to inform ber Works ¢ )

& R R R R R R T IE
WUpon that Kind of Madnefs which is called

HyprorPrHuoOBRBY.

2 e<H E Hydrophoby or Averfion for Water
& T = which attends Madnefs, 1s one of the
PR moft furprizing Symptoms we meet with
in any Diftemper. What Relation, what
Connexion can there be between the Poifon that
1s conveyed into the Blood by the biting of a Mad
Dog, andthat Horror for liquid Things that ren-
der the fight of them unfupportable t> the difeafed
Perfon, throwing him into convulfive Motions, and
into violent Rage and Fury ?

Q. Mon-
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- Monfieur Tzuvry having vifited for fome Days:
a Young-man that had been fo Bit, and whofe:
Death he had pronounced Infallible, open’d him,
tho’ in haft, and endeavourd to difcover by Dif-"
fedion fomething that might have relation to this
Hydrophoby. | \
“The infide of the CEfopbagus was inflamed,
the Trachea likewife a little; at the bottom of
the Stomach, there was about threc Spoonfuls of
a dark, brown pituitous Matter, like that which
the Perfon vomited up. The Gall Bladder was
very full of Bile almoft Black. The Pericardium.
hady very little Water in it. The Arteries were
very full of a thin liquid Blood, and the Veins
no lefs empty 3 there was no coagulated Blood
found in any Part. After his Death, his Blood
would not coagulate in the cold Air, whereas that.
which was drawn from him a few Days before,
~ was eafily coagulated. The Brain, and almoft all
its Parts, were much drier than ordinary, and fo
was the Spinal Marrow at its upper part, and alk
the Mufcles of the Body. |

Upon thefe Fads, Monf. Tauvry grounds the
following Conje@ures : The Spittle and Bile are
probably the firft Liquors that are infefted with'
the Poifon 3 the Patient had vomited a mixture
thereof which excoriated and inflamed the CEfo-
phagus, From thence might proceed his Averfion
~ toany Nourithment, whether {olid or liquid, which
he could not take in without Pain 5 but chiefly to

s

Liquids, becaufe they diffolved the noxious Salts

involved in the Bile and in the Spittle. o
It is very likely, that the Nature of this Poifon

is to diflolve the nutricious and bal{amick Parts Ef
e o | the !

]
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the Blood, after which the Body is no longer nou-
rithed, and the Veins being dried up for want of
Nourithment, are clofed, and do not yield an eafy
paflage to the Blood which they ought to receive
from the Arteries. That Blood being kept in the
Arteries too long a while, and in too great abun-
dance is continually beaten, comprefled, and niore
minutely diffolved therein, than it wasat firft by
the {ole Diffolution of its Balfamick Parts.

On one hand the Brain and the nervous Parts
are very little moiften’d by that Blood which has
hardly any thing but Spirits in it 5 on the other,
thofe Spirits fly up towards the Brain in great
Quantities, and with an extraordinary Rapidity.
It is eafly to perceive how that produces both Con-
vulfions and Madnefs : The Seat of the Soul being
all on fire.

- Palmarius by the Account Monfieur Tauvry
gives of him, affirms, that thofc who are infected
with the Hydrophoby, can’t bear the fight of a
Looking-glafs, or any Thing that is tranfparent ;
‘tis becaufe thofe Objedts which naturally make a
lively Impreflion, make it at that time too {trongly
upon a Brain too much extended and inflimed.
Waters and other Liquors are Tranfparent and
have befides a Motion that may eafily difturb very
~moveable Organs.

The Syftem of this Diftemper, may guide one
‘to the Invention of Remedies, and it is by fomuch
‘the more Lawful to make Experiments in thefe
'Cafes, as the Death of the Sick man is infallible if
imothing be done to him.

Monf. Tauvry is of Opinion, that the hot and
 fharp Medicines which are commonly ufed are very

() 2 bad,
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bad, efpecially if you except the Sea-falt, which
may in fome meafure maintain the Conne&ion of
the Parts of the Blood 3 nor does he think that
Water is good in this Difeafe ;5 his Patient always
finding himfelf worfe after he had drank of itj
it is therefore fafeft in fuch Occafions to follow
the inftin& of Nature. Probably the Cure might.
be facilitated by Emeticks, if one could make
them ftay any time in the Stomach; his Patient
always found Eafe after having vomited pretty.
freely. Perhaps a good Quantity of Mercury might
remove the Obftacles which the clofing or contra-
&ion of the Veins caufes in the Circulation of the
Blood. Perhaps it might not be amifs to ufe Pre-
cipitants, to corred the Acrimony of the Spittle
or Bile; after which the ufe of Milk will reftore
to the Blood thofe nutritive Parts of which it had
been divefted. ‘ |
This Matter having been debated ‘in the Aca=.
demy, feveral Perfons gave an account of remark-
able Cures of the fame Diftemper that had fallen |
under their Obfervations. :
Monf. Poupare relates that a Madwoman having|
been blooded till fhe fainted, and afterwards tied!
1 her Chair for the fpace of a Year, and fed withy
nothing but Bread and Water, recoverd : Mon~
Geur Derger affirmed, that among feveral Perfonsi
that had been Bit, Two were cured by being
blooded in the Forehead, but that the reit died 5
Mont. Die Hamel faid that Salt-water applied to thel
Wound was {ufficient. f
There were likewife Inflances given of People
that had been cured of their Horror for Water,

by pouring great Quantitics of Water upon thﬁm'i
an
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aund particalarly of one Man whom they had tied
toa Tree, and thrown 200 Pailes of Water upon
his Bedy, without any other Preparation.

But the beft circumftantiated Account, was
Monf, Maorin’s, about a young Woman of Twenty
Years, who had been bit in the Hand by a little
mad Boy. She had all the Accidents of Madnefs,
and at laft 16 Days after the biting, they put her
into a large Bath of River-water, which was rather
cold than warm, and in which they had diffolved
a Buthel of Salr. She was thrown into it quite
Naked and then taken out again, and this was
repeated {o often, ’till fhe was extreamly tired
therewith ; and fo they left her fitting in the Bath
and quite ftunned. When (he came to her felf,
and looked upon the Water in which fhe was fit-
ting, fhe wasamazed that the could fee it without
any Emotion.

After this, there happen’d nothing but what was
common in her Diftemper. She had a Fever,
which was handled according to the ufual Method.
She had frequent Inclinations to Vomiting, the
Phyficians helped Nature, and fhe found Eafe by
thofe Evacuations. In fhort, they made a perfed
Cure of her, and her whole illnefs did not laft
" above a Month, Monf. Morin took this Account
out of the Journal of Monf. Raoult, Surgeon to
the Hofpital called L’Hijtel Diex, who had at-
tended the Patient during all the time fhe was ill.

It feerns that the Imagination fo furioufly fhockt
with Water, and all other Liquid matters being
once fubdued and brought to endure thofe Ob-
je@s with Patience, the greateft Difficulty of the
Cure is furmounted ; as well becaufe the Spirits

& 3 being
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being no longer irritated and inflamed at the Sight
of them, ceafe to carry the Diforder throughout
the Body, as becaufe the diftemper’d Perfons do

thereby become more Tra&able, and do more
readily {fubmit to the Medicines and Diet that are
moft proper for them.

B e e

WHpon the Pax arrevismof th Turrt
of Tress, with the Sun which they [hade.

g7 X3S N Proportion as our Eyes are adapted to
gﬁ 18‘% make Obfervations, Mii"acles EHCFE{::IfE and

ci& .85 multiply upon us, In feveral Fruit-trees,

:%g‘}% fuch as }t,hatof the Apple, Pear, Chefnut,

and generallyin all thole that imitate their manner ;

as Walnut-trees, QOaks, ¢?c. the Bafis of their
Tufft does almoft always affe& to be parallel with -
the Plain from whence thé Body of the Tree iflues,
whether that Plain be Horizontal or not 3 or whe-
ther the Trees themfelves be perpendicular or in-

clining to an Angle with their Plain; and this affe-

ctation 18 fo conftant, that if a Tree grows in a
place where the Plain is on one fide Horizontal,

and on the other inclining to the Horizon, the Bafis

of the Tufft will likewife be Horizontal on one

fide, and on the other incline it {&If towards

the Horizon in the fame proportion as the Plain
does.

Thefe Falls have offer’d themfelves to a great
many Eyes that were not capable of obferving
them ; but they could not efcape the Vigilancy of
Monf, Dodarz, who knew how to confider therlu

with
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with Admiration ; and having enquired into the
Caufe he has formed the following Conjettures.

In the firft place, hie obferves that the branched
Roots follow the Surface of the Plain out of which
the Tree fprings, in whatever Pofition that plain
is; and that they rarely extend themfelves but be-
tween two Earths where they meet both with their
Subfiftance, and with lefs oppofition than if they
thruft themfelves downwards. Confequently the
Projedtion of the Roots ought to be accounted pa-
rallel with the Plain on which the Tree ftands.

He next confiders the Roots, the Trunk and the
Branches, as compofed of the fame Fibres ftraitand
parallel among themfelves, and which are extended
from the extreameft Parts of the Roots along the
Trunk quite up to the ends of the Branches.

In this Suppofition, thefe Fibres do neceffarily
make two Folds or two Angles, one at the Neck

of the Root, the other at the Neck of the Bran-
ches.  Since then the Roots are always parallel
with the Plain that bears the Tree, if the Tree be
perpendicular to the Plain, it is fo likewife to the
~ Projection of the Roots ; if it be inclined to the
Plain, it isequally fo to this Projection. It 15 clear,
that in the firlt Cafe, the Fibres, fuppofing them
continued from the Extremity of the Roots quite
up to that of the Branches, make on one part, and
on the other, two'Right Angles with the Neck of
the Root 5 and in the fecond Cafe, two Angles, one
whereof is Obtufe, theother Acute.

The only Queftion is to know, why the Bafis
of the Tufft of the Trees is always parallel to the
Projection of the Roots, and why, when this Pro-
jection makes with the Body of the Tree two un-

Q 4 equal
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equal Angles on the one Side and on the other,
the Tuf& of the Branches makes with the fame
Body the fame Angles difpofed alternately, asitis
neceflary for the fake of the Parallelifm.

Touching that Queftion, Monf. Dodare is of
the following Opinion : On the fide where a Tree
makes an Obtufe Angle with its Plain, and confe-
quently with the Projection of its Roots, a Fibre
proceeding from the Extremity of the Rnnt and
continued to the Extremity of a Branch, does ne-
ceflarily make the fame Obtufe Angle at the Neck
of the Root. If it fhould likﬂwife have made an
Obtufe, or even a Right Angle only at the Neck
of the Branches, it is plain, that it ought to be
much longer. Now theFibres of the Wood may
be eafily bent, but can’t be extended ; wherefore
that Fibre, which made an Obtufe Angle at the
Neck of the Root, muft at the Neck of the Bran-
ches, and on the fame fide make an Acute one,
that being the Complement of the Obtufe, that it
may not increafe its length, and to preferve its felf
in the {ame Condition, as if it had regularly made
two right Angles at the two Necks. ‘The acute
- Angle of the Branches being the Complement of
tha Obtufe of the Roots of the fame fide; itis

plain that the DBranches and the Roots are pa-
raliel

On the other Side, where the fame Tree being
inclined makes an acute Angle with its plain, and
where a Fibre makes one likewife with the Neck
of the Root, it is certain by the Phenomenon in
queftion, that it makes an obtufe’ Angle at the
Weck of the Branches. But it is not eafy to ex-
'_plam this obtufe .&nglfz, why this Fibre beu}g in

ome



upon the Tufft of TreEs. 243

fome meafure loofen’d by the acute Angle it makes
at the Neck of the Root, thould recover it felt to
make an obtufe one at the Neck of the Branches »
What oblizes it fo to do2> Why does it not perfift
in its State of Releafement, and why does it not
make a fecond acute Angle at the Neck of the
Branches ? e g

Monf. Dodart who raifes this Obje&tion, anf{wers
it thus : That on that fide of the Tree the incli-
nation or bent formed by the Fibres laid upon
each other from the Centre of the Tree quite to
jts Bark, is by fo much the lefs Acute, lels clofe
and lefs round, as the Fibres come nearer to the
Centre ; that thofe which are the neareft to the
Surface may indeed be more relaxed or loofe, but
that the others which embrace them are ftretched
by the greatnefs of the bent, and that confequently
they tend to recover themfelves at the Neck of the
Branches, and there to make an Obtufe Angle.
It muft be fuppofed that the Fibres which have
this Difpofition, are much more numerous than the
others, whereby they force them to their own
Accommodation.
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B3 T I R I I IS
WUpon the Salts of Pr ax s, |

gﬁf cHere are Effential Salts of Plants, that is

= T o tofay, Saltsthat are extra®ed from them
Q. OF without the A&ion of Fire; and they
g&;;g& are {o like in  their Effe@s to Salt Petrg
or Common Salt, that they feem to have been
fuck’d from the Earth by thofe Plantsin the very
Figure in which they appear, and without having
undergon any Change ; but on the other Hand,
how comes it to pafs that two neighbouring Plants,
very different from 'each other, fhould be equally
well nourifhed in the fame Soil if they dont each of
them change, and convert to their peculiar Ufes, the
Juices which they draw from them ?> To folve this
Doubt, Monfieur Homberg took fome good Garden
Mold, which he wathed with feveral boiling Wa-
ters to divelt it of all its Salts as far as it was pof-
fible ; then he divided eight hundred Weight of
the faid Earth, into four equal Parts, and put it
into fo many Pots; he fowed two of the Pots withan
equal Quantity of Garden Crefles, and the other two
with Fennel. * Finally he watered one Pot of Cref-
{es and one of Fennel with Water, in which he
had diffolved foine Salt Petre, informuch that there
went at leaft two Ounces of it to each Pot; on
the two others he only beftowed pure Water,
This was therefore a fure Method of comparing
together two Plants very different, that had drawn
nothing but the fame Salt from the Earth, and at
the {ame time, a Plant nourifhed in 3 frefh an:i_ il']ci
ipi
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fipid Earth, with it felf, when nourifthed in an
Earth impregnated with Salt Petre.

The Event made this Comparifon; at firlt, the
four Pots throve equally ; when the Crefles ar-
rived at the height of feven or eight Inches, Mon-
ficur Homberg pulled it up, and found that which
was produced by the infipid Earth to weigh 25
Qunces, and that in the other 27 Ounces 5 there
was no difference in the Taft, but by the Chymi-
cal Analyfis the Crefs that was water’d with
Nitre, vielded a little more of Adtive Principles; but
the difference was fo finall, that it may pafs only
for that which is unavoidable between two Ana-
Iyfes. -
}' Monfieur Homberg fuffered the Fennel to grow
longer than the Crefs, and the difference was much
greater between the two Pots of Fennel than be-
tweenthofe of the Crefles 3 the Fennel water’d with
Nitre was one third Taller, of a much finer Green,
~ and weighed two Pound, whereas the other weighed

but 19 Ounces. ' '

Monficur Homberg explains, in a manner prob-
able enough, the very great Difference that hap-
pen’d betwen the two Pots of Fennel, and thofe of
Crefles; which was, that the Fennel grew a lon-
ger {pace of time. When the little Plant, as yet
Imperceptible and nevertheles compleatly formed
already in its Seed, begins to be unfolded, it draws
all its Nourifhment from the very Subftance of the
Seed, till that Subftancebeing quite fpent, the Plant
which is now become ftronger, begins to attraft the
Juices of the Earth. It was fthut up with that little
ftock of Provifion, by which it was to {ubfift dur-

ing fome time, after the fame manner exattly, as
the
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the Fetus, inclofed with its Placenta, is nourifhed -
till the Birth, by the Juices it receives from thence.
- While two Plants are young enough to live upon
their own Seed, their Condition isequal; but.
when that little Magazine is exhaufted by them
both, if they meet with Earth differently difpofed,
they thrive unequally, and fo much the more un-
equally, as they are the longer fed by nothing elfe
but thofe different Earths. This may eafily beap-
plied to the two Pots of Crefles and the other two
of Fennel. |
- By the Chymical] Analyfes, the difference of the
active Principle between the two Pots of Fennel was
much greater than that between the two Pots of
Crefles. '

The Crefles, which are of an Alcaline Nature,
yielded Principles that were very Alcaline, even
thofe that were water’d with Nitre, in which there
is beyond doubt a great deal of Acid.

. The Fennel, which is of an Alcaline Nature,
vielded a great deal of Acid in all its Principles,
even that which grew in the frefh Earth.

From thence it iseafie to conclude, both that
the Earth is never thoroughly divefted of its Salts
by fimple Wathings, and that the greateft Part of
the Salts contained in Plants, are there formed, fuch
as they appear to be either by the natural Fermen-
tations they meet with there, or elfe by the dif-
ferent Organs through which they are filtrated.

Upon
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Upon the Formation ﬂf the Voice.

%ﬁﬁ@ﬂ the P{ﬂdu&:ﬁﬂn F}f Sounds, the firft
& F 4 thing required, is Air moved with a very
‘@@%@* oreat Swiftnefs, for a Sound moves a -
S0 Hundred and eighty Fathoms in a Se-
cond, or the 6orh part of a Minute 3 that is to fay
in an Hours time according to the fame Propor-
tion, it would extend it felf as far as 283 common
Leagues of Frince, if mot ftopt by any foreign
Caufe. This has been tryed.

All the Conjectures, and all the Phyfical Dif-
courfes tend to convince us, that {fuch a Motion
cannot be imprefled upon the Air, but by the brisk
and lively Vibrations of the fmall Parts of the fo-
norous Body, which by fome Caufe or other, have
been put into an Elafticity or Springinefs.

The diverfity of thefe Vibrations modifies the
Sound and makes the different Tones: A great
number of Vibrations made at the fame time pro-
duces an acute, or tharp Note.

It is known that a String always equally ftretch-
ed, makes in an equal Time fo many the more Vi-
brations as it is fhorter; or if its Length is always
the fame, fo many more Vibrations, as it s more
extended. Two Strings of an equal tenfion, the
Lengths of which are as 1, to 2, found the Oftave
of each other. If the Lengths are as 2, to 3, as
3, to 4, &¢. then the Strings found a 5tb. a
4th, &. Thele relations of 1, to 2, of 2, to 3,

of
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of 3, to4; in thort, all the relations of Lengths
of Strings from whence there refults the accords or
agreements of Mufick, may be called Harmonical
Relations.

Since the relation of 1, to 2, makesthe O&ave,
that of 1, to4, will make the Double O&ave ; that
of 1to 8, the Triple O&ave, . and the fame in
the other Relations.  And one may fay, that thefe
laft Harmonical Relations, for inftance, 1, to 4,
1, to 8, &@wc. are of the diftance in Comparifon of
1,to 2. Two Strings, the Lengths of which are
equal, do likewife make different Accords, in pro-
portion to the difference of their tenfion; but it is
not upon tenfions that the Subje@® of this Dif-
courfe will chiefly turn. They are regulated in
refpec to the Accords of Mufick by another Pro-
portion than that of the Lengths, ety

The Sound that ftrikes our Ear, is not only that
which comes directly from the fonorous Body to
us, but likewife that, which being gone out of
the fonorous Body has been ftriking upon all the
neighbouring Bodies, and is from thence refleted
towards our Ear. For altho’ this refle&ed Sound
has more Way to make, before it comesto us, than
the dire®@ Sound ; the difference of the time is
wholly Imperceptible to us in {fmall Diftances, by
reafon of the extream quicknefs of this Motion,
unlefs our Senfation be very nice and fine 5 info-
much that it confounds the two Sounds; tho’ at
the diftance of fome {mall fpace of Time this Im-~
perfeGtion is even an Advantage, fince the two
Sounds being United do fortify themfelves confi-
derably.,  The Wifdom of Nature [acrifices one Ad-
wantage which would be of little ufe to iss to ano-
ther, that is much greater, The



upon the Formation of the Voice 249

 The refle@ed Sound does fo much the more
ftrengthen the Direct, as the Vibrations of the refie-
&ing Bodies have made with thofe of the fonorous
Body in the fame time, a nearer Harmonical Re-
lation; as of 1, to 2, of 2,t0 3, &¢.

It may even happen that the reflecting Bodies
being much more proper to produce Sounds than
the fonorous Body it felf is, the Sound which
they produce may be ftronger than that of the
fonorous Body, that the Tone which they take,
may furmonnt the other’s, and render it infenfible.
to the Ear, and in fhort that the Tone that is
heard may be that only of the refleGting Dodies,
altho’ they were not the Origin of the Sound.

Wherefore it is much more likely that the Tone
may be compofed both of that which proceeds
from the fonorous Body, and of that alfo of the
refle®ing Bodies,

This Syftem of Sound being fuppofed, Moun-
fieur Dodart enquires after what manner the hu-
mane Voice, and its different Tones are formed.

. Tn our Throat and at the top of the Artéria 17a-
~ ¢hea, or Wind-pipe, which is the Canal whereby
the Air enters into the Lungs, thereisa little Oval
Chink or Cleft, capable of opening it {elf more or
lefs which is called the Glorza.

" The long Canal of the Tracbea terminated at
its fuperiour Extreinity by the Glorta,docs fo much
refemble a Flute, that the Ancients did not ftick
to believe that the Trachea produced the Voice, s
the Body of a Flute produces Sounds. Galen was
the firft that overcame fo natural an Error, and
maintained that the Glorta was the principal Organ

of the Voice, allowing neverthelefs to the Trachea
a con-
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a confiderable Share in the Production of Sounds ;
for it rarely bappens that be who is the firft unde-
ceived of a wvulgar Opinion, can free bimfelf en-
tively from it, and old Prejudices do commonly
leave [ome Footfleps upon bis Mind. e
But Monf. Dodart confider’d that Men do not
Speak nor Sing neither, but by exploding the Air,
and not by admitting it 3 that then the Air which
goes out of the Lungs pafles from the fmaller
Veflels of that Part into others always larger, and
from thence into the Trachea, which is yet much
bigger and larger ; that confequently its Courfe
becoming {till more free and ealy, and being more
than ever {o, in the Trachea, the Air in that Canal
will be far from fuffering the Violence and ac-
quiring the Swiftnefs neceflary to produce Sound ;
but as the Orifice of the Glorza is very fmall with
refpedt to the largenels of the Trachbea, it cannot
come out of the Trachea by the Glorta, without
very much augmenting its Swiftnefs, and precipi-
tating its Courfe 3 and thus it violently agitates,
as it pafles the little parts of the two Lips of the
Glotta, puts them into an Elaftic Motion, and
makes them make Vibrations, which are the caufe
of Sound. il
This Sound fo formed, eccho’s or refounds
in the Cavity of the Mouth and Noftrils, and
Monfieur Dodart obferves , that all the agree-
ablenefs of the Voice depends upon this ecchoing;
that when one fpeaks, ‘and at the fame -time ftops
ones Nofe, the Voice becomes very difagreeable,
and that the common Notion that fpeaking thro’
the Nofe is offenfive, is very falfe ; fince on
the contrary, the Sound is only then Shnckli]ng
when
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iwhen the Mouth alone; and not the Nofe, has any
| thare in it. ‘

"{Iu the end that the Trachbea may make the
|Eccho, it 1is neceflary that the Air modifyed by
ithe Glotta, in order to become a Sound, inftead
of continuing its way from within to without,
fhould return from without to within, and ftrike
iupon the fides of the Traches; but this 1s what
‘never happens, except in thofe that havea violent
'Cough ; or that, according to the common Ex-
preflion, {peak from the Belly. In the firft, the
arregular Convulfions of the Glortz, fhut it up
when the Air is going to come out, and oblige it
‘to return back, from whence it does not come out
-again, ’tll after it has fortified it {elf by the Re-
flexions of the Concavity of the Trachea. In the
‘others, ’tis nothing but a habitude affifted perhaps
by fome natural Difpofition, and which produces
in them when they have a mindj toit, that which
otherwife is only an involuntary accident,

Itis true, thatin the greateft part of the River-

Birds, which have a very ftrong Voice, the Tra-
¢hea refounds, but the reafon of that is, becaufe
the Glogza 1s placed at the bottom of the Trachea,
and not at the top, as in Men.
- Thus the Canal, which had pafled at firlt
for the principal Organ of the Voice, will not
even beallowed to be the Second, and an Accef-
fory, that is to fay, that which makes the Eccho
and it will only ferve to furnifh Air like the Bel-
lows of an Organ.

Nothing more remains than to find the Caufe
of the different Tones; and fince the Organs,
which form the Voice are, as one may fay, Wind-

R Inftry-
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Inftrumeénts, Monf. Dodart goes on to enquires
what it is that forms the Tones or Notes in Wind-§
Mufick. | § RO - [
It is poflible, as we have faid above, that fhe|
Tone may . proceed from the Body that ecchoes, ¢
and not from that which founds firft. - The Haut-
boy would yield no Sound, if it had not its Quil;.
and if he that plays upon it, by driving the Air
thro’ the Orifice of that Qui#, did not caufe Shi-
verings and Vibrations in the two little thin and.
very moveable Leaves whereof it is compofed.;
But the Tone does not proceed but from the length
of the Hautbop, and the Air agitated by the Quil
in the Cencavity of the Inftrument, firikes the.
internal Sidés of it, fhakes the Fibres of the Wood -
difpofed length ways, makes them fhiver, and exerts:
a lower Tone when they are longeft, and a higher.
when fhorteft. |
The Qui/l has neverthelefsra Tone of it felf;:
but the direct Sound which it renders being very.
much exceeded by the infinite number of Refle-
xions which the Concavity of the Inftrument pro-
duces, all that is required of Art to do in the Mat-
ter, is, that the Tone of the QuiZ fhould not make:
a Diffonance with that of the Hautbop, but that
it thould agree with it, according to fome remote
Harmonical Relation ; for in this cafe there can
be no other, and that thereby it thould fecond and:
fortifie it as much as poflible, The Players upon
the Hautbgy cannot find this Proportion, but by
feeling foftly. So likewife inthe Stops called Bifeae
de IOrgue, it isa. Quill which makes them Speak,

and the Length alone of the Pipe gives themn the
Tone. | ,
There
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*There are on the contrary two Stops of the
Osgan, the Regal and the Huimane Voice, where
the. Oui/ alone gives the Tone by the length of
its Motion ; and it is neceflary’ that the Pipe thould
agree with it, according to fome remote Mufical
Proportion, which thofe who make Organs cannot
yet difcover by any exact Rules. L3t ¢ ik
i.dn ‘the great Stops of the QuiZ of the Organ,
la Trompet, la Cromborne, and le Clairon, the
Tone proceeds' equally, both from the, Dimen-
fion of the Tube or Pipe, and from that of the
Quill;  But n thort, what can one find in the
natural Inftrument, which produces the Voice like
that which makes the Tone in all thefe different
Inftruments 2 folH 5y ol Das
' One cafnot, according to this Anpalogy, attri-
bute the Tone but to the Mouth and Noftrils, which
make the Fccho, or to the Glotte which makes the
Sound; and as all the different Tones are produced
in Men by the fame Inftrument, the Part pro-
‘ducing them muft be capable of -Changes confor-
- mable to them. »
¢ There 15 more Air required for a low Tone
‘than a high one ; the Tma%m, to facilitate the Paf-
age of this greater quantity of Air, dilates and
‘fhortens it felf; and in {o doing, it lengthens the
| Canal of the Mouth. On the contrary, for a high
‘Tone, it narrows and lengthens it felf, and {o
‘allows the Canal of the Mouth to be thorten’d.
One might then fuppofe that the Canal of the
'Mouth being lengthen’d for the grave Tones, and
\fhorten'd for the tharp ones, is exaitly difpofed as
1t (hould be for the Produdion of Tones.

R 2 But
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- But Monficur Dodart obferves, that in the ffep
of the Organ called the Humane Voice, where the
Quill alone makes the Tone, the longeft Pipe
has Six Inches, and is not capable of giving the
Tone.  The Concavity ‘of the Mouth of a Man®
that has the loweft Bafe, is not above Six Inches in
Depth 5 it 1s not therefore likely, that that can give
the Tone ; there remains then only the Glarte that
muft form the Tones, as well as the Sound and
that can only be by the different Changes of its
Orifice. 'Itis Oval, and capable of Extenfion to a
certain Degree, as alfo of Contraction, and thereby
the Fibres of the Membranes which compofe 1t
are lengthen’d out for the Low and Bafe Tones,
and fhortened for the High and Treble ones. i

At the faine time the Mouth which is lengthen’d
for the Low Tones and fhorten’d for the High,
adapts its Refounding to all the different Tones, at
leaft according to fome remote Mufical Proportion ;.
and Nature too wife to negledt any thing, bas made’
an advantage even of this Refounding. ;

The Conftruction of the Telefcope refembles the:
Structure of the Eye; {peaking Trumpets fcem to!
be form’d upon the fame Plan as the Concavities:
of the Ear; but no Wind Infirument, that ever!
came out of the Hands of the Artificer, is of the:
fime Struéture with that which Forms the Voice|
of a Man; pone of them can produce their Tones:
by Changes made in one and the fame Orifice.

It feeins even as if Nature intended to place this
Toftrument above and beyond all kind of Imita-
vion. In the firft Place, it would be difficult ta
find, in the Hands of Art, any Materials fo flexi-

ble as that one could make In them an Orifice
' capable
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eapable; of being changed every Moment; and as
the Changes muft be, for every Tone or Note,
exceeding nice and exad, the Difficulty would be
invincible; but befides, when we fhall fee by an
exa& Calculation of Monfieur Dodart, that for all
the Tones and Demi-toges of an ordinary Voice,,
for all the fmall parcels of a Tone, which may
ferve to raifean O&tave without any Vielence (for
the more or lefs Force thatone may give a Sound
without changing the Tone,one muft neceffarily fup-
pofe that the little Diameter of the Glotza, which 1s
at leaft the Breadth of one Line, and which alters
its Length in all thefe Changes, may be,and is actu-
ally, divided into 9632 Parts) that even thefe Parts
are not cqual, and confequently that fome of them
are much fmaller than the ;3 part of a Line ; how
is it poflible that the Art of Man can ever attain
to fuch nice and delicate Divifions; and it is fur-
prifing, that even Nature it {elf can perform them.
On the other hand, it isno lefs wonderful that the
Ear, which has {o jult a Senfation for Tones, can
perceive a Difference, the Origin of which j5 no
more than the ;- part of lefs than one Line.

In this whole Calculation Monfieur Dodart has
put every thing upon the loweft Foot, carefully
avoiding the Affe@ation of Wonderful, notwith-
ftanding which, he could not hcip bringing his
Calculation to fuch a prodigious Number.

We muft not believe -that the Fibres of the
Glotta, to take, for inftance, the Fifteenth or Fla-
gelet of a Low Tone, are to be reduced to half
their Length, or do fhorten in proportion the little
- Diameter of the Orifice of the Glstza.  That would
- betrue, if thofe Fibres did produce the Tones on-

R 3 Iy
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ly by their different Lengths, but they do it' like-
wife by their different Tenfion. Thus they found'
the Fifteenth, without being reduced to half their
Length, becaufe they are at the fame time more!
extended, ‘and that which is wanting by the pre-
cife Meafure, is éxactly fupplied by the Tenfion's’
But firially they are not more ftretched than at the'
fame time they fhorten themfelves,
‘The Shormings of the little Diameter of the
Glotta follow all the Changes that happen to them,”
the number of the 9632 Divifions of this Diameter:
fubfifts, and the Miracle of the Formation of
the Tones increafes 5 becaufe a Mechanifm which®
depends on the juft Complication 'of the Length,
and of the Tenfions, of which even the Proportions
are different, is more difficult than if it did depend
on but one aloneof thefe Principles. @
* But what will it be when one confiders that the:
whole Man is a Colleétion of Miracles, either like
thofe above-mentioned, "or of equivalent ones, the
number of which is much greater than that of the
Divifions of the Diameter of the Glotta. -'
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pon what becomes of the A v w that is received
- mto the Lu~a s

g?é{ﬂaﬁ'r every Refpiration new Air entersinto
‘g3 A" the Lungs, which mixingits {elf with
ﬁgﬂ% the Blood that is carried to the Heart by
2= the Pulmonary Veins, comes out of the
- Heartagain with the fame Blood, accompanies it
into all the Arteries where it is diftributed, and
communicates to it the Impulfion and Swiftnefs
neceffary for the Circulation.

But when that Air is at laft arrived. at the Ex-
tremities of the Arteries, and at the Internal Sur-
face of the Skin, what becomes Ff it ¢ Forit ought
finally to-go out of the Body, fince each Relpira-
tion bringing new Air into it, there would at

~ Jength be fuch a quantity of it, as would fwell the
Veflels too much, force their Elaftic Power {o as to

- make them lofe it 5 and would ftop the Blood, or
at leaft render the Circulation very painful.

There does not appear much difficulty in this
Matter ; fince the Pores of the Skin fuffer the Su-
dorific Matter to pafs th’ro’ them, and efpecially
that of the infenfible Tranfpiration, which comes
out in {o great a quantity, that it exceeds in one
Day only, according to the niceft Experiments that
have been made thereof, all the grofler Evacuations
of feveral Days ; it is eafie to comprehend, that
thele fame Pores may at the fame time filtrate
thro’ themfelves fo fine a Subftance as that of Air.

K2 As
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As this Suppofition is very natural, the Philo-
{ophers have probably acquiefced in it, without
judging it necefiary to makeany deeper Enquiriesin-
to this Subje®. But this is a noble Inflance of
Difficulties that do mot occur at firft Sight, but are
~only difcovered by Refletting, and which cofts fome-
tumes as much to find, as even the Solution of any
otber Difficulty.

If the Air could pafs thro’ the Pores of the Skin
with Sweatings and Vapours, Monfieur Mery asks
why it does not likewife exhale, when one has
fhut it up in fome great Tube of a Pein or Artery,
in the Heart or in the Stomach 2 |

And farther, why Animals thould fwell in vacuo2
Affuredly ’tis the Air fhut up in their Bodies and
delivered from the weight of an External Preflure,
which being ranified, makes them fwell, and yet
that Air thould pafs out more freely than ever thro’
the Pores of theirS kin.

“I'is true, thereare fome Animals that caft out
the Air in vacno, but then Monfieur Mery denies
- that it 1s by the Pores of the Skin 3 for inftance, Air
comesout of living Fithes, but Monficur Mery, by
obferving that Fact very nicely, difcovered that 1t
came from under the Scales, where there muft have
been little Receptacles that were not yet known to
us 5 and 1n effelt, the Bodies of Fifhes do not un- |
Jwell for having render’d all this Air.

[t 15 plain then, that the Air does not come out
by the Pores of the Skin ; it muft be therefore,
that coming with the Blood to the Extremities of
the Arteries, it enters with itinto the little Mouths

of the Veins, follows it all the reft of the Circula-
; tion
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tion, and goes iuto the Ventricle of the Heart, from.
whence it returns into the Liver by the Pulmonary
Artery, whereas it came into it by the Veins. From
thefe Arteries it re-enters into the little Veflels of
the Liver, and goes out at laft by the Trachea whicl
brought it in, at firft; this Courfe is not only
proved by the necefiity of Reafoning, but likewife
by Experience, and by Blowing.
" " If one confiders final Caufes, and if one dares
guefs at the Intention of Nature, the Air 1s not
lefs neceflary to the Blood of the Veins, than it is to
that of the Arteries ; it even appears to be more {o,
the Veins havehardly any Elafticity or Springinefs
in comparifon of the Arteries, and yet they contain
almoft half as much more Blood, and confequently
they have {till more need of a Foreign Strength to
help on with its Motion,

The Air being weaken’d, and in {fome manner
worn out by its Circulating throughout the whole
Body, has nothing more to do afterwards, but ta

get out, and to give place to 3 new and more vigo-
rous Air. '

Upon
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- Upm SusTERRANEOUS Fires, Earta-
ouakes, Tuunpew, <o Explained

RN HE beft - way to explain Nature, if it
%‘T 5 could be ﬁﬁ5£ mitde iﬁ of, is to zrp{&r'

w0y counterfeit ber, and to give Reprefenta-
T tions of ber, by making Caufes that are
known by us to produce the [ame Fffelts then we
Joould no lonzer guels, we bould [2e with our own
Eyes, and we fhould be fure thar the Narural Phe-
nomena dp arife from the fame Caufes as the Arii-
Sicial, or at leaft from Caufes very near a-kin to
them. '~ : B |
* Thus Monficur Lemery made an Atna, Vefuvius,
or Burning-Mountain, have inclofed in the Earth
about a Foot deep, in Summer time, 50 Pounds
of a mixture of equal Parts of the filings 'of Iron
and'of Sulphur pulverifed, the whole being made
ito a Paft with Water 5 at the-end. of 8 or 9 Hours
the Earth fu{ﬁﬂeéﬁnd openeda little in fome places,
out -of which \proceeded hot Sulphry Vapours,
and afterwarcﬁ Flames. A

It 1s very eafie to conceive that a larger Quan-
tity of this Mixture of Iron and Sulphur with a
greater Depth of Earth was all that was wanting to
make a real Mount Atna 3 that then the Sulphuri-
ous Vapours making their way out would have caufed
an Earthquake, more or lefs violent. in Proportion

to their Strength, and to the Obftacles they would
' have
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have met with in their way s that when they had
found or forced an Opening, they 'would  have
rufhed out with an Impetuofity great enough to
produce a Hurricane ; that if they had Dbroke out
“from any Part of the Harth lying under the Sea,
they would have made thofe Spouts o Columns of
Water fo dreadful to Ships, and finally ifthey had
rifen up as-high.as the Clouds, . they would have
carried their. Sulphur thither, and turned it into
Thunder and Lightning. e P
It ought not, to appear ftrange that this Sulphur
plunged into the Water of ‘the Clouds, does not-
withftanding; take Fire. The Sulphurious Matters
do not naturally mix with Water, but if they are
very much exalted, they will burn in it, witnefs
what we call the Gregeois Fire.. It is true never-
thelefs, that there is always fome part. of this Sul-
~ phur which 1s extinguithed, and even with Explo-

fion or Noife, = -

On the other hand, thofe Pares of it that burn

in the Water make an Effort to free themfelves,
and to afcend, and this Effort likewife ‘produces a
violent Notfe, “This Monfieur . Lemery proves by a
new Experiment, where a ‘Sulphurious Vapour
rifing from the bottom of a Marth, being kindled
by a Candle that was held in it, as it came out
the Flame communicated it felf nearer and nearer
to all the Vapour that filled the void ~Space of the
‘Marth, -gained the bottom, and catched a Sulphu-
rious Matter that was in the Water, which Matter
being inflamed, ftruck the Water violently to make
its way, and fo produced a little kind of Thunder.
If the Flame does not reach to the bottom of the

Mar{h where the Sulphurious Matter is in the Water,
| the
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the inflamed Vapour having nothing to fisht with,:
makes no Fulmination. ~ .

SHEIOTILIBRBANITOOLEBIBGS
Upon the Fecundity of PrLanTs.

E?%i% SNE of the Wonders that are obvious
2 O g enough to the Eyes of all the World, and
L8y yet obferved by few, is the Fruitfulnefs
- of Plants 5 not fo much their natural
Fruitfulnefs when left to themfelves, as their
artificial Fruitfulnefs, occafioned by Pruning and
Cutting off fome of their Parts. ' This artificial
Fertility, isnot really different from the natural 5
for in fhort, the skill of the Gardiner cannot com-
municate to Plants what. they had not before; he
only helps to Unfold and to bring to Light that
which was a&ually in them.. Monfieur Dodart,
who enquires into this Matter, has not yet givenus
any Phyfical Syftem, he only lays down Fads,
but Reafonings and Calculations. muft eftablifh
them, becaufe the Queftion is not fo much what a
Plant gives, as what it would give, if one drew
from it all thatit contains. Here follows an Ex-
ample of the Fertility of one Tree in the Bufinefs of
Seeds only, which are the laft Term and Object of

all the Produ@ions of the Tree. |
We know that all the Branches of the Elin are
nothing but Bunches of Seeds very clofely prefled,
together. T . |
Monfieur Dodare having chofe, at a venture,
an Elm of 6 Inchesin Digmeter, and 20 Foot in
Helghth
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Heighth, from’ the Root to that Part wherethe
Branches fpring out, and which might be about
y2 Years Old 5 hie cutoff one of the Branches of 8
Footin Length, -and {lighting: thofe Seeds ' that
had been beaten out by the repeated Blows of the
Hatchet, and others that were, {hed by the fall of
the Branch, he only counted thofe that remained,
and found upon: that fibgle Branch 16450 Seeds.
~All the Branches that were not {o long as 8 Foot
taken together, made a Surface. much more than
double the Surface of to DBranches of 8 Foot.
~ But fuppofing them no  tnore than double, becaufe
perhaps the leffer Branches are not {o fruitful, all
thefe Branches taken together would yield 329,000
Seeds. - , -

An Elm may eafily live 100 Years, and the Age of
stsmiddle Fertility is certainly not {0 little as that of
12 Years. You may reckon then for one Year ofa
‘middle Fertility above 329,000 Sceds, and put no
more in the place of that Number, than 330,000,
whichis very little.  But you muit multiply thofe

330,000 by the 100 Years of the Life of the Elm,
and that will amount to 33,000000 of Seeds, which
are the Producion of an Elm. for its whole Life,
at the very loweft reckoning, and thefe 33 Millions
come out of one fingle Seed. | |

Thisis one inftance only of the Natural Feecundity
. of a Tree, which has not difclofed all that is
contained within it. -

If it had been Lopp’d, it would have puthed out of
its Trunk again as many Branches as it had in its
natural State, and thele new Sprigs would have

comeout in the fpace of 6 Lines of heighth, or there-
abouts,
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abouts at the Extremity of 'the Trunk that was
foppid.oc - w Lasdw Lng. Joo” gurgt sarlnsid S
~In'what partor at what heighth' foever the Tree
had been lopp’d; ivwould always have Aprung out

.equally, which appesrs conftantly by the Exaniplé
of the Dwarf- Trees; that are " curialnioft level ot
éveni'ﬁfth Ihf: E%}ﬂh_b:’.‘rf"i'f{-_a";'-rff-.‘- a1l JShnstel oy

The'whole Truik from the 'Ground up ‘to that
part ‘where the Branches come out; is - therefore
quite full of Principles or little Embrit’s of Brin:
ches, which indeed 'can neverappear all ' at oncs,
but which being ‘conceived as divided - by little Gir-
cularRings of 6 Linésin Heiglith, compofe fo many
Rings,” each of which in‘particular’ is ready to ap-
pear, and will really come forth as foon as the
Lopping is made exa&ly aboveit. 7~ . /.

