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PART the FIFTH.

"CONTINUED.

'HAVING by reafon of the largenefs of the
preceding volumes, which contain much.
more than [ expelted, fome pages to fpare, I am
well pleafed with an opportunity of inferting here,
another extraét from one of the moft ingenious
treatifes, which, I believe, was ever wrote upon
the fubjeét: Mr. Dutens’ * Enquiry into.the ori-
“ gin of the difcoveries attributed to the Moderns.”
I am furprized that I never heard of it till very
lately ; and I have met with -exceeding few that
have: although the Latin original (I fuppofe, for
I have not feen it) has been publilhed good part
of twenty years, and the elegant and judicious
tranflation of it was printed eight or nine years
ago. Itistrue, I amnhereby convinced of feveral

miftakes, which I had been in for many years.

But I'look upon every fuch convitiion as a valua- .
ble acquifition. And I truft my heart willalways
fay, both to God and ma~, ¢ Wtat I know not,
“'teach thoume,”

Aa The
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The AUTHOR’s PREFACE.

N the comparifon between the moderns and
I ancients, a diftinftion ought to be made be-
. tween the arts and fciences, which require long
experience and praétice to bring them to perfec-
tion, and thofe which depend folely on talent and
genius. Without doubt, the former in fo long, a
feries of ages, have been extended more and more,
and brought to a very high degree of perfe&tion
by the moderns, who in this refpeft furpafs the
ancients, though the art of priniing, and many
other difcoveries, have not a little contributed to
jt. We know the aftronomers of our days un-
derftand much better the nature of the flars, and
the whole planetary {yftem, than Hipparchus,
Ptolemy, or any other of the ancients. But it
may be doubted whether they had gone fo far, un-
aided by telefcopes. The moderns have certainly
perfetied the art of navigation; nay, and difco-
vered new worlds : but yet without the affiftance
of the compafs, America in all probability had
ftill remained unknown. Likewife by long obfer-
vation and experiments often repeated, we have
brought the arts of botany, anatomy, and chirur-
gery, to the degree of perfe@ioa we nuw behold

then in. Many fecreis of nature, not to be pe-
netrated
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netrated in one age, havebeen laid open in a fiuc-
ccflion of many. *Morality itfelf hath becn per«
fetted by the Chriftian Religion; philofophy
hath aflumed a new air; and the trifling, childifh,
and vain cavils of the fchools, have at length beem
put to flight by the re-iterated efforts of Ramus,
Bacon, Newton, and many others.

- I willingly therefore give up to the partizans of
the moderns every advantage I have here enume-
rated ; but there is no need on that account to rob -

- the ancients of the fhare they have had in promot-
ing all thefe parts of knowledge, by the pains they
took to beat out for us the tracks we have purfued.
Much lefs thould we alfume, as modern difcoveries,,
what the ancients Vreally invented, or illuftrated.
It. alfo deferves notice, that the moft part of the
admirable and ufeful inventions, in which our age:
glories, fuch as printing, gunpowder, the compalfs,
telefcopes, &c. were not the acquifitions of genius.
and philofophy, but mere effeéls of chance. To
place in its true light the fhare the ancients have in-
wh atever we pretend to know, and even in what
Aas been called modern difiaveries, isthe principak
aim of my. prefent undertaking.

v ‘ N

T CHAFP
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CHAPL

Of the CIRCULATION of the BLoop, and the
FarroriaN TuBEs.

1. THE medical art affords ftriking inftances of
the injuftice done to the ancients in en-
deavouring to deprive them of the glory of having
made the moft important difcoveries in it. I {hall
produce two or three manifeft proofs of this, and
doubt not but the reader will perceive not ouly
probable hints, but demonftrative evidence, that
the antients clearly taught what we now difpute
their baving had any knowledge of. -

2. It is remarkable with regard to medicine,
that none of the {ciences {ooner arrived at perfec-
tion; for in the fpace of two thoufand years,
clapfed fince the time of Hippocrates, there has
fcarcely been added a new aphorifm to thefe of
that great man, notwithflanding all the application
of fo many ingenious men, as have fince fludicd
that fcience.

~g. lomit taking notice of fome modern authors,

who have endeavoured to prove, that the circula-

tion of the blood was known to Selomon, that I

may pafs to the more evident proofs of this dif-

«covery, which Hz'ppac'rate.c furnifhes us with,

After examining thofe paflages, no one will deny
but this able phyfician knew, what he exprefles-
fo clearly. '
. 4 In



(77

4. Intruth, it is hard to conceive that he
knew nothing of the circulation of the blood, when:
we hear him fay, « That all the veins communi-
* cate one with the other, and run into one ano~
« ther; that the- veins which fpread themlelves
¢ over the whole body, filling it with {pirit, juice,
« and motion, are all of them but branches of one
« original vein. I proteft, I know not,” fays he,
« where it begins, or where it ends, for ina cir-
« cle there is neither beginning nor ending.” A
little further he fays, “ that the heart is the fource
¢ of the arteries, which carry blood into all parts
¢ of the body, communicating,to them life and
¢ heat ;” headds, ¢ that they are the rivulets
« which cherifh the human body,and convey life
¢ to every part of man.” In another part, he
fays, that the * heart and veins are always in mo-
*tion.” He compares the courfe of rivers, which
return to-their fources in an- unaccountable and
extraordinary manner, to the circulation of the
blood. In apoplexies and fuch like diforders,
which he afcribes. to obftruétions in the veins, he
prefcribes bleeding,. in order to procure a free
motion to the blood and fpirits. He fays alfo, that
when the bile enters into the blood, it breaks its con-
Jijtence, and difordersits regular courfe. He com-
pares its admirable mechanifm to clews of thread,
whofé filaments overlap each other ; and [ays, that
in the body it performs jufl fuck a circust, always

terminating where it began.

5. The next to Hippocratesis Plato, who fpeaks
with clearnefs of the circulation of the blood ; for
Srom the heart, he lays, fpring the veins and blood,
whick with rapidity carries 1felf into all parts;,
' Ay adding,,
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adding, that when the blood thickens, 2# flowsuith
more difficulty through the veins. Ariflotle too
regards the heartas the origin and fountain of the
veins and blood. He fays, that from the heart
there arife two véins, one on the right, and the
other on the lefi fide; ‘and he was the firft who
called this aorta. He held that the arteries had
a communication witk the veins, and that they were
intimately connelled together.

6. Fulius Pollux, in his Onomaflicon, defcribing
all the parts of the body, and their ufes, among'
other things fays, in fpeaking of thearteries, that
they are * the paffages and canals of the fpirits,
t.as the veins are of the blood;’> and in fpeaking
of tl.e heart, he fays, that 1t * hath two cavities
¢ the one of which communicates with the arteries,
“ the other with the veins.” Apuleius in explain-
ing the doétrine of Plato, {peaks likewife of the
circulation of the blood, and in a few words def-
cribes it as clearly as any of the moderns. It is.
true, he does not exprefsly mention, that the
blood flows from the heart through the arteries ¢
but on itsleaving the heart, ke fuppofes its courfe
along the lungs, to [pread itfelf afterwards into alb

parts of thebody. . :

' 7. Nemefius, bithop of Emiffa, who-may be

* accounted among the ancients, having lived in
the fourth century, hasavery clear paflage fo this
purpofe, wherein he fays, « that the motion of
* the pulfe owes its origin to the heart, and par-
« ticularly to the left ventricle of that vilcus.
« The cordiac artery expands and contraéts itfelf
« with very much force, bat always with great
« regularity and harmony of motion. In its ex<

« panfion it draws in the moft {ubtle parts of the-
“ blood
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* blood from'the adjoining veins, and of that blood'
“ forms the aliment of the vitalfpirits; and in its
“ contraétion exhales all the fumes brought into
“ it by fecret paffages from all parts of the bodys”

8. It appears from what we have faid,. that the
circulation of the blood was known to the ancients;.
though they did not expatiate upon it: and what
reduces to a very {mall degree the honour that
Harvey can claim, in making that difcovery; is
that Servetus had treated of it very diftinftly be-
fore him, in the fifth:part of his book De Chrif:
tiany/mi Reflitutione; a work: fo very. fcarce, thar
there are but few whe can boaft of having feen it
in print.  Mr. Wotton, in his Refleftions uponr the:
Ancients and Moderns, cites this pallage of Serve.
tus: in which he diftinguithes: three {orts of fpi.
rits in the human body, and “fays, that bloed,
“- which he-calls avital {pirit, is difperfed through.
“ thebody by the anaflomofis, or mutual-infertion
« of two vellels, at their extremities, into one:
s« another.”” Where it deferves obfervation; that
Servetus-is the firft. who employed that: term tor
exprefs the communication between the veins and
arteries. He makes “-the expanded air in the
“ lungs- contribute to the formation of blood,
- % which comes to them from the right ventricle-
“ of the heart, by the canal of the pulmonary
“artery, He-fays, (hat the blood is there refined

and perfetted, by the aétion of the air, which.

fubtilizes it, and blends itfelf with that wvitak:

fpirit, which the expanded heart then receives,.

as a fluid proper to carry life every where: He-

* maintains, that this conveyance and manner of.
“ Erreparing the blood 'in the lungs; is evident.
#¢ from the jpn&imo{&hg veins with. the arteries
vy 5/‘ ) . [13 1‘-

¢t T %R 2
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“<‘in this vifcus. And he concludes.with faying, that
¢ the heart having received the blood thus pre-
¢ pared by the lungs, fends it forth again by the
¢« artery of its left ventricle, called the aorts,
¢ whichdiftributes it into a'l parts of the body.”
¢ Andreas Cefulpinus, who lived likewife in the
¢ fixteenth century, hath two paflages which com-
+¢ pleatly conrain all that we know about the cir-
¢ -culation of the blood.” He explains at length
“ how the blood guthing from the right venuri-
« cle of the heart through the pulmonary artery,
“ to pals into the lungs, enters by an anaftomofis
* into the pulmonary veins, to be conveyed to
«t the left ventricle of the heart, and afterwards
« diftributed by the aorta into all parts of tlie
% body.”

-

-

9. Johannes Leonicenus fays, that the famous
Paul Sarpi, otherwile named Father Paul, was he
who dilcovered the circulation of the blood, and
firt difcerncd the valves of the veins, which lile
the fuckers of a pump, open to et the bload pufs,
but fhut to prevent ils return ;-and that he commu-.
nicated this fecret to Fabricius ab Aguapendente,
Profeflor of Medicine, at Padoua,in the fixteenth
~entury, and fucceffor to Fallopius; whe.dico-
wered 1t to Haryey, at that time ftadying phyfic
ander him in the Univesfity -of Padoua. :

10. There is another important difcovery im
Anatomy, attributed to Fa/lo,loz'uf, which had a
anore ancient origin; 4 mean-the two dutts whick
infert themfelves into the fides of the womb, and
ferve to convey the feed or female fperm from
the ovaries into the womb, and are called the Fa/<

- dopian Tubes, being fhaped almoft like a h‘umg;t_‘,
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and thought to have been difcovered by Falloprur
of Modena, whe died in the year 1562. We find
them defcribed as follows, by Ruffus of Ephefus.
“ Hergphilus, fays he, imagined that females had
“ no feminal veflels; but in examining the womb
“ of a beaft, I found arifing from the ovaries
“ certain duéls, which entwifted into each other,
* were entirely varicous, and at their farther ex-
“ tremity entered into the cavity of the womb.
“ Upon comprefling them, there 1flued from them
¢ a glutinous humour, and I am firmly perfuaded
« they are [eminal veffels of the very fame ftruc-
“ ture with thofe in males called the varicous pa-
“ raflate. -

CKAP.



t 22 )

| @) GG G G ERUEIERL SR GID L GIo - §

1.

CHAP IL

Of the CHIRURGERY of the ANCIENTS.

Q S to the fubjett of thfs Chapter, I cannot

entertain my reader better than by pre-

fenting him with an extra&t of Mr. Bernard's
Thoughts upon it, whe was firft Surgeon to King
William. ere follows a faithful tranflation of

art of a memoir, whichhe imparted to bis friend

[

-

K
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Ir. Wotton.

2. ¢ If we attend well toe what the moderns
have added to the furgery of the ancients, we
fhall be obliged to own, that we have not
the lcaft right to defpife them, as thofe who
do know nothing of them, nor have ever
read them; and who give the firongeft prools
of their own ignorance and pride, in the man-
ner wherein they prefume to treat thole great
men. Ido not fay, that the moderns have in
no refpeét contributed fo the advancement of
furgery ; but what I fay is this, that the merit
of the moderns confifis rather in having re-in-
troduced the inventions of the ancients, and
fet them in a better light, than in any impor-
tant difcoveries thar tiey themfelves have made
in this fcicnce.  Whether the art of curing
wounds, falling immediately under the obf rva-
tion of fenfe, has for that reafon been the fludy
of the men of the earlicft times, and by that
mecans {ooner acquired a degree of perfettion,

“ than
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than the other branches of medicine: or that
the moft part of thofe who  afterwards affumed
the profeflion, were mere empirics, and igno--
rant of it: which ever of thefe be the cafe, it is-
certain ¢his art has not for fome ages paft been.
cultivated, as it might have been;. andto prove
this, we nreed only reflect how few the number
of good writers are upon this fubjeét, in compae
rifon of thofe who have written upon other
branches of the arts and fciences. Whoever is.
converfant with the writings of the ancients,
and has fkill to judge of their merit in his own
praftice, will ingenuoufly own, that whatren-
ders the reading of them more ufeful than thofe -
of the moderns, isthat they are more exat in:
defcribing the fymptoms 22l indications of dif-
orders, and more juil and precife than the
moderns, in diftinguifhing the different {pecies.
of ulcers and tumors. If our age has retreriched
fome fupertluities of praftice, as it muft be-
owned it has ; yetitcannot be thewn that thefe
methods came from the ancients. It is much-
more probable, that they were in a great mea-
fure introduced by the ignorant profeflors of a
later date. There is no doubt but the perfeftion
to which furgery has been carried in thefe Jaft
ages, is principally owing to the difcoveries
which have been made in anatomy, by means
of which we are cnabled to give a reafon fox
many of the phenomena, which were before
inexplicalle. But the moft effeatial part, the

- art of curing wounds, to which all'the other

parts ought to give way, remains almoft in the
very fame flate, in which the ancients tranfe-
mitted it to us.  What I have faid, is incontef-
tible : and for proof of it, I appeal to every

- “ courfe
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eourfe of furgery that has heen publithed by the
moft cclebrated among the moderns, all of
which appear to be but tranieripts of one ano-
ther, excopting thofle of greateft note which
are taken fiom the ancients. Ainagng all the
writers of fyftems, few deny the pre-eminence
to Fabricius ab Aquajendente, a man of exqui-
fite learning and judgment, but who is not
athamed to dedlare that (2//us among the Latins,
Paul Eginctus among the Greeks, and Albucafes
among the .4ralians, are thofe to when he is
moft indebted in the compofition of his excel-
lent work. But it awill be faid, that a great
many methods of operation are at prefent in
ufe, which were unknown to the ancients. 1
fear, on the contrary, that an impartial exami-
nation into this would difcover many more, and
of greater utility, cither omitted ordifcontinued,
than of new, which we have introduced; pro-
vided their enquiry were cntered upon with an
impartial and unprcjudiced mind.

8. * To begin with tlic operation for the flone,
there is nobody doubts but they have a right te
claim that as their own. Cef//it.r and many
others have given.us exaft defcriptions of it;
though, it muft be owned that the method of
operation, deferving the preference in many
refpeéts, and known by the name of the grand
%eration, was the invention -of Fohannes de
omanis, of Cremona, who livel at Rome in
the year 1520, and publilhed his work at
Venice in 1535. The inftrument that we make
ufe of in trepanning, was doubtlefs firft ufed b
the ancients, and only rendered more perfeé

“by Woadall and Fabricius ab Aquapendenta

+ Tapping
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Tapping likewife is in all refpeéts an inventron
of theirs. Laryngotomy, or the opening of the
larynx in the quinfey, was praftifed by them
with fuccefs; an operation which, though fale

and needful, is almoft out of ufe at prefent.