- “All thefe invifible and conceal’d Branches donot
lefs really exift than' thofe thatare difclofed 3 and
if they did appear, they would likewife have an
equal number of Seeds, which confequently they
mult already contain in little. S
" Whercfore, according to the Example propofed,
there are in fuch an Elm as many times 33 Mil-
lions of Seeds, as 6 Lines are contained in the
heighth of 20 Foot ; that is to fay, - 1584,0000000
of Seeds, and this Tree does actually contain
within it wherewithal to multiply/and re-produce
it {elf{uch a furprifing number of times. ~ The Ina-
Lination is frighten’d to find it [elf' carried fo far

by Reafon. '

But what will it be then, if one comes to confi-
der that each Sced of a Tree, does it {elf contain a
a fecond Tree, which alfo contains the fame num-
ber of Seeds ; that one can neverarrive, neither at

one
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one Seed which' contains no more: Trees, nor 'at
“one Tree contdining ~no more Seeds; or that has
lefs than the foregoing 5 and that cnnfequently
there isan encreafing Geometrical Progreflion where-~
of the firft Term is 1. the fecond 1584,0000000,:
the third the Square of 1584,0000000; the fourths
its Cube, and {o on in Infinitum 2

¢ Owr Rmfbn and Iuagination are equally  loft .:m.;ﬁ
Jwallowed up in this immenfe Calculation, andwbat.
one may. call in fome manner more than immenfe. .
We fhall find that Monfieur Dodart to avoid the
Affectation of Wonderfirl, or perhapsto affect it
more infenfibly, -bas in refpe& of fome’ Articles
made his Calculations of the Feecundity of Trees
lower than they ought to be, but that Differenceis
~of {mall importance. A Calculatmu which in the
- utmoft rigour would be too ftrong for the Eim,

would be much too weak for the Fern which is in-
- comparably more Fruitful in Seeds and in {hort,
et a Man be as [paring as be will in bis Calculati-
ons, he will always arrive at Prodigious Numbers,

and at Miracles in Natural Philifopby.

: m&%%%mi‘&ﬁ?‘%%?m’?%ﬁm ?ﬂﬁsﬁi*

Erhaps it can never bebetter proved than

Upon the C irmlatian of the Blood inFisuEs.’
by the Subject of this Difcourfe, that
Nature havmg laid down a certain gene-

4 %
E ral Plan, knows afterwards how to diver-

fifi€ it inall the different Manners that the par-
ticular Applications require.

Alr
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‘Air is neceflary to:all kinds of Animals, we take
that Truth for granted ; they do all therefore take
in Air. DBut there are fome whofe Blood is natu-
rally more brisk and fluid 5 itis fufficient for that:
fort of Blood to go and take the Air in a certain Re-
ceptacle, called the Lungs, and from thence dilate
it felf throughout the whole Body, with the Air
wherewith 1t 1s impregnated. There are other
Animals, whofe Blood and all their Humours,
are fo grofs and glutinous, that the Air taken into
the common Receptacle, and from thence diftributed
into the reft of the Veffels, would not fufficiently
animate them 5 1t is therefore neceflary that they
be immediately impregnated with Air. Such Ani-
mals are the Infedts, in whom the Canals that con-
vey the Alr, thatis to fay, the Trachea’s reign from
one extremity of the Body to the other, diftribu-
ting their Branches every where, and in feveral
Sorts; they have even as many external Orifices
featter’d about the Body, by which they receive
the Air, as there are Rings upon the particular In-
fe@&, which is the Caufethat if thofe Creatures are
rubb’d with Oyl they immediately die, the Con-
~ Quits of Refpiration being thereby obftru&ted. This
is the firft diffcrence that there is in the manner
of Animals receiving the Air.

If the Animals have Lungs, the general Idea of
that Mechanifin is, that the Blood being extream-
ly divided, and thereby reduced to have a large
Superficies, prefents it felf to the Air, which is
alfo very much divided 5 fo that each minute Par-
ticle of the Blood, goes and- takes its little Portion
of Air. Thus in Men, in four footed Beafts, and
in Birds, the Lungs arc nothing but a heap of an

mfinite
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infinite number of very fmall Veflelsor Bladders,
Lthat are fwelled with "Air, and each little Veficle
has its exceeding fine Blood-Veflels, where the
Blood receives the Air through the very fine Mem-
branes or Skins of thofe Veflels.

The Blood impregnated with Air is to be diftri-
buted through the whole Body, and it is the
Heart alone that doesthe Office of Receiving and
Difcharging it. If the Animals are deftined to a
continual A&ion, as moft part of them are, the
Heart has two diftin@ Ventricles, one of whichferves
to receive the Blood, which by circulating has dive-
fted it felfof the Air, and tofend it back to the Lungs;
the other to receive the Blood in its return from
the Lungs, and to difperfe it throughout the Body.
Thus all the Blood that waters the Body is laden
with Air 3 but if there be any Animals that are to
pafs a confiderable Part of their Lives without any
brisk Motion or A&ion, fuch as Tortoifes, Frogs,
Serpents, &c. their Hearts' have either but one
only Ventricle, or feveral that communicate with
each other, which is ina manner the fame thing 5
fo that the Blood returning from the Lungs, and
impregnated with Air, mingles it {elf with that
which returns from the reft of the Body, and is
divefted of the Airy Particles, and confequently
the Blood protruded by the Heart through all the
Body, is lefs animated and lively. |

Thefe are all the Varieties of Refpiration in
Animals that breath Air ; but Fifhes, which live in
Water, and which die almoft afloon as they are car-
ried into the Air, how do they refpire 2 Itis cer-
tain, and Monficur du Verney has proved it, tlllzft

this
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this Air in which they die, is neverthelefs abfo-
lutely necefiary to their very Being.

There is always a great deal of Air mixed and
involved in Water 5 ’tis that Air the Filhes breath.
What we call their Gills, are their Lungs; and
the whole Mechanifin of the Gills has no other =
end but only to draw this Air enclofed in Water,
and to prefent it to the Blood, after the fame man-
ner, as it is prefented in the Lungs which receive
it immediately. : :

_Monfieur du Verney has {tudied and unravelled
in the Gills of a Carp, this Mechanifm almoft in-
finite and prodigioufly complicated.

The firft-Thing that offers it felf, is a kind of
Carpenter’s Work, confifting of a very great num-
ber of bony Lamina, each of ’em {ub-divided into -
an Infinity of bony Nets; the ufe of all which s
only to fx);ftain an innumerable Multitude of the
Ramifications of an Artery that proceeds from the .
Heart. It is plain, that this furprizing Quantity
of exceeding fine Ramifications ferves to prefent the
Blood extreamly fub-divided, and as we may fay,
each little Particle of Blood all alone. Among
the Lamina, and in the whole Contexture of the
Gills, there are an Infinity of narrow Intervals or
Spaces deftined to receive like Strainers, and to
fub-divide into very fmall Particles the Water which
the Fifh refpires by its Mouth. °Tis then that
the Air, to which in fome manner, its Prifons are
opened, makes its Efcape from that Water, and
goes and joyns it felf to the Blood of 2ll the little
Arteries.  As thefe Gills have neceflarily an alter-
nate Motion of Dilatation and Compreflion, which
is ftill performed by other very nice Machines;

as



upon the Circulation of the Blood in Fisugs. 269

as they receive the Water when they dilate them-
felves, and expel it again when they are contra-
&ed : It is moft probable that it is at the inftant
of the Compreflion, that they oblige the Air
fqueezed out of the Water to penetrate the Pores
of the {fmall Blood-veflels; for that inftant has
more Strength than the other, and that Action re-
quires more. This fame Reafon has place with
refpet to the Veficulary Lungs, fuch as thofe in
Men ; and from thence Monfieur du Verney con-
cludes, that altho’ the Air comes into our Lungs
at the Moment of Infpiration, it does not mix
with the Blood, butat the Moment of Expiration,
and when a fuperfluous remnant goes out by the
Trachea. Thus the real Infpiration, that is to fay,
the Entrance of the Air into the Blood would be-
come the Expiration.

 Carps, as well as feveral other Fifkes, refpire
Water by the Mouth, and caft it out again by the
Gills, after having extra@ed from it all the Air
they can. Herein they differ from other Animals
which receive and throw out the Air by the fame
 Conduits. Becaufe there is little Air ina great deal
of Water, the Number of the {mall Arteries where
the Blood divides it {elf, muft be much greater in
the Gills of Fifhes than in the Veficulary Lungs of
other Animals. On-the other hand, the Air that is
- fhut up in the Water is more confined there, its little
' Spiral Lamine are more comprefled therein, than
|1f 1t were mingled with other Air, confequently
‘1t has a greater Spring ; and as it is in proportion
1o 1ts Spring, that it gives Motion and Impulfion to
 the Blood, a fmaller quantity may produce a fuffi-
 cient effe® in the Fi&]es.

S 2 When




270 ‘A Philofophical ﬁ@[fertatiuu

When they are in the Air they die, becaufe the
Strainers of their Gills, which are Pafles narrow
enouch for the Water are not fo for the Air ; for’
that makes its Way too eafily out of them, and
can’t be forced to enter into the little Arteries.
Thefe Strainers have no Power over the Liquor
that percolates them without doing it Violence. -

After that the Blood of the little Arteries in the
Gills is laden with Air, it paffes according to the
Lawsof Circulation into all the little Veins that
an{wer the faid Arteries; but that which is very
fingular is, thataccording to the Obfervation of
" Monf, du Verney, the Veins of the Gills being
once gone out of them do prefently become Ar-
teries, and expand themfelves into all the Parts of
the Body, from whence other real Veins bring back
the Blood to the Heart, ‘
~ This Metamorphofes of Veins into Arteries, ap-
pears by feveral Tokens. 1. The Heart has but.
one Ventricle, and one Artery which goes rami--
fying it felf, and is loft In the Gills. What Canals;
fhall water the reft of the Body, and carry into it:
the Blood vivify’d by the mixture of the Air?'
2. The Veins of the Gills, which are nothing butl
an Infinity of exceeding fmall and fine Ramifi~
cations, carry their Liquor when they go out of
the . Gills into Trunks that are much' bigger, and|
thefe large Trunks, being difperfed thro’ the reﬂl
of the Body, do again fub-divide themfelves into
little capillary Branches, which would not happen
to Veins that were to continue Veins 5 for they
would end by the largeft Trunks, as the Arteries
do by the {imalleft Ramifications. 3. At the com-

ing out of the Gills, where Monf. du Verney pr.z{
tends
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tends that thefe Trunks which receive the Blood of
the Veins become Arteries, they do effectively take
" the confitance of Arteries,and have Tunicks or Mem-
branes more ftrong and folid than thofe of Veins.

The general Plan of Nature, which has order’d
that the Blood of a whole kind of Animals fhould
be mingled with the Air in a common Receptacle,
does again divide it felf into two Branches. The
" Blood which has paffed by this Receptacle does
cither return to the Heart, that difperfes it again
through all the Body, or diftributes it {felf imme-
diately therein, as it goes out of the Receptacle of
the Air. Perhaps this laft Mechanifm was necel-
fary for the Fifhes, becaufe their Blood takes little
_ Air, and that the Impulfion it receives from thence
~would become too weak if it were obliged to re-
fume the Circuit of the Heart. If our Notions
are true, whata wonderful Variety of Mechanifin
is there with refpe& to our different Wants?  And
if other Subjeds require the fame Variety, it will
doubtlefs be ftill more marvellous with refped to
real Wants, than to fuch as we may have falfely
concetved,

B T s 10 15 0% T L6 CH L B D B S CHLE L D

A Second Philofophical Differtation  upon the .
Fecundity of Pr axts. [Vid.p.262.]

EEEONEsN the Hiftory of the Academy for the
# 1 i Year 1700, you have an account of the
{4823 Experiments upon which Monf. Dodart
™™ had eftablifh’d the prodigious Feecundity
of Plants: He did there confine himfelf chiefly
A Y ] - iAo tQ
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to Matters of Fa&, having fcarce meddled with the
Phyfical Syftem thereof ; now he proceeds Sylte-
matically. -

A Iree that has been lopp’d, and fhoots out
new Branches, from whence does it fetch them 2
Monf. Dodart proves, and the thing feems of it
felf extreamly probable, that neither the Trunk
of the Tree, which is no more than a Packet of
. Fibres, or a Heap of Tubes void of all Action,
nor the Sap, which like the Blood is deftined to
nourith, but not to form the Parts, can produce
thefc new Branches ; that confequently they muft
have exifted before the lopping of the Tree, but
in little, and fhut up in invifible Buds.

If one had not lopp’d the Tree, the Sap would
~ have continued its courfe in the Branches already
formed and fhot forth, and would not have endea-
vour'd to have unfolded thofe that were in the
Buds.

If the Body of the Tree had been cut in any
other Place, new Branches would have appeared
after the fame manner : Confequently fome Buds
are there likewife, and do inclofe little Branches
which the Sap might unfold.

The Body of a Tree may be cut in an Infinity.
of different places, and all the Wounds will afford
new Branches. Such a Body does therefore con-:
tain an Infinity of Buds involved in little Branchess,
But they are not all unfolded, either becaule there;
is never a fufficient guantity of Sap in one only’
. Tree, to bring forth all the Parts that are contained|
in ity or elfe becaufe thofe Buds at their fhooting|
put hurt one another by their exceflive Numbers,,

.and that only thofe which are towards the ex-
ternal|
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ternal Parts of the Tree, have the Liberty of ex-
erting themfelves, becaufe they want the help of
the Air for their Vegetation.

Thefe two laft Caufes joyned to the Motion of
the Sap,which muft be fhot up aimoft in a fireight
Line from the bottom to the top, may give us to
underftand why the principal Production of the
Branches is made at the top of the Tree, and why,
when the Tree is lopp’d; there are none but the
little Buds placed by Nature in thofe Parts that are
cut, that have any Advantage thereby.

An Animal that is contained in its Egg, being
once difclofed and hatched, is entirely fo 1f he
lofes any Members, he lofes them irrecoverably,

~ having no referve, tho’ he fhould want it never fo

much. But a Plant does never difcover all that

" it contains, and has hidden Riches with which it

can repair its Lofles, and often with advantage

too.
A Bud contains the Branch with its Leaves, 1its

 Fruit, its Seed, and all that aGually exifting, and

even vifible too very often, as foon as the Bud be-
gins to unfold it felf.
As the Confequence may frighten Mens minds,

~ Monf. Dodart forgets nothing to render it necef-

fary by making good the Principle that produces its
Then he endeavours to render it reccivable by it
felf, and to accuftom us to the Idea of Infinite :
This would be no difficult matter with thofe that
have been ufed to dig in Phyficks or Mathema-
ticks : They know they can’t go far without meet-
ing 3uickly fomething of Infinite: as if the Author
of Nature, and of all Truths, bad taken care to

S 4 Sframp
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framp all things with bis chief Charalter. But it
is certain, that this Notion dees at firft always
foock common Imaginations. '

& U RN IS TR IR T R
Upon the Effeéts of the Spring of the Arx i

Gu~NrPowDER, and in T HUNDER,

%*ﬁé—‘ < HE Air, which till thefe latter times,
N T [eem to be mothing elfe but a liquid
M Matter ,  almoff wholly uncapable of"
g&ﬁ% Attion, is ﬂawﬁdgﬂmwﬁd 1o Er’; one aﬁ'
the moft univerfal and moft viglent Agents that
there is in Nature, The Strength of Gunpowder
for Example, fo amazing even to Philofophers
themfelves, is nothing but the Power of the Air.
There is Air fhut up, or rather clofely imprifon’d
in every Grain of Gunpowder. There is likewife
Air filling all the Interftices between every fingle
Grain, and when the Powder is fet on Fire, the
Springs of all thefe little Maffes of Air are dilated
and loofen’d all together. Thefe Springs are the
fole Caufe of fo many prodigious Efteits; for the
Powder ferves only to kindle a Fire that puts the
Air in a&ion after which, ’tis the Air alone that
is the Soul of all. g |
Monf. de la Hire is therefore of Opinion, that
all the Phenomena of Gunpowder are to be attri--
buted to the Properties of this Elafticity or Sprin-
ginefs; Here follow the principal, or at leaft thofe
that have been the moft neceflary to him in lis

Enquiry, ; -
' A

i

mE

&
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A Spring bent, tends to unbend it felf on
the two oppofite Sides with equal Violence.
A Spring requires a certain Refiftance to exerafe
all its Strength, and it is the lefs acive by how
much the more the Body againft which 1t adls,
yields to it, or flies from it. = A Spring produces a
“inore fenfible Effe& on one Side, when it meets
with refiftance on the oppofite Side. -

Upon thefe Suppofitions, Monf. de lz Hire con-
fiders all the Springs of the Air put in altion by
the Fire which kindles the Powder fhut up 1n the
Body of a Cannon : Some Philofophers have thought
that when the Powder was kindled fucceflively, its
Effort was greateft at the place where 1t began to
be inflamed, becaufe its force was augmented by
that which was kindled afterwards. DBut tho’ this
“reafon may be fpecious, it is not true; for accor-

' ding to the RefleGtion of Monfieur de lz Hire,

a Spring fupported again{t another equal Spring
which refifts it, has all the Strength it can have;
and it will not have more, tho’ other Springs do
* fucceed one another to fupport it, or to fupport
thofe that do fupportit. On the contrary, perhaps
the Force of the firft will be leflened whileft the
others fhall be put in motion; and if in that {pace
- of time the Body, againft which they are to att,
begins to yield, their A&ions will be fo much the
weaker. “

It is therefore better that the Springs fhould be
loofen’d or unbent all together, even when one
would not make them a& but at the place where
the Powder began at firft to be kindled. It1smore-
over certain that - the Powder being kindled all at

once, a greater Heat puts the Springs into a greater
ey ‘Tenfion,
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Tenfion, and as they all are fupported mutually
at the fame time, they are capable of a greater
effe towards all the Sides. The only Danger is,
left the Cannon fhould burft by a too brisk and
fudden Inflammation of all the Powder, and it is
found convenient to make it a little {lower.

The Cannon being thick enough. to refift all the
Impulfions that are made from the Axis of the
Cylinder of its Body towards the Circumference,
there remains only thofe Impulfions that are made
towards the Breech and towards the Mouth of the
Cannon. The Springs pufh equally againft thofe
two oppofite Ends, from whence it 1s, that the
Cannon recoils, at the fame time that the Bullet
comes out of its Mouth. The fame Force there-
fore that caufes the Recoil, is that which caufes the
Motion of the Bullet. But from whence proceeds
it, that the Motion of the Bullet has fo great an
Extent, and the Recoil fo fmall a one? The rea-
fon is, the Cannon has much more Difliculty to
move it felf backwards, than the Bullet has to
move forwards ; and as the Force that produces
thefe two Effeds is equal,the Way which the Bul-
fet makes does fo much furpafs the retrograde
Motion of the Cannon, as the Difficulty it finds in
going backwards exceeds that which the Bullet has
in moving forwards.

" There muft therefore be a great Refiftance ta
the Recoil of the Cannon, which is always very
fmall, and in effe@ one perceives at firlt Sight
that that Refiftance is the Friction or Rubbing that
is made againft the Earth by fo heavy a Machine
as is a Cannon with its Carriage. But there 1s

more in it yet 3 the Refiftance to a Motion is, o
much
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much the greater as the Motion is quicker, and
when it is fo,to fuch a Degree that that whichrefifts
has not time to yield, then a Body weak enough
of it felf may Keep the Place of an immoveable
Body, and of an invincible Obftacle. It is for
¢his reafon that both the Air and the Water, being
ftruck with fo much Swiftnefs, and with {o quick
a blow that they have not time to fly, become
fixed Points, the one for the Motion of Birds, and
the other for the A&ion of Oars. In like manner,
if you hanga Stick by the two Ends to two fine
Threads, and ftrike it in the middle with a very
quick blow, you may break it there, and the
Chreads which fupport it will remain entire. The
reafon is, the Fibres of thofe Threads do require
a longer time than is given ‘em to extend and {epa-
" rate themfelves, and the Air befides is not able to
fly faft enough from under the Stick, which hav-
ing been fuftained on all fides by firm Supports,
receives the entire Impreffion of the blow, and fo
~ 15 broken.
' The extream Swiftnefs, or to fpeak ore pro-
' perly, the extream Suddennefs of the Motion im-
preffed by the Powder upon the Cannon, ought
therefore ftill to increafe the Refiftance which it
finds in recoiling, whether it be'on the part of
the Earth, or even on that of the Air, ifa Cannon
were fufpended “the Experiment fhews that the
Recoil would be very great.

A Sky-Rocket, the Conftru&ion of which, I
fuppofe, is well known, is no other than a little
very light Cannon; which by the Effort of the
inflamed matter contained in it recoils in the Air

with as much Swiftnefs as the inflimed matter has
to
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to come out of the Orifice, which is turned down-
wards. *Tis by this Recoil that the Rocket flyes
upwards.

The Rocket being filled with all that Matter
which belongs to it, if its Centre of Gravity were
above the Centre of its Figure, with refpett to
that End that is clofed, which is that that goes
foremoft, it would happen, for the Reafons men-
tion’d in the Hiftory of 1700, that as foon as the
Rocket begins to raife it felf, it would make a
Semi-circle 1n the Air, and be turned upfide down ;
after which it would redefcend, becaufe the clofed
End of it, which makes the Recoil, would be turned
towards the Earth. Wherefore, as it is impofible
- in the Practice to determine certainly the Centre
of Gravity and its Pofition with refpedt to the
Centre of Figure, there is a much fhorter and
eafier Expedient made ufe of : They faften to ane
of the fides of the Rocket a Stick, the weight of
which is fuch, that the Centre of Gravity of the
Rocket and Stick altogether are a little below the
Orifice of the Rocket. If this Centre is below
the Orifice or Mouth when the Rocket 1s filled, it
is yet more fo when it flies upwards, and when
by difcharging the matter it contained 1t becomes

{till more light. This Centre therefore changes and
defcends continually in Proportion as the Rocket
rifes, and confequently makes it keep a ftreight
Motion.

Monfieur de lz Hire owns,for the Glory of thofe
courfe and uncertain Experiments which have pro-
duced Arts, that he thinks that the niceft Specu-
lation could have added nothing to the Conftru-

&ion of thefeRockets ; anly he obferves, thsu};S the
tick
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Stick being faftened to one of the Sides, the Centre
of Gravity of the whole together can’t be in the
Axis of the Rocket, that confequently it can never
raife it felf up very vertically, and that in order to
eive it fuch a Direction exaltly, it were better to
fiften 2 Stick to each Side, the weight of both
which Sticks {hould not exceed that of the fingle one.

It is eafie to apply to Petarero’s the fame Princt-
ples which we fee acting in Cannonsand in Rockets.
Monficur de lz Hire propofes, that in order toaug-
ment the Effec of a Petarero againit a Gate, or a-
gainft 2 Wall to which it was faftened, it fhould
be {o fixed and planted as to become, if poflible,
immoveable on the oppofite fide, thereby its recoil
would be prevented and its Force redoubled on the
fideon which it is toact.

Thunder it {elfis no other than a kind of inflamed
Gunpowder ; and Men may boaft, without any Pre-
fumption, that they can imitate it. It is a Compo-
fition of Sulphur, of Salt-Petre, or fome other
Subftances very like them, and the Air being put
into Motion by their Inflammatton, makes the chief
Phenomena of Thunder.

1f this Air when it dilates and unbends it {elf
meets with no Refiftance, we then fee the Light-
ning but hear no Noife. If it meets with Clouds
‘which oppofe its Motion, there refults from thence
that Collifion of the Air which caufes the Noife,
and this Noife is fo much the louder as the Clouds
compofed of {mall Particles of Ice, are lefs proper
to receive Motion from a very much inflamed Air.
When the Fire of Thunder moves with fo greata Vio~
Jence, it bends and comprefles the Springs of the
thick Air wherewith it is furrounded, that Air does

Vi thereby
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thereby become capable of refifting it, and of dri-
ving it backwards ; which happening feveral times
following makes the Lightning appear like ftreaks
of broken Fire.

The Air which is neareft the Earth being thick-
eft and coarfeft, is that which muft have the great-
eft Strength to refift the Motion of Thunder, that
1s to fay, to make it re-mount, and confequently it
mult happen pretty often that that Flame being
repulfed towards the place from whnce it came, is
diflipated without producing any Effe&.

We fee fometimes Water rifing out of a Tute,
mount 3 or 4 times higher than the depth of the
Bafon or Fountain allows, and fo it is foon reduced
to that heighth which the Laws of Hydroftatics
prefcribe it.  But how could it go out of it inan
inftant ? Monfieur de la Hire attributes it to fome
Alr fhut up in the Conduit, which having been
prefled and put into Motion by the Water continu-
ally defcending, difcharged it felf againft that which
afcended, and communicated to it this momenta-
neous Swiftnefs. So - he believes the Violence of
Thunder may be fometimes augmented by the
Air, which after a ftrong Compreflion, occafioned
by the Fire of Thunder it felf, refumes its natural
Extenfion. Iz is impoffible to follow all the Effetts
of the Air, it is almof? it [elf alone the Soul of the
World, if we underftand by the World, that which
we inbabit, and which is neareft to us,

Upan



2381

bbb dudubibid did b dididudadr bdedpbidedubebdidubdrdrdeh

Wpon the Experiments made by a Convex
Burning.-Grass.

Aﬁ;}%hherto Chymiftry has not employed in
gﬁ g &5 the Decompofition or Diffolution of Bo-
g&ﬂ?g dies any other Agent more proper for that

L purpofe than Fire. TFire has been its uni-
verfal Diffolvent, or almoft always the Soul of its
other Diffolvents; and we have not otherways been
able to Difcover the nature of Compound Bodies,
but only fo far as we could unravel their Contex-
ture, and unfold their Principles.

Itis not that Men had not already bethought
themfelves of ufing another Fire, incomparably more
adive than the Culinary, that is to fay, the Rays
~ of the Sun reunited by the Burning-Glafs; but
' they knew no other excepting thofe Glaffes that
were Concave, and of Metal, and which burnt by
Reflexion; and for as much as it is neceffary that the
Burning-Glafs, to make the Focus the fmaller, and
confequently more vigorous, fhould be exattly pa-
rallel with the Disk of the Sun, the Rays which
came perpendicularly, that is from Top to Bottom
could not be otherwife refleded, but perpendicu-
larly again, that is to fay, from the Bottom to the
Top, and the Veflels into which they put the Solid
Matters, in order to melt them, being neceffarily in
a reverfed Situation, thofe Matters ran out upon the
Ground as foon as they felt the Sun, fo that Men

could make no foliowed nor lafting Experimenl.&.
an
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and the Burning-Glafs became thereby a Curiofity
almoft entirely ufelefs. -

It was therefore neceflary that the Glaffes hould

be Convex, and burn by Refra&tion, becaufe then
the Rays would always defcend perpendicularly,
and the Matter in which they were to be ufed would
be ina convenient Situation. But for great Focus’s,
fuch as thofe that were wanted, great Glafles were
required; and befides the Difficulty of cutting fuch
great ones, fince one can hardly reach thofe that
are necceflary for great Telefcopes, which have but

fome inches of Diameter, there {till remains ftill
the Difficulty of melting a fufficient Quantity of

Glafs without bfeaking it asit came out of the
Qven, or as it cooled.

We have feen in the Hiflories of 1699, and
1700, that Monfieur Tfchirnbaus, Affociate Aca-

demift, had found out the Art of making Glaffes’
Convex of 3 or 4 Foot in Diameter, which is an

extraordinary Thicknefs, and the Effe@s that it
produced are there related.s '
The Duke of Orleans fent for one of thofc great
Glafles of Monfieur Tfechirnbaus’s from Germany,
placed it in the Garden of the Royal Palace, and
has had the Goodnefs to allow the ufe of it to the
Academy, who can’t ufeit with more underftand-
ing than his Royal Highnefs himfelf. '

 Moufieur Homberg, whofe Patron that Prince

i

is, has taken the Advantage of ufing that Glals as

~much as he could: But one would fcarce believe
perhaps that during all the Summer of this Year
1702, he could mect with but 8 Days that wereen-
tirely favourable, in which the Sun fhined out clear
from 9 or 10 in the Morning, to3 or 4 in the
Afternoon. He
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- He began with the Trial of Metals; and parti-
cularly with that of Gold." Rt
.- Gold, let it be as well refined as poffible, being
put to the Focus crackles and throws out-an infinity.
of very fmall Drops to the diftance of.'7'or 8
Inches,which being catched-upon Paper and beaten,
make a Powder of real Golds fo that all theiralte-
ration confifts in the minute Divifion of them.' =~
Let the Gold be a little farther removed from
the exa& place of the Focus, and it will prefently
{inoak, and almoft as foon'a good part’of it be
turned ‘into . Glafs, of a deep Violet Colour ;. and
if you pleafe, all that is not evaporated in' Smoak
thall be vitrified. This Golden Glafs weighs lefs
than the Gold it felf. ) etlisio
If you remove it farther from the Focus; it will
only finoak, and that which is loft of it will be
loft very flowly. It would even fix it felf, if
care were not taken now and then to bring it nearcr
to the Focus. %3 A i alodw
It appears plainly, and at firft fight, by thefe Phe-
nomena, that Gold is not fixed, fince the Heat of
the Sun makes it evaporate 3 and that it is only
fo with refpe@ to the more grofs and. unactive
- Fire of the Laboratories. It appears moreover,
that by the Sun’s Heat it is abfolutely decom-
pofed, and its firft Principles feparated, fince
one Part of its Subftance is exhaled in Smoak,
and the other, which muft be very different, is
turned into Glafs. ~But that you may better un-
derftand this Effe@ you ought to be informed
exaltly of the Nature of Vitrification.
. Glafs is compofed of a very fine and good Sand,
and of the fixed Salts of Plants, which are put
JBuodeY toge-

r
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together over a greatFire.” Thefe Salts being vio-
lently agitated by the Heat, and not being able to
cvaporate by reafon of their Fixednefs, penetrate
on all fides the Sand or Earth wherewith they are
mingled, dividing and fub-dividing it after fuch a
manner, that there does not remain, as one may:
fay, two Atoms of earthy Matter which has not
been feparated by one Atom of Salt. From thence
proceeds at the fame time, both the Fragility and
the Tranfparency of Glafs ; which in the finalleft
Parts of it is compofed of heterogencous and diffi-
mular Particles, which confequently are not much
united together, and. the Intervals.or Spaces of
which always admit Light.. All Vitrification there-
fore refults from an Earth, which being expofed
to a great Heat, has be¢n intimately penetrated by
fome other Body that melts it. - =
Now if we fuppofe that the Principles of Gold
are Mercury; a metallick Sulphur, and an Earth,
the whole will be eafily explained. The Mercury
which 1s! volatile, 1s that which is exhaled in
Smoak. There renains the Earth and the Sulphur
which: are fixed 5 the Sulphur is that which puts
the Earth into Fufion and vitrifies it. The Glafs
of Gold 1s lefs heavy than the Gold it felf; for
that whicl 1s moft weighty in Gold is its Mercury,
which does not enter into the Formation of the
Glafs. But how comes it that Mercury, which
is the moft heavy Principle, fhould be volatile,
whilft the other two, tho’ lighter, are fixed 2 The
Reafon 1s, becaufe Mercury is not volatile, buton
account of the extream Facility with which it is
divided into Parts indefinitely fmall. ‘Thus Water,
tho’ more heavy than Air, rifes up into it when'it
i reduced 1nto Vapours. ‘ Other
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Other Experiments fupport this Syftem. If
Silver refined by Lead be expofed to the Sun,
there will be formed upon its Surface a prettythick
Powder, which does not vitrifie ; but if you take
Silver that has been refined by Antimony, the
Powder of that will be vitrified. The reafon is,
becaufe Silver has of it felf too little Sulphur in
proportion to the Quantity of its Earth 5 but when
it paffes through the Antimony it retains the Sul-
phur thereof, which augments the Quantity and
Strength of its own, |
After thefe Explanations, we fhall not be fur-
prized, if Gold that has been melted in the Sun,
‘and fuffer’d to fix, be afterwards more difficultly
‘diffolved by the Spirit of Salt, the common Dif-
folvent of this Metal, and if it be diffolved with-
out any fenfible Ebullition; we prefently con-
cetve that Gold having been melted in the Sun,
and by confequence infinitely divided into all its
little Molecules or Atoms of Gold, thefe Atoms
when their Motion ceales are united, and more
‘clofely preffed together than before, and confe-
‘quently have fmaller Pores, which receive more
«difficultly the Points of the acid Diffolvent. At
the fame time, thofe Pores being finaller, contain
lefs of the aérial and foreign Matter. Now the
' Ebullition which is made in the melting of any
'Metal, does only proceed from fuch agrial Matter,
rof which the Springs and the Spires are dilated
'when its Prifons are open’d.

MonfGeur Homberg maintains, that our Culinary
| Fire is nothing elfe but a Mixture of that infinitely
| fubtile Matter which 1 makes Light, and ofa courfe
| Oil drawn from Wood or any other Materials that

p - are
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are ufed for Fuel. The Fire of the Sun, Is nothing
elfe but the pure unmixed Matter of Light, and
how great muft the difference be between, the A&1~
vity and between the Effe@s of one and the other,
bctwaen a Chyl‘mftr that has as yet made ufe Dnly
of the firft firt, ang that which is affifted Dy the
latter2 We may expell, without being too pre-
fmmpﬁmm a Sett af Phyficks almoft New, fince we.
bave faund out a new Key to let our [elves into the
zﬂrfrml C'ampaf tion of Bodies.

ﬂ@ﬂﬁ@@@ﬁ?m% BOBODSOSSOAISSS

updn the @erpeudfcu?m ity of the Bodies of Trees
and Prants, with refpect to the Horizon.

%{Q SﬁF it be remembred that the Perpendicu-
i larity of the Bodies of Plants, in relation

@1\?{“ ~to the Earth from whence they Spring,
_or, which is. the fame thing, with re-

f ed to the Horlmn, has been counted wonderful
in our Hiftory of 1700; it will be eafie to joyn the
fullowmg Obfervation to what Monf, Dodart e
ported before upon that. Subject. 1.
The fame Gentleman faw, in the Month of De-
cember, a heap of Acorns.upon the Ground, which
had been trod under the feet of Paflengers; faveral |
of thofe Acorns had put cut, but none of em had
taken root. - All thofe Germes are nothing but thai
Roots of the growing Plant, and they fprang out of
the Centre of the pointed part of the Acorn, and.
were from 4 to 18 or 20 Lines in length. In @
word all thefe Germes or littleRoots crept along feck=
ing the Earth; ; and as there was none of em which

by
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by the chance of their Situation were dire&ly turn-
ed towards the Ground, they made all of ’em fuch
Turnings and Windings as were neceffary to get
thither by the thorteft way, or perpendicularly.

Monf. Dodarr obferved particularly one Acorn
that had the Centre of its Point turned dire&ly
upwards or towards the Zenith, and the Root

which came out of it, after having followed that Di-
re@ion for about the length of an Inch, turned fhort
of it felf, thatit might inclinetowards theEarth.

This put Monf. Dodart upon the Thoughts of
 planting fix of thofe Acorns in a Flower-Pot, the
| point of their Root as direétly upwards as he could,
| to fee what would come of it ; and he cover’d ’em

with two good Fingers breadth of Earth mode-
rately crufhed down.

About two Months afterwards he dug them
up, and found that all the Roots had made a Crofs
or Elbow, that they might turn downwards 3 as if
| they had been fenfible of the Trick thatr was put
Upﬂl‘l them.

- According to the ConjeCture propofed by Mon-
fieur Dodart in the Hiftory of 1700, which is,
ithat the Vapours of the Earth contraél the Fibres
of the Roots, and thereby draw them towards the
Earth 5 this Faé would be inexplicable, {uppofing
'that the Acorns had been planted very exactly and
| geometrically with their Points upwards. Forin that
icafe the Vapours not being able to affe one fide,
‘or one part of the Root more than the other, they
'could not contraé the Fibres thereof on any fide ;
‘and confequently they muft leave to the Root its
Mfieft Direction upwards. But it is probable, that
| this Geometrical Exactnefs was not, and even could

- 13 not
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not be obferved in planting the Acorns, fo that as
{oon as the little Root inclined towards the Earth-
more on the one fide than on the other, the Va-'
pours prefently found out that weak Part, and.
there applied themiclves to contra& the Fibres,

and by that means to draw the whole Root down-
wards. | - -

A AR DI Bty

| upﬂn the Origin of R1vERS.

E&};Sﬁ ¥ Onfieur Mariotte, and Monficur Perrault,
‘%M a Brother of him who has been one of’
.25 the moft Werthy Members of the Aca-
@ demy of Science.{ have referr'd the Ori-+
gin of Fountains and Rivers to Rain.

Thofe Gentlemen pretend that the Rains pene-
trate the Earth *ill they meet with the Clayey
Parts of it, which are folid enough to fuftain and
ftop them, and that they glide and run along the.
Bottoms of fuch Earth, on the Sides that are moft
inclined or fteepeft, *till they meet with an Open-:
ing, by which they efcape 5 that is what we call
a Spring. If we calculate the quantity of Rain
or Snow that falls in a Year upon all that Earth.
which is to furnith, for inftance, the Water of the;
Seine, we fhall find that the Seine does not require;
above the 6th part thereof, which allows the Au~
thors of this Syftem room enough. As for the;
Continuity of the running of Rivers, it proceeds;
from the flow manner in which the Rains pene-
trate the Earth, which are a long time in gathering
themfelves upon the Bottoms that contain tth

allcxi
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after they are fallen. Moreover, when the Rivers
are very large and deep, they overflow the Lands
a great way beyond their Banks, with the Waters
which re-defcend afterwards into thofe fame Rivers,
as they become lower ; but their Defcent is flow,
and confequently contributes towards feeding them
in fpight of the long Drougths. The Birth of
thefe Springs is ordinarily at the foot of Moun-
tains, becaufe the Mountains colle® the largeft
Quantities of Water, ‘and give *em a greater Incli-
nation towards one and the fame Side ; and if we
fometimes meet with Springs in high places, and
even at the tops of Mountains, they muft needs
defcend from places that are yet higher, and be
carried along Beds of Clay, as if it were by na-
tural Channels. But if between one Mountain,
from the top of which there comes a Spring, and
a Mountain yet higher, which is to {upply the
Water of it, there fhould be a little Valley; you
- muft imagine that Spring to be like a Watzr, which
~ from a Receptacle of a certain Depth, has been
carried by Subterraneous Pipes, and is come to
make a Jet or Cafcade of a Heighth equal to that
of the Receptacle, or lefs.

Monficur de la Hire examined this Syftem at
the moft eflfential Part, where Authors likewife
feem to be leaft upon their Guard. He had a
Mind to try by Experiments, whether the Waters
of Rain or Snow could penetrate into the Earth as
far as the Tuff, or asfar as the Clayey parts, and he
found they did not penetrate at the depth of 16
Inches in a fofficient Quantity to form the leaft
Collecion of Water upon a folid Botrom; befides,
it was necellary that the Earth upon which he made
| 1 4 his
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his Experiment fhould be entirely divefted of Grafs
and Plants 5 for where there was any, and they
becoine alittle- ftrong,’ the Rain was fo far from
being fufficient to. collect it felf' below the Depth
of 16 Inches, that it did not fuffice even ' for the
Nourifhment of {uch: Grafs or Plants, and they
were forced to water: them -befides from time to
timedV 3o o0t g vyl 2l ZoriIAg

This Oblervation excited Monf. d¢ /e Hire to
examinemere nicély into: the quantity of, Water
confumied:by Plants. In the-Month 'of Fune, he
put into-a; little Viel; ‘in’which there .was one
Pound 'of /Water exactly weighed, two Leavesof 2
Fig-trec of a middling, Size, and which- weighed
together - five Drachms and 48 Grainsy theStalks
of the Leaves were within the Water,  and the
Neck of the Bottle was. very well: {topped, He
expofed the whole to the Sun and Wind, and in
the fpace of five Hours and a half, the Water i
the Viol was diminifh’d two Drachwms, thatis to
fay, one 642k part, which the two Leaves had
drawn, and the Sun and the Air-afterwards caufed
to evaporate. - As the fréfhnefs of the Leaves 1s
not maintained, at leaft in'the day-time and during
the Héat, but by the continual Paflage which they
give the Water that afcends, from the Roots, and
1s afterwards diflipated, thofe two Leaves if they
had been growing on the Tree, muft have drawn
from the Karth in five Hours and a half, the two
Drachms of -Water to preferve themfelyes in the
fame flate of frefhinefs. One may judge from
thence how much the whole Fig-tree drew in one
Day 5 and confequently, what a prodigious Quan-
tity of Water is {pent-in the INourithment of Plants,
- : @ ; . L
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it 15 pmbably for this reafon that the Rains do moft
abound in Summer 5 and that the three Months of
Fune, Fuly and Auguft, do commonly furnifh as
much thereof as all the reft of the Year. It a
pears by the Experiment of Monf. de /o Hire, that
the Rains alone, even in that Sealon; would not
fuffice for the fupport of the Plants : for the Moi-
{fture of the Earth, the Dews, Miftsand Fogs; do
very much contnbute theretn, ‘how then cnuld thc
Rains only produce Rivers 2

The Obfervation of Monf. de. L;a Hzre upon the
Df:.pth to which Rain-water can penetrate, was
made upon a middling fort of- Earth, between
Sand and Clay ; and which confequently did not
much reﬁﬁ the Water ¢ If the Earth were only
Saudy, it is certainthe Water would penetrate much
deeper, and then, | provided that all the other Cir-
cumn{tances were favnurablf:, a River or a Fourtain
might proceed from the Rains, and without doubt
it docs {o happen in fome pl’ices but this Orlgm
is not the moft general.

_For . Example How can this agree with the
Water of Rungis near Paris 2 Thereis 50 Inches
of Water always running; all the Earth that could
furnith it, doesmot receive a Quantity of Water
equal to thofe 50 Inches, if you compute it ac-
cording to their continual running ; and befides, the
greatelt part of ‘the Rain-waters do either eva-
porate after they axe fallen, or feed the Plants, in

a Country that is much cultivated. It is true,
the Water there is {hallow enough, but its Depth
does confiderably exceed 16 Inches. ~ The Country
is high, and fuch is 1ts Difpofition, that to bring
the Waters from {ome places yet higher, one muﬂ:

{uppole
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fuppofe that there are natural Pipes, fuch as thofe
that are made ufe of to throw Water artificially,
and that they do defcend and afcend after the fame
manner 3 an Hypothefis pretty hard to be con-
ceived 5 for befides that, this Difpofition of the
Pipes and Aqueduds is too exac and regular to e
natural, how happens it that'it fhould never fail
by any Cleft or Crevace 2 ' '
Wherefore, for the Explanation of thefe Kinds of
Springs, other Philofophers have fancied Subter-
raneous and Concave Rocks, which like Alembicks
recetving from the bottom ' of the Earth watry
Vapours, might condenfe them by their Coldnefs,
and reduce them to Water again. - But Monf. 4
lz Hire obferves, that this Syftem can’t be applied
to the Waters of Rungis y for he caufed feveral
Pits to be made thereabouts, but could find no
Rocks 5 and confequently thofe Waters were not
colleted by fuch fubterraneous Alembicks.
' What remains then? Monf. de lz Hire inclines
moft to this laft Syftem, but allows not of the
Necefity of Alembicks. =~ There may be under
Ground, and upon a Level with the Sea, great
Receptacles of Water, from whence the Heat of
the bottom of the Earth will raife Vapours, which
being come towards the Surface, will be condenfed
by the Cold they meet there; after which they
will run upon the firft Bed of Clay they can find,
’till an opening throws them out of the Bofom of
the Earth. But thefe Vapours when they have
refumed their firft Nature of Water, can’t fall
down again by the fame Conduits by which they
afcended when they were Vapours 5 and tho®

that could be conceived, yet it is neverthelefs a
Difficulty
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Difficulty, and a kind of begging the Queftion in
this Syftem. |

‘Monfieur de la Hire has, notwithftanding, 1m-
proved the fame by a new Notion: He fuppoles
that the Salts in " Stones may ftop and fix the Va-
pours, and thereby -contribute to the changing
them into Water again ; and we fhall fee that
an Experiment, which he has not carried fo far
as he intended, favours that Notion.

The Fountains of frefh Water which feem to
have a2 Flux and Reflux like the Sea,and which ne-
verthelefs do not come from it, becaufe their Wa-
ters are frefh, do naturally enter into the Hypothe-
fis of Monf, de lz Hire. "When the Sea afcends, it
comprefles the Air inclofed in the Cavities that con~
tain the Subterraneous Waters, and the Air thus
compreffed obliges them to fly out by fome Ori-
fices, which we fee commonly perform’d by feveral
Machines. As for thofe Fountains, which only
flow by Intervals, and at certain Hours of the Day,
they proceed - from fome Snows upon which the
Sun does not fhine at thofe Times,and which ceafe
melting when that is withdrawn.

By thefe two Examples it will be ealy to folve
the Caufes of extraordinary Fountains, as foon as
we can be informed of the particular Circumftances
of them; the greateft Difficulty 1s to come at good
Accounts, and fuch as are throughly purged from
thofe falfe Miracles which popular Traditions are
always adding.

From this general Theory Monfieur de /2 Hire
defcends to particular Remarks upon the ufe of Rain
and Spring-water, and that contained in Cifterns.

He takes notice of an Accident new enough, of
{fome



204 A "Pbifﬂﬁ?ﬁbiﬂdl Differtation

foree Rain-water kept in the Obfervatory, and’
which fmelled very much of the Smoak, thereafon’
of which was, the Obfenratary ftands 'on the South-
fide ‘of Paris, and that Rain fell with a Nm‘rhf
Wind, which drove the Smoak of ‘the Chimnéys
upon the Obfervatory, and mmgleﬂ the Partitles
thcre.nf wuh the Ram 1]

ﬁamgmtamft dbmnfuﬁ”}m_ﬂ "'bcj“‘ dta

Hpan tbe Mmmer i wbn:b ﬁnweral Bom E s are
turned b

_ﬁg, T is not on ) oy Uﬂd.ftﬂdﬂdiﬁg HE‘:IE isat

3 I% a Fault in difcovering  matural Caufes,;

'Qn ! ,fé but it feems J:kem{[é that'our very Eyes

X8 are deficient in obfervingthe Effeéls,

and a thoufand things do continually offer themfelves
to our View, without being taken notice of.

- How few are they that know that the SheZs of
Snails, which are Helixes turned about a fort
of a C-::-ne, are -all turned after the fame man=:
ner in the fame Kind, and, whichis yet more con-
{iderable, ‘after the fame manner, ‘in almoft all’
the Kinds > The manner of turningis from the Left
to the Right, if you view the Shells from the
fharp endupwards. Monfieur Parent, after feve-
ral Enquiries into all the Snails of the Land of the
River, of the Sea, and even of the Stones, could:
meet with but three Kinds in which the Shells are
turned from the Right to the Left.

He has carried t‘us Obfervation as far as the
Plants, of which there are a great number that

St have’
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have cither their Stalks, or their Flowers, or theix
Cods, turned aftera certain manner 3 others, whofe
Flowers or Seeds run along about the Body of the
Plant like a Helix, and confequently faften them-
i?elr{éﬁ thereto in a. determinate .manner, which
~manner is always the fame in the fame kind; and
moreover Monficur Parent having made the moft
ample Reckoning he was able of the different Kinds
with refpec to thefe forts of Peculiarities, he al-
ways found that one certain manner was predomi-
nant, that is to fay, for inftance, that 1n 33 kinds
of Plants that had their Stalks turned to the Right,
there were but four turned otherwife 5 and that m
15 kinds the Cods or fhells wereturned to the Left,
and in two only to the Right, PR T
" 'Monfieur Parent has likewife obferved, that the
Fibres of a Heart of a Man, are always turned ‘in
the fame manner, the External from the Right to
the Left defcending, and the Internalafter the fame
manper afcending ; and that on the contrary, the
Tuff. which the growing Hairs form on the Top
of the Head, is almoft always turned from the
Icft to the Right with refpe& to him that wears
them. . | | .
" Teis fufficient to have faid, that upon thefe kinds
of Subjeds that are {o rarely taken notice of, Qb-
fervations may be made, and that one may turn
ones Eyes and Thoughts that way. Every Body
will-afterwards find enow of the like Occafions in
contemplating Nature. . L

The conftant and invariable Determination of
fome Parts, whether it be of a Plant, or whether it
be of an Animal, to be turned after one and the

/ i
fame manner, does affuredly proceed from the Grain
or
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orthe Egg, and this is a new Proof that Genera-
tion is nothing but an Unfolding: Bur who bas
Sixed this Determination inthe Egg, or in the Seed 2

The fame Queftion might be ftarted upon the
fame manner in which Planets tarn, and all may
be referr’d to the firft and purely arbitrary Will of
Him that made the World.  But another Queftion,
to which one feems obliged to anfwer, by the Con-
catenation of fecond Caufes, is to know, why a
greater Number, ecither of Plants or Shells, are
turned after one certain manner ?

Monfieur Parent conjectures, that this may have
fome Affinity with the Syftem of the Loadftone.
He believes that we may allow of two Vortexes,
or Whirlpools, of magnetick Matter turning in the
Figure of a Helix about the Earth, and the length
of its Axis, intwo ways oppofite to each other,
one of which comes out of one Hemifphere, and
the other at the oppofite Hemifphere. This mag-
netick Matter is fubtile enough to penetrate Bo-
dies, and confequently Eggs or Sceds 5 and if by
any Caufe whatever, one of the Vortexes have
more Facility than the other, to penectrate certain
Seeds or Eggs, it turns them in the manner
peculiar to it felf.  Perhaps each Vortex has gene-
rally more influence in the Hemifphere out of which
it comes. At this rate the Bodies capable of being
turn’d would affe& a different manner in the Southern
Hemifphere from that in ours 5 but it is eafie to
judge how many Obfervations are neceflary to make
good this Fancy : It is fufficient to propofe it at
prefent, and to thew fome kind of Probability in it.

An
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An Extraftof a Letter from Monfieur Suaasm
the French King’s Phyfician in Canada
concerning the Caftor or Beaver ; communica-

ted tothe Academyby Moy, N

gﬁ‘;‘*gﬁﬂﬁ largeft Beavers are 3 or 4 Foot

% in Length, and from 12 to 15 Inches
ﬁgﬁ% in Breadth in the middle of their

Breaft, and from one Hip to the other ;

they commonly Wclgh from 40 to 60 Pounds: As
to the Lengthof their Lives, it is thought it does
not exceed 15 or 20 Years. Thefe Animals are
ufually very Black in the moft Northen Countries
We meet likewife with fome that are White ; thofe
of Canada are for. the molt part Brown, but that
| Cnluuramws lighter in proportion, as the Countries
i whlchthyarefuund are more temperate ; for they
are Yellow, andeven very nearthe Colour of Straw
in the (,cmntry of the Iinpis and the Chaouanos,
" The Beaver, of which I give an account here,
was pretty Black tho’ taken on the fide of a httle
Lake, about 12 or 15 Leagues from Quebec, it
wmghed above 50 Pounds.

This Animal is -covered throughout with two
forts of Hair, excepting his Feet, wherc the Hair
is all the fame and very fhort. The Hair of the
firft kind is of the Length of, from 8 or 1¢ Lines,
to 2 Inches, and grows fhorter towards the
Head and Tall, this is the Biggeft, Coarfeft, and
moft Shining, and gives the chief Colour to the
Beauer:  If you view one of thefe Hairs with'a

Micro-
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Microfcope, you fee in the middle of it a Line
much more tranfparent than the Sides, which
makes me think it is hollow.

- The other kind of Hair is a very fine and clofe
Down, of the Length, of about anlnch ; it defends.
the Creature fmm Cold, and ferves to make Hatts

and Stuffs: The Skins that have. been ufed by the
Indians for Cloaths or Coverings for their Beds are
the moft fought after, by reafon that they have
loft their long Hair, and that the Down which re-
mains is become. fat and oily by the Effluviums
that come out of their Bodies, and fo are much the
better for the ufe of the Workman When the Ani-
mal is alive and at work, this Down is preferved and
defended from the Dirt by the coarfe and long Hair.

“There are feveral Particulars relating to the man-
ner of Life of this Creature that are worthy Obfer-
vation, _

1. When the Tnnundations and Flonds are paft, -
the. Fs.males return to their Lodgings to bring forth
their Young ; the Males keep the Field ’ull the
Months of Fune and Fuly, and d{}nt return home
’till the Waters are quite down 5 then they repair
the Damage which the Floods  have done to their
Houfes, orelfe they make new ones.  They change
the Place of their Habitation for three pnnmpal
Reafons, ("1.) When they have confumed the Food |
that was neareft them. (2.) When they are too
many of ’em together. And, (3.) when the Hunters
are too troublefome to them. i
' 2. Whenthey are about eftablifhing their Dwel-
hngs they make choice of a place plentiful in Pro-
vifion, water’d with alittle River, and proper for
makmg a Lake or Dam ; they bf:crln with raifing

. - a Caufey
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4 Caufey of a {ufficient Heighth, to bring the Water
up to tf‘:e firft Story of their Houfes, ~ If the Coun-
try is flat, and the River bollow, the Caufeys are
long, but not fo high as in the Valleys. Thefe
Cauleys are 10 or 12 Foot thick at their Founda-
tion, but grow {till narrower to the Top, where
they don’t commonly exceed 2 Foot. As thefe
Animals have a great Facility in cutting' Wood, they
do not fpare it, and they commonly cut it in pieces
as big as ones Arm or Leg, and of the Length of
from 2 to 4, 5 or 6 Feet; they thruft them by one
of the Ends very deep into the Earth, and place
them very near one another, croffing them with
other pieces of Wood, but fmaller and {lenderer,
filling the hollow Places with Clay, they continue
in proportion as the Water nifes, that {o they may
more eafily tranfport the Materials, They ftop
at laft thefe {orts of Dykes when the Waters inclo-
fed canreach the firft Floor of the Houfe they are
making ; the {ide of the Caufey next the Water is
- made floaping, and the Water that weighs according
- to its Depth, prefles it powerfully againft the Earth,
- the oppofite fide is perpendicular ; they are folid
enough to fuftain the Perfons that walk upon
them, and thefe Animals are very careful to kee
them in good Repair, patching up the leaft Breach
or Gap with Clay; ifp they find that they are ob-
ferved by the Hunters, they either work by Night
or elfe quite forfake their Buildings. -
3. The Caufey being finifhed, they work at their
Cabins or Houfes, of which they always lay a fo-
lid Foundation on the Banks of the Water, upon
fome little Ifle, or elfe upon Piles. Their Houfes
are round or oval, and {tand two third Parts out

U of



300  An Extrat ﬂf alerrer

of the Water, but they take great care to leave one
Door that cannot be ftopt by the Ice. Sometimes
they build their whole Cabin upon the Earth, and
make Ditches of 5 or 6 Feet in depth, which they
bring quite to the Water; they ufe the fame Ma-

terials for their Houfes as for the Caufeys, excepr,
that the Houfes are perpendicular, and end in akind
of Doni¢ 5 the Walls are commonly two Foot in
thicknefs ; their Teeth being as good as the beft
Saws 5 they cutall the ends of the Wood that ftand
out of the Walls, and cover the infide and the out
with a-kind of Plsiftering made with Clay and
dry Herbs 5 upon this occafion they make ufe of
their Tails to finooth and fettle this Plaiftering,

4. The infide of the Cabin is vaulted in the Fi-
gure of a handle of a Basker, and made fitto lodge
8 or 10 Beavers. Outof work this Houfe has 8
or 1o Koot in Breadth, by 1o or 12 in Length,
fuppofing the Cabin to be Oval. In work it is
4 or 5 Foot broad, and 5 or 6 long : Ifthe number
of Beavers is 15 or 20,and fometimes to 30, which
howeveris very rare, the Houfe is large in pro-
portion, and there are even feveral of ’em oppofite
to onc another. Some Miflionaries have af-
fured me that they have found 400 Beavers lodg’d
in different Cabins, which maintained a Communi-
cation with each other. There are feveral Stories
in a Houfe, to the end that the Creatures may re-
tire as the Waters increafe upon them 3 they have
likewife a Hole or Opening diftin& from their
Door, and from the Place where they wath them-
fclves 5 the ufe of thofe Holesis for difcharging
their Excrements. |

5. There
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5. There are of thefe Creatares that they call
Pand-Beavers; “and thefe are lodged in Caverns
made in a Ground higher than the Banks of the
Water,  ‘They begiti their Houfe by an Opening
that is more or lefS'advanced into the Witer, ac-
cording as the Iee may be wiore or lefs thick, and
they contiriue this opening s or 6 Foot in’lenpth,
but it has no more breadth than juft enough for a
Paffage ; aftér which they make a little Damof3 or
4 foot every way, where'they bath asofteh asthey
pleafe. ' Afterwards they eut another _Tr‘e_nch: ar
Cavity it the Earth, which rifes likewife by Sto-
ries, to keep themfelves dry as ' the Waters fwell.
We ineet with fofiie of thefe thit are above oo
foot inlength 5 the Beavers cover the places where
they lie with Grafs; in Winiter they make Sha-
vings, which ferve them inftead of Mats,
6. Allthefe Works, efpecially of thofe Beéavers
that ' live in the Cold Cotiatries, are commonly
finithed in the Months of Auzuft and September,
which 1s the time when they begin to make their
Winter Provifions : They therefore cut Wood jn-
to long pieces; from 2 of 3 foot, to 8 or 10; the
great pieces are drawn by fevaral of thefe Animals,
the little by one only, but by feveral ways, leaft
they fhould interfere with eich other. At firft
they put a certain quantity of the Wood upon the
- Water, where it floats 5 thefi they place new pieces
tpon the former, fo Heapinz on more and more,
till theie Provifion anfwers to the number of Anj-
mals that intend to lodge together :  For inftance,
the Provifion for 8 or 10 Beavers is 25 or 30 foot,
fquare, upon'8 or 1o foot in dépth & this Wood is
| mot heapt up after the m:{gﬁer of our Stacks, but
- 2 in
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in fucha way that they can take it down when they
pleafe, and they only eat fuch pieces as are foak’din
the Water; but before they eat *em, they cut them
very finall, and carry: them into. that part of the
Cabin where they lyes if they had cut them down
before they had put them into their Wood-yard, the
Water would difperfe and carry them away. -

7. Asto the Hunting of thofe Creatures, it is made
from the beginning of Nov. to the Month of March
and April, becaufe they are well ftockt with Hair,
They cither kill them by Ambufcades, or they take
them with Snares, or by digging Pits for them the
Ambufeade is the moft troublefome and leaft certan
way ; the moft ufualis that of laying Snares for them.
Tho’ the Beavers have laid in their Provifious, they
o0 neverthelefs intothe Woods from time to time, to
feck for freth Food ; the Hunters alfo that know
how much they love frefh Wood, above thatwhich
has been floating in the Water, bring them f{ome
and lay it near their Cabins, at the fame time ma-
king fuch Traps as are ufed for catching Rats; they
plant deep in the Ground feveral Sticks of 3 or 4
Foot in length, among which there is one laid
a-crofs very heavy, raifed about a foot and a half,
under which they put for a Bait, a Branch of: Pop-
ler Tree, of the length of 5 or 6 Foot, which leads
to another very fmall Branch; this anfwers to
the crofs one with fo much exadnefs, that tho’ the
Beaver moves the firft, the Crofs beam does not
fall, till he cuts the little Branch, and then it al-
ways cofts him his Life. 1

8. The way of taking the Beavers by Pits
isthus; they make Holes in the Ice with proper

Inftruments when it is not above a Foot thick 3
4 i e
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the Beavers don’t fail to come to thefe Holes for
Breath, and then they kill ’em with a Hatchet.
There are Hunters that fill thefe Holes with the
the Beards of Corn, or with Straw, that they may
not be feen by the Beavers, and then they catch ’em
by one of their hinder Feet. If there is any Brook
near their Cabins, they cut the Ice a-crofs, and
place a good ftrong Net over it, in the mean time
another breaks the Cabin to drive out the Bzavers,
which don’t fail to make gowards the Hole in the
Ice, and fo fall into the Snare.

QWWWWﬁWW;@

A Philofophical Account of the Foxmica-Leo,
or Lion-aNT, by Manﬁqfir PouraxT.

BgESSHE Formica-leo or Lion-ant, is an Infe&
& T ¢ that pretty much refembles a Spider by
{g&w;@ its Inclinations, by its Manner of Spin-

“M™ ing, and by the Figure and Softnefs of
its Body. It has fomething likewife of the Hog-
loufe, and at firft fight one would take it for that
little Animal. Its Colour is a dark Grey, it is
‘marked with black Points, like fo many little
\Spears, which make it appear all armed with
'Quills like a Porcupine, when one looks upon it
‘thro” a Microfcope : Its Body is furrounded with
feveral Circles,which makes 1t appear all wrinkled
It hagh fix Feet, four are faften'd to its Breaft, and
itwo to a long thing that one would take for its
‘Neck ; Its Head is little and flat, its two Horns
‘hard, hollow, of the length of two Lines, a little

bigger than a fingle Hair, and cropked at the end
E Us | - like
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like the Nails of a Cat, . When oug views. them
with the Microfcope they imk like the Horns of
a.great Beetle, which we call a F liymg ftag : At
the Bafis or Bottom of each of thﬂ Horns, there.
is a little black Eye which fecs very quick,. for.
the Infect runs away at the fmalleft Object it per—T
celves. 1. -

Tlus Infe@ is called the Fﬁﬂfﬂfﬂ*[é‘ﬂ, becaufe 1 1t
ufually lives upon A4nts that fall into  1ts Snares :
but that fhould not entitle him tothe Name of a,
Lion, being nothing mc}e than the Cunaing of a;
Fox 3 it would therefore more properly be named
the Formica- ~vulpes.

Temperance is of great ufe to this little Ani-
mal, for it lives upon nothing elfe but fome Ants,
or other Infects, that accidentally fall into its Trap
but the greate{’c part of his Prey are the Ants,
becaufe all the little Animals that have Wings
efcape his Ambuthes 5 and others are either too
big, or their Skin too hard to be pierced by 1ta
Horps.

Fhis 1s his Method for catchmg Infeds, he
commonly plants himfelf at the foot of an old
Wall, to be cover'd againft the Rain. There muft,
be a very. fine and dry Sand in. the place, to,
the end that he may ‘mzke a Pit or Hole, the Fi-.
gurc of which is a Concave Cong ll'l‘.'ﬂﬂﬁd |

When ke has 2 mind to make buta f{inall Hole
he bends his Tail downwards, which ends in ag.
Point, and which he ufes like 2 kind of a Plow~
thare, with which he tills the Ground, man’.‘hmg,
baukwards and with little thakings : When he 18/
come to a fmall Depth, he toffes the Sand very:
high with, his Head, feveral times, and as faft as:
he can 3 and fo his Pit is wade. But

u?,
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- Butwhen he would make a deep Ditch, hedraws
at firft a great Circle which is the Bafis of the
Cone or Pit; that. he is about to dig. - He then
thrufts himfelf under the Sand, which he tolles
up very high with his Head atevery Step he makes,
always going backwards: As he delcends he de-
fcribes a Spiral Line, which ends inwards at
the point of the Concave Cone that he has
formed,

His Head is very proper for throwing the Sand,
for it is flat, and his Neck very long when he does
not draw it 1n: Thus he is able to give great toffes,
as | have feen in thofe that I have obferved, which
have fometimes thrown half a Foot from their
Dens the Carcafles of the little Infeds they have
{fucked. When the Sand-Den or Pit is finithed,
he places himfelf on the fide of the Bottom of it,
and nothing appears of him' but his two Horns,
which he opens at the top of the Pit.

Whilft he lies thus in Ambufcade, if any Ant,
or other like Infe&, pafles by upon the brink of his
Pit, and throws down any Grains of Sand as it
goes along, that 1s a Warning to the Formica-leo,
that there is Game for him at hand, with that he
tofles up fome Sand with his Head upon the Ant,
to make it fall into the bottom of his Den between
his two Horns, for he never runs after ir. = But as
that does not always come to pafs at the firft ftroke,
and the Infect difcovers the Snares that are laid for
1ty 1t climbs up to get out of the Hole, and fome-
times falls back, by reafon of the mobility or loof-
nefs of the Sand 5 then it trys to get up again, but
the Formica-leo, always upon the watch throws
inore Sand upon it 3 if the little Creature falls into

U4 his
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his Horns, he clofes it in them, and contra@s them
nearer to his Body, crofling them over one another,
then draws the Infe@ under the Sand, f{ucking it
as long as he finds any Moifture in it. |

When there remains nothing more than the
Skin of the Ant, he toffes it out of his Den, and
if that happen to be demolifhed, or diforder’d in
the Scuffle, he repairs it for freth Game.

This Animal would rather die of Hunger than
go out to feek for his Food, as other Infects do;
but it is not thro’ Cowardice, as one would be apt
to think, that he makes this crafty fort of War;
for he cannot do otherwife, becaufe he never goes
but Crab-like, backwards and by little L.eaps. He
~is Day and Night upon the watch hid under the
Sand 1 the bottom of his Deny becaufe not being
able to hunt for his Prey, he muft be content with
what Chance brings him, which does not often
happen : Thus he is forced to do in length of
Time, what Nature will not fuffer him to do by
Motion or Swiftnefs.

But it fhould feem, for the Reafons which Iam
going to alledge, that all thefe Devices are ufelefs
for the Subfiftence of this little Animal, which
one would fay does only catch Infeéts out of Plea-
fure, and to divert it felf like a good Sportfman.

1. He never clofes the Infe@s but with the ex-
tremity of his Horns, which do not feem to be
hollow at the end of ’em 3 wherefore it 1s not very
likely that he fhould draw out the Blood of the
little Infe&s with that part.

2. When one views this Creature with a Micro-
fcope, one can’t perceive that he puts out any
Sting or Inftrument proper to {uck thofe Infedts he

catches, ,
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catches, as feveral other Creatures do, and one
always fees a confiderable fpace between his Head
and the Infe& that he embraces with the tips of
his Horns. | _

3. I have put feveral of thefe Creatures in a
Box, and kept them clofely thut up in it for fix
Months together, left any Infe& frould fali into
their Holes ; notwithftanding which they lived
like thofe that one feeds with Flies, and have made
their Snares, and the Changes that I fhall mention
hereafter ; which might induce one to believe that
the Formica-leo can live without Food.

But when one confiders that his Horns grow
after they have been cut off; that he falls away
when he can getno Food 5 that after having caught
but one Infect only he feems much bigger than he
was before, and that having fuck’d a Fly for the
fpace of two or three Hours, that Fly becomes fo
dry, that you may Powder it, by rubbing it be-
tween your Fingers ; I fay all this being confider’d,
one muft be convinced that tho’ the Formica-leo
can live in fuch a manner, that one dues not per-
ceive from whence he fetches his Food, yet he
certainly does not fubfift without it.

I believe therefore one may look upon the Horns
of the Formica-leo, as two Syringes with which
he pumps out the Juice of the Infe&t. 1In effe& I
have confider’d them with a Microfcope ufed for
the viewing Liquors, and which extreamly mag-
nifies the Objects, and I perceived a tranfparent
and membranous Body that ran along the Cavity
of the Horn, the Ufe of which might be the fame
with the Sucker in the Syringe.

When
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When the Formica-lec isarrived at a certain Age,
and would renew himfelf that he may appear un-
der another Shape, then he makes no more Snazcs,
but ploughs the Sand, leaving Tra&ts and vexy irre-
gular Roads upon it. :

After he has been a long time ploughing, he
buries himfelf under the Sand, where he makes a
hollow Globe, or. Bowl, wherein he thuts himfelf
up, in order to his Transformation. This Bowl is
made of Silk, Glue and Sand, all mixt together,
he {pins his Silk with his Back-parts almoft like a
Spider. The Glue comes out of all Parts of his
Body, and for Sand he has enough in the Place of
his Retreat.

To make this Bowl, he turns infenfibly into an
Orb as upon a Centre,throwing his Back-part every
way till he touches the Sand with it, in order to
faften the Silk thereto; which faftening is per-
formed either by entangling the Silk in the rough
Parts of the Grains of Sand, or elfe with a vifcous
Matter, with which perhaps the Silk it felf may
be impregnated. But let it happen how 1t will,
the Grains of Sand are fo well glued to the Silk,
that it is pretty hard to {eparate them from it, even
tho’ you fhake ’em flrongly whilft the Work is
vet foft, or rub them with the Fingers. * '

This Silk is mcomparably finer than the ordi-
nary Silk, for you can fcarce fee it but with the
help of a Microfcope 3 to view it well you muft
dig out the work of thefe litl‘lﬂ Creatures, before
it be quite finifhed 5 you will then tind it {oft like
Cotton, not having been yet harden’d by the Glue
which proceeds but very ﬂDWIy. from the Body of

the Animal : You muft raife this Silk into the Air
with
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with. the. Point of a Needle, and you will fee
Spaces between the Grains of Sand as they hang
down, without being able to fee the Silk it felf,
fo exceeding fine is it, unlefs you ufe a Micro-
{cope. - g
It is impoffible without fome Art to {ee how
thefe Animals fpin their Silk, and how they build
their Houfes, becaufe they always work under the
Sand. You muft therefore take away ' the Work
from them feveral times before it is finithed, and
then they will begin it again, and at laft become
(o weak with working, that they will no longer
have Strength enough to hide themfelves undec
the Sand, according to thelr Cuftom, by which
means you fhall fee them flowly fpinning their
Silk with their back Parts upon the Superficies
of the Sand, after the manner that I have already
related. _ |
When the Formica-leo has wrought a long time,.
he finds himfelf in the middle of agreat foft Ball,
which as yet is only compofed of Silk and Sand
mixed together : This Ball grows harder by little
and little, being moiften’d with a vifcous Matter
¢hat comes out of the Body of the Antmal, and
penetrates his Houfe on all Sides.
" That which chicfly convinced me that there pro-
~ cecded a glutinous Humour out of the Bodies of
thefe little Animals, was the feeing feveral Grains
of Sand faften’d to the Neck of one of ’em, where
it made a little hard Rock; whilft he had this
Burden upon his Neck, he could make no more
Snares, becaufe it hinder’d him from moving his
Head ; whereupon I broke the little Rock off, and

then the Formica-leo prefently made his Snare‘i
and
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and fometime after fet about making his little
Houfe. | .

 When the Formica-leo is fhut up in his little
Habitation, he lires it on the infide with the Silk
which he Spins. This Silk being no longer min-
gled with Sand, is formed into a very clofe Texture,
and refembles a little Pearl-colour’d Satin in which
the Animal takes its reft, having his Head folded
between his Legs. One might imagine at firft,
that this Sattin 1s a dry Glue loofen’d from the
Body of the Animal ; but if that were fo, it would
eafily break in the folding or bending of it, which
does not happen, nor would it be {o flexible as it
is : Befides, this little Stuff makes part of his Cafe,
at leaft it is fo well faften’d to it, that it can’t be
{eparated without deftroying the Cafe it felf. 1
put this Sattin into the Water for fome Days, but
it did not diffolve, as it fhould have done if it
had been a Glue 5 however it loft its fine Colour,
which made me think that the little Glue that was
mixed with the Silk, and which perhaps gave it
that fine Glofs, was diffolved, and the Stuff left
alone. This little Sattin 1s pretty like that which
is made by certain Spiders upon the Leaves of
Trees, ferving them for a Lodging or Neft to
lay their Eggs; but it is thicker than that of
thofe Spiders.

To fhew that the Formica-leo does not work upon
this Tapiftry, nor hang his little Houfe with i,
till it be quite built, if you open it before it be
grown hard, you will not find it hung with the
Sattin we have been {peaking of. |

My Formica-leo’s remained in their Lodgings
for the fpace of fix Wecks or two Months bef;:]}re

they
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they were turned into little Worms 5 but the time
of their ftay is not fixed: They had put their
Heads between their Legs, to make themfelves as
round as poflible, to the end that they might take
up the lefs place, and accommodate themfelves the
Dbetter to the Concave Figure of their little Bowls.
. When the time of their Metamorphofis came,
they began to ftrip themfclves of their firft Skin,
to which their Horns, their Eyes,and their Hair re-
mained faften’d. - That Skin was whitilh within-
fide, with an opening all the length of the Belly,
out of which the Infe&, which I am about to de-
{cribe, proceeded. -

After that the Formica-leo has fhed his Skin, he
appears under the Form of a little Worm, which is
ahout three Lines in Length, having four mem-
branous Wings, {ix Feet, two great Antenna or
Horns, foft and hollow, two black Eyes, and two
Pinchersin the form of Saws, which {erve him for
Teeth. This little Worm remains fometimes in
this Condition before itappears under a new Form,
.~ but one cannot tell how long, becaufe the Formica-
leo from which it proceeds, fhuts himfelf up in his
Houfe when he is to be turned into a Worm. |

When the Worm would come out of its little
Houfe to be metamorphofed, it gnaws a little
round Hole therein with its Teeth, which are pre-
ty like thofe of a Grafhopper : However, the Hole
that he makes does not appear round, becaufe the
piece commonly remains faften’d at one end, which
renders the Paflage fo firait, that half the Worm
remains in the Cafe, and t'other half out.

In
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~ In this Condition the little Worm is no longet
living, °tis only 4 membranous and trafparent
Cafe, with Horns, Eyes, Teeth, Wings, Feet, &ve.
which are the Cafe'of the like Parts of a fine Fly
that we call a Demoifelle, that comes out of the
fame Tuy or Cafe, by a little-Hole made upon- the
Back near the Head.” This Fly is 15 ‘or ‘16 Lines
in Length, buthis Wings at firft aré no more but
25 becaufe having been fhut up 'in Cafes that
wereno longer, they were forced to'take the Fi-
gure and Size thereof.” Thefé Wings are moift and
pleated in fevéral Folds, which ‘are open’d in two
Minutes time, arid become longer than the Body.
- When the Fly comes out of its Cafe, it remains
fometitiie upon 1ts Feet to dry its Wings, that ‘it
may ily, and enjoy a more merry Life than 'that
which it pafled utider the Skin of the poor Forica-
leo. | | 1
- Whilft this Fly is in the Cafe of the Worm' it
can have but” 3 Lines in Length, becaufe the
Worm it {elf 18 no longer ; but fo foon as it gets
out it fretchesit felf as far as 1§ Lines, This{ud-
den unfolding ptoceeds from hence ; whilft the Fly
1s ftill in its Cafe, it is thorten’d and folded asa
Courcaillet which one fqueezes at both Ends:  But
as foon as it comes out of that Skin, it ftretches it
felf to its whole Length, like a Spunge prefled be-
tween the Fingers, which refumes its natural Bignefs
as foon as you ceafe to prefs it, _
- Inthe Year 1703, the Formica-leg’s that T had
obferved, did not turn into Flyes; that Metaior-
phofis not happening till theYear after : This makes
me think that thele little Infe@s are not changed
trrthe firit Year of their Life, and that it is nai{:cf-

ary
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fary for them toarrive at a certain Age beforetheir
Transformation. |

After that the Fly is come out, if you open the
little Houfe, in which the Formica-leo was {hut up,
you will find, as we faid before, that it is hung
with a fmall Sattin very fleek, and of the colour of
Pearl : You will likewife find there the Skin of
the Formica-leo, which is flatted and ftuck with
Hairs, as have been before oblerved ; you may
alfo fee the Membranous Cafe,. in which the
Fly was immediately inclofed. But that which is
particular in it is, that you will {ometimes find an
Egg there, which the Fly had liid before fhe cime
out : This Eog is two Lines in Lenath, and one in
Thicknefs, and is fomething like a little Gland
lengthened out.” Its Shell is hard, and altogether
like that of a Hen’s Egg: The Subftance contained
mit '1s not Fluid, and I obferved that the Egg
changed its Colour at different Times: T expofed
one of thefe Egos to the greateft heat of the Sun
for the fpace of feveral Days, and the Matter that
- was inclofed in it became hard and as black as
Ink,

Tt feemsas if thefe little Flyes did lay but one
Egg, for we could find no more. in the Bodies of
fome of them which we opened; there was only
one that another had laid in its Houfe before it
came out of it, and one Fly faftening it felf to the
Top of the Box in which it had been fhut up, did
tikewife lay an Egg fome Hours after. However,
it is not likely that each of thefe Flyes thould lay
but one Egg, becaufe there is always fome of them
that are barren, and others that produce Males;
from whence we may eafily conclude, that by

little
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little and little the Species would have entirely
failed. ' |

One may fee by the Precipitation with which
thefe Flyes lay their Eggs, that they don’t always
wait for the Approaches of the Male for laying them:
Itis perhaps, becaufe of the feldomnefs of thefe Coi-
tions, that the Formica-leo’s and the little Flyes that
proceed from them are pretty {carce.

The little Bowls in which the Formica-leo’s are
fhut up, are abfelutely neceffary for the Production
of the Flyes ; for I broke fome of them, that I
might lay the Formica-leo upon the Sand at the
time when it wasready to be Metamorphofed,
notwithftanding which it did not forbear to fhed its
Skin, but the Fly would not come out of the Worm,
in which it was thut up, tho’it lived a great while
afterwards, and made feveral Motions and Attempts
to getout. One of the chief Ules of this Bowl 1s,
that by its Means theFly gets out of the Worm in
which itisfhut up, paffing with Difficulty thro’
the little Hole that the Worm it {elf makes with
its Teeth.

Tt muftbe obferved, that the different Demoifeles
or little Flyes, that during the Summer time {warm
upon the Water in the Ditches and about the
Hedges, do notall proceed from this little Infect.
Thofe that comne fromit have two Anzenne or Horns
that are {malleft next the Head, and grow big-
ger towards the upper end: They have two greac.
Eyes on the fides of the Head, butnone at Top like
the other kinds of Flyes; their Belly is not {treakt
all the length of it, asit is in others, and the end of
their Tail is cover’d with Hairs: Their Wingsare of

the Colour of white Afhes, and little black Spots
on
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on them;” but not diverfified with any lively Co-
 lours. - Wherefore it is likely, that thofe fine Flyes,
' to which the variety of Colours has given the name
\of  Demoifzlles, as well asiall their different kinds
 are of another 'Extradtion. | .. e ()

. Thereare two other fine Sorts of great Demoi- |
 [elles, 'the Origin- of which'is very different from

i thofe 'we have been {peaking: of ;' they proceed™
from two watry Infe@s, that do not at all refemble
the Formica-leo, bt Wi -

. We fhall fhew fome time or other that the In-
{eds from ' whence thefe larger kinds of Demoifelles
proceed, are really Fifhes, for we have obferved
ghew Grigfi&G:. 3707 ot Yo op &1

BRI S L B B O R Y

A Philofophical Difcourfe upm the different
Heighths of the River Serxs at af-
ferent Times. G

EG g5 Very thing is worthy to be obferved, and
& E"ix the Obfcurity of Phyficks is not perbaps
gg%;&@ more owing to the Ignorance of Caufes
4 " than to that of even the Effeils them-
Jelves, Monlieur Amontons had begun to caufe
the Heighths of the Seine at different times to be
obferved by ‘one of his Friends, the Situation of
whofe ‘Houfe furnifhed him with an opportunity
of doing it. 'This Friend of his, who was a nice
and able Obferver, had taken a fixed Point upon
ithe Majfif of the New-bridge, or Pont-neuf, upon
'which the Equeftrial Statue of Henry the Fourth is
| placed. “From thence he computed, Day by Day,
| the Rifings and Fallings of the Seine, upon an im-
X moveable
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moveable Graduation which he had made :there,"
and which he viewed with a Telefcope. Monf.
Amontons having received from him the Journal of -
thefe Obfervations, from the 1425 of Sepr. 1703 to
the laft of Decemb. 1704, he reduced them to the
following Method, - .54

He divided the whole into Elevations and De-'
fcents of the Water, noting for inftance, how many
Days the Water had rifen from the beginning of the
Obfervations, and how high; then how many
Days it had fallen, and how low 3 after that, how
many Days it had begun again to rife, and {o on.

By the fingle Journal of thofe Obfervations, one
might fee, what Time of the Year the River was
higheft or loweft, and how much one Year differ’d
from another, &¢. and by this Divifion of Obfer-
vations into Elevations and Defcents of the Water,
one might fee likewife the number of the Eleva--
tions and Defcents of each Year, their Duration,
their Greatnefs, and all their Relations, according
to thefe different Ways of confidering them.

" For inftance, Monfieur Amontons found that
from the 142b of Sept. 1703, to the-xorh of Feb.
1704,there had been 8 Elevations,which altogether:
made 223 Inches, and had lafted 77Days; that fromi
the 10th of Febr. ditto, tothe 18th of Sept. follow--
ing,there had been 8 other Elevations,which amoun-
ted to no more than 163 Inches, and had lafted 701
Days 3 from whence he concluded, that the Rains:
which contribute to fwell the Seine had been muchu
more precipitated, and {ucceeded one another more:
clofely fiom the Autumnal Equinox in 1703, to that!
of the Vernal in 1704, than fince this laft Equi~
nox to that of the following Autumn, becaufe the:

Amount
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Amount of the firft Elevations was almoft double
to that of the other, and yet the two Periods of
Time were almoft equal. 3 ertged

- Asto the different Defcents of the Water in the
fame time, it was found, that their Greatnefs ot
Quantity, was more proportionable to their Durati-
on; from whence one may conclude;that the Waters
not falling as fwiftly as they rife, it is probable that
at- the time that Rivers {well, they drive their Wa-

ters over the Grounds, which return afterwards, and
{erve to maintain them.

- We do not offer thefe Obfervations, but as a
Sketch of the Confequences which one might draw
ram a {ufficient number of more exac ones, upon
he Heighth of jRivers, in different Times. We
ope that thofe who have the conveniency of ma-
ing ‘em, and who havea Taft for the Advance-
ment of Natural Philofophy, may hereby be invited

0 give themfelves that Trouble. -

A RO R S HAOHORH

Upon Yerrow Ameer

HCIR5SS the fineft Sort of the Vellow Amber
# A i comes from the two Pruffia’s, and that
S ﬁ,gg 1t comes from thence in greater quantities

. than from any other Country, the Aca-
emy is perhaps lefs inftructed in that Matter than
hofe who have done ‘em the Honour to confult
hem ‘about it. They will however publith all
e[y know concerning it themfelves, and will like-
wife add their Obfervations. They don’tintend to
ake notice of what other ﬂuXFhDrS have faid upon
| | 2 ' it
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it, being perfvaded “that it'-is' not ‘a Colle&ion
that is expected from'them. -~ DRISHE ||
Mefficurs Caffini and Miraldi being gone in the

Year 1700 into the 'Southern Provinces of France,to
work there upon'the Prolongation of” the Meridian
of Paris, " they found foine Mines of Fert, and a

kind'of Yedlow Amber, ina Mountain of Languiedoty’
called Bugarach, which' js-at the diftance of 276007
Fat'ﬁuii‘fﬁ?ﬁém_'_thé'ﬁe?a, “and is feparated from it by*
divers other: Mountains that are very high. = Some*
are of opinion that Fert as well as'the Telow Am=
ber,is'd Species of the Suecimm. - The Inhabitants
of Bucarach make ufe of the Yellow Amber to burm’
in. their J-amps; it“refembles pretty “much Rofiny!
and is not {o hard as that “of Pruffia. * Near the:
Mirtes -of/ Bugaraélh tlhiere are fome Springs of Salt:
Water, which together forma little River.© =44

Theré is Tellow Aniber found in'the Clefts of thes
Rocks in fome of the tnoft barren and naked Partss
of the Coantry of Provence.
Weare likewife affured by very credible Accounts,)
that there is found of it in Sicily too, upon the Seal
fide, along the Coaftsof .dgrigento; Catanea, Leo=
cata, in the Ifland of Corfz, and even at Bolognai
in gmy,--mmds ‘Aneona, end in! the Umbria E
from thie'Sea, ‘and 1 great-way: up imthe) Countrys
* This belng joyned with) what the: Marquis 4é
Bomhae ‘informs us, who him{elf Has feen Ambe
dug out of the L.ands ¢t Tb’lgn[iéﬂr-.&?zgni;r:fepi«lratﬁ
from the Sea by great Woods, and high Hills, whick
mber is exactly-like! that/ found owithe Sea-fide;
the Queftion {ecms ta-be decided, that Amber isaks
ways produced in th':'rEarth; 10 '4isth hbe SN

1

Béﬁdézss
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. Befides, we meet with little Animals tniprifon’d
in it, and they are always terreltrial Animals; {uch
as Flyes, Ants, e, - TRy o IR
" However, for greater Certainty, %t would not be
amifs to enquire whether the Terreftrial Ambers
‘have all the Chara&erifticks and the Goodnefs of
that which is found -upon the Sea-fide; for it 1s
not impoffible, buti that the Sea may by its Salt
work this matter, and give it the laft degree of Con--
endion.) | ol L £t
- Suppofing that Amber be always produced by
the Earth, it remains to know whether it fhould
be accounted a Vegetable or a Mineral 2
We have néver heard ; that there are in. Pruffiz
any Trees that diftil Amber like Rofin or Gum,
or any other Matter of the fame kind ; and yet.it
appears much more natural that the Flyes and
Ants which we fee in it fometimes, and: which
plainly prove that it has been liquid, fhould
have been involved in a Gum dropping from a
Tree, than a Mineral formed in ‘the Bowels of the
Earth : To folve this Difficulty, we muft fuppofe
this Amber to have run out of fome Rocks, like the
Oil of Petrolewm, or at leaft that that, in which
we find the little Infe@s, may have been liquid for
a while, after it came upon the Surface of the
Earth. |
Whether 4mber be allowed tobe cither a Vege-
table, or a Mineral, no body has ever yet affirm’d
that he has feen it liquid, or even foft : Never-
thelefs it muft have been fo, and even expofed to
view, at thetime when it involved the Animals
that are found in it,
Pt The
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The Analyfis, or Refolution of this mixed Body,,
made by the Chymiftsbelonging to the Academy,
does not entirely determine of what kind it is.,
They have alwdys found a very finall quantity ofi
a watry Liquor, which had the Odour of Amber:
rubbed,agreat deal of an Acid Volatile -Salt, and a.
great deal of Oil, part of which was clear like Water,
part Brownifh, and fome very Black, according to the:
Degrees of Fire ufed in the Diftillation of it..
"There remained a Capur Mortwum, light, fpungy,
black and fhining, which having been calcined in:
the naked Fire, evaporates almoft all in Smoak,
and they could draw no fixed Salt from it |

"The only difference of the Refolutions of the fe--
veral Ambers 1s, that the moft tranfparent or whiteft,
yield more Oil and Volatile Salt, and lefs of a:
Caput  Mortuum, than thofe that wereof a more:
dark or blackifh Colour ; the latter never yielded:
any fixed Salt, tho’ the Capur Mortuum was in
a larger quantity.