4. « The cure of the Hernia intreﬂinalz}, with
the diftinguithing differences of the feveral
fpecies of that malady, and their method of
cure, are exattly defcribed by the ancients. It
was they who taught us the cure of the ptery-

gion and catarafi, and treated the maladies of .

the eye as judicioufly as any of our modern
ocu]il{s, who, if they would aét with honour,
fhould confefs, that they do nothing more but
praftife over again what thofe great mafters
taught. The opening of an artery and of the

jugular vein is no more a modern invention,

than the application of the ligature in the cale
of an aneurifm, which certainly was not well
underflood even of late by Irederic Ruy/ih,
that celebrated anatomift of Holland. The ex-
tirpation of the amygdales, or-of the uvula, is
not at all a late invention, though it muft be
owned the efficacious cauteries now ufed in the
cale of the former, were neither praétifed nor
known by the ancients. The method we
now ufe of treating the fiftula liciymalis, a
cure fo nice and difficult, is precifely that of
the antients, with the addition that Fabricius
made of the cannula for applying the cautery.

5. “ As to the real cauftic, which makes a
confiderable article in furgery, although Co/=
teus, Fjenus, and Severinus, have written am-
ply on that fubje€l; yet itis evident from 3

, s - - 4 fingle
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fingle aphorifm of Hippocrates, that this great
phyvfician knew the ufe of it as well as thofe:
who have come after him: and befides it 1s
frequently fpoken of in the writings of zll the
other ancients, who without doubt ufed it
with great fuccefs in many cafes where we have-
left it off, or know not how to apply 1t. The
cure of the warices by incifion, {carcely fo:
much as made mention of now, appears to-
have been a familiar prattice among the-an-
cients, as is manifeft from the works of Ce//us
and Paulus Eginetus ;. and wheevér is conver-
fant in the treatment of varicous ulcers, will®

for the effeftual cure of them.  Fhe polypus of

s
L
« agree that this operation is-abfolutely necellary
(]
L]

the ear is a malady fo little underftood by the-

3
-

moderns, that we meet but very rarely with the:
name of it in their writings; and yet the de--
feription of its cure has not been omitted by
the ancients. They were entirely well ac--
quainted with all kind of fratures'and luxations,.
and the means of remedying them;. as well as
with all the forts of futures in ufe among us,.
befides many which wc have'loft. And though
fome have advanced, that cauteries were
unknown. to them, we may eafily convince:
ourfclves of the contrary by cbferving what
Celfus and Celius Aurelianus have  faid of

~ them, allowing withal that they feem not to-

have known our method of placing and con--

- tinuing them.. '

6. « Nor ought I'to omit what is fo manifett,.
that nobody will deny it, that all forts of am--
_putations, as of limbs, breafts, &c. were per-.
formed among them as frequently, and with as.

£ greak
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great fuccefs as we can pretend to. As to the
art of bandaging, fo very important and necel-

fary, though much negleéted at prefent, and
which the Frenck fo much pique themlelves
upon, as if in this ihey excelled all others;
the ancients knew it to fuch a degree of per-
fetion, that we do not even flatter ourfelves
with having added any thing confiderable to
what Galen hath taught us, in the exccllent
traét he has writ on this fubject. And although
the moderns claim an advantage over the an-

cients, in regard to the variety of their initru-
ments, it is neverthelels evident, that they
were ignorant and deftitute of none that were
necellary’; nay, it is highly probable, from
what Oribafius and many others have faid, that
they had great variety of them. As to topics,
or the remedies which are externally applied,
it is certain that we are indebted to them, for

having inftrufled us in the nature and proper-
ties of thofe we now ule; and as to general me.
thods of cure, the ancients have fo eminently
excelled, particularly in that of treaiing the
wounds of the head, that thofle of the moderns
who have written moft judicioufly upon it,
thought they could do no better fervice to
pofterity, than comment upon that admirable
book which Hippocrates wrote on this fub-

“ jeét.

[}
“
[
\ [

[}

7. ¢ It would require more leifure and ability
than I have, concludes Mr. B:rnard, to enter
into a detail of more pardculars, and fhew
what hath been invented, fet afide, or loft in
different ages.  What I have already advanced

fufficiently makes it appear, that we ought atli
13 t
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talk of the ancients with great refpeft; not
that we fhould blindly yielfto their authority,
or imagine that they left nothing to be perfefied
in following ages ; but we ought to imitate the
celebrated Bariholin.  We make but an ill judg-
ment of our own intereft, fays that great man,
when we fo plunge ourjelves in the fludy of the
moderns, as to negledl or contemn that of the an-
cients, whofe unlings are [o neceffury to throw
light u‘l/on every part of fcience.  And in ano-
ther place he ﬁ}x)'s, 1 have always fhewn a par-

ticulur regard to the opinions and maxims of .

the moderns, yet never uithout paying due ho-

mage to antiquily, to which we are indebted for .

the very prime foundations of our art.”

CHAP.
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CHAP UL

. 0f GENERATION.

1. THERE are two principal fentiments among
the moderns, relative to the manner in
which generation 1is effefted. * Some think that
all the parts of the fcétus are inclofed in miniature
in thole eggs contained in the ovaries of the fe-
male, which communicate with the womb by the
Fallopian tubes; and that the feed of the male
is only a fort of matter proper for detaching the
egg, cherifhing it, and conveying it into the
womb, where the germ contained 1n the egg af-
terwards unfolds its parts: this is the fentiment
of Harvey, Redi, and many other celebrated phy--
ficians, who maintain that al]l animals are ovipa-
rous, and fpring from egss, which in the animal
kingdom are what feed 1s n the vegetable.

e. The other fentiment is that of Lewenkoet,
that all animals, and cven men, {pring from little
animals of extreme minutenefs, contained in the
feed of the male; and he looks upon the eggs in
the ovary of the female only as little nidufes fit
to receive thele animalcula, and to contribute to’
their developement and increafe, by imparting to
them the nourifflvnent which comes from the vef-
fels of the womb.

3. The firft of thefe fyflems was for a time
generally received, and appeared to be founded
- on
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on joft obfervations.  Thofe who maintain it de-
clare, that they have found eggs in the ovaries
of cvery female that came under their notice,
olten to the number of more than twenty in cach
ovary, and of the fize of a green pea. They
draw another of their arguments from the analegy
that nature every where obferves in all her ope-
rations, and particularly in the produélion of
plants and animals. Now if this fyftem defervealy
confers glory on the inventer of it, it is but jult
that he {hould have it who is beft intitled to 1t ;
and he to whom it appears primarily due is with-
out doubt Empedociss, and nex to him Hipfo-
cvates, Ariflotle, and Macrolius. .

4. Plutarch relating the different opinions of .

philofophers, as to the generation of animals and
produétion of plants, fays, that Empedocles thought
they were all of them at firft irregular and imper-
fe€t, but acquired afierwards fuch a juft ferm as
diftinguithed them in fhape and fpecies from one
another. = And he concludes with faying, that
animals are not produced, like earth and water,
from homogeneous bodies; but generate one ano-
thier by the mixture of the {exes, and like plants

derive the principle of their origin from their par-.

ticular feeds or eggs. This 1s the very fame
which Arzflotls intented to indicate as the doétrine
of Empedocles, when he introduces him as faying,
** That whatever was born, was born of a parti-
« cular feed;” and as calling the feeds of plants
their eggs, which fall of themlelves when they ate.
come to maturity.

5. Herodotus, who lived almoft at the fame:
tme with Empedocles, relating that a, land adjoin-
Dy

.y o~
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;nf% to the Nife had produced-a -great-quantity of

, gives a natural reafon for it, upon the prin-
ciples of Emgedadc:. What feems to me, fays
e, to have been the caufe of this vaft increafe

- of fifh ts this: during the time of the Nu/e’s over-
flowing, the fithes having left in the mud of its
borders a prodigious. quantity of fperm or eggs,
thefe difclofe themfelves after its retreat, covering
the land with a multitade of fifh.

6. Hippocrates, fpeaking of the formation of
-an infant, defcribes a foetus fix days old, compa- -
xing it fo 4 raw egg without the fhell, round and
JSull of a red tranfparent kquor. In another
place, he thews “ how the fame thing heppens
< in the.generation of an infant, as in the pro-
« duétion of a plant.” :He fays, * that nature is
# always the fame, afling uniformly in the gene-
¢ rating of ‘men, and of plants, and of every
« thing elfe.” :

7. Ariflotle, with-fill more precifion, deleribes
the egg containing the fatus—He fays, « that .all
«. aminals engender.and conceive firft a.kind of
“ egg, containing a liquor eaveloped in.a mem-
¢ brane or thin {kin, refembling that of an egg-
s fhell. This, in another place, he plainly: calls
“ an egg; out bf one part of which,” he fays,
« the faetus is produced ; that is,  out of the yotk ;
« whillt the white part, which is the other, ferves
“ to nourifhit.” - : o

-~

8. Nothing ¢an-bemore : clear than what . Ma-
crobius pronounces on this: fubjet, who pofitively
avers, that of all kinds of animals .who copulate,

ax egg is the firft princsple of their generation (’1
v an
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~and in another place, that the egg is the folution -
or expanlion of the feed.