The Oil of Amber has an Odour of Bituminous
Oil, which would {eem to denote that Amber is a.
Bitumen ; but there are certain Rofins of which
the diftiled Oil has the fame Odour.

There is fome alfo like the Benjamin, which yields:
an Acid, Volatile Salt ; But there is none that we.
know of that yields at the fame time both an Acid!
Volatile Salt, and an Oil .of -a Bituminous Scent. !
Wherefore the Academy is more inclined to believe
that Amber isa Bitumen, and confequently a Mineral.

Itis eafie to fee how much Light is ftill wanting
tothe Academy, before they dare come to a precife
Judgment upon every thing concerning Amber, for
they fhould be informed, Fir/f, Whether there bf not -

, ome
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fome Salt or Vitriolick Water, in the Neighbour-

hood of thofe Places, where Amber is produced.
Secondly, Whether it be found commonly in-

volved or m:xed with Earth, or other particular

Subftances ?
Thirdly, Whether there are any Marks or To-

kens whereby to difcover in the Farth, the Places
that produce Amber 2

Fourtbly, Whether the Foflil Amber is any ways
different from that which is found on the Sca-

fide ?
Fifthly, Whether the White fort be found in

the arth as well as the Yellow 5 or, whether the
Yellow don’t turn White when expnfﬁd to the Air
and Sun?
Sixtbly, Whether they find any Black dmber in
the fame Places where they meet with the Yellow ?
" Seventbly, Whether it be very fure, asitis af-
firmed by sz:‘z Fames Hartman, in "his Hiftory
of the Amber of Pruffia, and by Bartboline upon
that of Danmark that there is fﬂund of it undera
kind of Earth, Foliated and like the Barks of
Trees, and that it is attended with a kind of Foffil
Wond in which however one can’t diftinguifh nei-
ther the Pith nor Fibres, nor Knots, nor Buds,
All thefe Fa&s well attefted, would give great
light into the Nature of dmber, and if the Cardi-
nal Primate would be pleafed to employ {ome skil-
ful Perfon in thefe Enquiries, the Academy would
be obliged to his Eminency fnr their more certain

Know ledgf.: therein.
s C 1 Upon
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pr‘n the Geﬂerarmn of Ixox.

10 find the SGIHIMH of Old Dzﬁmkw.r, is
without doubt an Advancement in the
Sciences , but it is no lefs [o, to unravel
New ngffu:ﬂkse,r and yet more to difco-
ver fome in which, at firf? f ight, there ﬂppmr&d'
none at all.

Monfieur quﬁrrcgy enquires here of the Chymifts,
Whether there are any Athes in which there 1s no
mixture at all of Iron? One fhall probably be
{tartled at the Queftion, for' whence can proceed
the Impoflibility 2 Why fhould People expeét to
find any Jron in the Athes of Burnt-wood ? And yet
the matter of Fa& is certainly true, and thofe
Athes have always {ome, atleaft all thofe that have
been examined by Monficur Geoffroy had Iron n
them, and it was upon the following occafion that
he difcovered it.

He had made fome Artificial Iron, cmnpnfedhke.
the common Sulphur, ofa Sulphurmus Principle,
or of an Inflameable Matter, of a Vitriolic Salt,
and of a Terreftrial Subftance. To repeat the Ex-
periment, and to be the more fecure of Succefs, he |
fought for an Earth, or Afhes, perfedly divefted c:f
Vltnohc Salts, and efpemally of Ferrugineous Par-

ticles, his defign being to make Iron; but what-
ever Precautmns he took, tho’ he madf: Afhes In
Places where there was no Iron at all, and tho’ he
made them of a Wood that had never been faﬁ{aﬁ |
wit
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with Iron, he could never getthem entirely ex-
empt from- the Particles of Iron; if at leaft one
may reckon among the Particles of Iron all fuch as
are attraded by the Loadftone, which fcems to be
paft doubt. |

It js not probablethat thefe Particles of Irom,
lieavy as they are, and fo little Homogeneous, or
Connatural to the Sapp of Plants,- can rife up with
them into the Wood, of which the Afhes were
made. e J Yo 'raoiiy
-, Should it be then likely that.every tume the Wood
is burnt, Irsn can be. produced by the mixture of
the Three Subftatices whereof it is formed 2
Monfieur Geoffray begins to Conjecture 1t, and no-
thing could agree better with the Opinion he has
already conceived about his Artificial Zrom 5 but
above -all things, ‘we ought to be very well af-
{ured that - there are no Alhes without Irom.
One of the greateft Difficulties in Philofophy is,
not to be too bafly with new Syftems. .

Upan
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Upon a Diffolution of SiLver.

E7 2333 F one could reduce Chymiftry and Phy-
#: | @ ficks in general to Kinds of Univerfal

Q235 Forms, which might contain all the poft
i&@% fible Cafes, as the moft fublime ({L?e*
ftions of Modern Geometry are reduced, one thould
be able to forefee the Changes that would anfiver
‘to the different Hypothefis or Suppofitions that
one would make; and one fhould often fee very
fmall Changes in the Suppofitions produce very
great Variations in the Effects. ' But Natural Phi-
lofophy is of too great an extent, and too little
known, at leaft till now, and Experience alone
teaches us, how great a Power there is in Circum-
{tances to vary the Phenomena. Monf. Homberz
gives a remarkable Inftance of it, in the Diffo-
lution of Silver, performed by the Diflolvent of
Gold.

The Spirit of Sea Salt is the -proper Diffolvent
of Gold, and the Spirit of Nitre is the proper Dif-
{olvent of Silver. The Spirit of Salt mixed with
the Spirit of Nitre diffolves Gold beft ; ’tis that
which predominates in the Agua-Regia. The Spirit
of Nitre mixed with the Spirit of Salt ceafes to
diffolve Silver. ’Tis the Spirit of Nitre that is
predominant in the dqua-fortis.

Upon thefe Falts, Monfieur Homberg fuppofes,
with great probability, that the Pores of Gold,
which is much heavier than Silver, are more clofe,

and  the Points of the Spirit of Salt more ililﬂf:
. than
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than thofe of the Spirit of Nitre ; that they are
fo, more than would be abfolutely neceffary, for
the {mallnefs of the Pores of Gold 3 that the Spirit
of Salt, joined with the Spirit of Nitre, forms a
Body of a middling greatnefs, ftill capable of en-
tering into the Pores of the Gold, m which they
~ have the effect of a Wedge, and feparate the folid
Parts of it that the Spirit of Salt being united
to the Spirit of Nitre, afts more powerfully than
if it were alone, becaufe according to the Principles
- laid down by Monf, Homberg, in his Effays of Chy-
miffry, the Spirit of Nitre is attended and cloathed
with a Vegetable or Animal Sulphur, more rari-
fied, more volatile, and more active than the me-
tallick Sulphur that adheres to the Spirit of Salt;
finally that the Compofition of,thefe two Spirits
does not diflolve Silver, becaufe the middling Body
which they form, is ftill too fine for the Pores of
that Metal 5 that it is too much at large in thofe
Pores, and confequently does not make a fufficient
Impreflion on them. -

Thefe Principles being admitted, what Effedts
can be produced by an Aqua-Regia compofed of
the Spirits of Salt and Nitre, but each of them in
. {o {mall a Quantity that they will floatfeparately
in the Liquor, and will not meet one another often
enough to be united, at leaft in a great Number
of Parts.

This Water may be {o weak that it will feem
not capable of diffolving Gold, and will only af-
fume a yellow Tin&ure, which does not fenfibly
diminifh the Weight of the Metal. Nor will it
diffolve Silver neither, becaufe of its weaknefs, and
in general, it will diffolve neither the one, n}{:ar

the
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the other of thofe Metals, becaufe put which you
will of them into fuch Liquor, there will always
be one of the two acid Spirits-that will make, as
T may {1y, vain attempts again{t the Metal ufur-
ping the place of the Particles of the other Spirit,
which might have a&ed more efficacioufly, but
if fuch dgqua Regia has difiolved as much of the
Gold, as it is able to do, 1f it has drawn a yellow
Tin@ure from it, it may fiill diflolve Silver after
that'; for the Spirit of Salt, whether all alone,
or whether it be united with the Spirit of Nitre,
being Employed in keeping diffolved the few Par-
ticles of Gold, it will not attack Silver any more 3
which by Confequence receiving the Imprefiion of
a greater Quantity of the Spirit of Nitre only,
will fuffer it felf to be diffolved. But this Expe-
riment can’t be turned the contrary way; that is
to fay, the dqua Regia can’t begin by a flight Dif-
folution of Silver, and afterwards proceed to diffolve
Gold ; the ‘reafon whereof is, the Spirit of Nitre
does not hinder the Spirit of Salt from acting upon
Gold, as the Spirit of Salt hinders the Spirit of
Nitre from acting upon Silver. |
From all which it follows, thatif the Spirit of
Salt and of Nitre, which we have fuppofed to
float feparately, fhould comein time to be united
in all their Parts, that Liquor would only perform
the Office of the Agua Regia, and will diflolve:
nothing but Gold; - whereas before, when it had
diffolved Gold, it would have diffolved Silveralfo.

Upon
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?&E&_’ﬂ% Ron among all the Metals, is that which
| ggg’" 7 i has the greateft Ufes in the PraQice of

gﬁ@ﬁﬁ Phyfick, and at the fame time that which.

31 in Speculative Philofophy moftly attrafts
the Curiofity of -the Philofophers, becaufe it has its
fhare in the Phenomena of the Loaditone. Mon-
fiear Lemery the Son, and Monfieur Homberg, have
both made it an  Objed of  their Studies ; the one
by the ordinary Chymiftry, the other by his new
Chymiftry, the only - Furnace of which, 1s the
. Burning-Glafs in-the Royal Palace. - ¥ il

“The Refult of Monf. Lemery’s Operations is,
that Iron is an oily Matter, intimately united toan
Farth. According to him there is nothing of an
dcid Salt in that Compofition, not but one may find
fomething of it in the Iron; 'but as that Metal 1s
pretty much indigefted, and, as one may fay, but
coarfly wrought by Nature, there may be in it
foreign Particles not belonging toits real Subftance.
Thus Acids may be admitted into its Pores with-
out being any way a Principle of this Mixture;
and fo far are they from being Principles, that
Monf. Lemery thews, they are 1ts Diflolvents; that
is to fay, its Enemies and Deftroyers. ‘The Spirit
of Salt, -of Nitre and other Acids diffolve Iron 5 and
when it is rufty, ‘it is diflolved either by the Acids
of the Air, or by thofe 1t contained in its Pores,
and which Water or fome other Liquor has put

into miotion; ' If. it fhould -hereafter appear that
| ] Acids
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Acids are excluded from the intimate Compofition
of Tron, there muft be a Reftriion to the For-
mation of artificial Jron, mentiond in the Hiftor
of 1704, and it muft be owned that the Acids
that enter’d therein were not neceflary to it.
Vitriol is Iron intimately mixed with an acid
Spirit; and with fuch a Compofition one may make
Artificial Vitriol, very like the Natural. ~Mon-
fieur Lemery having diffolved both the one and the
other Kind of Vitriol over a great Fire, he extra-
¢ted 'the acid Spirit from them, attended with a
very {trong Odour of common Sulphur, which
lafted feveral Months after the Diftillation. Vitriol
calcined, and made Colofar, being again melted
over a very violent Fire, which made it yield
2 frefh Odour of Sulphur, there remained at laft
in the Veffel, a black rarified Powder, which the
Loadftone attraded as ftrongly as it does Iron
or Steel,

We know that common Sulphur is compofed
not only of an oily Matter, but likewife of an acid
Spirit, without which, the former would not be
Inflameable.  Itis therefore very probable, that in
the Vitriols there is formed a common Sulphur,
by the Union of the acid Spirit with the oily
Particles of Iron 5 and that this Sulphur becomes
fenfible to the Smell Dy the A&ion of the Fire.
The black Matter that remained after all the Ope-
ration was {till fron, fince it could be drawn by
the Loadftone, but it was an Iron, either almoft
or altogether divefted of its oily Parts. Therefore
it was no longer Malleable, for it is its oily Parts
that give it the Facility of being beaten out with
the Hammer, but it was become fryable or brittle
€I SR ~ almoft
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almoft like a Stone 5 it could be hardly any longer
diffolved by any Acid, becaufe the Acids that fer-
ment violently with the Oils could take no more
hold upon it,and by the fame reafon alfo, it would
no more ruft. - Gyl 9l '

“The fame Operations that were made upon the
* Natural and Artificial Vitriol, ‘were likewife made’
upon the Ruft of Zron, the moft perfect that could
be got, and the fuccefs was in a manner the {ame.’
As Vitriol has more Acid in it thin the Ruft of
Iron, and that the oily Parts are not feparated from
thefe mixed Bodies, but in proportion to the quan-
tity'of the Acid that carries them off, there was
more of the oily Parts feparated from the Vitriol
than from the Ruft, and confequently the Matter
that remained of the Ruft, after the Operations
were over, was in a better ftate to be ftill unper-
fe@ly diffolved by fome Acids. It appears then,
that the Parts of Iron are feparated, and even eafily
enough, with refpe@ to the difficulty of uncom-
pounding other Metals. *Tis from thence that it
becomes ufeful in Phyfick, and probably the good
Effecs that are produced by it are owing to its oily
Parts, feparated from the Earth by the Chymical
Operations made in the Bodies of Men.
 Monlf. Lemery having appropriated the oily Parts
of Iron to Medicinal Ufes, he gives the earthy
Parts to the Magnetick Phenomena ; not that all
Kinds of Earth can be proper for it ; for there
muft be a very particular Difpofition of thePores,
and perhaps it is the oily Matter that molds and
fafhions them as far as is neceflary for that pur-
E)fe. Hence Monf. Lemery conjettures that the

oadftone might have been Iron originally, f{)?llll

which
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which: the Heat of the Earth had feparated -the-
aily Parts.  In fhort,  no more is wanting to make
the whole Difference between a Metal fuch as Iron,
and a Stone, fuch as the Magnet, and it is known
 how much thofe two are alike otherwife. :
. How comes 1t then that the fron,  divefted of its
Oily  and, reduced to {uch a ‘State as was done by
Monf, Lemery, doesnot attra& as well as the Load- -
{tone? The Anfwer 1s at hand 5 the Iron is thena
Powder, and -the belt Loadftone in the World
being ibeaten to Powder does! no. longer attrad;
the GCaufe of which isthis, there is no Vortex of;
Whirl-pool formed about each little Grain, or if
thereibe, it is not ftrong enough : Neor is there any
formed about all the Grains together, which: have
not among them{elves any regular continuation of
Pores ; the Powder of Load{tone which has loft its
attractive Quality, 1salways drawn exaétly after the
{fame manner as the earthy Parts of the Iron. |
A Trom difpoiled  of its oily Parts, was not re-
duced to a Powder, and if it were befides {uffi-
ciently expofed to the Current or. Stream of the
magnetick Matter, {o as it could colle&® and retain
a Vortex about-it felf, it would, according to this
Syftem, become a real Load{tone.  Itis thus that
Monf. Lemery pretends that fome rufty’ pieces of
- an Iron-Bar, that was in the Belfry of Charires did
acquire a Magnetick Virtue : The Acids of the
Air, or the foreign Acids lodged in the Pores of
the Metal, had diflolved the oily Parts of its Su-
perficies, the Heat of the Sun had in length of
time carried off, both the Diffolvents and that
which they had diffolved, and the Magnetick Mat-
ter that circulates about the Terreftrial Globe, hfgcl
| X or
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for a pretty long time pafied into this Iron.which
‘was deprived of its Oil. According to Monf. Le-
~mery, Iron is not changed into a Magnet on account
cof its Ruft; it is only difpofed to Tuch a Change,
‘and it muft afterwards be unrufted; that is to fay,
‘the Oil diffolved by the Acid, muft be feparated
from the Iron. Now tho’ Mon. de lz Hire, as we
have related it in the Hiftory of 1705, does attri-
bute the Change to theRuft, it would not perhaps
be hard to reconcile thofe two Opinions. _

. On the other hand Mon{. Homberg examined
the Nature of Fron by the Burning-Glafs, and his
Differtation upon that Subjett, publifhed in 1706,
gives the Detail of his Experiments, to which we
muft refer the Reader, fince it neither can nor
ought to be Abridged, by reafon of the too great
Number of the little nice Circumftances, all of
which are important. "The principal Confequences
that flow from Monf. Homberg’s Obfervations’
are thefe : ik =

- 1. That Iron has a cettain quantity of fuper-
fluous oily Matter, which is feparated from the
Parts that are truly Mertallick ; and this confirms
what we have faid above,that Iror is an ill-digefted
and ill-wrought Metal.

2. That this oily Matter, or the Sulphur of the
Iron, being joyned to Coal, or fome other Matter
of the like Nature, 1s inflameable. Perhaps that is
an Effe& of the Union of this Sulphur with the
Acids of the Coal.
© 3. That the Sulphur of Copper is inflameable
like that of Iron, but fois not the Sulphur of GolZ
or of Tinn 3 tho’ Gold, Copper and Tinn, are
three Metals very Sulphureous. It is very pro-
g o 4 bable,

£l
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bable, -that without the afliftance of this Burning-
Glafs, oné fhould never be able to difcover thefe

nice differences between the intimate Principles of
the Compofition of Metals. Ligd!

SHUTVLLVIVHVELBILVLBHIVOEY.

F7gsh S E: dono longer believe, like the Ancients,
&w ;hfé .Haﬂgp 1:1? formed of the Dew }vhich? :.
() alls upon Elowers ; nor isit any longer,
i %‘2@ taken for a2 Producion of the A};r, Eﬁa:
Prefent from Heaven, . The Bees do not gather it
till after Sun-rifing, at the Time when there is no,
longer any Dew,and what they take upon the Flow-
ers, muft cither be a Liquor which is prepared,
there, and whicli comes out of the Flowers by
particular Veflels, as the Manna comes from the
Afh of Calabria, or rather the fine and loofe Duft
in the Stalks of Elgwers 3 for according to the Ob-
fervations that Monf. du Verney has formerly made
upon this Matter, the Bees only apply themfelves,
to thefe Stalks, and not to the places from whence
any Liquor can proceed.. . i o )

Monf. Lemery has examined the Nature of Ho-
ney by Chymical Refolutions : He lhas tried that |
of diﬂ‘}e,reut Countries, from Narbonne, Champaigne.
and Normandy 3 the Honey diminifhes in gqudné[ér;
according to the Order of thefe Places that have
been named 5 but there is little difference in the
Analyfis of them. . e i ,

. Three quarters of the Subftance of Honey goes'
off in Liquor by Diftillation, ~Of this Liquor,,
: I 14 Fhlﬁhi



upon the Nature of Honev, 333
which changes according to the Degrees of the
Fire, and the Length of the Operation, there is
above a fourth Part, which is nothing but an in-
fipid Water tothe Taft, and yet Acid in it felf,
becaufe it will turn the Marigold red; almoft all
the reft is a Water fenfibly Acid, which is called
! the Spirit of Honey ; there comes but very little

Oil from it. The fourth Part of the Subftance
of the Honey that remains folid is a black and
light Coal, which when thrown into Water, boils
inic like Chalk. By Lixiviation they extra& a
little Alcali Salt from 1t. NGO
Of -all that proceeds from the Honey; nothing
Erefervf:s the taft of it, nor even any taft likeit,
ut this is no wonder; the Savouras well as all the
other Properties of mixed Bodies depends-upon a
certain Concatination of Principles. Monf. Lémery
18 of Opinion' that Sweetnefs proceeds from a clofe
Mixture of an Acid witha Sulphur, ot with'an Oyl
that temperates and corre@s it ; he fupports his
Conjecture by the inftance of Sugar of Saturmn, fo
called from 1ts Sweetnefs, ‘which is Lead, a Metal
infipid in its felf, but very Sulphureous, diffolved
by an Acid. 1t is not always eafie for Art, neither
to maké a2 Mixture fufficiently intimate of the two
Matters that compofe Sweetnefs, nor exaétly to hit
upon the Dofe thereof. v |
. Monf. Zemery had a mind to try whether the
Spirit of Honey retified would diflolve Gold and
other Metals, as feveral Chymifts have maintained.
He found that this Spirit did extradt a yellowifh
Tinture from Gold, ‘and a little Odour” without
Tin&ure from Copper; that it penctrated Ifon, Lead
and Mercury ; but not Silvér nor Tinm
= G Upon
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Upon the Tron of PLa N 1s.

Erings HE Operations of Monfieur Lemery up-
> T 4% on Honey have furnifhed him with an,
M Anfwer to aQueftion propofed by Monf,
"> Geoffroy, in the Hiftory of 1705. WWhe-

ther there can be any Plants without Iron 2 No
matter drawn from Plants fhould feem to be
more exempted from Iron than Honey, which is
nothing but a very fine Extradtion from Flowers,
wmugélt again inthe Bowels of the little Body.
of a Bee; nevertheles Monfieur Lemery, after:
having taken all poffible Precaution againft any Iron,
that might have accidentally been mixed with his;
Operations, found in the black Coal, that remained:
from the Diftillations of Honey, {mall Grains that:
were drawn up by the Loadftone. |
Moreover Monfieur Lemery found fome Irom
likewife in the Cafforeum, which is a Matter pro--
ceeding from an Animal. | -
From hence it muft follow, either that fome:
other Subftance, befides Iren, can be attracted by
the Loadftone, or that there is Iron formed Dy the:
Calcination that makes the Afhes, or finally, that
it is really contained in Plants, and cven in fome
of the Parts of Animals too. Monficur Lemery

holds the latter.

~ Thefe Grains extraéted from Plants, and upom
which the Loadftone a&s,are melted with the:Burn-
mg-Glafs; exactly after the fame Manper, and with
the fame Circumitznces as the Filings of Iren 5 why
then fhould it not be reakdron platebi s 0
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One ought to prefume that it is fo, if nothing
hinders us from believing it, and it is by following
this kind of Reafoning that Monfi teur Lemery an-
{wers all the Difficulties Whl{:{’ y be objedted.
As narrow s the Tubes and Veflels of Plants are,
he proves, that Iron may be divided into Par-
ticles {fmall enough, to pafs eafily thro’ them. As
heavy as it is, it can be raifed when diffolved in a
Liquor; it is beyond dif ute that there are Par-
ticles of Earth that afcend into {uch Veflels. :
A more particular Enquiry into the Facility
wherewith Iron is raifed ‘up 1nto Plants, has led
Monfieur. Lemery to a curious Experiment. ' Upon
a Diffolution of Filings of Iron, by the Spirit of
Nitre containedin a Glafs, he poured Oil of Tarter
per Deliquium 3 the Li l‘S[umur fwelled very ‘much,
tho’ with a moderate: Fermentation, and "a llttle-
,while after it had refted, there arofe kinds of*
Branches faftened to ' the Superﬁcms of the Glafs,
which continuing ftill to fpread and grow, cover’d-
it at laft entirely, and then fpread themfelves even-
upon the External Superficies. - The Figure of the'
Branches is fo perfed, that one may difcover -in
them even kinds of Leaves and Flowers, and this
Vegetation of Iron may as jultly be called the Irze
of Mars as a Vegetation of Mercury, tho’ ina diffe-
rent manner, has been-termed the Tree of Diana,
If the Liquor which in afcending gets over the Glafs,
without making any Branches, is turned upﬁde
down, it quickly begins to afcend again, and Is
cungea!ed into Branches, either wholly orin part;
{o that you need only turn the Glafs, and that

;‘thh remained Liquidabout it, willat length be
Y 3 all
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all fpent in the Formation of the Tree. There is
fome fmall Variationin the Effeéts, which depends
upon the Dofe of the Diffolution of Iroz, and of
the Qil.of Tartar.. o4, . e

The extream Vofatility of this Liquor can on-
ly be attributed to the Iron, fince it1s certain that
the Spirit of Nitre and the Oil of Tartar mixed to-
octher would not produce fuch a Vegetation.
From thence Monfieur Lemery eafily comprehends
how Iron, diffolved in the Earth by Acids, alcends
even to the Tops of Plants; ;and perhaps it likewife
helps the Elevation of - the Sapp 5 he might
fancy too, that the Figure which the Iron na-
turally takes, when it afcends in the Glafs, may
contribute to that of thePlants,where it s contained,
and does in fome manner caufe them to put forth
Branches ; but this ConjeGures a little too new yet,
and even contrary, to feveral ftrong Appearances,
and muft therefore be propofed with Caution. Iz is
good to veniure [ometimes after this manner as
Phyficians do with their Medicines, but then you
smef? follow their Example, and ufe the neceflary
Precautions, e ol |

AN |
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Upon what becomes of the A that enters into
the Lungs,.

' Q%@SﬁT [eams as if every thing becomes Difficult
[ ig the more we fathom into it, and that one
g&ﬁﬁ need only examine a Matter with greater
~ Care, andthro’ allits Relations and De-
pendances, in order to be more inquifitive about the
Explanation thereaf. S e
" We have feenin the Hiftory of 1700, that Monf.
Mery does not allow that the Air received into
the Body by Refpiration, and then mingled with
the Blood, can afterwards get outthro’ the Pores
of the Skin, with the Sweats, or all that great
quantity of Matter which we continually perfpire.
His ftrongeft Argument is, that Animals put into
a Vacuum fwell by the Dilatation of the Air con-
tained in their Bodies, which Air cannot get thro’
their Skin without burfting it, This feems. con-
clufive enough, -notwithftanding which, a Philofo-
pher has offer’d a confiderable Objection againft it,
viz. Take a little Sweat, put.it into a Veflel, and
- place it in Vacuo, you will fee the Air come out of
it, as itdoes out of all other Liquors 5 therefore
there is Air in Sweat, and confequently it can, and
g;{qn ought to come out with it, by the Pores of our
in. _
~ In Anfwer to this Difficulty, Monfieur Mery di-
ftinguithes two Kinds of Air contain’d in the Bo-
dies of Animals, or rather two different Ways by
which it enters them. There is Alr intimately
o ~ mixed
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mixed with allthe Food, whether it be Liquid or
Solid, that Living Creatures ufe; befides which
they continually take in Air in the Mafs, by Re-
fpiration. The Blood whichis formed from Food,
isall Impregnated with the Air inclofed theremn;
and Monfieur Mery conceives, that as the Food
had taken in as much ~ Air as it could contain, the
Blood was in the fame Difpofition, and like to
Water that has diffolved all the Salt it was capable
of imbibing. But as the Water may ftill admit
Salt into a Mafs which it cannot diffolve, fo the
Bload receives by Refpirationa Quantity of Air that
does not intermix with it, but remains in a Mafs,
and only ferves to quicken its Circulation. ‘The
Air that comes out of Sweat in Facuo, is what was
intimately mixed with it, and likewife with all the
other Liquors of the Body; but the Air taken in
by Refpiration, remaining always in the Mafs,
oes out likewife after the fame manner, and con-
quently muft take the fame way in going out asit
did in coming into the Body ; thatis to fay, as it
paffed from the Veficle of the Lungs into the Ex-
tremities of the Capillary Veins of the fame, and
from thence is carried with the Blood to the Ex-
tremities of all the Capillary Arteries of the Body ;
fo it muft pals from thofe Extremities to thofe of
the Capillary Veins with the Blood, and finally |
follow it even to the Extremities of the Capillary |
Arteries of the Lungs 5 from whence it will repafs
alone into the Veficles of the Lungs, and from
thence. into the Trachea by which 1t firft came in.
.. One may make feveral Refleitions, and . pretty
well founded too, in favour of Monfieyr Merys:
Pylem, " & i o I
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"I One can fcarce imagine that the Air which
Animals refpire, has any other Funéion render-
ing it abfolutely neceflary, befides that of help-
ing the Circulation of the Blood. WNow in order
to promote that, it feems as if it ought to be 1 a
Mafs. We fee daily that Air in a Mafs contained
among the parts of a Water, which is to make a
Fet or Cafiade, forces it up higher than it would
have rifen naturally, and it is certain that the Air
intimately mixed with it, that is to fay, the fame
that could be drawn out of it iz Vacuo, never pro-
duces fuch aneffed@. It has no other motion but
that of the Water with which it is confounded,
and it does not communicate to the faid Water a
new Impulfe upon any occafion, that only belongs
to the Air which preferves it felf always unmixed,
and which makes an effort to break thro’ its Con-
finement. What we have here {1id of Water is of
it felf applicable to the Blood.

II. If the Air in the Mafs is neceflary to the
Blood" for Circulation, it is yet more fo to the
Blood of the Veins, than of the Arteries; for as
we have faid in the Hiftory of 1700. The Veins bave
bardly any Spring in Comparifon of the Arteries,
and they contain almoft balf as much more Blood,
and confequently bave more want of @ Foreign Force
to belp them in Circulating . The Air being ar-
~ rived with the Blood at the extream Parts of the
Arteries, muft therefore pafs into thofe of the Veins,
and confequently it does not get away thro” the Pores
of the Skin.

ITI. If the Air that has been refpired enters into
the Veins, itcan’t ccms out again from the Body
of the Animal (tho’ 1t certainly does come our,)
sk but
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but by the way that Mon(ieur Mery has Con-
trived for it. e A
~ IV. Since Experience does cettainly. teach us
that there goes out as much Air by Expiration as
there comes in by Infpiration ;5 it is impoflible that
at;y part of it can perfpire by the Pores of the
Skin. |

V. As the Air received into the Blood by Refpi-
ration does continually ftrive to break loofe from
it, and thereby contributes to its Motion, it can’t
free it felf, but when it meets with Paflages thro®
which the Blood can’t follow it.  Now it does not
meet with any {uch but when it is arrived by Cir-
- culating at the Extremities of the Capillary Arte-
rics of the Lungs. There the Veficles of the
Lungs prefentthemf{clves, fo difpofed as to admit
of the Air, and to exclude the Blood ; and this Ef-
fe&t of their Difpofition is inconteftable, fince they
are always full of ;Air, and that the Capillary
Arteries, which are terminated there in an infinite
Number almoft, difcharge none of their Blood into

hem, at leaft if the Lungs be Sound.

Monfieur Mery fupports hisSyltem by three Ex-
periments 5 if one fquirt Water and Milk by the
Trunk of the Vene Cava into the right Ventricle of
the Heart, the Liquor which from this Ventricle
difcharges it {elf into the Lungs by the Pulmonary
Artery, pafles from the Capillary Arteries into the
Veins without entring the Veficles, and confequent-
ly the Air, which is intimately mixed with it, takes
the fame way ; which is a fufficient Proof that it is
not the Air intimately mixed with the Blood,
which being arrived at the Extremities of the Ca-

pillh‘ry Arteries of the Lungs, that {eparates it {elf
| gt i there-
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therefrom, to go into the Veficles, and to come out
by the Trachea. Moreover, if one blows Air by
the Trachea into the Veficles, it paffes from thence
into the Veins, and notinto the Arteries, for it goes
entirely into the left Ventricle of the Heart; a
plain Sign that the Arterics which don’t admit the
entrance of the Air when it is ina Mafs, are de-
ftined for its coming out, fince it muft finally come
out again, and in the fame quantit{as_;'_ it went in. -
Laftly, Ifoneopensthe Belly of a Living Dog, and
pricks the Vena Cava above the Emulgent Arteries,
one fees that in proportion to its difcharging the
Blood, it is filled with Air, which pafles into the
right Ventricle of the Heart. It could not have
received that Air but by the fame Capillary Veins,
which it received the Blood it contained, and con-
fequently the Air takes that Courfe that Monf. Mery
has defcribed.

* His whole Syftem fuppofes a great Difference
between the Air contained in a Mafs .in any Liquor,
and that which is intimately mixed therewith ; he
conceives that the latter fort of Air is of a Figure
adapted to the fmall Parts of the Liquor, and
whilft it continues in that State, has no other
Property belonging to it, This Notion might yet
require fome Explanations, but it is {ufficiently
eftablifh’d already by other Syftems, where 1t ap-.
pears neceflary 5 and if one would trace all the Dif-
feulties quite to the end of ’em, each little parti=
cular Syftem would lead us to the general Difficulties
in Phyficks.

Upan
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Upon the different I{fnds of Vitriovs, and par -
ticularly of 1xKk made with Vitriol,

%ﬁ.gﬁ]‘ 25 not wvery Common,” and confequently
%3 1 3 more agreeable, to underfland any mai-
gg‘@% ter thoroughly, and to fee a Syflem fup-

= porting itfelf equally on all fides ; that of
Mr. Lemery the Son, about his Tree of Mars,
may have afforded us one Spe@acle of this Philo-
fophical Pleafure; here is another Inftance from
the fame hand. At firft the queftion will .only be
about common Ink, but that will carry us to much
loftier Speculations.

"The Solution of 77zriol mixed with the Tin&ure
of the Gall-Nut, becomes immediately very black,
and that is the Ink we ufe in Writing. Monfieur
Lemery conjeftures, that as the Vitriol of which
we make Ink, is nothing but Iron diffolved by an
Acid, with which it was intimately mixed, and
that on the other hand, the Gall-Nut is an Akali or
Abforbent 5 that Aleali meeting with the ~Acids
which kept the Iron diffolved, joyned it felf to
themn, and made them loofen their hold upon - the
Iron, which thereupon revived, and appeared again
in its natural Blacknefs. Thus it is properly, with
Iron that we write ; but in. order to communicate
this ufe toit, it was neceflary that it thould be firft
divided into Parts almoft infinitely {mall, as it is in
Vitriol ; and that after having been fo fubtily and
minutely divided, it (kould be feparated from the
Agent that had caufed the Diviion, and which
kept it concealed, Every
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Every thing concurs to eftablifh this Hypothefis
of Monf. Lemery : Of the five Kinds of Vitriol, that
which takes its Name from Cyprus or. Hungary 1s -

‘only one, whofe Foundationis of Gopper 5 where-
~s the reft are of Iron ; and that Vitriol is the only
one that does not make Ink. The Spirit of Vitriol,
mixed with Tincture of Galls cannot make Ink, be~
caufe it hasno longer thofe Ferrugineous Parts whicl
it kept diffolved. The fame Tincture of Galls
mixed with Filings of Iron, makes Ink, but not fo
readily as when it alls upon a Solution of Vitriol 5
becaufe in fuch a Solution it finds the Iron divided
as much as it fhould be, whereas it is obliged it
felf to divide that which is the Filings. It makes
Ink with . the Diffolutions of Iron by the Spirits of
Salt, Nitre, Sulphur, - Alom and Vinegar, as ‘well
as with the Diflolution of Iron by the Spirit of Vi-
triol. If after your Ink is made, you throw into
it a few drops of the Spirit of Vitriol, the Blacknefs
will difappear, becaufe the Iron docs re- unite it felf
to a new Acid, and becomes Vitriol again. By the
fame Reafon Acids will fetch out the Spots of Ink.:
" If Alcalis or Abforbents, {uch as Chalk-Water,
Spirit of Sal dmmoniac, Ol of Tartar, do-not
make Ink with Vitriol as well as the Tincture of
Galls, Monfieur Lemery anfwers, that the former
are united to the Acid that keeps the Iron diflolved,
but does not feparate it from the Iron, as the Galls
Nut does; and why does this latter releafe the Iron
from its Acid? It is becaufe it is Sulphurious, and
confequently is more Aétive, whereas the other db-
forbents are more Saline and Earthy: And that
which proves this Opinion is, that if one animates
them by the addition of fome Sulphur, they become
e v ibimaied Sl Loaaig
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fit for making Ink. Tron was the Alrsls impreg-
nated with the Acid of Vitriol, and 2s Iron js al-
ways very Sulphurious, another 4kali muft not
belefs fo, in order to deliver it from the Power
of its Acid. | 3

If the Iron when feparated from its Acid is not
precipitated to ‘the bottom of the Liqum-, as it
happens to other Metals, abandon’d by their Dif-
folvents, the reafon is, becaufe itis not fo heavy ;
and befides the Tin&ure of Galls being Sulphuri-
ous, does by its Vifcofity bear it up; to confirm
which Notion, Monfieur Lemery has found that
other Matters which fuffer'd Iron to fink, would
fuftain it when any vifcous Subftance was mixed
with it. | iy
~ Thus you have the whole Mechanifm of Ink
amply Explained, and curioufly Traced even to
its fmalleft Dependencies ; from thence Monfieur
Lemery pailes to Obfervations and Refle@ions more
ncceflary and profitable, '

Vitriol taken inwardly, is of great ufe in Phyfick,
but it is that of which the Ground is Iron; for if
the Copper thould predominate, it might be very
dangerous. The Blacknefs which a Solution of
Vitriol will receive from Galls, and the different
degrees of that Blacknefs, will make you difcover
whiether it contains Tron, or whether there be any
mixture of Copper init. | _

Monfieur Lemery has found by various Trials

that the Vegetables that are reckon’d among aftrin-

gent Medicines, fuch as the Swmac, the Barkof
Grenada, the Balauftes, &c. are proper as well as
Galls to make Ink : That the Purgatives, fuchas
Senna, Manna, Folap, Agaric, &c. make none 3
an
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and laftly, that the Purgatives which like Rbx-
barbh, and the Mirabolans, bind and {trengthen,
after having purged can make Ink ; from whence
there follows a very fure and eafie manner of try-
ing the Qualities of a Vegetable, with which one

is not acquainted.
SR e BT E T R R 2

A Second Differtation upon the Nature of Inox,
| [ See Page 327.]

B¢ 533 is good that there.fhould be Difputes
3 1 3 fometimes armong the Members of the
§IR 25 Academy, and may be they happen but
_ too {cldom. The particular Intereft one bas
to [upport what ene has once laid down, animates

and warms the Love oncbears in generalto Truth.
We have feen -in the Hiftory of 1704, -that
from a Mixture of Sulphur, or other inflameable
Matter, from a Vitriolick, Salt and from an Earth,
Monf. Gegffray has been able to produce Iron. In
one of his Operations, Clay furnithed him with a’
vitriolic Acid, as well as with Earth, and Linfeed-
Oil was inftead of Sulphur ; in another the Ol
of Vitriol provided the Acid, the Oil of Tur-
pentine the Sulphur, and both of ’em the Earth,
As he had obferyved that there are always. found
fome Particles of Iron in the calcin’d Afhes of
Plants, he believed that this Metal might alfo be
there formed by the Re-union of the three fame
- Principles ; and to affure himfelf whether this
Effe& was neceflary and infallible, he put the fol-
Jowing Queftion to the Chymifts in-the Year
1705,
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1705, Whether it was po/fible to find any Afbes of
Plants without Iron @ i
-+ Monf. Lemery, the Son, was of Opinion that the
Iron contained in the Athes of Plants, was not
there formed by Calcination, but that it had really
been before in the Plants themfelves, and afcended
into their Veflels with the Juices of the Earth :
"That led him to the Difcovery of his Tree of Mars,
mention whereof has been made already both in
the Hiftory of 1706, and alfo in that of the pre-
fent Year. .

He ftill ftands by his ficft Opinion, that all the
Matters from whence Monf. Gegffroy extra&ed Iron
did really contain it. Itis found, and it is not
material whether is be in a great or a {mall Quan-
tity, not only in Clay from whence it is vifibly
attracted by a Knife touched with a Loadftone ;
not only in the Oil of Vitriol, which proceeds
from a Mineral whofe Foundation is Iron ; but
likewife where one would leaft have fought for it,
in Linfeed-Oil, in that of Turpentine, {weet Al-
monds and Olives ; and he relates the Operations,
whereby he reduces thefe Oils to an Earth, in
~which Iron is found. - |

Monf. Geoffroy anfwers, that what Method fo-
ever is taken to extra® Iron from Clay, one fhall
find infinitely lefs of it there alone, than when
one has mixed it with Linfeed-Oil, and that con- |
fequently, ’tis the mixture that produces Iron;
“that as for the feveral Oils lie mentions, it is cer-
tain they are not fimple Subftances, but Bodies
compounded of an Earth, an Acid, and of fulphu-
reous and inflameable Parts, which are exadtly the
three Principles that he requires to the Fannat_io:f
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of Iron; and that according to all Appearances,
thefe three Principles featter’d throughout the
mixed Bodies, are reunited by Monfieur Lemery’s
Operations. | %

- From this An{wer of Monf. Gesffroy, it follows
| that’ the vegetable Matters contain the Principles’
of Minerals; and he adopts that Confequence,
which, tho’ Paradoxical, is yet confiftent enough
with the great Uniformity of Nature. -Heis like-
wife obliged not to allow Mercury to bea Principle
of Iron; which, however, commonly pafles for the
Foundation of all Metals. He even hints -that it
15 poffible there is nothing of Mercury in any of
them 5 and that Sulphur, Acid and Earth are fuf-
ficient.” Their different Dofes, their Union more
or lefs ftrong, their different Manners of unitin
themfeves would folve all. Monf. Gegffroy fhews
by feveral curious Experiments, that Iron, Copper,
Lcad and Tinn, divefted of their Sulphur and re-
duced to an Earth, which may be vitrifyed either
by agreat Fire or by the Burning-Glafs, do refume
their metallick Forms, when one reftores to them
~a Sulphur even vegetable. As for Gold and Silver,
the Experiments made by the Burning-Glafs do
 fufficiently demonftrate their Sulphur ; but when
they have been once reduced to an Earth or vitri-
fyed, the Chymifts have not hitherto been able to
bring them back to their former State, by the ad-
dition of fome new Sulphur ; however there is no
reafon yet to defpair of it, and if they could fuc-
ceed, we fhould be fure that Mercury does not enter
mto their Compofition, no more than into that
- of the Imperfe& Metals ; and that for the artificial
Production of the two perfet Metals, one need

7 3 only
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only know what are the Earths proper and pe-
culiar to each one ; fince by the union of fome Sul-
phur, they would become a Metal, juft as Clay,
according to Monf. Geoffroy, becomes Iron.

Thus far has this artificial Iron exalted the No-
tions and Hopes of its Author 3 but it muft be
owned, they are as yet no more than bare Notions.
and Hopes 5 many Difliculties ftill remain to be
furmounted. : | - Fiepliics

To return to the exa& Point of the Queftion
that - lies between Monf. Lemery and Monf. Geof~.
froy: It 1s pretended by the former, that even tho®
the latter thould have really made Iron, he could
not infer from thence, that the Iron of the Afhes
of Plants did not really exift in the Plants; and:
that it is only an effet of Calcination : For when
one Analyzes Vitriol, one finds Iron in it, butcan
one fay that that Iron isan effect of the Analyfis
and of the Fire ? Surely no; fince in compofling
Artificial Vitriol exactly like the Natural, Iron is
attually ufed in i, which is extratted likewife by
the Analyfis, tho’ it difappeared 1n the Mixture,
Monf. Lemery promifes Anfwers yet more precife
to Monf. Geoffroy’s Syftem ; but dnfwers thar:
one founds upom Falls and Experiments, require
a lictle more time than thofe that depend upon
turns of Ingenuity.

%
T
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e 55sHE Moderns, whether by the help of
53 T i3 the Microfcope, or by a certain exa&nefs
?sﬁgg' in their Enquiries, ‘which is almoft as

-~ peculiar to them, as the Microfcope it
felf, have difcover'd the Seeds of feveral Plants,
which were formerly fuppofed to have had none,
fuch as, for inftance, thofe of the Fern, of the
Polypode, &c. thefe Seeds are fo fmall, or o
{trangely placed, that they are not to be diftin-
guithed by the naked Eye, “or if they be feen, may

be eafily miftaken for fomething elfe.

We are flill in _the fame Cafe with the Ancients
in relation to Mufbrooms and fome other Plants,
What Induftry foever has been ufed, what Hints
foever given that the Seed may be conceal’d in
fome Parts where one does not naturally think to
look for them, we have not yet been able to find
any of them. The Culture even of Mufhrooms
might feem to confirm us that they have none.
Monf. Tournefyrs has given a very exad, Inftru-
&ive, and particular Account of them, and it is fo
much the more Curious, as it augments the Won-

erfulnefs of their Produ@ion. In general they
fpring from the Dunghil, and elpecially from fuch
are made with the Excrements of Horfes 5 the
birth of all of ’em may be reduced to that. But
vhat Relation is there between f{uch Dung and
luthrooms » What Vertue has the one to produce
€ other ¢ One might as well believe with the

Z 2 Anclents
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Ancients therefore, that the Carkafs of an Ox
being corrupted. produces Bees 5 that the fpinal
Marrow of a dead Man, being a good while ex-
pofed to a very hot ‘Sun, is turhed into a Ser-
pent, @. for thefe Metamorphofes fo remote and.
{o imuprobable, are ot more fo, than that of Horfe-
dung and Mufhroors. TS At ]
But we muft return to fome certain Principles
Philofophical and Rigorous, which may fet bounds,
to meer Poflibilities, too uncertain -and too inde~
finite. When we ‘confider how complicate the
Structure of a Plant is, and how delicately com='
pofed, it is wholly unconceivable, that it fhould.
refult from a fortuitous Concourfe of fome Tuices*
differently agitated. 1t 1s alfo as little to be con--
ceived that this fortuitous Concourfe fhould at the:
fime time be both fo Regular, as always ‘to pro=
duce in the fame Kind' an Infinity of Plants per=-
fectly alike, and {o imited, in fpight of the infinite:
extent that Chance ought to have, as never to pros
duce any Kind that had till then been utterly un--
known. Befides, as foon as one can perceive the:
fimalleft Part of a fpringing Plant, we fee it already;
quite formed, nd are fenfible that it does nothing
imore afterwards but unfold it {elf and increafe 5 @
certain Token that nothing more has happen’d ta
it from the firft inftant of its Birth 5 for could it be
the Time wherein we begin to fee it, that fo {ud-
denly changes the whole manner of Nature’s Opes
yation ? In fhort, the Number of Plants that ar¢
allowed certainly to have Sceds, and that do fpring
from thence, is incomparably the greateft, and thi
is a very ftrong Philofophical Prejudice in’ favou:
- of all the refty or to fpeak more properly, ti
: i SRR | mucl
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much more than a Prejudice. - If the Ancients had
confider’d all thefe Things, they would not {o
cafily have believed that there arc any Plaats
without Seed. e

We {hould be ftill lefs excyfable than they, if
we {hould think like ’em ; we I fay, to whom the
Number of Plants that have no vifible Seedsis
much {maller, We may then affert without fear,
that they all have; and aflure our felves that if our
Experience can ever go fo far as to unravel the
Fa&, we fhall be juftified by it.

" But it is moft certain, that the Seeds of Plants
cannot be difclofed every where; they muft meet
with certain Juices, proper to penetrate their Co-
verings or Skinsin the firft place, next there muft
be a Fermentation excited by-the faid Juices, which
is the chief Principle in the unfolding or opening
of the little Plant, and laft of all thofe Juices
muft join themfelves, and augment the little parts
of the Plants. From thence proceeds the infinite
Diverfity between the Places that prod uceand nou-
rith different Plants. There are fome that are not
produced but upon other particular Plants, of which
the Trunk, or the Bark, or the Roots have alone
the Juice that is agreeable to them. What Mon-
fieur Tournefort has heard from Meflieurs Mery
and Lemery, is yet more furprizing : There area
kind of Mufhrooms that grow upon the Bands and
Plaifters applied to the Wounds and Sores of the
Sick-men in the Hofpital called L’Hitel-Dieu.
After this, no body will wonder that Horfe-dung
prepared, as Monf, Tournefort mentions, fhould
be a kind of Soil or Bed capable of bringing forth
the ordinary Mufhrooms. :
| Z 3 It
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It follows from thence, thatthe Seeds of Mufh-
rooms muft be fcatter’d in a pretty large Quan-
tity in an infinite Number of places where they
never appear, and indeed over all the Earth, by
Confequence likewife the inviible Seeds of a great
Number of other Plants. It muft be owned that
the Imagination is thocked at firft with the Confi-
deration of fuch a prodigious Multitude of different
Seeds, fowed every where indifferently, and in an
infinity of places in vain too; and yet when one
comes to weigh the Matter, one muft allow it.
From whence come otherwife the marfhy Plants
that are found m Lands turned to Fenns and
Marfhes, and which neverappeared therebefore 2
From whence come thofe new Plants that other Ac-
cidents feem to have produced fometimes in certain
places ; forinftance, the black Poppies that grow
in the burnt Grounds in Languedoc, in Provence;
and in the Ifles of the Archipelago, and which are
feen no more the following Years? From whence
that great Quantity of Eryfimum latifolium majus
glabrum, which appeared: after the Firevof London
upon more than 200 Acres of Ground where that
happen’d, & ¢ Thefe Kinds of Fads, and many
others, which one might 'alledge equally incon-
teftable, prove at the fame' Time both the oreat
multitude of Seeds fcatter’d every where, and the:
want of certain Circumftances to make ‘them ap-' |

ear. b bt ity s e hislg

f This Syftem is fo much the more probable ;-
Firft, becaufe it is now certain that thofe 'Plants.
Which were thought to have had no Seeds, are now
found fome of ’em to have moft of all. * Secondly,’
that thefe little Seeds may be more’ eafily tranf=
g b R ot | ported
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portedinto an infinite number of Places by a thou-
fand different' Chances.  ‘And, Thirdly, By realon
of their extteam Smallnefs, they are the better
~ fecured from external Injuries, and are longer pre-
ferved without any Alteration. One may add,
that by the fame reafon, they are more nice in the
Choice of the Juices, by which they are’to be un-
folded, and ftand in need of more particular and
uncommon Circum/tances. 14

If to this Speculation upon the invifible Seeds
of Plants we joyn that of the invifible Eggs of
Infe@s, which is exactly parallel, the Earth will
be found full of an inconceivable number of Vege-
tables and Animals already perfeitly formed and
defigned in Miniature, and which only ftay for
certain favourable Accidents to appear in full length 3
and one may guefs, tho’ yet very imperfeéily, bow
rich that Hand muyft be which bas fown them all in
fo great a Profufion. '

BAELSIEBEo s bR LRSS EnLELE

Mptm' the ']ulcs that u'uririfke: PrLaNTs.

%&?gﬁ Efides the Refemblance that there is be-
= B 5 tween Vegetables and Animals by their
K25y Seeds and Eggs, they bave ftill anotber,
= and that a presty perfelt one too, by the
Liquors and Fuices that nourifh’em, and a certain
general Plan of Struétire is [o analogous to each of
‘e, that one is almoft tempted to think thar Ve-
getables are Animals, wanting only Senfation and
voluntary Motign,” * ' - il ¢

-

74 4 Monf.
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Monf. Reneaume has communicated fome Obfer-
vations upon the nﬂuufhmg Juice of Plants, and
pnumlariy concerning ' the Tranfpiration thereof.
It is above 160 Years that two Francifcan Monks
began to undeceive the World about the Manna of
Calabria, which was theught to fall from Heaven,
and they difcover'd it to bc a Dew or Muifture
that {weated out of the Branches and Leaves of a
kind of Afh. When one is once got into the right
Way, one goes far in a little Time. = We have fince
difcover’d {uch a great number of Plants that tran-
fpire Juices like the Manna of Calabria, that Mon-
ficur Tournefort has caft them into four different
Clafles.  Firft, Such a2s contain a great deal of the
Effential Salt of Plants; as common Swugar; the
Manna of Calabria,that of Brianfon, &c.. Secondly,
Rofius, as thofe of the Biuzatrees T hirdly, Gums,
for inftance, Gum-Arabick.  And -Feurth[y and
Laftly, the GH?H Rofins. Weknow that the diffe-
rence between Rofins and Gums is, that the Rofins
are more fulphurious, and the Gums more watry ;
{o that the former are diflolved in Spirit of Wine,
and the latter in Water. * 'The Gum-Rofins are
diffolved partly in Spirit of Wine, and partly in
Water.

It may happen fnmetlmes that Plants grnw weak -
and perith at laft by a too great Tranfpiration of
their nourifhing Juice, as Animals by two frequent |
and too abundant Sweatings, It is.thus, according
to Monf. aneaumes Obfervation, that the Nut-
trees in Dauphiny cmn.monly die, after they are
over-charged with a kind of Manna which they
yield; and for that reafon, the Pesple of the Coun-
try are afraid of ff-f:mg 1t come out in 100 great a

Qtan-
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Quantity. Not, but that that Tree has a - great
deal of the nm.nﬂung Juice 5 i Monf{. Reneaume
proves it by a remarkable Fact; but both 'the
clofe Texture of its Barkand Leaves and the great
Quantity of a very flethy Fruit which it s to fﬂﬁd
feem to demonftrate that Nature did not intend
that much of its Sap thould be fo unpruﬁtabiy
fpent by 'Iranfplratmn %

There is another.-Way by which Plants lofe theic
nourithing Juice, at leaft with refpect to us and
our ufes : Clt is by diverting it into young Branches,
in Mofs at the Roots of Plants, in ufelefs Branches,
or in fo great a Quantity of Fru:ts, that in a few
Years they are exhaufted and bear no more. The
Art of Agriculture has found the Remedies or
the neceflary Precautions againft it. It is to pre-
vent both thefe Evils at once that they cut the
Vines.

{t has been already obferved, and Monf. Re-
neaume confirms the fame, that the Root is the
Stomach of the Plant, and makes the firlt and chief
Preparation of the. Juices from thence it pafles,
at leaft for the greateft part, into; the Veflels of
the Bark, and there receives-a new Digeftion.
The hollow and rotten Trees, whofe Trunk has
. no more Wood in it than what 18, jult {uflicient to
{upport the Bark, and which yet live and produce,
do fuﬂimentIy prove, how much 'more important
the Bark 1s than the woody Parts : The Leaves
contribute to the Perfe@ion of the nourifhing Juice,
as we fee by the Trees whofe Leaves have been
caten by Caterpillars, ‘and which, tho’ they had
bloffomed, bore no Fruit the fame Year, or none
but wither’d. The Acion of the Air, or of the

Nitre
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Nitre of the Air, or of the Dew upon the Leaves
is very fen(ible, by the Difference of the Coloyr
and Taft that is: between Plants growing in the
‘Air, and thofe thatare not fo. 3 -
Such are the' Principles of which Monf. Re-
neaume makes more particular Applications in his
Difcourfe.  The Detail of Agriculture is of it fé”;j"
very agrecable, and as all Mankind was naturally
defigned to that Employment, it [eems that thofe
who bave not the- Praftical part, ought at leaf? to
Study the Theory thereof with much pleafure.

oo S CeR s S S el R
Upon Truxper.

Ep¢ %53 Here are Chymical Operations performed
# T ¢ in the Alr aswell as in our Laboratories,
;:gg@ﬁ ‘and fometimes they are the fame. Thunder
R s nothing but that Inflammation of which
we have fpoken i the Hiftory of 1701, occafion’d
‘the “mixture of 4 Sulphurious Matter with an
Acid Spirit 5 but the Conformity even of thefe two
Phenomenons may caufe a Difficulty. e
- 'The two proper. Matters mix'd together by a
Chymift, when they are once inflamed, are entirely
ciffipated, and there’cannot be a new Inflammation
without new Matter. But we often fee a great
Number of Lightnings one after another proceed-
ing out of the fame Cloud, which denote as many
difterent Inflammations ; but how comes it to pafs
that when the inflamable Matter in the Cloud is
kindled, there hdppen new Inflathmations?
Monf.

L
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Monf. Homberg -thinks that the fime Matters
- which take fire by their Union, and thereupon are
immediately feparated, may be joined again and
re-inflamed, and that it may {o happen feveral times
after one another.  But that it .cannot be. fo-iipon
the Earth, becaufs as foon as they | are kindled,
~and confequently very much rarified, the lowes
Ait more heavy than they, préfling upon them
from all Parts, raifes them up into another Region;
where they find themfelves in an Kquilibrinui with
a finer Air, and fo are quite loft as to us.” Butiif
thefe fame Matters are raifed in Vapours from the
Body of the Earth by the A&ion of Heat; they
are arrived at. that Region of the Equilibtium;
where they are kindled, and mesting with! ne Aig
more heavy than themf{elves; which after their In-
flammation might 'caufe! them to afcend, they are
not difperfed at-all, but remain’ where they were,
and may be joined again, tilla Shower of Rain
beats them down upon the Earth, and cleanfes the
Aitoff them. ,-ocioient, ve wieid sbriVé «wo - yiiw
This Solution is fo much the more probable, as

it is found ed upon the felf-fame Operation by which:
Thunder is reprefented. - If inftead of pouring Spi-
rit of Nitre as quick as you'canupon eflential Oily
which produces a fudden Inflammation, one pours
it drop by drop, there is only produced an Effer-
vefcence without Inflammation, and the mixture
of the two Liquors becomes a Rofin, which being
put into aGla%,' and diftill’d by degrees, renders
the Acid and the Oil, of which it was formed.
This Acid and Oil are ftill capable either to be
inflamed by their Uniofl, or of producing a new
Rofin, which will undergo the fame Operation as
RA2aAd E:'ftf:ll
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oftenas you pleafe. The Fire of the Diftillation
does here make the fame Separation of the Matters
as the Flame would have done, if you had fuffer’d
them to kindle 35 and’confequently it appears, ‘that
if they did not efcape us, they mightas well pro-
duce a new Flame as a new Rofin by their Re-
union. - | { A1 )

As at every inftant, when a Flafh of Lightning
ftrikes our Eyes, there is a pretty large Quantity
of Matter inflamed, it may happen according to
Monf. Homberg, that all thefe repeated Inflam-
mations may give a certain determination of mo-
tion to the Air, and produce fome of the variable
Winds that arife indifferently from all the Points
of the Horizon, and are the only ones we know
in our ‘Temperate Climates. |

‘From thence it is perhaps that we have more
South thon North Winds, there being always
much Thunder between the Tropicks. This is
certain, that this Notion does pretty well explain
why our Winds blow by {natches, the Light-
nings follow ‘one another pretty clofe, and each
makes a diftin& Effort. = If we were fure that
the Trade-winds blew more continued, it would
be a Confirmation of this Hypothefis.. =

'U:Gan
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'ﬁ Upon a Wo ﬁ.‘?i-.f-'ibar came out af the N OSE.

% Woman ‘of a very good Conftitution,
'g“‘z “& and "“'?,h“ never knew what lfftfﬁéita

&y have the Head-ach, about the Age'of
g:@-}»é 36 begau to feel a{ettled Pain at the
lower-part of her Forehead, on the right fide near
the Nofe : This Pain, which at firft-took ‘up but'a
fmall fpace, extended it felf by little and' little as
far as the Temples on the fime fide 3 and whereas
At firft it had great Intermiffions, at the end of two
Years, it became 4lmoft Continual, ‘being attended
with Convulfions; and almoft perpetual Wakings 3
2nid at laft it ‘was fo’ violent that the Patient was$
2 or 3 times at' Death’s Door, ‘and quite deprived
of Senfe in' the great Fits. At -the end of four
Yeats, and after having try’d all forts of Remedies
in vain, fhe left them off, contenting her felf with
i regular Courfe of Life, and tiking Snuff by the
Nofe, which fhe hoped would ‘give her fome Eafe.

She had not ufed it above ag-Mﬁnt_h, ‘when one
Morning, {neezing pretty ftrongly, fhe voided'by
her Nofe a Worm, rolled up in a Ball, together
with a little Blood = She was very ‘much frighted
atit, and cured the fame Moment. At once fhe
perceived that long and cruel Pain to ceafe, and
the only Token that remained of it was, her Nofe
bled for 2 or 3 Days together. Her Mind was
likewife as free as it had been before her [lInefs.
Monf, Littres, to whom we aré beholden for this
Account, took care to be exadtly informed of all
thefe Fads as well as of the following. The
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he Worm was alive, and was fix Tnches long
when he ftretched himfelf out as’long as he could,
and but only two when he folded himfelf up en
zig-Zag, orin the Figure in which the Soldiers
make Trenches before a Town they Befiége,
whieh: was his: moft - ufual Figure : He was two
Lines. in breadth,,-and ope. and a half in thick-
nefs in the biggeft part of his' Body, which was
towards the Middle : His Colour. was of clear
Coffee/s he was convex above 'and flat below, co-
ver'd throughout, except at. the Head, with annu~
laryior ringy Scales of the Jargenefs of a Line;
gnd;-all, of them feparated . from : each other by
Little  Iutervals, from each of which. there came
oupas,welli on the; xight as on the left - fide, 56
L@gﬁ,;},{ the length of a Line; and of the bignefs
efa Hair of one’s Head ; By which it appears,
that this. Worm was of the Kind of- thofe we call
Gentipedes.  The Head was of about the Length
of two Lines ; one might ealily: diftinguith in it
two. Eyes, two Horns, a Pincher made of two
Branches that were more remote from each other
at the Root than towards their-Extremity, and a
Mouth. between 'thefe two Branches ; the /Tail
was ' armed with-two kinds of equal Stings longer
and bigger than the Legs; it was put into a little
c¢mpty Glafs Bottle, where it was found alive 18
- Hoursafterwards; then they poured fome Brandy up-
on it, notwithftanding which it {till lived » or3z Hours,
~'The Seat of the fixed Pain which the Woman
felt, fufficiently: denotes that the Worm muft have
been in a Cavity called Sinus Frontalis, which isin
the Os Coronale runder the Eye-brow ;. that Cavity
i about 2. Inches' long, and between 8-315-10
| Ines
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Lines in Breadth, and mnfequemiy ableto contain
the Animal as it was rolled up. = It {feems by the
inclination he had to refume fuch’a F:gure that
he muft have been accuftomed to it. *

'There is between the Sinus Frontalis and thﬂ-
Nﬁﬂ:r:l a Hole of Gommunication, ' by which' the
faid Sinus recéives Air every moment one fefp‘ir&ﬁ‘
and a ftrong Refpiration might have fuckt in’ with
“the Air the invifible Egg in which this Worm wis
inclofed : The fame Egg might likewile have en-
ter’d by the Mouth with fome Food, and followed
the. h:n and winding Road -ef the' Circulation of
~ the Bluod but however, it is certain that the Ani-
mal “could comeout no other way but by'! the
Paflage before-mentioned. = It is true the Diameter
thereof was lefler than that of the Body of the Ani-
mal 5 but as this Hole 1s immediately formed by ‘a
Membrane he might dilate it by little and little;
when he atrempte.d to get out, and the drnps of
Blood that followed do even hew that he tore it a
little.

The Egg had: feund in the Smm Frontalis the
Heat, Moifture, Limphz, in a‘word, every thing
that was neceffary for Hatcliing it ; and the Ani-
mal every thing he wanted for 'hi‘s Subftance,
and for fuch an Increafe to which probabiy he
would not have attained if he had been upon the
Earth, where he would neither have been fo well
fed, nor fecured’ from abundance 'of Accidents,
which hardly allow four Years Life to all thefe
forts of Worms. At every motion it made, it muft
have occafioned, in the delicate Membrane that lines
the Sinus Franr;zk.r, an Irritation fo much the more
dreadful, as with his 2 Horns, and his*2
' | Stings
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Stings, and his 112 Legs, it thook; and, as T may
fay, aflaulted in particular each little nervous Fibre
of the Mewbrane; and the ftronger and bigger the
the Worm grew;: the -more violent. and infupport-
able muft have been the Pain. -+ Fhe bignefs of the
Animal, which made his Lodging o inconvenient
for him, and probably too the {mell of the Snuff,
which was difagreeable to him, asit is toa great
number of other Infedts, made him feek for Means
of:getting outy /1 jicirn ol : b
- The Symptoms which the . Patieit had, might -
pretty eafily caufe the like Accident to be difcover’d,
in-which cafe, Monlieur Lirtre is of opinion, that
the. Inflammation-of the Membrane abovemention’d
muft be forthwith prevented by theordinary Means
that are ufed in Inflammations ; ‘the next thing: to
be done 1s to come at the Worm, which one may
do both by the Internal Medicines that are ufed
againft Worms, and at the fame time by Exter-
nal Remedies, fince the Worm was within their
reach too. One may already prefume that Tobacco
1s good, but befides that, People may ftrongly
draw in at the Nofe tharp or acid Juices, fuch as
may be found moft capable of difturbing the Ani-
mal. Monfieur Lirire believes that nothing would
{fooner kill it than Oil, becaufe that is known to de-
prive Infects of Refpiration, by ftopping all the Ori-
fices of their Trachea’s. |
Laftly, If none of thefe ways fucceed one muft
come to a Chirurgical Operation, which he aflures
us would neither be dangerous nor difficult upon
the Os Coronale, What Diforders does an Atome
caufe in the Machine of the Humane Body ! even to
the overturning of our Reafom it [elf.
: ) ' Upon
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Hpan the Ctiré-.r made 5} Bug Nin GS.

TeRbAs Ere is another inftance of violent Head-
¥ T 5 achs, which have been as fuddenly and
Q25 unexpedtedly cured. A Lady 'of 35

~ Years, and of agood Conftitution, was
troubled with continual Head-achs, with Redouble-
nients that feized her regularly one in 8 or 10
Days, and lafted 1o or 12 Hours at a time, {fo vio-
lently, that fhe was fometimes quite ftupified with
them, and fometimes raving Mad. The Seat of
the Pain was chiefly in the fore-part of the Head,
and in the Eyes, which thereupon became very red,
and fparkling. “The great Fits were attended with
Retchings, and always ended in Vomiting abun-
dance of a white infipid Matter, and a green and
very bitter Water, which came laft of all. At
thofe times fhe could take no kind of Food, other-
wife her Stomach was very good, nor did the grow
Lean, notwithftanding the long continuance of fo
unealy a Condition.

- Monfieur Homberg made ufe of all fort of Re-
medies for the fpace of three Years, but in vain.
Opium alone did for fome Hours fufpend the ordi-
nary Pains of her Head, but had no effe& upon the
Redoublements, |

One Evening when fhe felt one of thofe Fits
coming upon her as the was going to Bed, fhe had
a mind to fee firft whether her Eyes were very red,
and whilft fhe looked in a little Pocket Clafs, a
Wax-Candle that fhe held inher Hand fired her

| Ana Night-
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Night-Cloaths that were of thick Muflin; fhe did
not perceive it immediately, and happen’d to be all -
alone. She burnt all her Forehead, and part of -
the Top of her Head before any Body could come
to her Afliftance. Monfieur Hombers, who was
prefently fent for, caufed her to be Blooded that-
inftant, and the Burn to be drefled as in like Cafes,.
the Pain whereof was ftopp’d in a few Hours, but
the great Fit, which the expe&ed, came not at
all; even the ordinary Pain difappeared almoft
1mmediately after, without any other Remedy than -
the Burn; and for thefe four Years, fince that happy
Accident befel her, the Lady enjoys perfe&
Health.

A Phyfician of Bruges has communicated to
Monfieur Homberz a like Account,of which he him-
felf was Witnels. A Woman, who for feveral
Years had had extraordinary Swellings and Pains
in her Legs, found Kafe by Bathing them with
Brandy every Morning and Evening by a Fire ;
one time the Fire by chance got hold of the Brandy
with which fhe had rubbed her felf, and burnt her
flightly. Sheapplyed fome Ointment to the Burn,
and during the Night all the Waters with which,
her Legs and Thighs had been extreamly fwelled,
were, entirely evacuated by Urine, and the Swel-.
ling returned no more. What pity it is that fush)
Accidents do not ofiner intervene in vhe Pradice of. |
Phyfick 2

*T'was Chance,without doubt,that has taught this
kind of Remedy to feveral barbarous Nations that,
ufe it with Succefs, and. perhaps more chearfully.
as it is more Cruel, and affords them more Occalions.

of fhewing their Gourage.

Monfieur
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Monfieur Homberg, who was Botn in the Iland
of Fava, remembers that when the People of that
Country are troubled with a certain Cholic, or
with Belly-achs, and Fluxes that are ufually mor-
tal, they cure themfelves by Burning the Soles of
their Feet with a hot Iron. 1fthey have a Panaris
on their Fingers, they dip the Finger that is af-
fected in boiling Water feveral times, an Inftant
at each time; and Monfieur Homberg himfelf, to
follow in fomething the Cuftom of his Country,
was cured of a Panaris after the {ame manner.
In the Relations of Travellers, we find a great
many other Diftempers, which the Savages cure by
Burnings ; and without going fo far, weour felves
upon manysoccafions apply the likeRemedy to Hor/er,
Hunting-Dogs, Birds of Prey, &c. But it is like=
wife true, that our own Nicenefs and Tendernefs
does not fuffer us to ufe it upon our felves, and
makes us perhaps prefer long Pains to fhort ones.

The fame Tendernefs would not fuffer us a long
time to ufe in Europe that Moxa or Mofs, that
the Spaniards brought from America, and where=
with they cured the Goutby Burning it upon the
Part affeted. However, Monfieur Homberg has
feen an Inhabitant of Hamburg, who by this Re-
medy was delivered from his Fits of the Gout in
7 or 8 Days time, which before lafted 2 or 3
Months, and they returned much feldomer upon
him afterwards.

Monfieur Homberg {uppofes that Burnings cure
in thre¢ manners ; either by putting the Noxious
Humouts into a very rapid Motion, which makes
them find out new Ways; or by rendring them
Fluid that before were Vifcous, which comes to

Loy % 0 the
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the fame effect; or, laftly, by deftroying part of
the Veflels which brought them in too great an
abundance. e

otoetotololoRefotolototalalotobototaloiofotopotole

Upon the Generation of Sxarvs.

-

H E belaﬁp.b-&.'r that are reproached of

S| HE
g’;ﬁ =\ Studying with too much Care and Ap-
E‘Eﬁ*'g plication the Nature of fuch contem-
o B e prible Animals as. Infeéis,  may defend

themfelves by only asking this. Queftion : Wiether
the fmallefl Works that come out of the Hands of
God deferve to be negletied 2 Bur vhefe fame Works.
which the Common [ort of Mankind are pleafed to
look upon as the [malleft, are even thofe in which
we difcover the greatefl Wonders of Mechanifm ;
and if we benceforwards prefer the Enquiries made
into the Anatomy of Humane Bodies, it is our In-
tereft alone that can bear us out in doing it.

\f one examines externally. a Brown Snail of the
Gardens out of the time of its Copulation, and. if
one difeés it with all the Care imaginable, one
{hallnot find in it any part that {cems to belong to
Generation.  Neverthelefs, as we. have: already
faid inthe Hiftory of 1699, this Animal 1s an
Hermaphrodite, and has confequently,with relation
to Engendring, a greater Apparatus of Organs than
4 vaft number of other Animals, more known
and more {tudied. = Every thing that hap pens to
him upon this occafion, mufk likewife be of a very

ip o 21909 Y i) vl 1Ef: '"Par"
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particular Nature, We fhall here give an Account
of the Chief of thefe Singularities, without under-
taking in any manner to explain by what Mecha-
nifm  they are performed.  This  Explanation
would be ufelefs, if any of the Circumftances thould
be omiitted that are in the Diilertation of Monfieur

duVerney, which the Author’s Sicknefs has hither-
to hinder’d from appearing.  One can bardly fee
without Amazement, to' what an expence Nature is
put in the Formation of this contemptible Animal.

This kind of Snail has on the right fide of the
Neck a little Cleft or Hole, almoft impercepible,
which only leads to little Conduits or Cavities, and
a fort of very winding Inteftines floatingin its Belly :
At the time of Coition all that changes it Form,
and the Animal becomes almoft metamorphofed.
Thefe Inteftines are then thruit from the bottom of
the Belly towards the Neck, where they {well, and
are turned and winded, and finally difpofed -and
ranged among themf{elves'in fuch a manner, to ap-
proach the Cleft of the Neck, which is then very
much dilated under the Figure of a Male and Fe-
male Part, each of them ready to perform their
Fun&ions ; that does not wholly happen till after
that one Snail has met another, and by {everal Pre-
liminary Motions more brisk, and, as one may fay,
more paflionate than one fhould exped in {uch a
Cold Species of Creatures, they have put each other
into the fame Difpofition, and have fecured a per-
fet Agreement. :

They have likewife another very fingular way
of arriving at their Ends with more Certainty, and
they never fail to put it in Practice. Together
' : Aag | with
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with the Male and Famale Part there comes out
likewife by the Hole above-mentioned, a kind of a
Sting likea Lance with 4 Beards,and ending ina very
fharp and hard Point. As the Snails turn towards
each other the Holeor Cleft of their Neck, it hap-
pens that when they are touched in that Part the
Stings prick each other, and the Mechanifm that
puts this little Dart in Motion, is fuch, that it
abandons at the {ame time the Part to which it is
faftened ; fo that the faid Sting either falls to the
Ground, or the Snail that is pricked carries it away.
Then the Snail immediately retires, but prefently
after he rejoyns the other, and pricks him in his
turn ; and after this Reciprocal Wounding, the Coi-
tion never fails to be accomplithed ; whereas all
the other Preludes may be without Confequence.
The Sting bearded on both fides, {eems to be de-
figned to give notice to both the Snails that they
are equally ready ; for in this Hermaphrodmcal Spe-
cies there is not, as in ours, one Principal and
more ative Sex, whofe Difpuf tion alone 1s fuf-
ficient. ,

The Snails are wont to couple.even 3 times,
the fpace of 15 Days being interpofed between
gach time. At each Coition one fees a new Sting,
and Nature is at the Pains of producing them for
a ufe fo little- important in Appearance. Mont,
du Perney compares this Regeneration with that of
the Horns of Stags, and really, the Proportions
being obferved, thefe Stings feem to be of a like
kind uf Subftance.

Afterthe Lanced Sting, follows the Reciprocal
Tufertion of the Male-part,of each Snail ; and as they
have both the two Qrgans of Generation difpofed

10
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in the fame manner at the Cleft of the Neck, it will
be neceffary, to the end that each Organ anfwer to
that which does not refemble it, that one of the
Smails hold its Head upwards, and the other down,
which they know very well how to put in Pra-
&ice.

Their Coitionlafts 1o or 12 Hours : It produces
in them, efpecially when it begins, either a Stupi-
faction or a Tranfport that hinders ’em from givin
any Sign of Life. They will not part from eacﬁ
other, do what you can, and they havea very
good reafon for it, which is, the Glind of the
Male-part fwells to fuch a degree, that it can’t
come out again by the part it enter’d. It is per-
haps an Hour in acquiring this Extenfion, which it
does Gradatim but till it attain’d to it, no feminal
Matter isejeted. '

Nay, fuch Matter is not fo much as formd ¢ill
then, and it is not till after the Coition is Degun,
- that Nature thinks, as I may fay, of preparing it,

and that fhe fets thofe Parts at Work that are to pro-
vide it. This Matter has yet another Particularity
very remarkable, it is not Liquid, butof the Con-
' fiftence of Wax, and puts on the Figure of the
Veflels thro’ which it paffes 5 it is protratted by a
Motion like that of the Inteftines, when they throw
out thit which is contained in them. During the
whole time of Coition, except the firft Hour, this
Matter paffes flowly on both fides from one Snail
to the other.

It comes out of Channels longer than the Vel-
{z] of the Female-Part, where itis immediately re-
ceiv’d, and for that reafon it is forced to double it
felf ; from thence it pafles into other Veficls of

s Aa 4 the
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the Female Sex, where it finally caufes Feecundity,
- tho’ not immediately after the firft or fecond Coi-
tion, but only after the third.

At the end of 18 Days the Snails lay  their
Egos by the Cleft or Orifice of their Neck, which
they hide in the Ground with great Care and Pains
but there is yet another very fingular thing, which
is, 1f you Difiect a Snail a little while before fhe
lays, you meet with no Eggs, but only with little
Embrio’s {wimming 1 a very clear Liquor, and
moving very briskly. Thefe Embrio’s become Eggs
in the way of their coming out, that is to fay,
they are cloath’d with Membranes, which certain
Liquors {fupply them with, and then grow hard.

All this is only the Natural, Hiflory of the Ge-
‘meration of Snails; tis what is done, bus not the
manner of doing 5 and if one leaves this manner to
the -'Cg:gjﬁffur&qf rhe-msb@r'.rkflﬁrf Pfafi?ﬁpfafr.r, it
would affuredly be a wvery difficult Riddle to them.
It is even [lill -almoft -infirusible, ' tho’ we bave all
the Parts of this Mechanifmin our Hands, the’ we
fee with our Eyes bow it is perform’'d, and it is
one of the greatefl. Efforts of Humane Sagacity and
Underdanding to comprebend the whole Operation
rhereaf, ' i
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,'f/lpun the Weight of the AT MosPH ER E.

- $8§ HE Weight of the demofphere is of fuch
T % lmportance in Philofophy, that it ean-
ﬂgﬁ‘% not be too much ftudied; we are even

Inyited to it by the hope of the Succefs

which feems only to depend apon fome pretty eafie
Calculations.

Monfieur d¢ [e Hire having made at Meudou
fome very nice Experiments,how much the heighth
of the Barometer differ’d from the higheft Part of
the Park down to the River, which is 85 and & Fa-
thoms at the Bottom, he dedufted from it . the
Heighth of the Column of Air, which was then
equal to one Line of the Mercury, and counter-bal-
lanced it, and found that it was very near 76 Foot;
the Weight of the whole Column of the Atmo-
{phere being 28 Inches of Mercury within half a
Line. He madeufe ofa very good double Barome-
ter of Monfieur Huygens, which thews the Degrees
of the Variation in a much greater Extent than the
fingle Barometer; but it likewife requires more
Calculating, becaufe it muft be reduced to the Single,
and he reduced it thereto according to the Principles
- we have explained after hin in the Hiftory of

1708. | | .

It is neceflary to obferve, that the whole Heighth
of the 85 and £ Fathoms were pretty near eqtial to
7 Lines of Mercury, and that the 76 Feet of the
Heighth of the Air, which anfwer to one Line
of Mercury,were found,by fuppofing the 7 Hgighths

| of
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of Air, eachof which anfwer one Line of Mercury,
to be equal among themfelves, which is not ex-
altly true; for the loweris the leffer, becaufe it
1s loaden with a greater Weight, andis more con-
denfcd,and fo ofthereft; but Monfieur de Iz Hire
has flighted this Difference : Meflicurs Caffini and
Maraldi, having a regard to it, have placed between
thefe Heighths a Progreflion, fo that the firft ha-
ving 61 Feet, the fecond had 62, the third 63,
&vc. at leaft inthe Extent of halfa League ; af.
ter this, reckoning the middle Heighth of thefc 7
Divifions would be 64 Feet, which is a great way
off of 76.  We muft not conceal thefe Differences,
which perhaps may be accommodated in time.
With his Obfervations upon the Weight of the
Atmofphere, Monfieur de Iz Hire hasjoyned others,
concerning the Variation that Heatand Cold pro-
duce in the Liquor of the double Barometer, aDe-
ceitful Variation, and which, if it were not well
known, might be attributed to the Alteration of the
Weight of the Air.He fuppofes, as it istrue, that the
Mercury in the fingle Barometer is not fenfibly
rarified nor condenfed either by Heat or Cold ; he
compareditevery Day for three Years together witha
double Barometer, and afterwards took the moft
differing Days with refpect to Heat and Cold, in
which,however,the fingle Barometer was at the fame
Heighth : Itis plain, that on thofe Days theheighth
of the double Barometer ought to have been the
fame, if it did not vary but with the weight of the
Atmofphere : “But it was always different, and
fometimes 19 Lines, which this Barometer was
higher in the Heat, It happen’d in thofe three

Years ‘of Obfervation, that there were no great -
Colds
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Colds but only great Heats. Befides, there were not
Days of greater Heat andof greater Cold, on which
the fingle Barometer was of the fame Heighth
{o the 19 Lines are the Dfference onlv between a
great Heatand a temperate Air 3 and Monficurde /e
Hire could not fee the greateft Variation of which
the double Barometer was fufceptible in that re-
fpet. It ought much to exceed 19 Lines, which
certainly is not to be reckon’d for nothing. Ne-
verthelefs the Liguor of this Barometer was chofen
for the leaft cap;Lla of Rarefacion as could be.

Hpan the Matter, or Subftance of F1r E.

Tead HE Hiftory of the Academy for the
g2 T i3 Year 1700, fpeaking of Lime, fays;
‘3}2@2)@ We cannot fuppofe its Allive Principles

to be any other thing bur Particles of
Fire, which the Calcination bas introduced into the
Lime. It is true, that thefe Igneous Particles being
become fixed and immoveable in the Pores of @ Body,
do a little fbock the Underflanding ; but however,
the Regulus of Antimony Calcined by the Burn-
ing-Glafs does aélually increafe in Weight, and one
cannot fufpett any other Subflance to bave been
mixed with it, but that of which the Rays of the
Sun are compofed. It muft be confeffed thas this

Hypatbefis is equally difficult 1o be admitted or re-
- Jetted. '

Monf.
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- “Monlfieur Lemery the Son, is of an Opinion that
one need not remain under this Uncertainty,
and abfolutely declares for the above Hypothefis.
It< has been believed hitherto that the Effence of
the Mazter of Fire confifts only in a great Subtili-
ty, joyned to an extream Agitation, and, accord-
ing to that Notion, it is impoffible to conceive that
when it is thut up in the Pores of Lime, or Re-
gulus of Antimony, or in fhort, of any ' other Mi-
neral, whofe Weight is augmented by Calcination,
it thould not lofe all its Motion, and ceafe to be
what it was before, the Matter and Subftance
of Fire. But Monfieur Lemery adds to its Sub-
ulity and Agitation a peculiar Figure, fo that,
neither another Subftance, tho’ it had as much
or more Subtility and Agitation, could be the
Matter of Fire, nor the other ceafe to be {o;
or it would at lealt bealtogether difpofed to become
Fire again, tho’ it might have loft part of its Mo-
tion. Itis true, it muft not lofe it altogether ;
“and-mn order to preferve as much Motion as is ne-
ceflary for it, one may conceive that it both ads
and always ftrives to force its way out of the little
Cavities of the Bodies in which itis imprifon’d ;
and alfo that another Matter, much more fubtile |
or fine and 1nore agitated, which fills all the
void Spaces of the Univerfe, and finds no Pores
{o narrow as not to allow it a free Paflage, does
inceflantly flow into thofe Places where the Sub-
ftance of Fire is thut up, and maintains its
Activity and Motion : It has not indeed {ufficient to
force its Prifons, but is alwlys in a Condition to
joyn its own Strength to that of fome External
Agemt coming to its Affiftance. Thus it is, that
when
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when one pours Water upon Lime, whereby its
Parts are opened and feparated, the Matter of Fire
inclofed therein breaks out on all Sides, and caufes
a violent Effervefcence. =« , i 1ot
. If it thould be asked, why this' Matter, which,
Calcination has introduced into the Pores of a Body,’
does not afterwards come out by the fame > Monf.
Lemery an{wers, that the A&ion of the Fire rari-
fying all- Bodies, as is known by Experience, it
makes, as long as it lafts, their Pores much
bigger 5 and when it ceafes, it fuffers them to be
contraed again, and confequently to imprifon in
in its little Cavities all that had "penetrated into
them. X 9 .

. There is nothing alone, or fingular .in Nature,
and if a certain ;Hfﬂ?bﬂmy;ﬁ be conftant and uniform
upon certain Occafions, it will likewife be found
to be the [ame upon other Qccafions that may. be
analogous to them. Sincetherefore it is once ad-
mitted that Fire can, without cealing to be what
it was before, fhut it felf up in the Cavities of Cal-
cined Bodies; we have aright to fuppofe that it
may have been in like manner fhutup in the Ca-
vities of feveral other Bodies, as' foon as we fee
that it comes out of themy and in a word,  one
may lawfully fuppofe that it is that fame Subftance
that renders inflameable all Bodies that are fo, and
that it efcapes under the form of Flame as{oon as
it can difentangle it felf, efpecially if there be but
enough of it. The Sequel of Monfieur Lemery’s
Syltem extends it infinitely.

Atthis reckoning the Subftance of Fire and that
of Water, tho’ fo very oppofite, have an eflential
Relation; both the one and the other of ’em being

hid
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hid under an Infinity of Mixtures, and oftetitimes
even in great Abundance, neverthelefs without
difcovering therein any of their moft fenfible Pro-
perties, and without declaring themfelves for what
they are, unlefs fome exterrial Agents affift in the
exerting them.

The Fhofphores are thofe of all the Bodies in:
which the Matter of Fire is moft vifibly inclofed :
One need only expofe them to the Light, and they
prefently receive fome new Matter that puts the
Old into A@ion: We may call ’em zhe Sponges of
Lighe, becaufeit is fqueezed out of ’em with the
fame Facility asit is taken in. You muft conceive
all inflameable Bodies to be like Phofphores, only
lefs fenfible, and not fo readily reftoring that Sub-
ftance of Fire which is contained in them.

_The Air likewife may be efteemed a great
Phofphore, all impregnated with the fame Matter,
and only waiting for the A&ion of the Sun from
whence it is derived. But we will not carry any
farther Notions that fhould belong to a general Sy-
ftem; we refer to Monfieur Lemery’s Differtation,
who muft likewife be accountable ér all thofe Dif-

ficulties,which general Syftems never fail to abound
with.