9. The fyflem of animalcules or {permatic ver-
miculi has hindered that of generation by the
means of eggs, from gaining the unanimous fuf-
frage of the naturalifts. Mr. de Plantades, {ecre-
tary of the academy of Montpelier, was 'the firft
among the moderns who renewed this conjeture
of the ancients. Lewenhoek and others confirmed
this conjeéture by obfervations fo accurate, that
they divided the l};miments of naturalifts between
their own opinion of men’s proceeding from fper-
matic animalcula; and-that of Harvey, which
derives all generation from eggs. We have al-
ready feen that this latter opinion {prung from
Hz'q{ocrate:, Ariflotle, &c. And the other, of the
exiftence of fpermatic vermiculi, is as clearly
taught by Plate, Hippocrates, Ariffotle, and other
ancient philofophers, as if they had feen them.
We can never fufficiently extol the extreme pe-
netration of thofe great geniufes, who, guided
{olely by reafon, arnived fo long before us, where
‘we, after all our nice experiments and laborious
refearches, are glad to ret. '

0. Democritus is the firft of the Grecian phi-
lofophers, who hath fpoken of certain worms,
which aflume at length the human form ; but no
. author tranfmicted to us, hath entered into a de-
‘4ail of this opinion ; though Epicurus, Diodorus
Siculus, and Euripides {eem to hint at it. Ep:-
<urus thought that the generation of animals was
effefted by the continual transformation of one
“anto another. Anaxagoras had faid the fame,
as well as Euripides quoted by Plutarch, Galen,

Eufebius,
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Eufebius, and Philo. But Democritus, in ex-
" plaining himfelf more precifely, taught, that men,
an their firft original, appearez'/in the fform of fmall
worms, which in all probability, he conceived to
be contained in the feminal juice of the male; for
it is natural to fuppofe, that in this idea he agreed
with Hippocrates, who infinuates, that the /ged of
animals 15 filled with animalcula, whofe parts un-
Jold themfelves and grow all at a time.

11. That illuftrious phyfician without all doubt
held conferences upon this fubjeét with Democri-
tus, whom he found engaged 1n the diffeétion of
animals when he went firft to vifit him; and long
enjoyed the utmoflt fatisfation in his compan

“upon matters entirely philofophical.  Arzflotle
feems to hint at Democritus, when treating of the
firf formation of men, he fays, that fome have
thought that the fir/} men, after having {prung out
of the earth, began their exiflence in the iform of

- little worms; and in another place he {peaks of
Democritus as having believed, that in the genera-
ting of man the exterior parts of the fatus are firfh
Sformed ; fo that it is even then of human fhape,
and therefore even in that condition may be looked
upon as a lkttle man. ,

12, Hi{)pan‘ata advanced, that nothing in na.

ture abfolutely perithed ; that nothing, taking it -
altogeiher, was produced anew ; nothing born but
what had a prior exiflence; that what we call
birth, is only fuck an enlargement as brings from
darkne}/s to hight, or renders vifible thz/é Jmall
animalcula which were before imperceptible. He
fays a little farther, it is 1mpoffible that what is
oot fhould be born, there being nothing that can

. con-
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contribute to the generation of what has no-exift-
ence, But ke maintains, that every thing in-
¢reafes as much as it can, from the loweft to the
hignejl degree of magnitude. Thefe principles he
afterwards applics 10 human generation. He
fays, that the larger fizes arvfe out of the leffer §
that all the parts fucceffively expand themjclves,
and grow and increafe proportionally in the fame
Jeries of trme; that none of them in reality takes
the flart of another, fo as to Le quicker or flower
en their growth; but that thofe whichk are natu-
rally larger fooner appear to the eye than thofe
which are fmaller, though ffz{eﬁr by no means pre-
ceded them in exiftence.  In fhort, in the begin-
ning of this book of Heppecrates, we meet with a
train of reafoning entirely jult and folid, the na-
tural confequence of which is, that at the begin-
ning of the world the feeds containing the firft
Jineaments of plants and animals came 1nto exift-
ence, though their extreme minutenefs hinders
them from being feen. Whence he concludes,
as we have already had occafion to oblerve, that
the birth of amimals 15 only fuck an enlargement
}Jf them, as makes them pafs from darknefs into
ight. : ,

13. It may be objefted, that we have already
reprefented Hippocrates and Ariflotle as favouring
the fyftem of §encration by eggs; and that we
now {eem to alcribe a contrary opinion to them.
But it ought to be remarked, that in reality thefe
two philofophers favoured the former {yfiem :
for Ariflotle only relates the other opinion as in-
troduttory to the eftablifhment of s own; and
Hippocrates contents himfelf with infinuating the

nouion, that there may be animalcula in the male
feed,
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feed, without taking it upon him to eftablilh it as
a truth, Befides, he might have admitted of
fpermatic vermiculi in the fenfe that fome mo-
derns do, in order to reconcile the two fyftems,

regarding the e%gs as nidufes proper for the re-.
ception of the {permatic vermiculi, and contain-
ing matter neceflary for contributing to their
growth. In this cale the {permatic worm will be
the real feetus, the fubftance of the egg its nou. .
rithment, and the membranes of it its wrappers.

14. Plato hath ftill more clearly fpoken of thofe
* fmall animals which become meén; for after hay-
ing compared the womb ta a fertile field, in which
the [cattered feed produces fruit; he fays, that
the animalcula, wlziclzl tlzerel recetve their growth,
are at firfl fo extremely fmall as not to be percepti-
ble toﬁt{:/‘:‘yé, but éé;ng graduall; tap wyﬁ%ld :
themfelves and expand, by means of the food pre-
pared jfor them in the womb, they. afierwards
Jpring forth into day tn all the perfeition of birth.
ﬁor can it be denied that Sezeca had a very dif-
tin& idea of this fyftem of human generation by
animalcula, when we find him teaching, that -
« the human form before birth was comprifed in
« the feed, where all the members of the bod
« were concentered and- fhrouded up in a little
« indifcernible place.” Which Tertullian hath-
exprefled in few words, when he fays, the feed
« kad life in it from the very firfh.

15. The difcovery refpefling the multiplicity
of animation of which the ﬂ?lolypus is capable, is
what nobody makes any difficulty of regarding as
due to the moderns, though Ariffotle and S¢. Au-
guftine fpeak of it as-clearly as any of the mo-’

VoL, V. B derns
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derns, as a thing which they knew from their
own experience. The latter relates, in his book
concerning the dimenfion of the foul, that one of
his friends performed the experiment before him,
cutting a polypus in two; and that immediately
the two parts thus feperated betook themfelves to
flight, moving. the one one way, and the other
another. That great man adds, that this experi-
ment fuddenly threw him into fuch amazement,
that for fome time he knew not what to think of
the nature of the foul. Ariffotle, fpeaking of in-
fetls, fays almoft the fame thing; for without
naming the creature he {peaks of, he obferves, that
there are of thefe animals or inflls, as well as
;hf plants and trees, that propagale themfelves by

oots : and as what were but the parts of a tree
before, become thus diftin& and feparate trees;
fo in cutting one of thefe animals, fgys Ariftotle,
the pieces which before compofed but one ani-
:;ali become of a fudden fo many different indivi-

uals, :

2

CHAP.
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“CHAP. IV.

"Of the SEXUAL‘SYSTEM of PLANTS.

NOBODY at'prefent doubts but that plants

1.

propagate themfelves, as animals do, by
means of organs, fome male and others female ;
that in a great many plants thefe two kinds of or-
gans are found united, which plants are-then

among naturalifts diftinguithed by the name-of

Hermaphrodites 5 and that in other plants the two
fexes are fo feparated, that.the male are on- ome
ftem, and the female on another. This fyftem is
fournded, firft, on the analogy there is between
the eggs of animals and the feed of plants, both
ferving equally to the fame end, that of propaga-
ting a fimilar race: fecondly, on the remarks
that have been made, that when the feed of the
female plant is not impregnated with the prolific

powder of the male, it bears no fruit; infomuch -
that as often as the.communication between the

fexual parts of plants has been intercepted, th
have always proved barren. The authors of this
fyftem, after exaélly anatomizing-all the parts of
the plant, aflign to .each a name, founded on its
ufe and analogy to the paits of an animal. Thus
-as to the male organs, the filaments are the fper-
matic veflels, their antheres, or tops, the tefti-
cles; and as to the female, the ftyle-anfwers to
the ragina, the germ to the ovary, and the peri-
.carpium, or.fecundated ovary, to the womb.