Upon
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Aﬁﬁ% Hat they call Crabs-Epes, are little white
W & Stones, round, and commonly flat ;. and
| gﬁm&g they are fo called, becaufethey are really
taken out of Crabs and Craw-fithes; and
tho’ they are not at all like Eyes, yet they are more
like them than any other Part. %hc moft Learned
Naturalifts believed they were formed in the Brain
of Craw-fithes, and Van Helmont firft difcover’d
them to be in the Region of the Stomach; befides
feveral other very remarkable Particularities of the
Natural Hiftory of thefe Creatures, But as there is
not much Credit due to him, what he {ays, has not
been much minded ; neverthelefs, Monf. Geoffroy
the Younger, has verified a great part of it, ina
Difcourfe of which the following Account is an
Abftrad.

There are a fort of Animals that wear their
Bones on the ont-fide, whereas others wear theirs
within ; of the firft {ort are the Craw-fithes, which
every Year, about the Month of Fune, caft thofe
Bones, which are both their Coat and Armour.
A" Membrane that lines the 1nfide of their Shells
fupplies the place, and by growing hard and thick
becomes a new Shell. At the Time of this Molt-
1ng, that Fith is weak and languifhing, and not good
to eat.

The Reptils or creeping Creatures that fhed their
old Skin, are an Example of that which happens to

the Craw-fifhes ; andin fhor¢ it is no fuch ftrange
- S0, G ; °  Thing



378 A Philofophical Difcourfe, Loc.
Thing that an Animal fhould be divefted of its
external Covering. But it is very amazing that
an Animal can quit or deprive it [elf of an inter-
nal Part, fuch as the Stomach : And yet this is the
Cafle of the Craw-fithes. Their old Stomach dif-
appears, and probably the Inteftine alfo ; at leaft
Monf. Geoffroy 1s of that Opinion,and that theexter-
nal Membranes of thofe Bowels fucceeded. There
is reafon to believe, that as they are worn out and
half diffolved, the total Diffolution of ’em is pet-
formed in the new Bowels, and they are converted
into the Nourifhment of the Animal, during its
Molting and Sicknefs.  Thus the old Stomach is
the firfl Food that the new one digefls. |

*Tis only at this Time that are found the Stones
they call Crabs-Eyes ; they begin to be formed when
the Old Stomach is deftroyed, and are afterwards
folded up in the New, where they always dimi-
nifh in bignefs, till at laft they quite difappear.
Monf. Geoffroy is of opinion, that they likewife
contribute to the Nourithment of the Animal du-
ring its Sicknefs. What a prodigious Diverfity of
Defizns in the Works of Nature | Who could bave
thought that there is an Animal which feeds upon
the (ubflance of its own Stomach 2 After this, if
there be any thing incredible in this Kind, it muft
be an Impoffibility well Demonflrated.

Lo

S
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Upon the Formation of Suervrs.

mﬁlt}mrtuthe Curious haye been chiefly con-
63 g g cernd with _Sh?“?i that is to fay, with
ﬁsﬁﬁﬁ their prodigious Variety, exad Regula-

=277 ity of their Structure, Beauty, fingu-
lar Vivacity of their Colours, and Juftnefs. of their
Compartments, {carce imitable by the beft Pencil ;
but the Philofophers have not done them, as I may
fay, all the Raght they ought, and have too much
neglected to confider them as Naturalifts, and to
Study their Formation ; probably they believed
- that fince the Shells of Snails, ¢¢. as well as the
Armour of Crabs and Lobfters, are external Bones
to all the Animals they cover, they ought to be
look’d upon as part of their Bodies, and that this
wonderful Stru&ure is included in that of the ge-
neral Formation of “Animals, not to be compre-
hended by the Mind of Man; they have therefore
fuppofed that the Animal and its Shell {prang from
the fame Egg, and were unfolded together; and
they contented themfelves with wondering that
Nature had beftowed upon ’em Houfes {o well
built, and oftentimes fo precious for fuch bale
Creatures. But this Suppofition is only conve-
nient, and tho’ probable enough, is by no means
true. ‘The Animal proceeds from 1ts Egg, but not
the Shell, which is a diftin& Miracle, and Mon-
fieur Reaumur is the firft that has unravelled it ;
at leaft we know not hitherto any other Author
that can difpute with him the Glory of this Dif-
covery., Bb He
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He has found out, by decifive Experiences, that
the Shell of Garden-Snails is formed of the Matter
tranfpired from their Bodies, and afterwards har-
den’d by the Air. It 1s certain that all the other
Animals do likewife tranfpire, and are furrounded
with a kind of Mift or Atmofphere, which is ex-
haled from' them, and which perhaps does pretty
near afflume their external Figure. All that the
Snails have in particular is, that the Atmofphere
of their Tranfpiration s condenfed about them,
and forms a vifible Covering of which their Body
is the Mold; whereas what other Animals perfpire,
evaporates, and is loftin the Air. This difference
proceeds from the different Subftance tranfpired,
that which comes out of the Snails is vifcous and
ftony. This is not a bare Suppofition ; it is a Fa&
{ufficiently proved by Monf. Reaumur’s own Ex-
perience.

At this Reckoning, tho’ the Shell performs the
Office of an Univerfal Bone to the Animal; yet
it does not grow like the Bones, nor as other Parts
by Vegetation, thatis to fay by a Juice that cir-
culates within it ; but only by an External addi-
tion of Parts that come over one another, after the
fame manner as Stones are thought to grow ; and
it 1s remarkable that there are a kind of Animals
that borrow from Minerals this way of Augmen-
tion.

To enter a little farther into the detail of the
Matter, it muft be remember’d that the Head of
the Snail is always at the Orifice or opening of the
Shell ; and that its Tail, or the other extream part
of its Body, lies towards the point or top of the

Shell ; and that its Body from what Caufe foever
| it
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it proceeds is unaturally of a Spiral Figure, of
which the different Turns are in different Planes.
This being fuppofed, Let us take a Snail that is
juft hatched, and is as {mall as can be : Since the
Matter . which it tranfpires 1s petrified about it,,
there will be made at firft a little Cafe proportion’d
to the fize of its Body ; and whereas its Body is as.
yet too {mall to make a {piral Turn or at leaft
an entire Figure of that kind, this Cafe would only
be the Center, or at moft, the firft beginning of
an exceeding fmall {piral Turn. Then the little
Creature grows, but if it fhould ceafe to Tranfpire,
it is plain that its Body, as far as it was enlarged,
would remain naked ; but as it never ceafes to
_tranfpire, it makes it felf a Covering in Propor-
tion as it grows; it puts it {elf at the end of the
firft, and if it grows fo far as to make a fecond
{piral Turn, the Shell likewife makes a f{econd.

his fecond Turn is the fecond, or which is the
fame thing, the Spiral is extended in length, be-
caufe the Animal grows fo too, and at the fame
time this Turn is likewife larger than the firft, or
of a greater Diameter, becaufe the Animal is like-
wife increafed in bignes. The other Turns are
formed after the fame manner : They proceed in
the Shells of Garden-Snails as far as four Turns
and a half.

It is a neceflary Confequence of this Formation
of the Shells, that the firft Turns of that of a
young Snail, which for inftance, may have had
yet but two, fhould be no bigger than the two
firft Turns of a Shell of an older Snail which has
four ; for that which is once formed in the Shell
does increafe no more, only there is added in time

Bb2 a new
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a new Shell to it.  And this is what is unchange-*
ably obferved ; fo that nothing more is required to
demonftrate Monf. Reaumur’s Syftem': And what
fill confirms it is, that thefe firft Spiral Turns,’
which in the Shell of a young Snail arc as long
and as large as in that of an older, are notwith-
ftanding lefs thick. < We may fee by that, that the
Part of the Animal, which would have remained
naked, by its growing’ bigger is, as it has been
faid, that which has laboured to cover it felf 5 and
that thofe Parts which were already ‘cover’d by
continuing to tranfpire, do augment the thicknefs
of their Covering,. o (UULE 233607 G, 2
" Let us defcend a little farther into the Particu-
[arities of this Creature. We fee Spiral Rays
traced upon the Shells of Snails, chiefly upon thofe
of a certain kind of little Garden-Snails ; the Ground
whereof is commonly Yellow, or Lemon-colour
with black or dark Rays, =~ DR b
" Monf, Reaumur cxplains ‘thofe Rays: after the
following manncr ¢ That which is called the Colar,
or Neck of the Smil, is the principal ‘Worker of
the Shell ; becaufe when the Snajl grows, the
Collar always remains uncover'd. * If you {uppofe
it to be yellow, with one only black'Spot, or to
{peak more exadtly, that the Matter that tranfpires
from the whole Collar is of fuch a Nature as to
make the Shell yellow, excepting fo much as comes
out of one only Pore or Point, and which will
make the Shell'black; it is plain (provided you
reprefent to your felf the Animal growing ever
Gnce its fmalleft Size, always turning it felf {pi-
rally, and augmenting the Number of Turns)
that the black Point of the Collar 'will trace upr;]n
‘ - oK . the:
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the whale: Shell a black -Ray, whicly will be a
Spiral very exadly defcribed according. to the in-
fenfible and regular, Growth of the Animal, If
the black|Point. was not a Point, but a right Ray,.
the Spiral-of. the Shell. would be lefs Curve, but,
it would always- be regularly deferibed. = If there.
were upon- the Collar feveral Poiuts; or feveral
Rays of the fame or of different Colours, there
would likewife be upon the Shell feveral Spiral
Rays, either of different Colours, or of the fame, .
and the Pofition they would have between them-
felves would depend on that of the Pointsor Rays -
of the Collar, | AT
[t muft not be thought that thefe Points or Rays
of the Collar are a .meer Suppofition, they are
diftinétly feen 5 and befides, they are always ob-
ferved to be ranged under. the Extremity of the
Spiral, which they muft have traced upon the
Shell 5 the part of .the Snail that comes next to.
the Collar yields nothing buta white and fhining,
Matter; and asit is that, which as long as the
Snail grows, fucceeds the Collar, and always places
it felf undet the part of the Shell that it has form-
ed, it tinges the whole internal Surface of the
Shell with a thining white, and from thence it
comes thatg the faid Surface either has not the fame
Colour as the External, or elfe has no varicty of
Colours, + - s B
~There is no Naturalift that cannot of himfelf
apply what has been here faid of the Shells of
Snails to thofe of all the other Animals that are o
covered. The Varieties that we have already
imagined in the Collar, with refped to the colour,
sumber and pofition of its Points er Rays, may
Bb 3 help
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help us to fancy a great many other ‘of different’
K.nds. For inftance, if there are little Eminencies:
difpofed upon the external Surface of ‘the Animal,’
the like will be produced upon the'Shell, which'
will always be regularly augmented in Proportion’
as the Collar and its Eminences, increafe. If the!
Animal ceafes to grow at certain regulated Seafons’
that are contrary to it, as in Winter or Summer,
and afterwards begins again, it may have upon its’
Shell marks and traces of thofe different Periods,
as the concentrick Circles about the Bodies of T'rees
denote the different Growths of each Year inter--
rupted at certain Seafons. We fhall omit a larger
Detail, as well as all the particular Mechani{m of
the Formation of Shells. It is enough to difcover
in general, and to {ce how fome Animals are them-
[elves the Architells of their own Houfes, and thar.
the Regularity of thofe Houfes is owing to their
concurrent Growth with the Architeéls themfelves,
of whom they reprefent all the different Ages and
Conditions. A
We cannot but obferve here that whilft Mon-
ficur Keawmur ftudied this Matter, Monficur de
Verney likewife applied himfelf to the fame, as
making part of the entire Hiftory of Snails, which
he has undertaken. In the Hiltory of 1708, we
have taken notice of his Difcoveries about their’
Ceneration 5 he proceeds in accounting for every
thing concerning this Creature even from its Kgg.
We fhall fee in time his Opinion about the For-
mation of their Shells, g

i |
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Hpon Cacuou.

@-‘%@S the Naturalifts don’t well know what
%) 0% to make of thofe little black Grains,
5?%2“@ the Subftance of which comes from the

Indies, and what we call Cachou, it1s
the Bufinefs of the Chymifts to find it out. Mon-
fieur Boulduc is perfwaded by all the Analyfes that
he could make of it, that it is a Vegetable Juice.
The Extra& that is drawn from it by the Spirit
of Wine, is both in a greater Quantity , and
of a ftronger Quality than that which is drawn
by Water, a Sign that it is the Sulphur or Re-
finous Parts that are Predominant in this Com-
pound Bedy.

Bt bbbttt dtideds bty S dode e
Upon the dnalyfis of Hoa-Lic k.

FragiEHE Hog-Lice are an Infe fo well known
¥ T ¢ that it would be needlefs to give a De-
- 21Q. %% feription of ‘them; only it is good to
S}‘%ﬂ ﬂbfgrve, that Monf. Lem}-;ry has certainly
found out, contrary to the Opinion of fome Au-
thors, that they are Viviparous, orthat they bring
forth alive; he believes there are two Kinds of thewm,
the Domeftick, that are found in Cellars, m the
Crevaces of Walls, in fhort, in all moift and fale-
petrous Places; and the Wild, that live in Corn-
Fields and Woods, and in the Clefts of old Trees.

goidw Bb 4 This
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This latter Sort are the fmalleft, and are leaft
made ufe of in Phyfick. - The Domeftick are pre-
ferable, becaufe they feem to be more impregnated
with Salt-petre, upon which they feed, and which
gives them. all their good Quality 5 for it is that
Salt that 1s proper for opening and diffolving, as in
Pains of the Kidney, Faundice, Kings-Evil, and

Squinzie, &c. | . s
Monf. Lewmery has drawn from the Domeftick
Hog-Lice by Diftillation, a volatile Salt very like
that of Vipers, and which may be ufed againft
the fame Diftempers and 'in the fame Dofe.  The
Spirit of Hog-Lice has the fame Vertue, fince it
is nothing but this volatile Salt that {wims in a
Phlegm. * There comes from Hyg-Lice as from Vi-
pers, and more generally, as from all other Ani-
mals, a black and feetid Oil, impregnated likewife
with a volatile Salt : This having been mixed with
twice as much Spirit of Nitre dephlegmated, there
arofe a great Effervefcence, and Monf. Lemery even
thinks that he perceived a little Fire in it, but
involved, and as it were abforbed by the thicknefs
and Dlacknefs of the Oil. This Experiment might
refemble the Inflammation produced by the mix-
ture of Spirit of Nitre with the effential Oils of
certain Plants ; of which mention has been made
in the Hiftory of 1701, and it would depend on
the fame Principle; that is to fay, the extream
Greedinefs wherewith Sulphurs, throughly divefted
of their Acids, do imbibe it. There ‘might only
have been one difference which Monf. Lemery has
obferved ; ‘it 1s that he does not fufpet any Alcali
in the Effential Oils of Plants, whereas one may
believe that there is fome in the Qils of Animals,
- p G which
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which have been drawn by the Retort over @
areat Fire; for it is very probable that it is the
Fire which makes thefe Alcali’s, and fo therc is
nothing but the Experiment of the Oils of Plants
that proves that thefe Alcali’s are not the only
Matters capable of producing ‘an Effervelcence
with Acds. * 7 it

The Coal that remains from the Hog- Lice diftil+
led in the Retort having been calcined, “Mon-
fieur Lemery found Iron in the Afhes thereof, He
has likewife found it in the Afhes of other Ani-
mals, but not always. He could draw none from
Harts-horn, Ivory, Crabs-Eyes, or Oifter-Shells 3
whereas hitherto it has always ‘been found in the
Afhes of Vegetables. Perhaps by repeating the
Experiments upon fome Matters 1n which Iron'is
found, and upon others where it is not, one may
in time difcover the reafon of the Difference.

e
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Upon Vegetable and Mineral Acips.

5o E have feen that the Sulphur which enters
% W 3 into the Compofition of Metals, at leaft
iy of imperfect ones, is exadtly the fame
with that in Plants, but upon the Expe-
riments made and reported by Monf. Homberz, one
would think that the Mineral and Vegetable'Acid
were very different. : B G
“If you pour upon the Spirit of Urine, ' which is
a volatile ‘Aleali, about the like quantity ' of di-
{tilled Vinegar, which is a vegetable Acd, it will
not produce either an Ebullition or Effervefcance‘i
VL0V an
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and this Tranquility of the two Liquors mixed-
together will continue till either the Quantity of
the Spirit of Urine be very much diminithed, or
that of the diftilled Vinegar very much augmented
but if upon the aforefaid Spirit of Urine, let the
Quantity be what it will, you pour a Mineral Acid,
fuch as the Spirit of Salt or Nitre, if there be but
a Drop of it, immediately it caufes an Ebullition
more or lefs violent, as there is more or lefs of
the Acid, with refpe to the Quantity of the
Alcali. Monl. Homberg relates another Experi-
ment of the like Nature, and which proves the
fame thing.
- 'Neverthelefs, he does not pretend that the Ve-
getable and Mineral Acids are different.  From
whence do Plants draw their Acids but from the
Earth, and are they not Mineral there ? But he
fuppofesthat thefe Acids, both in theirown Nature,
and when they enter into the Compofition of fome
Mineral, are like Bundles of Needles laid upon one
another ; whereas, after they have been fuck’d by
the Roots of Plants, and circulated thro® their nar-
row Veflels, the Needles are feparated, and thereby
lofe that Strength which they had acquired by
their Union. This Notion alone is fufficient to
account for the little Syftem of Monf. Homberg
‘upon this matter. |

How ftrong foever thie Mineral Acids may be
when they lie in Bundles, they neverthelefs meet
with a great deal of Trouble, when they havetq
do (not with diftilled volatile Alcali’s, {uch as the
Spirit of Urine, which are in fome manner naked,
and entirely expofed to their Acjon) but with
other volatile Alcal’s not diftilled, that aré yet in-

volved
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ved and entangled with Oils or other foreign Parts,
*Tis thus that. Monf. Homberg {ays, be bas J’am a
Mixture of Spirit of Nitre and Cantharides, or
Spanifb-Flies, caufe a lictle and flow Ebullition for
above two Tears together, The occafion of {o re-
markable a Fa&, as it is mention’d 1n his Difler-
tation, deferves a particular Attention 3 it was about
a2 Medicine for the Gravel and the Stone.

" Monf, Homberg in following the prefent Theo-
ry, has found out a Remedy for a Difeafe of much
lefs Importance and Confequence to any but the .
Ladies it is againt the Tann and Freckles n the
Face ; but thofe Remedies, which are the Refults
of Reafoning, ought to be the more valuable, were
it only for their fcarcenefs. He found by Expe-
rience. that the Gall of an Ox was a Soap like an
artificial Soap, that is to fay, a Body compounded
of 4n Oil and an Alcali. ~On the other fide, he
was of opinion, that the Freckles arc an oily and
faline part of Sweat, intercepted in the Pores of
the Skin ; whereupon he conceives that Ox’s Gall
divefted of its oily Parts, and reduced to the Al-
caline only, would become a Diffolvent for the
Freckles.

T
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?’@SEE fhall repneat nﬂthmg herf: of thc Fa&
W 2 related by Monf. Marchant in his ﬂl;f—-
g fertatlﬂn but, as he has recourfe, /in
Z%Sg&& the Explanatmn of it, to a particular
Sup qﬁtmﬁ which belongs ta the general Syftem
of tlm Multiplication of Plants;, we will treat of
it with fome Extent; and endeavour to enllghteut
It as well as we ' can. | '
The Eggs of ﬁmmais and thc Seeds of Plants
are the fame thing : An Animal 'and a Plant con-
tarned in little, the one in its' Hgg, and the other:
in 1ts ' Seed, come to be unfolded; and then the
Animal is faid to be Born 5 hitherto all is equal on.
the one fide and onthe other;:but Plants have
ways of being born or produce& ‘which are not in
common with Animals : There are feveral that
come by fticking in the Ground'; aBranch of a Fig-
tree for inflance, ftuck into the Ground puts fnrth
Roots, and becomes an entire Plant. HoweH
One eafi ly conceives that a Body, let it be never
fo{mali, may be organized and grow afterwards,
Jreferung the lepof tion of its Parts ; but that
a Part thould in growing become the Whule is
what cannot be eafily comprehended ; for whence
can it fetch the other organical Parts that are diffe-
rent fromit? Accordingly, here the Branch of a Fig-
tree get Roots that only belong to the entire Tree,
and which 1t could never have contained in little
No body imagines that from the Leg of an Anil-
mal,
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mal, one could ever form its Heart, it Lungs, oc
in thort, @ wholé Creature, -~ ' 0 00 0

" Since one cannot conceive that an organized Part
is- forined anew, and fince “the ‘Naturalifts are
obliged to fuppofe the Pre-exiftence thereof in little,
iwe ‘muft neceflirily grant that there are in the
Branch of a ‘Fig-tree little Roots that would néver
have been unfolded; if fuch a Branch had not been
divided from the Tree, and-ftuck into the Ground,
This 'Suppofition otight to be fo -much the more
eafily’admitted, “that to make an entire Tree of 2
Branch there’is“nothing to be ‘added to all that
appeared naturally in’ it but coneealed Roots ; and
that ' thofe Roots ‘which would not have fhewed
them{elves if ‘thie Branch had not been {eparated,
or if it had’ remained wholly in the Air . may
have ‘been determined to appear by the és‘t;‘_fhfé
touching that ‘part of it which was_put into the
Ground. The Roots are infinitely lefs different
from the Body of the Tree, than one organical
Part of an Animal is from the reft. _

- “All the Ways by which Plants can be multi-
plied otherwife than by Seeds, are reducible for
the Phyfical Syftem to what we have juft now
explained ; and in Monf. Marchant’s Dillertation
you may {ee feveral Experiments to prove. that
the fmalleft parts of Plants, and which have been
feparated from them in different Manners will
gow and produce an entire Plant. 'Thusa Plant
contains Seeds in all its Parts, or which is the fame
thing, itisa Heap and a Compofition of an infinite
Number of the like fmall Plants, which do not ap-
pear but as Parts of that Whole, and which do not
fhew what it is that might make them all perfect

Wholes.
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Wholes. The odd: Principle of the Scholaftick
Philofophy, how the Soul 1s i the Body, viz.,
That the Whole is in the Whole, and. the Whole
in_every Part, is.therefore exactly true with re-
fpe to Plants-; and: it is pretty remarkable, - that
we really find that to be verified in Matter, which
before was imagined as a particular and incom
prebenfible Property of the Mind. | . 1 susii
After this, it is eafie to underftand in general,
the Caufe of fingular Vegetations -or of monftrous
Plants, Tt is-evident, that the manner in ~which
monftrous Animals are formed, as explained in the
Hiftory of 1702, would not produce monitrous
Plants; but if by any Accident a Part of 2 Plant
produces what it ought not to do as a Simple Part,
and becomes a kind of a Whole to.a Part that is
monftrous : The mechanical Stru@ure of Plants
being much more fimple, and confequently lefs
fufceptible of accidental Oddneffes, Monfters in
Botany are likewife fewer, and lefs furprizing.

S N e e D O S T 0
Upon the Circulation-of the Sapp in PLaxts,

Qg‘ﬂgﬁN the Year 1667, at the very Birth of
2 I a3 the Academy, the late Monfieur Perrault,
(2% a Man full” of Projets, and moftly of

bold ones, and a Philofopher of 2 brave
and original Spirit, advanced the following Propo-
fition, which was then very furprifing 5 Thaz the
Sapp Circulates in Plants as the Blood does n
Animals, Tt was not known that a Phyfician of
Hamburg had publifhed the fame two Years befori
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‘A Year and half afterwards Monficur Mariotte ha-
ving been admitted  into the' Society afferted the
fame Hypothelis as a new one, but found that
Monfieur Perrauls had prevented him ; and tho® he
was pleafed to find that this Conformity of their
Sentiments was a fort of Proof of his Syftem, he
was not perhaps lefs forry that ‘another had ra-
vithed the Honour of it from him.  TheIlluftrious
Monf. Malphigi, in whom the Genius of [nvention has
fhined {o bright, was likewife of the fame Opinion.
Meflieurs Perrauls and Marriotee have both of ’em
publifhed theirs, with all the Proofs, in their Effzys
upon Phyficks ; however, the Academy, which
values it felf upon a prudent Slownefs, has never
been fully fatisfied in this Matter, and Meflieurs
Clos and Dodarr amongft others, have always
enter’d their Proteftation againft this Opinion,

Monfieur Dodart allowed indeed, that there was

‘a Juice which afcended from the Roots of Plants
quite up to the Extremitiesof the Branches, and even
of the Leaves ; and alfo a Juice, which from thofe
Extremities defcended to the Roots. One of his chief
Reafons was, that if you tranfplant at the fame time
two T'rees of the fame Kind, after having cut their
BranchesandRoots,ifafterwards thetwoTrees having
taken new Root, you cut off from one of themfome
of the new Branchesofevery Year, you will fee that
it will thrive much lefs by the Trunk and by the
Roots than the other ; which proves that thofe
Parts receive a Nourithment by the Branches. He
fancied that that Nourifhment was more agrial,
becaufe it was formed of the Moifture of the Air,
of the Dews, &c. whereas that which came by the
Roots was more Terreftrial. But finally he pre-
- tended
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tended that the Afcending and Defcending ]mc-:s
were not the fame, or that the Juice that afcend-
ed did not re-dcfcend, and rec:procaﬂy ;-and fo by
Confequence that there was no fuch  thing as the
Circulation of the Sapp

Monfieur Magnol has attacked the Syﬂem of
Circulation yet more direitly, by anfwering in De-
tail all the ﬁrguments and all the Experuments too
that are found in Monfieur Permu!;s Treaufe, upon
this Subjed

His Arguments are drawn for the moft part from
;hf: Analogy -of Plants and Animals, which render
the Necefiity of Circulation equal in both. . But
this Analogy, as {pecious and entertaining asit is, if
one would attend to it a little, does not ftrictly
conclude much, and it is not. difficult for Monfieur
Maznol to anfwer all that it f{uggefts. We will
not f’top at this Article, becaufe they are fimple
Probabilities, which it isas eafic to refute as main-
tain.

Experiments are more decifive, at leaft they
ﬂught to be fo ; but oftentimes it is not more eafy
to produce one ’that fhall be. very concluding and
unconteftable, than a Phyfical Demonftration con-
fifting in a ﬁmple Argument of 25 Experiments,
that Mon(. Perrault had collected to {upport his Sy-
{ftem. Monfieur Magnol denics the greateft Part,
and pretends that the reft proved nothing. We
will ftop at nothing, but what is of Importance in
the whole. Monficur Perrauls had advanced, that
when young Sprigs were Frozen or Browzed by
the Cattle, the reft of the Tree would languifh or
die, becaule the evil Qualities contracted by thofe

Accidents, did communicate themf{elves to the whole
Body



upon the Circulation of the Sapp in Plants. 195~

Body of the Plant by the means of Circalation;
that for the fame reafon Mi/Jelroe, and Mofs kill the
Trees 3 that when one ftrips them entirely of their
Leaves, their Fruit does not thrive fo well, being
deprived of that Juice which was to have been
communicated to themeby the Leaves; that if one .
makes a Ligature at the Stalk or Body of a Plant that -
is accuftomed to yielda great deal of Juice, fuch as’
the greatTirhimale or Milk-thiftle,the Stalk will {well
above the Ligature, which proves both that' there
is a defcending Juice, and that this Juice is more
Coarfe and Thick than the afcending, fince the
latter caufed no Swelling ; that if you cut the Stalk
of a Poppy four Fingers below its Head, one fees,
when ‘it begins to die, a very white Juice come-
out of it afcending, and a yellowilh defcending..
Monfieur Magnol peremptorily denies all - thefe
Fads. It isnot to be doubted that Monfieur Pei-
rault-faw them, but probably did not repeat them
often enough, nor fift them every way as narrowly
as he thould have done: 4 Man fhould [land wpon.
bis Guard, even againft bimfelf when be [ees things
that be is defirous of [eeing.

There are feveral other Facts that Monf. - Mag-
nol admits, but difputes the Confequences which
Monf, Perrault draws from them ; for inftance,
there are Trees, fuch as the Elder, the Vine,
&c. the Branches of which lying along the
Ground take Root in it ; after which, if they are cut
off and feparated from the Tree, they becomne them-
felves new Trees, the Pofition of which 1s contrary
to what it would naturally have been. It is true,
that then the Sapp which ought to nourifh the
Tree, has a Motion contrary to that it would have

Cc had
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had'in: the fame Channels ; but that only proves
that thofe Channels permit the Sapp to run indif="
ferently the one way or the other, according to the
Pofition of thofe Channels with ref & to the Earth.
That Indifference will be yet more ﬁ,nﬁble if one
could make, and that with eafe too, as fome Au-
thors have wrir, the Roots of a Yaung Lime-tree
become i its Brauches “and remprocally its Branches
Rt}ots -
~To the Ex*penments whereby Monfieur Pﬁ'?‘l‘ﬂ‘."!f’m'“
oves ‘that thére are different Juices in Plants,
M’onf Magnol anfwers likewife, by allowing that
there are io, and/that they: nught to be fuch, fince:
there are Parts'of-a different Nature to be nous
rifhed ;- but he deniés that thofe ]’ulce.sfafcend and’
aﬁ:trwards defeend to rife: again. : -
- Monfieur Perranlt conceived that -thnfe- Juices
whichreturned from the Extremities of thiz Branches
to the Root, were deftined for its. Nourithment,
and thofe that.came - from the Root, for the Nou=-
.ﬂfhment of the reft of the Tree. Monf. Magnol
oppofes this Opinion by feveral Experiments : 1. A
Lwel Plant cut off even at the:Root; will put-
forth agam with Vigour, tho’ accardmg to Monf.
Perradlt’s Hypothefis, the Root deprived of alk
Nourifhment 1huuld have died. 2. Pm Olive-tree
likewife being  cut down to the Ground put forth’
a great many - Sprigs that became Trees. 3. A
Bulbe planted' in the Ground thrufts out feveral
Roots: beferz the Leaves. It cannot’ therefore be
the Juice défcending from the LLedves that ﬁlpplm
the Roots with Noarifhment.
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The Circulation by which the Juices are more
attenuated, more refined, and in fome Senfe more
termented than by a fimple dire@ Motion, induced
Monf. Perrault to affirm that a Juice much prepa-
red is neceflary toPlants; but Monfieur Magnoldoes
not affent to the neceffity of this great Preparation,
He put the Stalk of a Tube-rofe, that was blown
during a whole Night into the Juice of Solenum
Racemofum, mixed with a little Water.  This Juice
1s-of the colour of Lack, and the Tube-rofe became
a fine Rofey colour. It did not appear that the
Juices which produced fuch a change in the Colour
of the Flower, and which by Confequence did
very intimately nourifh the Plant, could be much
alter’d or much operated. - We likewife know that
there needs nothing but a little Water to revive a
Plant taken out of the Earth even after it has be-
gun to wither, and fometimes to make it Vegetate
likewife. b A
- Neverthelefs it muft be owned after all, that
Monfieur Perrauls has fome Proofs which are not
eafily deftroyed. He had taken out of the Earth
feveral Plants of the fame kind, and entire with
their Roots, one of which had its Trunk divided
into two Branches; he plunged into Water one of
thofe Branches only, and fo let it remain feveral
Days ; by which means itdid not only continue
alive, but alfo put out new Leaves on that fide
which had not been in the Water, whilft the other
Plants were entirely wither’d.  Other Authors
have made 3 like Experiment. When one can meet
by chance with a Tree fupported by two great
Roots, one of which is uncover’d about a Foot and
ahalf, and cuts icoff at four Fingers breadth above
5 C a2 ' the
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the Earth, fo that the upper part, which is above a
Foot in length, muft wither if it only attradls its
Nourithment from the Earth, with which it has no
longer any Communication, yet far from withering,
the Year following it will put forth Branches and
Leaves. Thefe Fads which are not difputed, prove
the motion of the Sapp from the top to the bot-

tom, but can that be called Circulation > Here fol-

lows another Fa& that does prove it, or at leaft
that there is a Juice afcending, and another diffe-
rent Juice which defcends by other Channels.

~ They took a piece of a fmall Branch of an Elm
without Knots, about the length of three Inches,
and at each end they faften’d a little Tunnel made
with Wax 5 then they cut the Branch in two, and
poured Water into thofe Tunnels. The Water did
not pafs, but into that piece of the Wood which
had the Tunnel at the end that was neareft the
Branches. After this, inftead of Water they put
Spirit of Wine into the Tunnels, which readily in-
finuated it felf into that piece where the Water
could not pafs, but was a great while a getting
thorough that Piece which had admitted the
Water ; the fame thing happend to other forts
of Wood, Upon confidering the Pofition of thefe

two pieces of the Branch, when they made part of

the Tree, Monfieur Perrault concludes, that the

Tubes or Channels, which fufferd the Spirit of

Wine to pafs, were Afcending, but thole which

admitted the Water Deféending ; and that the Li-
quor which ran thro’ the Afcending Channels,,
were more Spirituous and Subtile, but thofe in the:
Defcending - more Coarfe and Watry. Hitherto)

the whole is pretty well proved, at leaft ass
é to)
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to fome kind of Trees, and afterwards it isa Con-
jecture, that may pafs for probable, that thefc two
different Liquorsare but the f{ame, which beinz
filled with Spirituous Parts, when they }ifcend
from the Root; leave by the way the greateft
quantity for the Nourifhment of the Trunks and
Branches ;.and after that brings nothing more
from the Extremities of the Branches, but its moft
grofs Parts, mixed with the Moiftures of the Air,
or with Rain-Water. Monfieur Perrault {uppoles
moreover, that this returning Sapp is fitteft for the
Nourithment of the Branches.

Upon this Matter, as well as upon many other,
one muft wait for farther Light from time. I is
difficuls in Phyficks to get as far as a Syftem, it is

even [ometimes as bard entirely to overturn one.
AR R R SIERIGDY
Upon the Progre five Motion of feveral Kinds of

SuerLL-Frsues,

= %xks HO’ Animals in general havean indifpen-
%2 T i fableneed of Progrefiive Motion, whether
Qe s itbe {ur procuring their Food, or other
= Qccalions ; there are neverthelefs 3 great
Number, that by their Figurealone {eem uncapable
thereof 5 fuch are feveral Sorts of Shell-Fifhess
and it is for this Reafon that Mon(ieur Reaumur has
obferved them very carefully, leaft they fhould,
as one may fay, rob us of their manner of Walking 3
for oftentimes fuch a matter of Fac, tho’ altogether
External, is as hard to be difcover’d, as the Inter-
nal Structure of the Parts of Bodies.
o G e 3 The
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The late Monficur Poupart has already obferved:
that the River-Mufeles lying upon the flat Sides of
their Shells, did protrude, as often as they had a
mind, a part, which from its ufe one may call a
Lezoran Arm, that it ferved todig thé Sand un--
der them, and confequently ‘to turn them gently.
on ouc fide 5 fo that at laft they would be upon
the Edge of their Shells, after which they put for-
ward this fame Leg asfar as they could, and then
leaned upon its Extremity to draw their Shells to
them, and fo flide along'in a kind of a Track or Chan-
nel, which they formed in the Sand, and which
fupported the Shell onboth Sides: When one looks
upon a Mufcle, one would not think it capable of
 this Expedient and Refource of Mechanifin.

Monfieur Reaumur has oblerved in the Sea-
Mufcles, what one may alfo call their Leg or Arm,
and which, being in its natural State, is but the
length of two Lines,and yet canbe extended or pro-
duced by them as far as two Inches out of their Shell,
whereby the Animal having laid hold of {ome fixed
place, it contra&s its Arm again, and confequently
advances by drawing it {elf along. | '

By ‘fuch a kind of Management, the Detail of
which we leave to him that difcoveged i, the La-
vignon, another Shell-Fifh, marches upon the
Mudd or finks it felfinto it 3 But Monfieur Reau-
mur obferves, that tho” he finks himfelf down, it 18
not deeper than the length'of two Horns, or Tubes,
that he thrufts out of his Shell, will permit him 3
and that it is with'thofe Tubes that he takes 1
and throws out Water, of avhich he probably ftands
in need for Refpiration. ~ Thefe Horns muft al-
ways have Communication with the Water _thabt 1s

| above
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sbove him, from whence it happens, that at fuch
times as He doés riot ufe them, there is in the Mudd,
under which he. lies, one or two little Holes of
the Diameter of thofe Horns, by which he is dil-
ﬂﬂ‘-{ﬂ,d.' 1573L _ fy b o gt L ks
-1 The length of their Horns in other Shell-Fifhes
that have ’em, do likewife determine how deep
they hide themfelves in the Mudd. |

“The Goats-Eye, which .18 a Shell of one piece
only, and is always faften'd to 1a Stone, to which
the lower Circumference of the Shell can exactly
apply it felf,-does not feem to. have any other Mo-
tion than to be able to raifeits Shell the heighth of
a Line, fo. that its Body hasa Circumference of
that extent naked and uncover’d, but as foon as
it is touched, the Shell falls down and covers it
again. However Monf. Reagmur has difcover’d in
this Animal a Progreffive Motion upon the Stone
to which it glews it felf. | g

The Ortie of the Sea, which has the Figure of
a broken or blunted Cone, is likewife alwaysfaften’d
upon a Stone by the largelt Bafis of its Cone. Some
Circular Mufcles are the Plane ofthe two Bafis, and
fome ftreight Mufcles pafs from oneBafis to the other,
The whole Mechanifin of their Progreflive Motion
confifts in general herein 3 that half the Mufcles, as
well circular as ftreight, which arcon the fide to-
wards which the Animal would go, are {welled and
extended, and confequently takes up a fmall part of
a new place, whilft the other half iseither drawn
by that which advances or pufhes it fclfon after
the fame manner. This Motion is neither quicker
nor more vifible than that of the Hand of a Clock.

Ccy There
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There is another Sea-Ortie which faftens it felf
to nothing, and is the oddeft of all Fifhes by its
Figure, and the moft fingular by its little Con-
fiftence, becaufe it will melt in your Hands. It
would hardly deferve to be ranged under the Clafs
of Animals, if one did not difcover in it the Mo-
tion of Syflole and Diaflole, the only Tokens it
gives of being alive, '

Laftly, The Ses-Star, tho’ it has 304 Legs at
each of the five Rays of which it is compoled,
and from whence it derives its Name of Stzr, does
tlot go the fafter for all that.  His 1520 Legs
don’t give him any advantage above the Mufcle
that has but one. * What a prodigious Variety of
the Works of Nature !' Not only the great Swift-
nefs of Motion, but even the extreameft Slownefs
are performed in differen; Manners.

SHTIIOITIVITOO AV RBTLERILED
Upon the Muscves of the Lakes or Ponds.

DEIRE know well enough, at leaft to a certain
B -
% W 3 Degrc?f, the Animals that are mqﬁ €xX~
| pofed to our Eyes, and with which we
“22 bave, as 1 may [ay, the chiefeft Deal-
ings : But there are an infinite Number of others
which the little Occafion we bave of ’em, the
. Diffulty of chferving them, and a certain Con-
tempt arifing eicher from their Smallnefs, or Figure,
make s negle or abfolutely deprive us of the
Knowledge of them : Such are chiefly the Infeéis
and [mall F{ﬁ:w.r,. </ AR : £
Who would believe that there is'an Animal that

is nourithed and refpires only by the Anus, that Eas
- S neither

L
1
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neither Veins nor Arteries, and confequently no
Circulation of Blood ? To fay nothing of its being
a Hermaphrodite, which 1s now fo common, that
it is no longer a Wonder 5 but this Creature how-
ever is different from all the other Hermaphrodites
we yet know 3 for as much as it multiplies it felf
independently of another Animal of the fame Kind,
and 1s it felf both Father and Mother of that which
is produced by it. Thisis an Idea of an Animal
entirely New : It is the Mufcle of the Lake or
Pond of which Monfieur Mery has difcoverd the
Struure in fpight of its Figure, fhapelefs almoft,
and difcouraging thro’ its exceflive Singularity.
That which one may call the Head in this Crea-
ture, tho’ there be neither Eyes, nor Ears, nor
Tonguein it, butonly a little hole to which he gives
the Name of Mouth, is an immoveable Part and
faften’d to one of its Shells, {fo that it cannot go
and feek for its Food, but the Food muft come to
it, and all the Food it ufes is nothing but Water,
which when the Shell opens enters in by the Anus
of the Mufile that likewife opens it {elf at the {fame
time ; from thence it paffes into certain Receptacles
contained” between the Internal Superficies of the
Shell, and the External Superficies of the Animal,
and at laft isdifcharged into the Mouth of this Ani-
mal when by a certain Motion he draws it in.
- At the bottom of the Mouth two Veflels pre-
{ent themfelves to receive the Water, one of which
difperfes feveral Branches into the Body of the
Mufele, among which one terminates in the Heart ;
the other Veflelis a kind of Inteftine, which paffes
at firlt by the Brain; then makesfeveral Circumvo-
lutions in the Liver, and pafling oncrofies the Heart
in a ftreight Line, and at laft ends in the Anus.
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This Brain and this Liver are' only fuppofed to
be fuch Parts, the Heart is a little more really fo,
having in it a Ventricle and two little Ears, and
the Motions of Syflole and Diaflole alternately in
the Ventricle, and in the little Ears; but there
are neither Veins nor Arteries; the: Water that is
brought to him by ‘the Channel before-mentioned,
pafles'from the Ventricle into the' little Fars, and
returns from the fame into the Ventricle, making
a- {hight Reprefentation of circulating without any
apparent Effect; for when it is once come to the
I’iart,' it has no way of - getting outagain.© What
then becomes of the quantity that muft be there
amafled?  Probably there is no Colle@ion at all of
it, becaufe the Animal does not continually derive
Water by the Mouth to his Heart 5 and when he
has brought a certain quantity into'it, the Contra:
&ions ‘of the Heart evaporate it through his Pores,
and force it into the neighbouring Parts which ar
refrefhed and nourifhed by it. |

The Channel which Monf. Mery calls the In-
teftine, and which, as well as the other, immedi-
ately receives the Water from the Mouth, does not
feem proper to convey Nourifhment to’the Parts,
becaufe it has no Branches to diftribute 1t 5 never-
thelefs it contains, towards its beginning and to-
wards its end, pretty different Matters, the firlt
of which may perhaps be the Water digefted, that
is to fay, the nutricious Juices extracted from it;
and the other may be the Excrements.

The Mufele can’t refpire but when it raifes it
{elf above the Surface of the Water, and it raifes
it felf as other Fifhes do by the Dilatation it makes
of the Air contained in it felf, whilft 1t dilates the

- | | Cavity
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Cavity in which that Air was fhut up. Then it
is {till by its Anus that it receives the External Air,
and condudsit into its Lungs ; but it does not fcem
to bevery neceflary to it, becaufe this Fifhis almoft
always plunged to the bottom of the Water, -
. Thefe Mufcles have both OQvaria and Seminal Vef-
féls. Thefe two Kinds of Organs are equally com-
pofed of Tubes that Jic parallel with each-other, all
clofed at one end, and open at the oppofite, Ong
can’t diftinguith thefe ﬁgrt‘s by thewr Structure,
which is all alike to the Sight, but by the diffe-
rence of what they contain, and that the more
eafily, . becaufe the Quaria.are always full of Eggs
in Winter and empty in Summer, and that in the
Velicles there is at all times an equal quﬂntity of
their Milk, of which there being but very little,
it fhould feem that it is always difcharged. . All
the Channels or Tubes are difcharged in the Anus;
and Monf. Mery is of opinion, that when the Eggs
fall down there, at the Seafon of their coming out,
they cannot fail to meet with Milk or Seed, which
may render them fertile. This Animal therefore
does not want the Affiftance of another for Gene-
ratlon. T

Monf, Mery does not agree with the late Mon-
fieur Poupart, about the Progreflive Motion of
thefe Fifhes. . He pretends that their whole Belly,
which when they pleafe, they can protrude the
length of two Inches out of their Shells, in the
figure of the Keel of a Ship, creeps along the
Mudd as the Belly of a Serpent doecs upon the
Land : He defcribes the Mufcles which by their
alternate Contradtions perform the whole Work of
this Mechani{m, i
-
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He does not believe neither, that the Shell of
this Fifh is formed after the fame manner as that
of a Snail, according to Monf. Reaumur’s Defcri-
ption of it. The firft turns of the Snail’sShell are
not bigger in a larger and older Snail, which proves
that the Shell is nota Member of the 4nimal, nor
made by a fucceflive Addition of foreign Parts,
but certain Fafcie or Bands which one perceives
upon the Shell of a Mufcle, are larger in pro-
portion to the Growth of the Fifh ; befides, this
Animal has ‘eight Mufcles faften’d to the in-
ternal Surface of its Shell 5 wherefore if the Shell
does not grow in the fame manner as the Fifh,
thofe Mufcles that were firft faften’d to certain
parts of the growing Fifh would continually change
their Place, even till the Fifh had done growing,
but how is thatpoffible > The Difficulty is confi-
derable, but perhaps it may be no more than a
Difficulty for all that. | R
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Upon the Trees killed by the Frost m 1709.

R s HE violent Winter of the Year 1709,

T g the Rememtrﬁnca of &Hhich will blaﬂe;:
long time, kill’d a prodigious number 0
&35%2& Trees throughout ail)l FrErme; but it has
been obferved that this Mortality did not extend it
felf indifferently upon 2ll : Thofe which one would
have believed ought to have been moft exempt by
their Strength, fuffer’d moft of all.  The hardieft
Trees and thofe which keep ‘their Leaves all the

Winter, as the Lawrel, Cyprefs, and Green Oak 5
; atl
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and among others that are more tender, as the
Olive, Chefnut and Walnut, thofe that were oldeft
and ftrongeft of ’em died in the greateft Quantity.

The Caufe of this appearing oddnefs, wasen-
quired into at the Academy, Monf. Caffini, the
Son, alledged a very plain one with refpett to the
old Trees. Hefaid, he had obferved that the great
Cold had loofen’d the Bark from the Wood, how-
ever it came to pafs, in effe& it is very Natural
that the Bark fhould ftick fafteft to the Wood in
young Trees that are much more full of Juice, and
of a Juice that is more oily too. Now as according
to the common Opinion of the Naturalifts, it is
chiefly by the Bark that the Trees receive their
Nourithment, it muft needs have happen’d that
thofe, in which the Bark does moft eafily lofe the
Communication it had with the Wood, fhould die
fooner than others.

Monf. Chomel fancied another Reafon, and that
more General. There came firft a very ftrong
Froft, which was fucceeded by a Thaw ; then a
fecond Froft as ftrong as the former, and very
fudden. The Moifture of the Thaw wherewith
the Trees were filled, was therefore congealed
again, that 1s to fay, it did extend and dilate it
{elf with great Violence and Quicknefs, and {o
exercifed upon the Fibres, and ali the organical
Parts of the Trees, an Effort which was fo much
the greater as it met with more Refiftance. Now
it is certain it met with moft from the ftrongeft
Trees, in which therefore it tore and deftroyed
their organical Parts, Fibres, Veflels, &, and fo
render’d them ufelefs for Vegetation.

If
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If one adds to this, according to Monfieur ¢ Iz
Hire's Syftem, followed by Monf, Chomel, - that
Cold cenfifts in certain faline Particles very: pene-
trating, the Adtion would have ftill been fironger,
and the Effe& greater. -

That the hardeft or oldeft Trees fhould make
fucha Refiftanice as provoked thé Enemy the more,
there is no room'to.deubt.  Their Parts are necef-
farily clofer and more Compa 5 for which reafon
it is that they put forth their' Ledves later than
others, all the reft being equal. - The Unfoldings
in which all Vegetations confift, muft be performed
more {lowly in thofe tough Trees, than in- {uch
whofe Parts: are-fofter, more flexible, and more
impregnated wich Juice. '

In relation to old Trees, Monfl. Homberg did
likewife give a particular Reafon of their greater
Refiftance. Their Fibres which are ar their full
Growth, and confequently are every way extend-
ed as' much as they can be, are not able to undergo
a new Extenfion, but powerfully refift all Rare-
faction, whether it be of the watry Juices they
naturally contain, or of any foreign Moifture. On
the contrary it isvifible that the Fibres of young
Treesare capable of being extended every way.

Several Trees that feemed' to have efcaped the
Cruelty of this Winter, becaufe they put out new
Branches and Leavesat the Return of the Sapp
in Spring, could’ not reap the Benefit of that in
Autumn, and {o perithed en‘tiral.ﬁ. When they
were cut. they were found more black and burat
at the Heart than towards the dubier, or fofter
part of the Wood next the inner Bark, THe Heart,
which is the hardeft, had been moredamaged th;?]n
; tne
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the Aubier, and it was already Dead;, whilft the
Aubier ftill preferved a fmall remnant of Life',' '

SR L LR b L b Tt bt et L L
Wpon the Horned or Crooked Cor N called” .

; Ercor or the. Spuxr.

%.%gﬁHE Academy lately received fome Ac-
o T & counts of a, Gangreen or Mortification
ig%% that was become pretty commonin cer-
— tain Countries, efpecially in the Orlsanois

and in the Blefois. Monflieur Noel, Surgeon of
the Hofpital at Orleans, is he that has given the
molft particular Relations concerning it ; he ac-
quainted Monf. Mery there were come to his Hof-
pital above 50 Perfons, both-Men and Children,,
that had been afflicted with a Dry, Black and Livid
Mortification, which began always at the Toes,
continued more or lefs, and fometimes rofe up to
the Thigh; thathe had Dbut one Patient. that had
‘had the Diftemper in his Hand, The Mortifica-
tion left fome without any  Application, others
were cured by the help of Scarificationsand Topics ;
Four or Five died after the Mortified Part- was cut
off, becaufe the Diftemper continued to rife up  to
the Trunk or Body.. That which was molft fur-
prifing is, that - the Women were not troubled with
it, orat moft a few little Girls. - ki
. The Academy was likewifs informed, that. the
fame Accident had befallen a Peafant near Blois,
but after a much feverer manner.  He Toft. at once
all” the Toes of one Foot by the . Mortification,
after that, thofe of the othery after that, the :'-cﬁé
I ﬂ 0
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of his two Feet ; and finally the Flefh of both
Legs and of his Thighs fell off fucceffively, and
left nothing butthe Bones. At the time when this
Account was writ, the Cavities of the Bones of his
Hips began to be filled with good and new Fleth.

It was thought, and with pretty much proba-
bility, that this ftrange Diftemper, which only at-
tacks Poor People, and in the Times of Dearth and
Scarcity proceeds from bad Food, and particular-
ly from a certain Corn, Black and Horned, which
they call Ergor, becaufe it really refembles the Fi-
gure of a Cocks Spur. Monf. Fagon, the King’s
firft Phyfician, and Honorary Academift explains
the matter thus.

There are certain Mifts or Foggs that fpoil the
Wheat, but from which the moft part of the Ears
of Rye are fecured by their Beards. In thofe which
this malignant Moifture can reach and penetrate, it
Rotts the Skin that covers the Grain, Blackening
it, and Changes the Subftance of the Grain it felf.
The Sapp that afcends into it, being no longer con-
fined by the Skin within the ordinary Bounds,
comes in too great abundance ;and by its Irregularity
Formsa kind of Monfter,which is moreover Noxious
and Unwholfome, becaufe it confifts of a Mixture
of this Superfluous Sapp with a vicious Moifture.

It is only in the Rye that the Ergor is found, and
whether it be thatthe fame Caufes which produce
the Barrennefs of a Year, do likewife produce it in
greater Quantities ; or whether it be that in a bad
Year the poor People do not feparate it from the
good Grain, of which they have but a little 5 ’tis
conly in fuch Seafons, and among thofe poor People,

that the Gangreens we have mentioned, are. to be
found
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found. Monf. Noel fays, thatas the Rye of Sologne
had near a fourth Part of Ergoz in it in the Year
1709, as foonas the Country People did eat of
the Bread that was made from it, they found them-
felves almoft intoxicated, after which the Mor-
tification often followed 5 but that in the Country
of Beau/fe where there was little Ergor, thele Ac-
cidents were not known. Itmay be worth while
to read upon this Occafion a very Remarkable Let-
ter of the late Monf{. Dodars, inferted in the Four-
nal de Scavans 16 March 1676,

The Academy, zealous of promoting the Pub-
lick Good as far .as it lay in their Power, writ to
the Count de Poncharirain whatthey had learned of
the Evil Effe&@s of this Sort of Corn, to the end
that he might be pleafed to take fuch order in it
as he thould think meft proper. The King ap-
proved their Zeal, and ordered that Minifter to
write to the Intendant of Orleans, to acquaint the
Peafants of his Diftrict, with the very great dan-
ger of the ufe of Ergar, and to oblige thein to cleanfé
their Corn thoroughly before they fent it to the
Mill ; and for that purpofe he communicated to
him Monf. Fagon’s Memorial upon that Subjed.

About the fame time, and in order to procure a
farther Information of this matter, Monf. dela Hiré
the Son, writ to one of his Friends, a good Phyfi-
cian in the Country, defiring him to examine the
Farmers what they attributed the Producion of this
~‘Horned Corn to, to perfwade them to give fome of it
their Poultry, and to obferve what would happen
thergupon 5 and laftly, to Sow fome of it, and fee
whether 1t would Spring up 3 all which was done

D d ac-
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accordingly, and he received thefollowing Account
about it.

1. This bad kind of Grain does moft abound
in cold and moift Lands, and in rainy Years = A
particular [t of Rye, that is fown in March, is
more [fubjeli to it than that ywhich is [fown in
Autumn.

2. The Poultry would not touch it as foon asthey
difeoverd it, and whatever Art was ufed by mix-
ing it in their Food, they chofe rather to Faft two
or three Days than to eat of it 5 and yet it did not
appear to burt them, when they eat of it unawares,
nor did they ceafe to lay their Eggs as ufual.

3. It will not fpring up at all, which is very na-
tural, and at the [ame time very bappy.
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ngﬁgﬁHE Study of Terreltrial Botany, tho’ fo
5 T i3 Painful and Fatiguing as it has been re-
ﬁfﬁﬁg& prefented in the Life of Monfieur Zour-

nefort, is not however fo tedious as
that of the Marine Botany. One muft go to Sea
along with the Fithermen ; for otherwife, what
they don’t look for, tho’ it would gfometimes
make a Botanift overjoyed, they throw away im-
mediately, whatever Order you give’em to the
contrary. And whatis yet more irkfome, is, that
you muft exped nothing but from Chance, one
fees none of thofe Plants, the Net takes ’em where

it can, and how it can.
Not
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Notwithftanding thefe Difficulties, Count Mezr-
figli has:begun avery confiderable Marine Botany,
all compofed of Plants of his own getting. He
divides them into three Clafles; the Soft, thofe
that are almoft of Wood, and the Stony : This
Divifion is not very different from that which the
late Monfieur Tournefort communicated to the
Academy in the Year 1700, tho’ Monl. Marfigli
declares, that he don’t pretend to follow a rigorous
Method of Botany.

The foft Plants are the Algus, the Fucus, the
Sponge, and the Sea-Mofs, &c.

The Plants that is almoft Wood, is the Lithophy-
ton, {o called by the Ancients, becaufe they took
it for a Stone Plant. The whole Compofition of
this Plant confifts of two Parts, the Bark and the
Subftance; the Bark when it is juft taken out of
the Sea is foft, butas it dryes, becomes hard like
Chalk, and will crumble between ones Fingers,
which probably deceived , the Ancients: Its Sub-
ftance is of more the Nature of Horn than Wood 3
if one Burns it, it rifes in Blifters juft like Horn, and
has the fame ftinkingiSmell. The Branches of the
Lithophyton are as pliable as Whalebone, and refift
the Knife in the {ame manner.

The Stone Plants, and which only deferve the
Name of Lithophbyton, tho’ they have it not, are
the Corrals and Madrepores. Monf. Marfigli does
not mention fome other kinds, fuch as the Stone-
Mufberooms, becaufe they are not found in the Sea
about Provence. Corral is well enough known by
its external Figure ; the Madrepore differs from 1t
in that it has no Bark, isufually White, and has
pretty vifible Holes in it.

- Ddaz Monfs
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" Monfieur Marfieli having no Books by him
when he made his Obfervations, could not “Search
any Authors concerning the Defcriptions of
thofe Plants which he had Fithed out ‘of the Sea,
nor what Names they had given to them, nor under
what Claffes they had reduced them, tho’ thefe
things are very important in Botany. He was
therefore obliged either to-call them as the Fifher-
men did, or to give them Names fometimes at a
ventare, or finally to leave them without Names,
and refer to the Botanifts of the Academy the Care
of enquiring into their true Naines, and  of difco- |
vering their general Charadters.

Monfieur Marchant, who took this trouble up-
on him, could not fucceed in it as he defired ; for
Dbefides the difficulty of reducing to certain Kinds
thofe Plants in which the principal Parts that cha-
ra&erize others are not found, fuchas the Roots,
Flowers and Fruits, he had nothing but Monfieur
Marfigli’s Difcription of them, and not the Plants
themfelves ; and if he had had them, that would
fcarce have been fufficient, becaufe they often change
very much, when they have been a while out of the
Sea.  However, hedid all that was poffible to be
done; he ranged feveral of Monfieur Mazfigli’s Plants,
under their proper Kinds, and found out the Names
that Authors had already given them. We fhall
not however amufe ourfelves with thefe Difcove-
ries, but only Extract from Monf. Marfigl’s Ac-
count that which is moft Philofophical therein.

The Algus’s are only the Sea Plants that have
Roots, and they therefore fpring from Mudd
Boteoms, like the Terreftrial Plants, All the refz:,
without xception, grow upon hurd Bodies, as

upon
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Racks, Shells, pieces of Iron, Conglutinations of
Farth, Wood, and even upon other Plants, &
tliey are clofely faften’d to them by their Stalk or
Foot ; but neither hath this Foot any Fibres pro-
per to draw Nourithment, nor can the molt part
of the Bodies that bear thefe Plants be fufpetted of
being capable to furnifh it 5,38
Monf@eur Marfigli believes, thatall thefe Plants
which have no Roots are all Root themfelves ; that
is to {ay, that they attra& their Nourithment by
an Infinity of Pores that are found in all Parts of
them ; fome of *em being fullof very vifible, Holes,
This manner of Vegetating is very convenient for
them, becaufe they are furrounded with the Wa-
ter of the Sea on all Sides, which bring them their
Nourithment 5 whereas the Terreftrial Plants that
receive theirs from the Farth, but have but one
part that is embraced by it, ftand in needofa par-
ticular Difpofition and Organs in that Part: And
accordingly all the Marine Plants, as far as Monf.
Marfigli could” difcover the Contexture of them,
both by his naked Eye, and with the help of the
Micrui{:'apés, are only compofed of a heap of little
Glands, or very finall Veflels, that filtrate the Sea
Water, and feparate the Juices that are proper for
their Nourifhment ; which Juices are'commonly
glutinous and milky. |
If one Part of a foft Plant, or of a Lithophyton,
is in the Sea Water, it continues frefh and alive,
whilft the other Part that is out dryes away. ‘The
contrary happens to Terreftrial Plants, all the Parts
of which will remain alive,provided that one alone of
*em ftand in the Water; this proves that the Com-

munication which is between the Parts ofthe Ler-
Dd 3 reftrial
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reftrial Plantsis not between thofe of the Marine
Plants,and that the Parts of the latter are nourifhed
independantly on each other; and by a certain
Appofition of Matter, which derives it felf to each
of ’em in particular. After this general Idea of
the Marine Plants, we will colleé fome of the moft
remarkable Particularities obferved by Monfieur
Marfigli,

There isa Fucus, the Foot of which is a quar-
ter of an Inch in Diameter whilft the Plants are
frefh, but it becomes as {lender as a Thread when
it has loft the Water it contained.

There is another that creeps along upon the Rock
with much Irregularity, fo thatone cannot diftin-
guifh its real Foot.

The Sea-Orange, whichis a kind of Fucus, bears
that Name becaufe of its round Figure. It has
neither Body nor Branches, and in fhort is nothing
but an Orange, being about 4 Inchesand a half in
Diameter, but the Subftance of it is no more than
one Line and a half. All the reft is only a great
Concavity, fuftained byavaft number of Filaments
that crofs it, and filled with the Sea-Water that
has been filtrated by the little Glands of its Sub-
{tance.

There is another Plant that isnothing but a Bark,
and it commonly grows upon thofe Litbophytons
that have loft all, or moft part of their own Bark.
It never covers any but the naked of ’em, fome-
times it cloaths the Stone. When it is alive 1t is
as thick asthe back of aKnife; the Subftance of it
is like that of a Mufheroom,and the Colour a bright
Red. Itsexternal Surface is all over cover’d with a

great Number of Swellings, full of a glutinous
S - Juice.
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Juice. About thofe Swellings one fees many But-
tons or little Tubes of an Aurora Colour, which
upon afine red Ground makes a very agreeable
Effe@. The Internal Surface is quite fmooth, and
accommodates it felf to the Figure of the Body over
- which it is extended. This Plant is of a much more
fingular Natare than the Terreftrial Plants, that
only live upon others. '

Several kinds of Sponges when they come out
of the Sea, have, in certain little Holes, Motion
of Syflole and Diaflole, which lafts till the Water
inclofed in them be quite fpent.

'Some Plants ofthe Clafs of foft ones, when dry,
crumble as eafily between the Fingers as the Bark
of the Lithophyton.

There is a Lithophyton that has fuch a great
Number of Capillary Branches, that it feems o
compofea kind of Tree with Leaves. However,
as all thofe Branchesare perfe&ly of the fame Sub-
ftance with the Trunk, it is true without Exce-
ption, that noneof the Lithophytons have Leaves.

There isa kind of Lithophyton without Bark
its Superfices is cover’d with a glutinous Matter,
like a Varnith, which moft abounds at the Foot
of it. ThisPlantis all full of Thorns, which ap-
pear beft at the Top of the Branches, where there
is leaft of the Varnith. One fees likewife about
them, as they come out of the Water, certain little
Globules of a Glutinous Matter, which when the
Plant is put into a Veflel full of Sea Water, {pread
themfelves about the Branches, making an agrea-
able Symmetry.

The Coral grows ordinarily in Grotto’s, of
which the Concave Vault is almoft parallel with
SEGT ke Dd 4 the
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the Superfices of the Earth ; the Sea is as {mooth
there as a Pond, ‘the Fifhermen affure, and Monf,
Marfigli believes till now upon his own Obferva-
tion, that Coral does not grow in thofe Grotto’s
that are open towards the North, they muft be
turned towards the South, or at leaft towards the
Lalt or Weft. It grows beft and quickeft where
the Sea is thalloweft. It grows quite contrary to
Terreftrial Plants, and even to the foft Sea  Plants
and Lithophytons; for its Root or -Foot is faften’d
to the Top of the Grotto, andits Head or Branches
areturned downwards. 5 - :

It is equally hard, and red, in and out of the Wa-
ter; only 1ts Bark; as it dries, affumes a Coloura ligtle
more L.1vid, and the Extremities of its Branches are
fofter when they come out of the Sea, thanthe reft
" of the Plant, 'being full of a Juice that:is not yet
- Confolidated 3 thefe Extremities as they dry in the
Air become Friable. -

The Foot by which the Coral is faften’d to a
{olid Body,aflumes exactly the Figure of that Body,
embracingin it the form of a Plate or Covering to a
certain extent, which plainly proves that the Sub-
ftance of Coral was fluid inits firft Formation 3 and
that which proves it yet better 15, that this fame
Subftance,tapifies or lines the infide of a Shell; into
which it could not enter but as a Liquid..

The Bark extends it fe[f equally throughout, it is
lefs compa& and lefs hard than the Internal Sub-
ftance which is Stony, and is eafily feparated from
it, when the Plant is new 3 it is filled and all crof-
fed with little round Tubes, which have each of
’em at their Top a hole {o fmall, that its fcarce per-

ceptible but with a Microfcope 3 they are full of a
Glutinous
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Glutinous Juice, which while the Plant is freth and
young, isof a milky Colour, but being afterwards
condenfed aflumes the Colour of Saffron bordering
upon a Red. = The Internal Surface of the Bark is
all thagreen’d or rugged with an Infinity of little
Glands. | -, et T
. 'The ‘Superfices of the Coral, divelted of its
Bark, is all traced with Channels that run: from
the Plate or Foot, quite to-the Extremities. of the
Branches. There is in the proper Subftance ofthe
Plant 2 number of thefe little Cells, full of a Juice
exactly like that in the little. Tubes of the Bark, but
thefe Cells are not vifible, and perhaps do only exift
in the External Circumference of the proper Sub-
ftance ; all the inlide appears perfectly Solid and
Stony. The Cellsare likewife larger and more mu-
merous towards the Extremities of the Branches,
than towards;the Foot. /. fsisiis n riohieily

. All this together feems fufficiently to  prove that
the whole Organical Stru&ure of Corel, with ré-
fped to Vegetation, confifts in its Bark, drd in the
Superficies of the Coraline i Subftance, that' the
Bark filters by its Tubes a Juice that {preads it felf
between the {aid Bark and the Subfance, filling the
little Cells thereof, and running along the Chan-
nels, even to the Extremities of the Branches; and
that this Juicebeing petrified as well in.the Cells
which furround the Coraline Subflance, as in thofe
of the Extremities of the Branches, whofe Sub-
{tance 1s not yet formed, makes the Plant grow
both in Bignefs and Tallnefs. We are obliged to
content ourfelves with this Explanation, tho’ very
{light and 1mperfet in comparifon of that into
which Count Marfigli enter’d with Pleafure, upon

fo
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fo fingular a Vegetation, whereof he has given the
firft Account.

Coral 1s eaten by the Worms ; Monf{. Marfizli
has given us the Figure ofa Piece {o eaten, and in-
tends to defcribe it yet better in his Differtation up-
on Sea-Animals, :

The Madrepores grow commonly in the fame
places as Coral.

& Moft of them change their Colour out of the
ea.

They are commonly more heavy and eafie to be
crumbled. Some of them are as brittle as Glafs,
-and others yet more, fo that one can hardly touch
them.

This is what relates to the moft curious Parti-
culars of the Marine Plants of the three Clafies,
but we have not-yet touched upon their Multi-
plication, an effential part, but very obfcure in
this Botany. To fee the Flowers, or Fruits, or
Seeds, of a Marine Plant, one muft be doubly
favour’d by Fortune ; one muft draw it out of the
Sea by a Net that diftinguifhes nothing, and take
it exadtly at a time when it is in Bloffom or Seed.
And tho’ we have always the Terreftrial Plants
under our Eyes and at our own Command ; yet
there are flill fome of them, as the Mufhrooms
and I'roufles, which have concealed from us for
a very long time the manner of their Multipli-
cation,

Neverthelefs, as the Diligence of an Obferver
compels Fortune to be fivourable at laft, Count
Marfighi, in the Year 1707, made a Difcovery
which will be for ever famous in the Marine Bo-
tany. Itis that of the Flowers of Corral, they

are
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are white, having each of em a little Foot and
eight Leaves, which are altogether of the fize
and figure of a Glove. They are very numerous
throughout the whole Plant. They come out of
all the little Tubes of the Bark, and return into
them again at the very inftant you take the Plant
out of the Water ; but put the Plant in again, and
the Flowers will appear in lefs than an Hour’s
Time; and in this manner you may deal with
it fometimes for the fpace of twelve Days, after
which the Flowers aflume the Shape of a little
yellow Globe, and fall off from the Plant to the
bottom of the Water, the Defcription of this Phe-
nomenon has been publithed more at large in the
Supplement of the Z&urm! des Scavans for the
Year 1707. It has been long thought that Coral
was nothing but a Stone, and what would People
have faid to have feen fuch a Stone coverd all
over with Flowers? As for us who know that it
is a Plant, we cannot forbear thinking that thefe
Flowers are very ftrange. Coral might have been
without ’em much better than a great Number of
Terrefirial Plants.

According to the Analogy of other Plants, it
fhould feem as if thofe little round things that fall
off from the Coral in the Sea did contain the
Sceds thereof 3 but Monf. Mar/figli open’d them and
found neither Seed, nor any thing that came near
it in them 3 but only a glutinous Juice, like that
he met with in the Bark. Befides, fince Corral is
faften’d to the top of the Grotto, where it grows
with its Heels upwards, and that thofe round things
fall by their own weight to the bottom of the
Water, it would bg difficult for their Seeds to
- {pring
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fpring upwards if there were any fuch in them,
unlefs perhaps their weight fhould diminith, ot that
they fhould open and their Seeds being lighterthan
they, fhould afcend. But it is better to wave out
Conjectures, and ftay till time clears up this My-
{tery of the Seeds of Coral, which cannot be more
furprizing than what has been before related con-
cerning their Flowers. | |
- Monf. Marfigli obferved, that the little Glo-
btles of the Lithophyton, that has Thorns upon it
and no Bark, lengthen’d themfelves, put out two
Filaments at their top, and at laft beeame kinds of
Flowers, whilft the Plant was kept in the Sea-
Water; but refumed their firft Figure when it
was taken out, and fo roties qusties, in which re-
fpect the appearance was exaély the fame with
that of the Flowers of Coral; and it would laft
fo two Days; but thefe Flowers, no more than
thofe of Coral, contained any folid Seed in them.
The Clafs of foft Plants did a little better fatisfie
the Curiofity of Count Marfigli. He found one
without any Eeaves which had very fine Flowers,
in fix white Divifions, with fix white Filaments
and pretty large round Fruit, each containing fix
little }relI{)w Seeds, and of a very fharp tafte. He
faw another Plant, the Cods or Shells of which
were empty, and had probably fhed their Seeds ;5
On the other hand he met with Fruits fallen off
from their Plants, one of which was like a Fig,
having Seeds in it : Another was a kind of little
Olive,. and is faid to be the Fruit of the 4lgus, and
has a folid Nut or Stonein it. 'There are likewife
fome [oft Plants, and particularly the Plant-Bark

which difclofed no Seed, but “in lieu of it there
: were
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were Flowers which appeared and difappeared
again juft like thofe of Coral, and of the thorny
Lithophyton. 1%

Thus we know the Flowers in each of the three
Clafles, and the Seeds in that of the foft Plants;
confiderable Beginnings in the Marine Botany, and
wholly owing to Monf. Marfigli, to whom we fhall
probably be {till more beholden for a farther Pro.
grefs in thefe unknown Paths of Natural Phi-
lofophy.

Upon the Manner bow feveral Kinds of Sne v -
Bisues faften tbemf elves to certain Bodies.

B 543 Hen we treated of the progreflive Motion
# w 3z of feveral Kinds of Shell-Fifhes mn the
&%% Hiftory of 1710, we took notice of the
" almoft perpetual Immobility of fome of
*em, for one cannot treat of their progreflive Mo-
tion, without faying that the moft part have none,
and in that refpe@ are more a-kin to Plants than
Animals. There are even fome of them that never
once ftir out of the place, where, as I may fay,
they firft took Root. It is concerning their Imme-
bility that we are now a going to {peak, from
Monf. Reammur, Author of all the following Ob-
fervations. ' TG |
The Goats-Eye,a Shell.Fifh {o called, faftens its
felf by a very flat Bafis to the fmootheft Stones,
and faftens its {elf to them fo {trongly, that being
placed in a Situation in which the {aid Bafis and the
“Stone were vertical, they were obliged to mak;:,
' I I ulc
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ule of a Weight of 28 or 30 Pounds to make the
Fifh let go its hold. Itis remarkable that the Bafis
which is Elliptick is not above an Inch in its lar-
geft Diameter. From whence then proceeds fo
great a Strength ? Itis hardly probable, confidering
the {moothnefs of both Bodies, that the Bafis of
the Goats-Eye, let it be never fo Mufculous, can
{ufficiently infinuate it felf into the imperceptible
Afperities or Ruggidnefs of the Stone ; and in {hort,
fuch an Infinuation would not have any great effe®
in a vertical Situation. And fo likewifc Monfieur
Reaumur has fatisfied himfelf by feveral decifive
Tryals, that this Shell-Fifh is fo ftrongly faften’d
to the Stone by the means of a Glue that comes
from it, and that even the A&ion of the Mufcles
of its Bafis, which we may alfo add, has no fhare
at all therein.

This Glue is yet more remarkable in the Sea-
Orties, which do likewife joyn themfelves no lefs
clofely to Stones. Thefe Creatures are neither
cover’d with Scales nor Shells, nor is their Skin 2a
Membrane or Texture of folid Fibres , ’tis no more
than the Skin or Film of a vifcous Matter, which
1s immediately diffolved in Brandy, whilft the
reft of the Body remains entire, and without al-
teration.

The 1520 Legs of the Sez-Star do not feem
fo much to be given to it in order to promote, as
to retard its Motion. They are very foft, and
ferve to glue this Fifh to the neighbouring Bodies;
infomuch that you break them off when you at-
tempt to unfaften them.

The Sea-Mufiles have a way of faftening them-
{elves, that i1s the moft fingular of all. They

| throw
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throw out from their Bodies, Fibres or Threads
as thick as a good big Hair, and at moft as long as
three Inches, and fometimes about the number of
150 of ’em; with thefe they lay hold on fuch
things as are round ’em, and moft commonly of
the Shells of other Mufcles. They throw them
every way, and they hold themfelves by them as
by Ropes that have different Directions. Mon-
fieur Reaumur did not only obferve that they fpun
thefe Threads, and that when they were cut off
they fpun more; but he has likewile difcover’d
the curious Detail of the Mechanifm they ufe
therein. , :

The Marine Pinnes, another kind of Shell-Fifh,
faften themfelves likewife by Threads much finer
than thofe of Mufcles, but in a much greater
Number. People make fine Works with thofe,
whereas the Threads of the®Mulcles are good
for nothing. The Marine Pinnes may be
accounted the Silk-worms of the Sea, and the
Mufcles the Caterpillars.

Laftly, the Worms that are called Tube-Waorms,
becaufe being otherwife pretty like the Earth-
worms, they are inclofed in a round Tube or Pipe
of a fhelly Subftance, make themfelves a Habi-
tation which they never forfake, by faftening their
Tube either upon a Stone or upon hard Sand, or
or fome other {orts of Shells. This Tube follows
exactly the Compafs or Windings of the Surface to
which it is glued 5 rifes or finks with it, &w. It
even creeps along without being obliged to it by
this Surface, and becaufe it feems to have followed
the Natural Motions of the Worm. All this is
explained of it felf, in Mr. Requmur’s SYﬂEI}?‘

who



426 A Philofophical Difcour/e
who pretends that this Tube, like the Shells of
Snails, is formed of the vifcous Matter that per-
fpires from the Body of this little Animal.
Another Species of Sea-worms, which probably
do not perfpire {o much of the like Matter, make
themfelves a Tube or Shell of nothing but the
Grains of fine Sand and the little Fragments of
other Shells which they glue together, and this
little Building of chequer’d or inlaid Pieces, is
neverthelefs very neatly formed.

- It 1s by the means of the like Glue that Oyfters
faften themfelves to Rocks, and even to each other’;
and in'a word, this is the univerfal Cement that
Nature makes ufe of whenfoever fthe has a Mind,
as one may fay, to build in the Sea, or to fecure
any thing againft the violent and perpetual Mo-
tion of the Waters. The plaineft and fimplefi

Methods well apflied are always the moft effe-
Efual, -

BT s e e T R R L o,
| Upon a New Kind of Pure L.

E?%Sﬁ ¢s Here are nat only more Things found out
82 7% in thefe latter Ages than were loft in
gﬂm 5 former, but there can bardly any thing
U at all be loft that was worth the keeping |
For in fbort, one need only feck for it in the Bofom
of Nature where nothing is annibilated 5 and it is
even a great' [lep towards finding it again, to be
fure that it can be found. '
~ “The Colour of Purple, formerly fo highly va-
lued, that it was one of the principal Signs of

Dignity
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Dignity among the Romans, either has not been,
as was believed, quite loft, or at lealt was found
again about thirty Years ago by the Royal-Socicty
in England, - One of the Shells from whence 1t
proceeds, and which is a Kind of Buccinum, is com=
mon upon the Coafls of that Country.
. Another Buccinum, which likewife yields the
Tin&ure of Purple, and probably one of thofe
defcribed by Pliny, is found upon the Coafls of
~ Poiton, and Mon{. Reaumur enquiring into 1t more
nicely found out another Purple where he did not
look for it,- and which according to all appearances
was unknown to the Ancients, tho’ of the fame
Kind with their own.

The Buccinum. of Poitow that yields Purple,
is commouly found among certain Stones or Sands,
which are cover’d with Oval Grains of the length
of three Lines, and of the bignefs of a little more
than one, full of a white Liquor, but enclining a
little to yellow, not unlike that which is drawn
from the Buccinum it felf 5 this Liquor after fome
Changes aflumes the Colour of Purple. After
{everal Experiments and Oblervations, Monf. Rean-
mur is of Opinion thefe Grains are not the Eggs of
any of the Shell-Fithes called Buccinum ; neither
are they the Seeds of any Marine Plant, they muft
therefore be the Eggs of fome Eith. They don’
begin to appear but i Autumn.
~ If you break thefe Grains upon 4 white Cloth,
they anly tinge it at firft with a yellow Colour,
and that fearce vilible too, but in three or four Mi-
nutes it turns to a fine brizht Purple, provided
you expofe it to the open Air: for (wh'ch is well
worth obfervation, and which fhews the cxceeding

| ke nicenefs.



428 A Philofophical Difeourfe
nicenefs of the Production of this Colour) the Air
of a Chamber, tho’ the Windows be open, will
not fuffice. The Tin&ture of thefe Grains is dimi-
nifhed a little, by frequent wathing the Cloth.

~ Monf. Reaumur has difcover’d by fome Expe-
riments, that the effec of the Air upon the Liquor
of the Grains confifts, not in depriving it of any
of its Particles, nor in giving it any new ones, but
fimply in agitating and changing the Difpofition of
the Parts that compofe it. '

Cocheneel is a very fine’ red Colour, but it 1s
only proper in Woollen, and is good for nothing
either in Silk or Linnen.

Carthame yields a fine Poppy-colour and Crim-
fon, but it is only proper in Silk. If one improves
thefe Grains of Monf. Reaumur, one may find out
a fine Red that is neceflary for Dying Linnen, and
which will perhaps exceed the Red of the Indian
Linnens, which is not very fine. -

Monf. Reawnur compares his new Purple with
that which is drawn from the Buccinums of Poitou.
Thofe Buccinums have at their Collar or Neck (for
we may allow them one as well as the Snails) a
little Receptacle, or Veflel improperly termed a
Vein by the Ancients, which contains no .more
thau one good drop of a yellowifh Liquor. The
Linnen that is tinged therewith being expofed to a
moderate Heat of the Sun, aflumes at firft a
oreenith Colour, then a Lemon Colour, next a
brighter Green, afterwards a decper, then a Vio-
let, and laft of all a fine Purple. This happens in
a few Hours ; but if the Heat of the Sun be very
ftrong, the fine Purple appears at once without
fhewing the Preliminary Colours, A great Fire

produces
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produces the fame Effe®, only a little more flowly,
nor is the Colour quite fo perfect. Without doubt
the Heat of the Sun, much more fubtile than that
of our common Fires, is more proper to agitate
the fineft Particles of the Liquor. The open Air
does likewife operate upon the Liquor of the Bue-
cinums, efpecially if infufed in a good quantity of
Water, but not fo quickly ; from whence Mon-
fieur Reanmur conjettures with a great deal of pro-
bability, that the Liquor of the Buecinums, and
that of the Grains; is pretty near of the {ame Na-
ture, faving that the latter is more watry. They
differ likewife in the Tafte ; that of the Grains 1s
falt, that of the Buccinums extreamly pepper’d
and biting 5 perhaps becaufe there is lefs Water
ufed to 1t, ,

If one would make ufe of them in Dying, that
of the Grains would be moft convenient, and coft
leaft, it being very eafie to extra& the Liquor
from a great quantity of Grains, which might be
bruifed all at once; whereas to come at that of
the Buccinwms, you muft open the Receptacle of
each Shell fingly, which would take up a great
deal of Tiine ; otherwife, if for Expedition you
thould Druife the fmalleft of thofe Shells together,
the Colour would be fpoiled by the mixture of
different Matters that come together from the
Animal.

One might perhap$ find Chymical Preparations
that could make the Purple appear fooner, or more
eafily than the Fire, the Sun, or the Air; and
Monf. Reaumur has already produced fuch an Ef-
fect upon the Liquor of the Buccinums with the
corrofive Sublimate, but praciice, and efpecially that

Ee 2 which
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which is required in an Art, muft be eftablifbed by
many more Obfervations and Trials. There is a
vaft difference beyween a Naturalift thar aims av
Knowledge, and an Artifan that fecks nothing but

Gain.

Upmm CoraL

& .ﬁ*”égﬁs Count Marfigl’s Hiftory of the Sea
22 A & had awaken’d the Attention of the Chy-
ﬁgg‘% mifts upon the Analyfis of the Marine
™= Plants, and efpecially of Coral ; Mon-
fieur Lemery has added an Account of  fome new
Operations upon this Plant to thofe which he had
already given in his Treatife of Chymiftry. *lis
thofe new Operations, or rather that which is
moft fingular in them, which we are going to
relate here. | |
After having ufed in the Diffolution of Red
Coral either diftilled Vinegar, or the Spirit of Ve-
nus, which is a Vinegar impregnated with fome
Volatile and Sulphurious Particles of Copper, Mon-
fieur Lemery tried other Acids that were much
{tronger, fuch as the Spirits of Vitriol, Alum,
Nitre, and Salt. Thefe produce a much greater
Effervefcence and a more fenfible Hear than the
other weaker Diffolvents; and their Strength 1s a
plain reafotr of fuch an Effect. Neverthelefs, when
one would make ufe of Coralin Phyfick, it is beft
to diffolve it only with diftilled Vinegar, or the
Spirit of Venus, which will makea fofter Impref-
fion upon it, without exhaufting its Alcaline q'il_a*
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lity in which all its Virtue confifts. Coral dif-
folved by the Spirit of Vitriol makes a kind of
Vitriol, and accordingly the Colour of that Dillo-
lution is greenith. The reafon of which is, that
the Acid of the Vitriol is incorporated with the
Coral, as in a Matrix. When one precipitates
diffolved Coral with Oil of Tartar, it is turned to.
a very fine white Powder : For as foon as it 1s
minutely divided, it lofes its red Colour. This,
precipitated Coral will {till ferment with Acids,
for in reality it has received no other Change but to
be very much attenuated.

When it is in this Condition, tho’ it were fo
only by fimple pounding, a Knife touched with a
Load -ftone, will difcover a great many Particles
of Ironinit. But there are none to be found in.
Crabs-Eyes, in Pearls or Mother of Pearls, nor in
Harts-horn even after calcining them, tho’ all thefe
Matters do by Chymical Analyfis pretty much
refemble that of Coral. It is true, they are the
Produéion of living Creatures 5 whereas Coral 1s
a Vegetable, But from whence [bould a Marine.
Plant, that is only fed by Water wherewith it is
[urrounded, get Iron ¢ or which s moft furprizing,
to find Iron in Coral, or in Honey ¢ .

Tho’ the true Salt of Coral be either a Volatile
Alcaline and Urinous Salt, which is extraéted from.
thence by Diftillation, or elfe a fixed and Alcalt
Salt, produced by Calcination and Lixiviation, the
Chymifts do not call any thing Salt of Coral, but
fuch a Coral as is penetrated by Acids, and con-
denfed afterwards by the Evaporation of the Moi-
fture.  When this Evaporation is almoft at an end,
the Liquor affumes a greenith Colour, which

Eea ivlon-
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Monfieur Lemery attributes to the Vitriol, or which
is the fame thing almoft, to the Iron contained in
the Coral. This kind of Chryftallization of Coral
is made 1n little fine Branches, interlaced with
each other in fuch manner, that they  make an
agreeable appearance of a little Foreft. ' A Chymift,
inclin’d to the Roficrucian Temper, would eafily
miftake this for one of thofe boafted Palingenefes
or Refurrections, i which the mixed Bodies un-
compounded and reduced to their firft Principles
revive from their Afhes, and refume their former
Figures ; but the Mifchief is, the fame thing
equally happens to all the Salts drawn from Crabs-
Eyes, Pearls, Harts-horn, ¢v. they all turn to
Forefts, tho’ their Mixtures had not the lealt Re-
femblance thereto.
- Hitherto the Queltion has been only about Red
Coral 3 the White, if it be a Coral, and not a Madri-
pore, appears to be pretty much of the fame Nature,
and thould be applied to the fame Ufes in Phyfick s
Only it feems to be more porous and fpongy;
accordingly it ferments lefs briskly with the fame
Diffolvents which find it more open. Probably
the red Colour proceeds from a Sulphur that ftops
or contrats its Pores. |

As for what they call Black Coral, it is none at
all, but only a kind of Lithopbyton,
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upun TRUEFELES.

833 Ince there are Animals that bave bardly
» g s any thing of the Nature of Animals in
gg@ﬁ them, we [bould no think it firange if
there be Plants that bardly deferve to be
ranked among the Number of Vegetables : It [zems
a5 if every Species were to begin by the infinitely
Little of the [ame 5 that is 19 fay, by thofe that
have leaft of the Marks or Charatlers of them,
and fiom thence to rife gradually till you come to
thofe that are the moft Perfzél. ' :
Truffles have neither Roots nor Fibres that may
{upply their place 3 nor Stalks, nor Flowers, nor
any appearance of Seeds : Neverthelefs they cer-
tajnly are Plants, and the lefs they appear {o, the
more thould they excite the Curiofity of Botanilts ;
and accordingly, Monf. Gesffroy the younger, has
undertaken to examine them with a particular
Care. All that he could difcover in them, that
might induce him to believe them organized Bo-
dies, was the Marbling they affume, after having
been altogether, and very uniformly white through-
out their internal Subftance, which was cover’d by
a dark or brown Skin, This Marbling can only
be occafion’d from fome Parts becoming brown or
black, whilft others preferve their former white-
nefs ; and this fufficiently proves the difference of
thofe Parts, which is not vifible but at a certain
Degree of Maturity. Some of thefe Parts muft
be Veflels, and perhaps all of em may be different
G e s
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ones. If you nicely trace the white Parts, you
may fee them extended from the Centre of the
Truffle wute to the Circumference, and to the
Skin i fﬂ and it is from thence ‘Monf. Geoffroy
concCtures that they are rather real Channels 3 and
as the brown Subltance appears thro® a- Micro-
fcope to be all formed of little Veflels, that may
be the Fleth and Pulp of the Fruit. Thls Pulp

1s {p rinkled with an mﬁmte number of little Polnts,
black round, feparate, inclofed in the little Vef-
fels, and which one might take for Seeds, becaufe
in {kort one finds nothing elfe that has thc leaﬂ:
appearance thereof.