Be . 2. Jinnzus
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2. Linnaus has the honour of having com.
pleated this fyﬁem, by reducing all trees and
plants to particular claffes, diftinguifhed by the
number of thejr flamina, or male organs. Za/u-
zianfki feems to have been the firft among the.
moderhs, who clearly diftinguithed from one ano-
ther the male, the female, and the hermaphrodi-
tical plants. About a hundred years after him,
Sir Samuel Millington and Dr. Grew communi-
cated to the Royal Society of Londor, their ob.
fervations on the impregnating duft of the fa-
mina. Camerarius, towards the end of the laft
century, obferved, that upon plucking off the
flamina of fome male plants; fuch as the mul.
berry-tree or the maize, the buds that ought to
have produced fruit, came not to maturity.
Malpight and Vaillant have alfo carefully confi-
dered this fecundating duft; the latter of whom
feems to have been the firft eye-witnefs of this
fecret of nature. Many authors afterwards ap-
plied themfelves to improve this fyftem.

3. Weare now to examine whether the an-
cients knew any thing of this, or whether they
only fpeak of itin a vague and indecifive manner.
I agree, that they do not give fo exalt an ac-
caunt of the anatomy of every part of the flower
‘of a plant as the moderns do; at leaft no fuch
- work of theirs hath reached our times. They
ate even fometimes fo far miftaken, asto apply -
fome of the parts to purpofes they do not ferve.
But in this they are more excufable than fome
of our ableft moderns, who have fallen into great
errors on this fubje&, notwithftanding all the in-
- ftru€tions, experiments and obfervations of their
- gotemporaries. The ableft botanift of his age,
M!'o
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Mr. de Tournefort, who could not be ignorant of
what had been advanced by Millington, Greyw,
Malphigi, and Camerarius, yet maintains, that
the ftamina of flowers ferve only to fecrete or
void the lefs ufeful parts of the nutritive juices,
and are only the excretory veffels belonging to the

. talix of the flower.

" 4. Having made this conceffion, I may with
the more fafety affirm, that, this one circum-
ftance excepted, of which I have here made men-
tion, the ancients perfeftly underflood the fexual
difference in plants, the fecundation of the fruits
of the female by the duft of the flowers of the
male, and had a diftin@ idea of the two fexes, as -
having place in different individuals.

5 neophr%fus fays, that trees may be diftin-
guithed inw feveral claffes on account of their
great variety ; but that the moft univeifal diffe-
rence among them is that of their gender, whether
male or female. And Ariffotle obferves, that we
ought not to fancy that the intermingling of fexes
in plants is the fame as among animals.

6. There were, it feems, various opinions
among the ancients as to the manner in which
plants fhould be admitted to have a difference of
fex. Some looked upon them as complete in
that refpef, each individual coma_inin§ in itfelf -
the powers of both fexes, Emﬁea'oc es endea-
voured to folve this, wkether in plants the male
was diftin@ from the female; or, whether the
fexes were united in each of the fpeciés: and he -
toncluded, that plants were fermaphroditical ; that
15, & compofition of both fexes. Adriftotle doubted,

B3 whethex .
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whether he ought to admit, that the two fexes:
combined in the fame plant; or fhould pronounce
that they exifted feparately.

7. True it is, this author errs widely in. his
manner of diflinguithing the male from the

female plant; for he thought the difference to

confift 1n this, that the male was larger and
itronger, the female weaker but more fruitful. He
faid almoft, that the male was more dry, and
came fooner ta maturity than the female. But
it fhould be obferved, it is not upon the teftimony
of Ariflotle that we attempt to fhew, the ancients
knew “the fexual fyftem of plants. This is what
only appears confufedly in his writings; for, he
employs himfelf rather in giving the fentiments
of others than in advancing reafons of his own.

8. Empedocles thought that whatever grew. drew
its origin from feed, which he compares to eggs
in this refpeét; that it originally contains in 1t
a nutritive aliment, which 1t immediately com-
municates to the root. And Ar/zﬂotle, realoning
on this fentiment of Empedocles, fays, that in
plants the two fexes are united, which makes them
capable of prepagating themfelves ; but inftead of
a feetus, they produce feed, which is the fruit of
their generative faculty. And on this account
Empejode.c called plants oviparous ; for the feed,
or “ egg,” faid He, ** is the fruit of the genera.
“ tive%agculty, one part of which ferves to form
« the plant, and the other to nourifh the germ
“ and root; and in animals of different {exes,
« we fee that nature, when they would procreate,.
“ impels them to unite, and {ike plants to be-
« come one; that from this combination of twa,
¢ there may fpring up another animal:”- -

Q.*A&
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. ¢. Asto the manner in which fruits were im-
pregnated, the ancients were not ignorant, that it
was by means of the prolific duft contained in the
flower of the male; and they carried the accuracy
of their obfervations fo far as to remark, that the
Sruits of trees never come to maturity, till they have
been cherifhed with that duff. Upon this, Ariflotle
fays, *that ifone fhake the duftof abranch of the
“ male palm over the female, her fruits will
* quickly ripen ; and that when the wind [heds'

@« thisduft of the male upon the female, her fruits.
“ ripen apace. :

10. Theophraftus, treating of the fame {ubjeét,
fays, “ They bring the male to the female palm
«’in order to make her produce fruits. The
« manner in which they proceed is this. When
« the male is in flower, they feleét a branch

.« abounding in that downy d‘uK which refides i
« the flower, and thake this over the fruit of the
¢ female. This operation prevents the fruit from
“ becoming abortive, and brings it foon to perfect
“ maturity.”” “ Naturalifts,” fays Pliny,'* admit -

the diftinttion of fex rot only in trees, but i
¢ herbs, and in all plants. Yet this is no where:
“ more obflervable,” adds he, “ than in palms,
“ the females of which never fropa ate, but when
“ they are fecundated by the duft of the male.” He
calls the female palms, deprived of male affiftance,
barren widows.. He compares the conjunétion of
thefe plants to- that of amimals ; and fays, that tor
generate fruit, the female needs only tz; a/perfron:
of the duft of the flowers of the male.. -

-

-
-
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CHAP V.

Of the CuyMIsTRY of the ANCIENTS.

1. IF we will be guided by the greateft number
of etymologits, there needs no deep re-
fearch to demonflrate the antiquity of Chymuftry-.
Its name feems to declare its origin. It is agreed
almoft by all, that it was firft cultivated in Egype,
the Country of Cham, of whom jt is fuppoled to
havetaken its name Xwusia, Chemia, five Cha-
mia, the {cience of Cham. In the 105th pfalm,
Egvptis called, « The Land of Cham.” Accord-
ing to Bockhart, the Coptes flill call themfelves
Chemi, or Chami; and Plutarch, in his Ifis and
Ofiris, fpeaking of a diftri&t of Egypr, names ft
Chamia, quafi L%z'mz‘a. " But without entering here
into a philological difcuffion, I fhall content my-
fclf with confidering whether the ancients were
Chymiﬂs, and to what degree ; and hope to make
it appear, that they not only knew all of that art,
which we do, but had {uch infight in it, as we
have not at prefent. '

¢. The firft inflance that occurs for afcertaining

the antiquity of the fcience, is of a very remote

date. Igobody,, I think, will doubt, but Tubal

Cain, and thofe who with him found out the way

of working in brafs -and iron, muft have been .

able chymufts. It was impoffible to work upon .
thele metals, without knowing the art of di%‘lgling
cum
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them out of the mine, of excavating them, and’of
refining and feparating them from the ore, all
which are chymical operations, and muft have
been at firft invented by thofe who excelled in the
art, however afterwards they might be put in
praélice by the-meaneft artizans. Thofe who are
engaged in the working of copper mines, for in-
ftance, and know that the metal mufl pafs above
a dozen times through the- fire, before it can-ac-
quire its proper colour and dudtility,. will eafily
enter into- this fentiment.. Itis needlefs to bring
together here all the paflages of Heathen Hifto-
rians, which fpeak.of Vulcan, in the fame manner
as the facred Author does of Tudal-Cazn, and to:
fhew the reader from. the refemblance,. and as it
were identity of names, that all of them:relate to.-
one and the fame-perfon. It is enough:to obferve
that thofe authors reprefent Vulcan as- fkilled in:
eperating upon iron,. copper, gold, filver,.and all
the other bodies capable of fuftaining, the aflion:
of fire.. , .