Truffles which never fpring out of the Earth
may therefore be compared to a Marine Plant,
fince it is encompafs’d on all Sides with its Food,
which 1t attracts by the Pores of its Skin 5 and as
it 1s for this reafon that the Sea-Plants have no
Roots, fo neither have the Truflles any need of
them. 'This Plant appears at firft juft like a little
round Pea, red without and ali white within: It
{till preferves-its round Figure as it grows, becaufe
1t draws 1ts Nourifhment equ*ﬂfy on all fides. If
it be true, that a little Piece of Money was found
in a Tru‘?if: as Pliny relates, one may eafily con-
ceive that it was no hmdermce to its attracting
the Juices of the Earth, excepting by thofe Parts
upon which the Mcmey lay, and that the other
"Parts growing in the mean tithe, extended them-
felves every way over it, and To at laft inclofed
it. When the Truffle by being over-ripe rots in
the Ground, the little Veilels that coptained the
invifible Sf:eds fhed them; and thefe Sceds, the
pnl}' Remains of all the Subftance of the Fruit,

bemg
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being gather’d in feveral little Heaps give Birth to
new Truffles, which did therefore grow a good
many of ’em together. i L B

By all the Chymical Experiments Mon(. Geoffroy
madeupon Truffles, they appear to abound with a
Volatile Alcali-Salt mixed with Oyl; he could
find no Acid in them, from whence it comes pro-
bably that there is fuch a great Evaporation of their
Odoury thofe Principles of this mixed Body, which
are the lighteft and moft fubtile in their Nature,
having nothing tobind and unite them to each other.
But we will enter no farther into this Matter, nor
into all other Enquiries or Reflections of Monfieur
Geoffroy 5 our only Defign was to thew how a
Truffle might be efteemed a Plant. The moft furr-
prifing Varieties, as foon as they are fathomed, are
found confiftent with the Uniformity of the general
Syftem of Nature. 7

dnhidy B B ddit b S Dbt bbbl ddidbdadets

Upon the Nourifbment of PrLaxts.

{Tﬁ‘?"éﬁﬁh Vegetation of Plants is more obfcure
&+ T i than that of Animals 3 there 15 not in-
Q"Qaﬁ’ deed much Skill required to find out that

"% they draw their Food from the Earth by
their Roots, but when that is done, all the reft 1s
fufficiently hidden. We know not the way of the
Juices, that nourith and circulate in the Plants, as
wedo that of the Blood ; and the Tubes and Chan-
nels thro’ which they pafs, are neither {o obvious or
vifibly diftributed, as are the Blood-Veflels. Ina

word,
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word, the Uncertainty is fo great, that it is ftill
doubted whether it be chiefly: by the Bark or by
the Pith, or in thofe that have no Pith by the
woody Parts that Plants are nourifhed.

The Common Opinion has hitherto been for
the Bark, butMoal. Parent has already oppofed it,
by the Example: of an Eim inithe Gardens of the
-Tmﬂ'ﬁrze.r, which lived and produced Leaves; the’
it was entirely ftript of its Bark from Top to Battam,
he has now added other Experiments and new Re-
fledtionis.

- He faw in the Garden of Luxenburg four Ehns
-which, with a defign of killing them, had been
dtript of their Bark to the Quick, begmnmg at a
litl‘le Heighth from the Ground, without leaving
but a very little towards the top of the Trunk, and
in one of the Four none atiall : The}; lived notwith-
ftanding four or five Years, and put out both
Leaves and Flowers.

The Plantane and the Cork-trees fhed their Bark
and get a new one, juftas the Serpentsdo ; in the
Interval, between the old and the new Bark, it is
plain they can haveno nourifhment from thence,and
confequently that they never have. Itis true, there
is a new one formed under the old, as the latter is
loofening in order to fall, but this young and weak

Bark does not fecem proper to nourifh the whole
Tree.

 There are Trees, as the Elder, the Vine, crec.
which have a great deal of Pith and little Bark,
and this feems to prove already that they receive
their Nourifhment from the former and not from
the latter; but befides, asthey grow old, theyare
full within of Wooden Fibres, which appear in lﬂrp;-:
place
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place of the Pith, from whence one may fuppofe
both that the Pith is properly by its Nature to form
Woody Fibres, and alfo confequently to fupply the
Wood with its nutritious Juice, and that it 1s the
Pith effeGtively that does it, fince the Tree ceafes
to grow, and to be plentifully nourithed, and in
a word, becomes old at the fame time that the Pith
diminifhes.

The Grafts cannot take hold without being
joyned tothe Woody Parts of the Tree; ’tis then
from thofe Parts that they receive their Nourifh-

ment.
If it were the Bark that fed the Tree, then the

new Woody Subftance which is formed would
come out ofit; and if on the contrary,it be the
Trunk, the new Bark would proceed from it. Now
we find under the Bark of old Elms, Strate, or
Beds that have been lately formed; the only que-
ftion then is, to know whether thefe belong to the
Bark or to the Trunk ; in the firft Cafe the Trunk
muft have given them, as I may fay, to the Bark ;
in the Second, the Bark muft have given them to
the Trunk. Monf. Parent pretends that they be-
long to the Bark, both becaufe they are fometimes
wholly loofened from the Trunk, tho’ ftrongly
slued to each other, and alfo becaufe they are
perfectly of the Nature of that fine Barkor Vellum
which is under the coarfe one. We fee {iill more
plainly in the Chinefe Palm-Tree, that this thin
Vellun is deftined to form the Bark, which 1s no-
thing but a Reticulary Texture, which being drawn
out and extendedin its Breadth, refembles a very clear
and thin Cloth j but if it be drawn out Length-

ways, it makes akind of Cottony Ribband, very
clofe



468 A Philofophical Difcourfe

|

clofe and very ftrong, which is ufed by the Cﬁmefe |

for Ropes.  This kind of Texture, is not confiftent
with a L:gneuus Body, which does not appear to
be any thing elfe gut a heap of Longitudinal
Fibres, dlfpufed C}’llnder ways, : orle agﬂmﬁ the
other.:

The muﬂ part {:sf' the Knots WhICh we feecome
out of the Plth of Trees, and which are often co-
ver'd over -with 'Woody ' Fibres; » thew' that ‘the
Branches derwe their Origin md Nuunihment from
the Rith. .

Nutwnh{’tan_dmg all this, Monf. Re:mum: per.-
fifts in" his Opinion, that the Bark 15 more necef-
fary for the Nourithment of the Tree, than the
Pith ‘or Woody part, which, however, ‘he does not
exclude from that Office, « For a Proof of which,

he gives an Inftance of fome hollow or rotten Traes,-

which'had no more Wood remainingdn - their Trunk
than was juft fufhicient to {'uppnrt' the Bark, and

yet were aliveand fertile too.  He now returns

his Anfwer to the Principal Fadts alladged agam&
his Opinion.

1’1rts of a Tree feparated from their main Bde,'

tay carry away along. with them fuch a Provifion

of Nutritious' Juice' as will caufe them to.Vegetate:

alone, in which cafe they are very different from
the quts of Animals, that cannot {ubfilt without
being united to their Whoie Thus Branches of
the E!der of the Willow, ¢e. tho cut off, will

put out Le:wes and little Branches, without be-’

ing planted again in the Earth. - Sometimes pieces
of Wood, that appear dry, will do the fame; the

Caufe whereof muft be, that the Airbeing heated -

10 a certain convenient Dﬁgrec Subtilizzs and Agi-
tates
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fates the Juices that were depofited in thofc Parts,
feemingly Dead. This Adion of the Air is very
fenfible in certain Bulbous Plants, which cinnot
fpring from Seeds but very difficultly 5 for if you
would get Seeds from them that fhould not be
abortive, but come to good,  you muft cut off the
Stalks and hang them up in the Air a certain time,
after which, the Seeds that come from _thence will
be fruitful ; the reafon of which is, the Juices.of
thefe Plants are too Oily and Glutinous, aud fo
cannot infinuate themfelves eafily into the fine Vef-
fels of the Sceds which they are to unfold and
open 3 and therefore it is neceilary that they thould
be firft attenuated and render’d more Fluid by the
Air. 1f Branches that are cut off will vegetate,
much more will thofe that remain upon the Tree,
and which can never be entirely deprived of new
Juices ; for tho’ there fhould no more arife by the
Bark when taken off, and which is fuppofed to fur-
nith them therewith ina larger quantity, they
will ftill receive fome by the Woody Parts, and
efpecially by the dubier, which is the moft tender of
thofe Parts, and the moft like to the Bark.

So Monf. Renaume refolves the Example of the
Elmin the Tuilleries 5 it vegetated ~without Bark
during one whole Summer, by the help of that
Provifion of Juice which it had kept 5 and as Monf.
Parent agrees that it had lefs {trength than the
reft, Monf. Renaume thinks that he has a right to
conclude from thence, that its Provifion being
fpent, it was about to die, and therefore the Gar-
dener did well in cutting it down. |

The fame Principle furnithes Monf. Reraume
with an Anfwer to what had been related from

Monl.
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Monf. Magnol, in the Hiftory of 1709. A Graft
of an Olive-Iree, from which they had taken
about 3 or 4 Fingers breadth of the Bark quite
round, bore that Year, above the place that was
ftript, a double quantity of Flowers and Fruits to
what it was ufed todo., "It is eafic to fee why that
Tree vegetated in fpight of the ftripping off the
Bark, and it isfo much the more eafie to be con-
ceived, as that Plant is very Oily, even in the
Subftance of its Wood ; and that Juices of this
kind are more eafily kept inreferve. The whole
Difficulty is to know, why the Vegetation was
more copious ; fince, on the contrary, the Rea-
fons are plain why it thould be much lef.

Monf. Renaume pretends that the Seeds from
whence the Flowers and Fruits are to {pring, are
formed at the fame time with the young Branches
that bear ’em, for the old Wood "has never any ;
that the Buds in which thefe Seeds are inclofed,
are eafily diftinguithed from thofe that are to bear
nothing but Twigs ; and that the Gardeners can-
not be miftaken therein, that thefe Fruit-Buds do
therefore only want to be unfolded, which fome-
times never comesto pafs perfedly, but in the Se-
cond Year; that itis poflible, that when, befides
the Juices they have in referve, new onesafcend by
the Bark, they open in a lefler Quantity, becaufe
there is too much Juice ; and that on the contrary,
when there is lefs by the ftripping the Bark, and
confequently when it is more attenuated by the
Air, the Juice does the more eafily infinuate it felf
into the little Veflels, and gives Birth to a greater
number of Flowers, |

Thig
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This Anfwer of Monf. Renaume does likewife
folve what Monf. Bernard had propofed againit his -
Opinion in his Nowvelles de lz Republique des Let+
tres, for the Month of Nov. 1708. *Twas a Fad
almoft exactly like that of Monf. Megnol’s.

Monf. Renaume relates another, and a very fin-
gular one, which he had from a Man that was
skilful at Cultivating of Trees. About the Cities
of dix and Marfeiles, when an Olive-tree is worn
out, and that they intend to cutit down in fome
Years, they have a way of forcing from it before
hand, all the Fruit that it might have contained with-
in, and which it would not have otherwile put
forth of it felf ; they takeofffrom one of its young
Branches a good Inch of Bark all round, and inthe
place of it they put another piece of Bark, ftripped
from a Branch of a young freth Olive-Tree, of
the fame fize exa@ly with that which is taken off
from the other. They take care likewife, as you
may eafily imagine, that that which was the upper
or lower Parts of the Bark belonging to the young
Olive-Tree be exactly applied in the fame Situation
upon the old one ; this being done, they drefs the
Tree after the fame manner as in Grafting, to the
end that the Wound may heal, and the ftrange
part become Natural. In order to cut the two
Barks more equally, they havea crooked Knife,
compofed of two Blades exactly parallel, and
diftant an Inch from each other, and joyned in the
fame Handle. The Branches of the old Olive-Tree
thus grafted, bear Fruit moft abundantly the follow-
ing Years; and thofe of the young one, that had
been {ftripp’d of part of their Bark, wither unlefs
you cut ‘em, 1

‘This
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This laft Fa& is entirely conformable to the
Opinion of Monfl. Renaume 5 and it is likewife a
Confequence of it, that the Bark of a youug Olive-
Tree, grafted upon the Branch of the old, produces
morc than even the Bark of the old would have
done, becaufe, according to himn, it is the Bark that
contains the Buds ; and it is very natural that the
Bark of a young T'ree fhould contain more and more
vigorous ones than that of on old Tree, tho’ it be-
longs to a %nung Branch. But this Branch of the
old Olive-Tree, which produces more Fruit, does
not only produce more upon its new Bark, but like-
wife above it, and for that it is necefliry that the
Juices in pafling by the new Bark, fhould have ac-
quired a Difpofition, and fome Virtue which they
would not have contra&ed in the proper and natural
Bark of the Branch, This 1s not hard to be con-
ceived 5 the Young Channelsare more free and open
than the old ones ; and the young Filters or Sieves
do beft perform their Office of Filtration ; both
oneand the other are ftopp’d in time, becaule fome
Particles of the Liquors that pafs thro’ ’em always
{tay behind, and it is very likely, that from thence
proceeds both the old Age and Death, as well of
Plants as Animals. |

As all thefe Arguments fuppofe a Certainty o
Obfervations, Monfl. Renaume declares, that he
would not be (ztisfied till they were all fully and
abfolutely verified, and that he ftill labour'd to
procure Confirmations and neceflary Lights therein.
He himfelf has examined the Elms of Luxemburg
mention’d by Monf. Parens : He found that inthat
which appeared to have no Bark towards the upper
part of the Trunk, there did remain fome Fibres 1r.1~f

2 the
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the Internal Bark, or Vellum, or Liber, call it
which you will, and that they had a Communica-
tion with the Bark of the Branches. Thofe Fi-
bres, thro’ which had paffed all the Juice deftined
to the Bark that fubfifted no longer, did probably
nourifh the Branches of the Tree, and make them
vegetate 3 and befides, by the abundance of their
Nourithment, which they thus received, they were
ftrengthen’d to fuch a Degree, that they began to
make a new Woody Subftance, Other Fibres of
the fame Liber that were younger, and perhaps not
formed till after the ftripping of the Bark, made a
new Aubier entirely feparate both from the firft
Fibres, and from the Woody Body of the Tree.
This Aubier began already to be cloathed with a new
and a thin Bark. The Gardener, who faw that
his Tree made new Efforts to live in fpight of him,
cut off fome of thefe new Produions, of which
Monf. Renaume thewed a Part to the Academy.
There remained, others which ftill caufed the Tree
to grow. Monf. Renaume proved by feveral In-
ftances, that a very little of the Bark or Liber was
fufficient for the fame purpofe. Monf. Marald; re-
lated that 2 Graft of a Plumb-tree having been
broken in fuch manner, that it only held by a part
of the Bark, and being afterwards raifed and fup-
ported, produced both Wood, Flowers and Fruit, by
the Juices it received from the fmall Remnant of the
Bark, notwithftanding thatthe Woody Part, which
had been broken, was become rotten.

From this fame Obfervation of the Elm of Lux-
emburg, Monf. Renaume concludes, that it is the
Bark or the Liber that forms the Aubier . and as the
Aubier is the laft Wood formed, he infers, that all
the Woced is formed of Ehe Liber or of the B:ﬁc.

g ¢
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We muft conceive the Liber as compofed of fe-
veral Surfaces or Beds, Cylindrical and Concentri-
cal, the Texture of which is Reticular, and in
fome Trees can be really extended or drawn out
like a Net, becaufe the Fibres that form it are
{oft and fupple. Whilft they are in this Condition,
either they are hollow, and fo are true Channels 5
or if they are folid, their Inteftines perform that
Office. The Nutritious Juice which they con-
tinually receive, and part of which they intercept
and keep, makes them grow in Length and Big-
nefs, ftrengthens them, and brings them nearér to
each other. One may fuppofe that the Longitudi-
nal Fibres are thofe which grow the fafte(t; {o then
that Contexture, which was at firft Reticular, be-
comes a ColleGion of fireight Fibres, whofe Pofition
is vertrical and parallel with one another; and In
fhort this is the Woody Subftance, This Change
is greater in the Beds of the Liber that are neareft
to the laft Pith, and confequently ’tis the moft in-
ternal Bed, which is the firft that is glew’d or fa-
ftened thereto, and that becomes a new Aubier.

It may be objeted againft this Motion, that the
moft internal Bed is the thinneft, and for that
reafon does not appear the moft forward, the moft
unfolded, and the moft difpofed to be converted
into Wood., But Monf. Renaume anfwers, that the
others are not thicker, but becaufe they are lefs
unfolded, and remain ftill compofed of feveral Beds
which have not had the time to feparate themfelves
by growth from each other. :

About the End of Autumn, the Liber is alrea-
dy adhering to the dubier, and in Winter you can
fcarce be able to feparate it ; the Juices that are

both thick of themfelves, and more by th: Dillipa-
uon
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tion of the Watry Parts they contained, are that
Glew which Nature makes ufe of for this purpofe.
Whilft the Aubier preferves any Softnefs or Supple-
nefs, and has ftill a little of the Nature of the
Bark, it may fupport the Vegetation for a while,
but when it is abfolutely turn’d to Wood, itcan
be no longer of that ufe. The Vegetation of the
young Branches is the moft lively, and that which
alone extends it {elf even to the Flowersand Fruits,
becaufe thofe Branchesare as yet hardly any thing
but Bark. \

In proportion as the Woody Subftance of the
Trunk becomes more Woody, the Pith is compref-
fed and reftri@ed to fuch a degree, that in fome
Trees it is quite annthilated. From hence allo
Monf. Renaume concludes, that it cannot be very
neceffary for Vegetation, fince its ufe is not perpe-
tual. As the Pith is {pongey, he fuppofes it may
ferve to receive the fuperfluous Moiftures that
tranfpire by the Pores of the Woody Fibres 3 and if
thro’ the Excefs of thofe Moiftures, or from fome
other Caufe it thould rott or be corrupted, as it
often happens to Elms, the Trees would neverthe-
lefs grow and vegetate, which is a pretty {trong
Proofof the little occafion there is for the Pith.

This is in general the Mechanifin of the Vege-
tation of Plants, according to the Syftem of Monf.
Renaume: If we thould enter into a greater Detail,
we could likewife add more Conjettures and more
Uncertainties. One might go evento the Ventri-
cules, Infertions and Trachea’s, Parts of Plants
which Authors of great Name indeed have endea-
vourd to eftablith, and which, perhaps, may
exift, but which we cannot fee with the beft Mi-
crofcope any otherwife than as we are inclined to
fce them, Ef e’ Upon
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Upon Beks.

o S3esS Ancient and Eftablifbed as is the Re-
%2 4 G putation of the Bees, they were not yes
%;%ﬁggé efteemed [uch wonderful Creatures as

" they now appeary and we may [ay of them
what bas been fometimes [aid of Deferving Men
that they get by being known. Monfieur Maraldi,
who has obferv’d them with great Application and
- Affiduity for many Years, has givena very ad-
vantageous and very circumf{tantiated Account of
them, which we fhall reduce to the moft impor-
tant Points, and moft eafily underftood.

TheBee does equally extrad its Honey and Wax
from Flowers, but not with the fame Organs. As
Honey is a kind of Liquid Matter, which comes
out of the Flowers by Tranfpiration, the Bee fucks
it with a Trunk or Snout from the bottom of the
Cups of the Flowers ; but fhe meddles with none
whofe Cups are deeper than her Trunk is long,
which fhe doubles and folds up at fuch times as
fhe makes noufe of itin gathering Honey., The
Liquor thus extraded, is conveyed into a Bladder
tranfparent enough to thew the colour of it on  the
outfide. Some part of it fervesfor the nourifhment
of this little Creature, and is diftributed in the
Veflels ofits Body. We fhall thow what becomes
of the reft inits proper place. As for the Wax
which is made of the Duft of the Szamina in the
Flowers, the Bees takes itup in the foremoft of
their Six Paws, and convey it into a little Conca-

vity which they have in the two hindmoft, andh o
‘ o
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they carry itaway. They often comprefs and thread
it with their Paws both for the Convenience of
carrying more, and likewife to give it a Figure pro-
per for Tranfportation. Sometimes they roll them-
felves in the Flowers when they are wet, by which
means the little Particles of Wax ftick to the
Hairs of their Body, and fo they are loaded all
round, When the Bee returns to the Hive with
its Harveft, fhe either difcharges her felf immedi-
ately of her Burden, if fhe can, or elfe does not
fail to be affifted by her Companions.

Their Defign in gathering Wax is to make a
wonderful Stru@ure of it, which is called a Comb ;
it is from thence that the Bees have been always ad-
mired, and they are more wonderful upon that ac-
. count than has been yet believed. The choice
Hexagon Figure which they give to the little Cells
intheir Comb, would be worthy of the beft Geo-
etricians, who know, both that fuch a number as
they pleafe of thofe Figures fills a fpace without
leaving any void, and that this fame Figure, which
has that in common with a Square and an Equila-
teral Triangle, has ftill the advantage beyond it
of enclofing a greater Space within the fame Bounds:
But this choice of the Hexagon Figure is nothing
in comnparifon of what follows, amongft all the
Geometrical Methods that could be put in Execu-
tion, they doat the fame time make ufe of that
which is both the moft Simple and the moft
Convenient for themfelves, and furcly fuch 3
Choice as is the moft Ingenious. What could
the moft able Geometricians do more ? The
Detail of the Conftruction of thefe Hexagon Cells,
which Monfeur Mzrqldi has moft nicely obferved,
was not yet known ; neverthelefs, that which does

£ g nat
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not exceed the reach, and, as I may fay, the
Genius 6f thefe little Infeds is too Geometrical
and too Complicate to find a place inthis general
Account thereof. |

Tho’ there only appears in the Hive a continual
and irregular Motion of Bees, skipping about with-
out anyDefign, yet at the Bottom itisall in great
Method and Order, but it muft be carefully ftu-
died. Their Tasks are divided among them as
withthe Beavers. ~ Some Beesbring Honey between
two Fangs or Jaws which they have in their Head,
from whence perhaps they derive a Liquor which
moiftens and foftens ity fometimes they are the
fame Bees, who of the Wax, which they have thus
prepared, raife the little Walls of the Hexagon
Cells; fometimes that Officeis performed by others;
but in fhort, thofe that make the Walls are diftinct
from thofe that polith the Work, and it 1s another
{et of Labourers who execute that Commiffion, by
making the Angles more exad, fmoothing and
plaining the Superficies, and putting the laft Hand
to it: Now as this is not done but by cutting of
fome Particles of the Wax; and as the Bees are
nighty good Husbands, there are others who
take care to carry off thofe Particles, which you
may be fure will be none of ’em loft. Monfieur
Maraldi has obferved, that thofe Bees which build
the Walls don’t Work fo long a time as thofe
that polifh ’em, as if the Labour of Polithing was
the leaft fatiguing.

~Their Dilligenceis extream; a Combof a Foot
in length, and of Six Inches in breadth, and which
contains near 400 Cells, is. difpatched in a Day 5
it is true, that infuch a Cafe all the favourable

Circumftances muft be concurring,
They



upon BeES, 459

They faften a Comb to the Top of the Hive,
from whence it hangs down, but thisis only in
cafe that the Top or Cover of the Hive is not {e-
parable from the other part; forif it be, they will
find out and faften their Comb elfewhere. It is
not properly Wax that they make ufe of in faften-
ing their Combs. They arenot fo Prodigal, it is
a very Courfe Glew that does it.

As the Combs are Planes perpendicular to the
Bafis of the Hive, which I fuppofe to be circular
if there fhould be one, the Bottom of which were a
Diameter, or an entire String of that Bafis, it
would divide the Hive in two Parts, which could
have no Communication with each other. “Lhe
Bees prevent this Inconvenience, by not making
their Combs of fo large an Extent, and by leaving
between two neighbouring Combs, which are
pretty near upon the fame Plane, a fpace by which
two Bees can pafs together on a Breaft.,  Befides,
they leave fome Openings in the fame Comb, that
they may not be forced to go too far about.

The Cells of the Combs are deftined to two
Ufes; the firftis for their Magazines : "They keep
in them the Overplus of Honey, which is to ferve
for their Food in Winter : For of that which they
fuck from the Flowers, and which pafles into the
little Bladder abovemention’d, there 1s but a {fmall
Share that is applied to their actual Nourifhment 5
they difcharge the reft when they return to the
Hive and make their Provifions of it. Morcover,
they keep in the Cells already made, the Wax that
is to be employ’d in the Structure of others, or to
ferve for other Ufes.

Ffa Sceoadly,
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Secondly, thefe Cells are the Cradles of their
little ones. But whence come thofe little ones ?
it is one of the greateft Difficulties in this whole
Matter to find that out. . '

The fabulous Traveller, who fpeaks of a Nation
where there is no diftin@&ion of Sexes, and where
he could not difcover the Propagation of their
Species, did perhaps borrow that Notion of the
Bees; and Virgil was not to blame for praifing
their Chaflity, and even believing the Story of the
Bull for want of a better, Ina whole Hive com-
pofed of g or 10,000 Bees, there is but one per-
haps that brings forth Young. She is longer, and
of a brighter Colour than the reft; fhe hasa grave
and majeftick Gate, and thisis the Bee they call
their King : There are fometimes found two of
’em in one Hive, and at moft but three of this
fame Kind, which makes it doubtful, whether
there 1s more than one of ’em to whom the Pri-
vilege of Generation belongs ; for by Monf. Ma-
raldi’s Obfervations, it is certain that it only be-
longs to the Royal Family. All the Subjedts are
condemned to Barennefs.

This King commonly produces her young ones
in the moft fecret Places of the Hive; but when
by good Luck fhe makes choice of fome that are
more vifible, itis even then very hard to fee her ;
becaufe the Bees, her Subjedts, draw a Curtain
before her.  This Curtain are they themfelves
fufpended fram the top to the bottom, and faften’d
to each other by certain little Hooks which they
have upon their Feet : By thefe means they make
in the Air what Figures they pleafe, The King
does thus hide himfelf, either thro’ Care fmi' his

: ittle
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little ones, or elfe perhaps out of Modefty ; for
there is no good thing, but one may think it of
thefe Bees. However he could not always hide
himfelf from Monf. Maraldi’s Eyes. He obferved
him follow’d by his Courtiers, always in a grave
Pofture, and faw him lay in 8 or 10 Cells one
after another as many little white Worms, which
were to become Bees. Whilft he was hatching,
it appeared by certain particular Motions of thofe
that attended him, that they carefled, applauded,
or encouraged him. After that he retires into the
hindmoft part of the Hive, from whence he fcarce
goes out.

By thefe 8 or 10 Worms which he lays at once,
and in {o {hort a time, and by the other Circum-
ftances that Monf. Maraldi obferved, one may
judge of his Fruitfulnefs, during the whole time
that he 1s not feen, that is to fay, almoft all the
Year. It muft be prodigious, when he is alone
in a Hive, which is moft common, ’tis he alone
that produces 5 there comes out of this Hive one
Swarm at leaft every Year, which may confift of
about 14 or 15,000 Bees; Sometimes there comes
two and even three in a Year, and yet the Hive is
as full at the end of Summer as it was in the be-
ginning of the Spring. A new Swarm therefore,
if it be the only one of the Year, muft be all
young Princes, fuppofing that there come in none
but young Bees, and in cafe there thould come in
old ones, there remains in the Hive 2 Number
pretty near equal to thofe produced by the King,
which 1s the {ame thing. Itis not probable that
the King, which goes out of the Hive with the
new Swarm, has prcduced any part of the Bees

that
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that accompanied him : And if there goes out of
the Hive more than one Swarm in a Year, thefe
new Produ&ions muft {till be placed to the ac-
count of the old King ; unlefs to fave the Extra-
vagancy of his Fruitfulnefs, one may fufpe&
that he has produced more than one King ; that but
one of ’em goes out with the firlt Swarm; and
that the other, or the two others, remain in the
Hive, and there produce their Worms. If this
be fo, a King may go out with a whole Swarm of
his own Production, and may be litterally ftiled
the Father of his People; whereas the other King’s
are only the Brothers, fince they proceed from the
fame Bee. Butlet it be underftood in what fenfe
one will, thefe little Animals have the peculiar
Privilege, that Nature it felf beftows a King upon
them.

What now remains to be known, is how this
Fertility of the King is brought about, and whether
it be by Coition. There are hardly any Hives in
which we do not find Drones, and in fome there
are even Hundreds of ’em. They are of the
fame form with the Bees, only about one Third
longer and bigger, and have no Sting; they have
nothing of the laborious Nature of the Bees, but
live entirely Idle; neither do they go out of the
Hive but very feldom and in fine Weather, they
return foon Home, and bring nothing with them ;
not but that they are found full of Honey
fometimes, but then they are fufpetted to have
robbedthe Hive of it, for they are never {een to
fettle upon Flowers; and if they fhould at any
time gather fome Honey, it 1s only for their own
Ufe, and not for the Publick Good ; for Monf. ﬁff;;]-

raldi
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raldi having fqueez’d them, obferved that Honey
would not come out as it does from thofe
of the Bees, and confequently the Drones can’t
difcharge it. It might be thought that thefe Ani-
mals were the Males of the great Bee, orKing, and
that they would not be endured in the Hive, but
only becaufe their Lazinefs is abundantly balanced
by this important Fun&ion. And that which might
fupport fuch a Notion is, that at the end of the
Summer the Bees make War againft the Drones
with great Violence, kill them, or drive them
out of the Hive without giving Quarter, fo that
it is not known what becomes of them : It (hould
feem therefore that the reafon of this Cataftrophe
among them 1s, becaufe they are become entirely
ufelefs, fince there is no engendring in Winter:
But that which makes the Difficulty is, that Mon-
fieur Maraldi has obferved fome Hives without
any of thefe Drones in Summer, and at a Time
when the Cells abounded with the little Worms.

The Myftery therefore of the Generation of
Bees do {till remain, but the care which they all
take in common of the little ones that are none of
their own, and which belong only to their King,
is very vifible and very remarkable; it may be
faid that they confider them as the Children of the
State. In every little Cell in which there is a
Worm, they put fome Drops of a Liquor for its
Nourifhment, then they make a Cover of Wax
for the Cell 5 thefe different Operations have their
ftated Times, and are without doubt adapted to
the Occafions of the Embrio. We fhall leave the
Detail of them to Monf. Maraldi, as alfo the Ac-
count of the fucceflive Growghs of the W{;;“n‘.ll,

which
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which at laft becomes a Fly, breaks thro® the
Cover of its Cell, and after a little time of Lan-
guifhing flies away with the reft. You muft ob-
ferve that the Bees have fucha Spirit of OEconomy,
that they will not even fuffer the broken Covering
of the Cell to be loft, they therefore carry it away
into their Common Magazine, to be ufed upon a
freth Occafion : At the fame time they reduce the
little Cell to its regular Figure, if it has been any
way impaired, and put it in a Condition to be ufed
for the fame Purpofes again : In three Months time
there have been five fucceflive Litters of Worms in
the fame Cell.

The Drones proceed from the King as well as
the Bees. There are in the Combs fome Cells
bigger than others, made for thofe Worms that
are to be turned into Drones, and which confe-
quently take up more room. Thefe Worms are
laid by the King with the fame Ceremony, and
afterwards treated by the Publick with the fame
care as thofe that are to become Bees, There is
no difference till the end of Summer, but when
that Time comes, the Bees declare War againft
the Drones, their Rage extends even to thofe that
are yet but Worms, they break the Covers, which
they themfelves had made for the Cells that inclofe
them, and drag them out to butcher them, and
then throw their little Carcafles out of the Hive :
a Revolution hard to be underftood in fo wife a
Nation, If we fhould add all that is wonderful
in this Infelt, it would carry us too far 5 and how
many other Infells are there whofe Wonders we
don't yet know ¢ and bow many more that will for
ever be.concealed from us 2
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PHilnI’uphical Tranfacions, No- 349. For the Months of
Fuly, Auguft and September, 1716. Conrtaining,

I An Account of the Caufe of the late remarkable Appear-
ance of the Planer Venus, feen this Summer, for many Days
together, in the Day time. By Edm. Halley, R. S. Secr,

1I. A Letter of the Reverend Mr. Fobn Sackette, A. M. to
Dr. Brook Taylor, Reg. Soc. Secr. Giving an Account of a
very uncommon finking of the Earth, near Folkeffon in Kent,

111. Mifcellaneons Obfervations made about Rome, Naples
and fome other Countries, in the Year 1683 and 1684 ; and
cammgnicated to the Publither by Tancred Robinfon, M. D.
R. S. 8.

IV. An Account of the Mifchiefs enfuing the (wallowing of
the Stones of Bullace and Sloes. By the Reverend William Der-
bam, Prebendary of #indfor, and F. R. §.

V. Obfervations and Experiments relating to the Motion of
the Sap in Vegetables. By Mr. Richard Bradley, R. S. S.

VI. Some Microfcopical Obfervarions, an%Curiuus Re-
marks on the Vegeration and exceeding quick Propagation of
Moldinefs, on the Subftance of 2 Melon. Communicated by
the fame. »

VIL. The Art of Living under Water : Or, a Difcourfe con-
cerning the Means of furnifhing ir at the Botrom of the Sea,
in any ordinary Depths, By Edm. Halley, LL. D. Secretary
to the Royal Society.

VI1I. Obfervations on the Glands in the Human Spleen ; and
on a Frafture in the upper parc of the Thigh-bone. By F. Doug=
lafs,; M.D. and R. S. S. é)unrinued and publithed by Edmund
Hslley, LL. D. where may be had all the former Numbeérs.

The Pofthumous Works of Dr. Robers Hooke ; in which,
I. The prefent Deficiency of Narural Philofophy is difcour{ed
of, with the Methods of rendring it more certain and bene-
ficial. 1I. Of the Narture, Motion and Effects of Light, pars
ticularly that of the Sun and Comers. III. An Hypothetical
Explication of Memory ; how the Organs made fe of by
the Mind in its Operation may be mechanically underftood.

1Y. An Hypothefis and Explication of the Caufe of Gravity,
or
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or Graviration, Magnetifm, &¢. V. Difcourfes of Earthe
quakes, their Caufes and Effects, and Hiftories of feveral ;
to which are annex’d, Phyfical Explications of feveral of the
Fables in Ovid's Metamorphofes very different from other My=
thologick Interpreters. VI Lectures for improving Naviga-
tion and Aftronomy, with the Defcriptions of {everal new and
ufefi! Inftruments and Contrivancesj the whole full of curious
Difquifirions and experiments, illuftrated wich Sculptures. To
thefz Difcourfes is prefix’d the Author’s Life. By Richard
Woaller, R. S. Secr. ' ]

A Treatife of Algebra, both Hiftorical and Practical ; with
fome additional Treatifes, I. Of the Cono-Cuneus. II. Of
Angular Sections and Trigonomerry. III. Of the Angle of
Con:adt, with other Things apperraining to the Compofition
of Magnitudes, the Inceprtives of Magnitudes, and the Com-
poficion of Motions, with the Reflults thereof. IV. Of
Combinations, Alternations, and aliquot Parts. By Fobn
Wallis, D. D.

Mr. Derbam’s Phyfico-Theology, er a Demonftration of the
Being and Auributes of God, from his Works of Creation.
‘The fourth Edition, 8wvo.

——Aftro-Theology, or a Demonftration of the Being
and Arcributes of God from a Survey of the Heavens. [llu-
firated with Copper Plates. The fecond Edition, 8vo,

The Ancientand Modern Hiftory of the Balearick Iflands,or
of the Kingdom of Majorca ; which comprehends the Iflands of
Majorca, Minorca, Yviga, Fermentera, and others ; with their
Natural and Geographical Defcription. By Colin Campbell, 8vo,

Boerhaave’s Aphorifins concerning the Knowledge and Cure
of Difeafes ; tranflated from the laft Edition. Printed at Ley-
den 1715. With ufeful Obfervations and Explanations, 8vo.

Praxis Medica Boerbaaviana ; being a compleat Body of

Prefcriptions, adapted to each Section of the Practical Apho-
rifms of H. Boerhaave, &c. To which is added, Methodus pre-
feribendi Formmnlas fecundum Archibaldum Picarnium, 12mo,
_ The Hiftory of Cold Bathing, both Ancient and Modern, in
two Rarts. The firft by Sir Fobn Floyer of Litchfield, Kar, The
fecond treating of the genuine Ufe of Hot and Cold Baths ;
together with the wonderful EffeCts of the Bath Water drank
hot from the Pump, in decay’'d Stomachs, and in moft Difeafes
of the Bowels, Liver, and Spleen, &c. The fourth Edition,
with Additions, By Edw. Baynard, M. D.

Praxis Medica, the Practice of Phyfick ; or, Dr. §ydenbam’s
Proce(Jus Integri ; tranflated out of Latin into Englith, with
large Annotations, &¢. and various Methods of curin% 1l:-lm

‘ wlap,
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Clap, Running of the Reins, French Pox, &¢. The third
Edition. By B Salmon, M. D.

An Affay concerning the Knowledge and Cure of moft Di-
feafes aflicting Human Bodies. To which is annex’'d, A fhore
Account of Salivation and the Ufe of Mercury. By P.Paxton, M.D,

De reéta Sanguinis Miffione 3 or, New and exact Obferva-
tions of Fevers, &c. By F White, M. D,

Anthropologia Nova 3 or, A new Syftem of Anatomy, defcri=
bing the Animal OEconomy, and a fhort Rationale of many Di=
ftempers incident to Human Bodies; Illuftrated wich above 8o
Figures drawn after the Life.By Fames Drake, M D. late Fellow
of the College of Phyficians and R.S. The fecond Edition
corrected ; with a Preface by . Hagfiaffe, M.D. and Rea-
der of Anatomy ar Surgeon’s-Hall. 2 Vol. 8wo, 1717,

The Natural Hiftory of Mineral Waters of Great Britain.
To which are added, fome Oblervations of the Cicendela, o
Glow-Worm. By Benj. Allen, M. B.

The Wifdom of God manifefled in the Works of the Crea-
tion, in two Parts, viz. The Heavenly Bodies, Elements, Me~
teors, Foffils, Vegetables, Animals, (Beafts, Birds, Fifhes, and
Infects) more particularly in the Body of the Earth, its Figure,
Motion, and Confiftency, and in the admirable Structure of
the Bodies of Man, and other Animals, as allo in their Gene-
ration, ¢Gc. Wich Anfwers to fome Objections. By Fobn Ray,
late Fellow of the Royal Society. The fixth Edirtion, 1714.

Joannis Raii, Synopfis Methodica Avium & Pifcium ; Opms
Pojfthumum, quod wvivus recenfuit € perfecit ipfe infigniffimus
Author : in quo multas [pecies . in ipfius Ornithologia & Itchthy«
olsgia defideratas, adjecit : Methodumque fuam Pifcium Natura
magis convenientem reddidit, Cum Appendice, &5 Iconibus,1713.

Three Phyfio-Theological Dilcourfes, concerning, 1. The Pri-
mitive Chaos, and Creation of the World. II. The General
Deluge, its Caufes and Effects. III. The Diffolution of the
World, and future Conflagration. Wherein are largely dif-
cuffcd, the Production and Ule of Mouatains ; the Original
of Fountains, of fcrmed Stones and Sea- Fifhes Bones and Shells
found in the Earth ; the Effets of particular Floods, and In
undations of the Sea ; the Eruprions of Vulcano’s ; the Nature
and Caufes of Earthquakes. Alfo an Hiftorical Account of thofe
two late remarkable ones in Famaica and England. With Pra-
&ical Inferences. By Fobn Ray, late Fellow of the Royal Society.
The Third Edition, Illuftrated with Copper-Plates, and much
more Enlarged than the former Editions, from the Author’s
own MSS, 1713, Thefe three publil’d by the Reverend Mr.
Derham,

Boyle's
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Boyle's Memoirs for the Natural Hiftory of Mineral Waters 3
and moft of his other Tradts, e

A Syftem of Rational and Pracical éhiMrg'er]r; wherein
all the general Intentions, whether Narural or Arrificial, are
accounted for and explained, according to the Corpufcular Phi-
lofophy, and the evident Qualities of Medicines : Together
with the Caufes, Diagnofticks, and Method of Cure of Tu-
mours, Ulcers, Wounds, Fractures and Diflocations. To which
is added, an Index of Medicines, and their evident Qualities.
By Richard Boulton, late of Brazen-Nofe College in Oxford,
1714.

Pharmacopnia Extemporanea : or a Body of Medicines, con-
taining a Thoufand Select Prefcripts an{wering moft Intentions
of Cure ; to which are added ufeful Scholia, a Caralogue of
~ Remedies, and a copious Index for the Aflitance of young

Phyficians : The {econd Edition with large Additions by the
Author Tho. Fuller, M.D. 1714. :

A new Hiftory of Etbiopia, being a full and accurare Des
fcription of the Kingdom of Abyfinia, vulgarly, tho’ erro=
neoufly call'd the Empire of Preffer Fobn. In four Books ;
illuftrated with Copper Plates. By the learned Fob Ludolphus.
The fecond Edition. To which is added, an exad Map of
the Country; as alfo a Preface thewing the Ufefulnefs of this
Hiftory.

The Sentiments of the moft excellent Painters concerning
the Practice of Painting. Colle@ed and compofed by Henry
Tefling, Painter to the King of France, Profeflor and Se-
cretary of the Royal Academy of Painting and Sculpture.
With Curs.

Wew Experiments Phyfico-Mechanical, touching the Air,
and its Effedts, made, for the moft part, in a new Pneumarical-
Engine. The third Edition. Whereunt6 is added, A Defence
of the Author’s Explication of the Experiments againft the
Objections of Francifeus Linus, and Tho, Hobbes ; with Cuts.
By the Honourable Robers Boyle, Efq;

In the Prfﬁ._

Opticks ; or, A Treatife of the Reflexions, Refractions,
Inflexions, and Colours of Light. Alfo two Treatifes of the
Species and Magnitude of Curvilinear Figures. By Sir Ifaac
Newzon, P. R. S. The fecond Edition, with Additions, Svo.

A Treatife of the Afthma : By Sir Fobn Floyer of Litche
field, Knt. The fecond Edition, 8vo, *





