. 3. I-likewife pafs over whatever carries in- it
the air of fable: {uch as the flory of the Golden:
Fleece ; the Golden Apples that grew in the gar-
dens of the Hefperides, the reports of Manethon
and Foféphus with relation to Seth’s pillars;: and: -
come to falls real and eftablifhed :. and for. the
fake of Chronology, I fhall ftill adhere to the:
facred Text, incontemplating-an altion of Mo/es,.
who having broke the Golden Calf, reduced it
into powder to be mingled with water,. and given
to the Ifraelites to d:ini ; in one word, rendered.
the gold potable: an operation fo difficult,. that
#t is intirely impraéticable to-moft of the-Chymifts:
of our days, and owned by Boerhaave to be of fo-

Bs exalted
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exalted a kind, that it is unknown at prefent to
the moft fkilful. Yet it muft be admitted, that it
hath been looked upon by fome able Chymifts as:
praflicable, who at the fame time acknowledge it
to be a moft remarkable proof of Mg/es’ eminent
ikill in all the wifdom of Eg)ﬁ. For  how with-
out the aid of Chymiftry, could Mo/es have dif-
folved the golden calf, and that too without apply-.
ing corrofives, which would have poifoned all wgo
had afterwards drank of the waters? Yet this.
was to be done, and in a fhort time too, though.
there be but one way of doingit. Frederic t
Third, King of Denmar#, curious to put this ope.
ration in praétice, engaged fome able chymilfls to
attempt it. After many trials theﬁ’ atlaft fucceeded,

" but it was in following the method of Mo/is, by
firft reducing the gold into fmall parts by means.
of fire, and then pounding it in- a mortar (along:
with water,) tll it was fo far diffolved; as to be-
came potable. This faét cannot be called in quefs -
tion, nor has it any thingdupernatural in it. We
know that Mo/es was inftruéted inall the learning -
of the Egyptians, among whom the fciences were-
cultivated with all manner of fuccefs, and from
whom the moft eminent philofophers of Greace de-
rived their knowledge.. )

4. How they formed that cement, ‘which they.
applied in rearing thefe monuments that fill
fubfift, remains a fecget to us; though it be paft
alldoubt, that they prepared.itin-a chymical way,
fo hidden however-to us, that we daily Jament
the lofs ofit. The numberlefs mummies which
ill endure, aftes fo longa courfe of ages, ought to
afcertain to the Egyptians the glory, of having cars
ried chymiftry to a-degree of pe:{ &tion attained
bue
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Busby few. In their mummies alone, there: is:
fuch-a feries of operations, that fome of them fill
remain unknown, notwitliftanding all the attempts-
of fome of the ableft moderns to recover them. The:
art of embalming bodies, and preferving them for
many ages, is abfolutely loft; and never could
have been carried fo far as it was by the Fgyprians,.
without the greateft {kill in Chymiftry. All the:
efays to reftore this art, have proved ineffeCtual,.
nor have the re-iterated analyfes made of mummies,.
to dilcover'the ingredients of which they. were

compofed, had any better fuccefs; Some moderns .

have attempted, by certain preparations, to pre-
ferve dead bodies entire, but to no purpofe. The

mummies of Lewis de Bils, who was regarded.as- -

eminent-irr that way,. are alteady in a flate of cor--
ruption.. There were alfo, in thofe mummies: of

Egypt, many things befides,. which fall within the-
verge of Chymiftry : fuch as their gilding, fo very
frefh, asif it werebut of fifty years ftanding; and:
their ftained filk, fo vivid in " its' colours, . though
after a feries of thirty ages. Inthe Mufeum at Lon--
don,there is a mummy coveredall over with fillets:
of granated glafs; various in-colour, which fhews:
that this people at that time, underftood not only

the making of glafs,. but could’ paint it to their
Kking. It may be remarked here, that'the orna-

ments of glaf§ with which'that mummy is' be+
decked,. are tinged with the fame' colours; and:
fet off in-the fame tafte, as the dyes in which al--
moft-all other mummies are-painted; fo-that it is®
probable, this kind of ornaments béing very ex-

penfive, was referved for perfonages of the firft:

rank only, whilft others, whe  could not afford’

this,. contented themfelves with-an imitation of it-
in.painting,
B 6. 5 Ik



( 36 )

5. It would be eafy to make a more extenfive
enumeration of the particulars of the chymicak
procefls, which concurred to the compofition of
amummy, but I proceed to take notice of their
manner of painting upon linen, which, if I miftake
not, is ftill a fecret to us. After having drawn
the outlines of their defign upon the piece of linen,
" they filled each compartment of it with different
forts of gums, prepared to ablorb the various co-
lours ; fo that none of them could be diftinguith-
ed from the whitenels of the cloth, Then the
dipt it for a moment in a caldron fult of boiling
liquor, proper for the purpofe : and drew it thence

painted in all the colours tiey mtended. And

what was remarkable, the colours neither decayed
by time, nor moved in the wafhing; the cauitic,
impregnating the liquor wherein it was dipt, hav-
ing penetrated and fixed every colour inumatel

through the whole contexture of the cloth. This fin-
gle inﬁancc is fufficient to give us a very high con=
ception of the progrefs that Chymifiry had made
among the Egyptians, though their hiftory affords
a thoufand others of the kind, not to be wondered:
at among a people fo very aftiveand indufirious,
where even the lame, the blind, and the maimed,
were in conftant emplog'mem, and fo little fubjeéd
to envy, that they infcribed their difcoveries in
the arts and fciences, upon pillars reared in holy

places, in order to omit nothing that might con< -

tribute to the public utility. The Emperor Adriar
attefls this firlt part of their charaller, in a letter
written to the Conful Servianus, upon prefentin

him with three very curious cups of glafs, whicg
like a pidgéon’s neck, reflefted, on whatever fide

they were viewed, a variety of colours, reprefent-" -
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ing thofe of the precious ftone called O8fdianum,
which fome commentators have imagined.to be:

the Cats-eye, and others the Opal.

6. This art of imitating precious flones, was
not peculiar to the Egyptians ; the Greeks, who.
indeed derived their knowledge from thofe great
mafters, were alfo very fkilful in this branch of
chymiftry. They could give to a compofition of
chryflal, all the different tints of any precious
fione they wanted to imitate. Pliny, Theophraftus,
and many others, give inftances of this; but they
moft remarkably excelled in an exaét imitation of
the Ruby, the Hyacinth, the Emerald, and the
Sapphire. ‘ ,

7. Chymiftry being a principal branch of Me~
dicine, it will not be amifs to mentiow fome par-
ticulars, wherein the Egyptians have contributed
to'the perfe€tion of that fcience. 1 fet afide the
hiftory of Efculapius, who was inftru€ted by Mer-
€ury or Hermes. Their pharmacy depended much
upon Chymiftry ; witnefs their manner of extra&--
ingoil, and preparing opium, for alleviating of
acute pains, or relieving the mind from melancholy -
thoughts. Homer {eems to have had this laft in
view, when he intreduces Heler as miniftring to-
TFelemachus a medical preparation of this kind..
They alfo made a compofition or preparation of
clay or fuller’s earth, adapted to the relief of many
diforders, particularly to render the flefhy parts.
dry, and thence to cure the dropfy and the he-
morrhoides. They knew all the different ways

‘of compofing falts, nitre, and alum, fal cyrenaic

or ammoniac, fo called from being found in the
environsof the Temple of Fupiter Ammon. ’gmdh?y ‘
- <
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made ufe of the litharge of filver, the ruft of iron,.
and calcined alum, in the cure of ulcers, cuts,
boils, defluxions of the eves, pains of the head,
&c. and of pitch againft the bite of ferpents.
They fuecelsiully apfplicd cauftics.  They knew
every different way of preparing plants, or herbs,.
or grain, whether for nicdicine or beverage. Beer
in particular, had its origin among them. Their
unguents were of the higheft eftimation,. and moft’
latting ; and their ufing remedies, taken from me-
tallic fubftances, 1s fo manifelt in the writings of
Pliny and Digfcorides, that it would be needlefs-
to enter upon them here.  Diofcorides often:
makes mention of thcir metallic preparations,.
fuch as burnt lead, cerufe, verdigreafe, and burnt
antimony ; all which they made ufe of in their
plaifters, and other external applications. It fhould?
be obferved here, that L have had. nothing ia
view, but the pharmacy of the Egyptians; other-
wife 1 might have made mention of the Theriac,
that famous compofitien of Arndromackus the phy-
fician of Nero, which has atall times been in high
eftimation, and is-now in as much repute as ever
‘What little 1 have advanced refpeéting the medis»
cinal chymiftry of the Ancients, muft gxlﬁcc upon
this occafion ; theGreets and Romans prefenting a:
field too vaft to be comprized in atraét of this kind..
Hippocrates elpecially, the cotemporary and friend
of Democritus, was remarkably afliduous in the-
cultivation- of Chymiftry. A learned man has
compofed an.entire booK.on the extenfive com-
grehenﬁonhe had of it,. whereby it appears, that
e not only underftood the general prnciples of
i, but was an adept in many of its moft ufeful
parts. Paflages are quoted from Plato, that are
received.as axioms in Chymiftry, Galen knew
o ) that
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that the energy of fire might be applied to many
ufeful purpofes, and that by the inftrumentality
of it, many fecrets.in nature were to be difcovered,
which otherwife muft for ever be hid; and he

, ﬁives many inftances of this in feveral places of

is works. Dioféorides hath tranfmitted to us
many of the mineral operations of the ancients,.
and in particular that of extralling quickfilver
from cinnabar, which is in effe&t an exa&t defcrip-~
tion of diftillation.

8. The merit of the ancientsin having arrived.
at the knowledge of this important operation of
Chymiftry, has beey much called in queftion;.
which makes it requifite to give particular atten-
tention to this paffage of Digfcorides, which not
only indicates the praétice of diftillation among,
the ancients, bug fhews that this branch ef chy-
miilry derived from the Greet language the name
of its principal inftrument,the Alembic. Theword
ZuCis ambix, according to Athenceus, meant the:
cover of a pot, or any veflel wherein liquids were-
fet a boiling; and the Arabs adopted this word
in-applying it to the fame fubje&t, _only adding
the fyllable a/ to the beginning of it, a flyllabl‘e
that enters into the beginning of moft of their
words, whence fprung the word Alembic. Pliny
alfo gives the fame explanation as Dig/corides
does, of the niarner of extralting quickfilver
from cinnabar by diftillation. And Seneca def-
cribes an inftrument exattly refembling the Alem-
bic, and which feems to have been applied to the-
fame ufe. But there are other indications befides,
full as fure as thofe; that diftillation had place
among the ancients. + For without reckoning that

bxewing of beer implies the ufe of a flill, we find
" Ariftotie
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Ariftorle obferves, that oil could be extraéted fromr

fea falt; which never could be done without di-
ftillation.  Hippocrates defcribes the procefs of

that operation ; talks of vapours arifing from the

boiling fluid, which meeting with refiftance flop

and condenfe, till they fall in drops from the body

to which before they cluny in the form of vapours.

And Zofinus of Panopolis, not only defires his

ftudents to furnifh themfelves with Alembics, but

gives them diretlions how to ufe them, and places

before their eyes draughts of fuch as belt deferve
to be employed in prattice.

9. Toproceed to other particulars of general chy-
miitry ; the ancien:s among other things were ac-
quainted with lixivial falt, or fal alcali, one of the
prime irinciplcs of bodies. Sal alcali means pro-
perly the faltextratted by fire from the Egyptian
plant £alz, but as it is extralted alfo from other
. vegetables, though in lefs quantity, chymifts ex-
tend the name to all thofe falts, which lke that
of this plant, attraét and imbibe acids, and by their
contexture penetrate into them, and clofely unite-
with them. Thefe falts are termed promifcuoufly:
hixivialfalt, fal aleali, rock falt, &c. It isof them
Ariflotle fpeaks, when he fays that in Umébria the-
burnt athes of rufhes and reeds, boiled in water,.
yield a great quantity of falt. Thesphraftus ob-

ferves the .fame of Umbria. Varrorelates, that

fome who dwell on the borders of the R#ine, hav- .
ing neither fea nor pit falt, fupply themfelves with.
it by means of the faline cinders of burnt plants.

Pliny affures us, that athes ave impregnated with

falts, and {peaks in particular of the nitrous afhes-
of burnt oak ; adding, that thefe falts are ufed in:
medicine, and thata dofe of lixivial afhes is an ex»

' ' cellent:
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cellent remedy.. In fhort, Hippocrates, Celfus,
Diofcorides, and efpecially Galen, often recom-
mend the medical ufe of fal alcali ; and their writ-"
ings are filled with paffages, which fhew that they
allunderftood it. To the mixture of acids and al-
cali it was, that Pla¢o afcribed fermentation; and
Solomon feems to have known this effet of them
when he brings as an inftance of 1, vinegar, and .
the nitre of Egypt. '

10. Another tonvincing proof of the abilityof
the Ancients in Chymiftry, is the experiment
with which Cleopatra entertained Marc Antony, in
diffolving before him, in a kind of vinegar, a pearl
of very great value. I fay, in a kind of vinegar;
for at prefent we know not of any that can produce
this effeft; but as the faét itfelf is fo well attefted, we
muft thence conclude that the Queen added fome.
thing to the vinegar, omitted by the Hiftorian :
end that Phacas, who was her phyfician, affifted
her at that time with his aid, in enabling her thus
to gain the wager which fhe had laid with Marc
Antony, that fhe would exceed himin the coftlinefs
of her entertainment. But even the Queen her-
felf was a great adept in this art, as appears from
fome of her performances, fill preferved in the
Libraries ofﬁari:, Venice, and the Vatican. And
Pliny informs us of the Emperor Caius, that by
means-of fire extrafted fome gold froma quan-
tity of orpiment.

11. The method of rendering glafs duétile, is a
fecret ftill uncomprehended by us, though formerly
well known to the Ancients. The Authors who
lived atthe very time when this was done, fpeak of
& fa circumftantially, -that it is impoffible to dwzfs
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of it They are Pliny, Petronius, Iin Abd Alko-
kin, Fohn of Salifbury, lfidorus, and others. Pli-
ny fpeaks only of the flexibility of glafs, which he
fays, was found out in the time of Tiberius; but
that the Emperor fearing left gold and filver, thofe
moft precious metals, fhould thercby fall in their
value, {o as to become contemptible, ordered the
refidence, workkoule and tools of the ingenious
artizan to be deftroyed, and thus cut off this art
initsrife. Petronius goes farther, and fays, that
in the time of Tiberius there was an artificer, who
made veflels of glafs, which were in their compow-
fition and fabric as firong and durable as filver or
gold ; and that being introduced into the prefence
of the Emperon, he prefented him with a vafe of
this kind, fuch as he thought worthy of his accep-
tance; and that meeting with the praife his inven-
tion deferved, and finding his prefent fo favoura-
bly received, he, toincreafe the admiration of the
{pe&ators, and further to ingratiate himfelf with
the Emperor, laid hold on the vale, throwing it
with fuch violence on the floor, that had it been of
brafs, it muft have been injured by the blow ; that
he took it up again whole, but dimpled a little,
whith he immediately repaired with a hammer he
took from his breaft; and that while he was in
expettation of fome very ample reward in recom-
-pence of his'ingenuity, the Emperor afked him-
whether any body elfe was acquainted with this
method of preparing glafs, and being affured that
no other was, immediately ordered his head to be
cut off; left gold and filver, added he, fhould be.
come as bafe as the dirt we tread upon. Inthefe
two teftimonies, we fee how this (Efcovery came
fo foon to be loft. If whatever is new, be with
fo much difficulty eflablithed, notwithftanding,

every

L
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every encouragement, how was it poflible for this
to endure, when fo {uddenly furprifed by inevi-
table fate! Dion Caffius, on this head, confirms
the atteftations of Pliny and Petronius. a']o/m of
Salifbury and Ifidorus relate this fame faét in the
fame way. .

As to the Arabian Ibn Abd Alkokin, he fpeaks-
of malleable glafs as a thing known in the flourifh-
ing times of £gypt; but he himfelf is {fo unknown,
that I know not how to reft on his authority.
Greaves, who makes mention of him as a cele-
brated chronologift among the Arabians, cites
from him the paflage, wherein it is faid, that Sau-
rid king of Egypt, who built three pyramids, de- -
pofited in them, among other precious things,
malleable glafs, &c. I ought not to leave this
fubje€t, without mentioning the attempts made
bv the moderns to render gtafs pliant and mallea-
ble. There is a chymical .compofition, well-
known, formed of filver diffolved in acid {pirits,
which is called cornu lune, a tranfparent body,
eafily put into fufion, and very like horn or glag, K
and  which will bear the hammer. Borrichius
makes mention of an experiment of his own,
tending to prove the poflibility of rendering glafs
dufltile;; it confifted in compofing a pliant and
malleable falt, for the making of which he gives
the receipt ; concluding from thence, that as glafs
for the motft partis only a mixture of falt and fand,
and as the faft may be rendered duétile, it ought
not to be looked upon as impoffible that glafs may
be made malleable. And he imagines, that the
Roman artificer, fpoken of by Phny and Petro-
nius, may have allumed antimony as the princi-.
pal ingredient of his glafs. Befides we may ob-
{erve, that nature hath formed many bodies, hz_w-

l:ng:
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ing an analogy to that of glafs ; fuch as the horns
of animals, amber, the Ruflian talc, and feveral
others, all which are tranfparent, and at the fame
time pliant and malleable. Defcartes alfo takes
notice, that falt may be rendered malleable, and
for that very reafon intimates, that it is poflible
to fucceed in giving the fame property to glafs.
And Morkoff allures us, that the celebrated Boyle
was allo of this opinion. In fpeaking of glafs
I may add, that the art of painting, in fo far as
it depends upon chymiftry, was carried former}
to a much higher degree of perfetion, than it1s
at prefent.  Of this we have ftriking inftances in
the windows of fome ancient churches, where
paintings prefent themfelves in the moft vivid
colours, without detraéting from the tranfparency
of the glafs ; and which, as Boerhaave obferves,
are hardly to be imitated at prefent, we Having
loft the fecret to a degree, that there are fcarce
any hopes of ever recovering it. The enamelling
and mofaic works of the ancients yield the fame
kind of evidence of their {kill in chymiilry; of
the former of which many inftances occur in the
works of Pliny-and others. ‘

12. Having fpoken of the chymiftry of the
Egyptians, .and of that of the Greess and Romans,
who derived their inftrutions from thofe firft
mafters; it would not be pardonable to omit men-
tioning Democritus, the parent of experimental
philofophy  This great man, for the fake of ac-
quiring wifdom, travelled into Egypt, and made
his abode with the priefts of the country, as we
are informed by Diogenes Laertius, Strabo, Cle-
mens Alexandrinus, ﬁu/ébz'u:, and Syncfius.. Fi~
druvius tells us, that be wrote many books on nii

. turak

.
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tyral philofophy, and was wont to put his feal
upon thofe experiments which he had tried him-
. {elf. Diogenes Lacertius fays the fame. Petronius
affirms, that he extrated the juice of every fim«
ple, and was fo wholly taken up in experiments,
that there was not a quality belonging to the mia
neral or vegetable kingdoms that efcaped his no-
tice ; and Seneca afferts, that he was the inventor
of reverberating furnaces, the firt who gave a
{oftnefs to ivory, and imitated nature in her pro--
duétion of precious ftones, particularly the eme~
rald.

13. I fhall finifh this chapter with an affertion,
that perhaps will feem paradoxical; that the an- -
cients knew the ufe of gunpowder. Virgi/ and
his commentator Servius, Hyginus, Euflathius,
La Cerda, Valerius Flaccus, and many other au-~
thors fpeaks in fuch a manner of Salmoneus’s
attempts to imitate thunder, as fuggeft to us that
this prince ufed for that purpofe a compofition of
the nature of gunpowder. Euflathius in particu-
far fpeaks of him on this occafion, as being fo
expert in mechanics, that he formed machines
which imitated the noife of thunder: and the
writers of fable, whofe furprize in this refpe&t
may be compared to that of the Mexicans when
they firft beheld the fire-arms of the Spaniards,
give out, that Fupiter, incenfed at the audacity of
this prince, flew him with lightning as he was
employing himfelf in launching his thunder.
But it is much more natural to fuppofe, that this
unfortunate prince, the inventor of gunpowder,
gave tife to thele fables, by having accidentally
fallen a vitim to his ewn experiments. Dion
and Foannes Antiochenus. report of Caligula, that.

‘ thig
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this Emperor imitated thunder and lightning by
means of certain machines, which at the {ame
time emitted ftones.  Themiffius informs us, that
the Brachmans encountered one another with
thunder and lightning, which they had the art of
launching from on high at a confiderable diftance.
Agathias, the hiftorian, reports of Anthemius
Tfalz’enﬁs, that having fallen out with his neigh-
bour Zeno the rhetorician, he fet fire to his houfe
with thunder and lightning. Pkiloftratus, fpeak-
ing of the Indian fages, fays, that when they
were attacked by their enemies, they did not
leave their walls to fight them, but put them to
flight by thunder and lightning. And in another .
place he relates, that Hercules and Bacchus at-
tempting to affail them in a fort where they were
entrenched, were fo rough:{ received by reite-
rated ftrokes of thunder and lightning, launched
upon them from on high by the befieged, that they
were obliged to retire, leaving behind them an
everlafting monument of the rafhnefs of their -
enterprife. It appears from all thefe paflages,
that the effefts afcribed to thefe engines of war,
efpecially thofe of Caligula, Anthemius, and the
Indians, could be only brought about by gun-
powder. And what 1s ftill more, we f{nf in
Julius Africanus areceipt for a compofition to be
thrown upon an enemy, which very nearly re-
fembles that powder. But what places this be-
yond all doubt, isa clear and pofitive paflage of an
author called Marcus Gracus, whofe work in
manulcript is in the royal library at Paris, intitled,
Liler Ignium. Dottor Mead had the fame allo
in manufeript.  The author defcribes feveral
ways of encountering an enemy, by launching fire
upon him; and among others gives the following.
: ’ Mix -
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Mix together one pound of live fulphur, two of

charcoal of willow, and fix of faltpetre ; reducing

them to a very fine powder in a marble mortar.

He adds, that a certain quantity of this is to be
put into a long, narrow, and well compated

cover, and fo difcharged into the air. Here we

have the defcription of a rocket. The cover with

which thunder is imitated, he reprefents as.fhort,

thick, but half-filled, and firongly bound with

pack-thread; which is exaftly the form of a

cracker. He then treats of different methods of

preparing the match, and how one fquib may

fet fire to another in the air, by having it inclofed

within it. In fhort, he fpeaks as clearly of the

compofition and effefts of gunpowder, as any
body in our times could do. I own, I have not

yet been able precifely to determine when this

author lived, but probably it was before the time

of the Arabian phyfician Mefue, who {peaks of

him, and who flourifhed in the beginning of the

gth century. Nay, there is reafon to believe,

that heis the fame of whom Galen fpeaks. We fee

alfo by two paflages, one of Ariflotle, the other

of Pliny, that the art of making fteel, and of
tempering it, was known even in their time.

_14. It has been fometimes objeted to the fafis
1 produce, that had the flate of things been really
fo, their own utility would have preferved them
from the outrages of time; our prefent ignorance
therefore is alledged as of fufficient force, to in-
validate whatever has been reported of the acqui-
fitions of former times. But how frivolous this
objettion is, a;}:}pears not only from the caufe af- -
figned of our bhaving loft the fecret of rendering

als malleable, but alfo from thofe monixml:-nts

: which
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which flill remain, and are daily before our eyes,
of the fuperiority of the ancients in many parts of
chymiftry, fuch as the Egyptian mummies, the
paintings on glafs, the perpetual lamps, &c. not
to -mention, that therg.are now many fecrets
prattifed in different nations, and unknown in
others, fuch as the Ruffian way of preparing lea-
ther, that of the Turks in tempering fleel, that
of the Chinefe in making porcelain, the lacquer of
the Fapanc/é, and the dye of the Gobelins.

CHAP
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C H A P VL
0f SENSIBLE QUALITIES.

1. THERE is o part of philofophy which has
made lefs progrefs among the vulgar, than
that which, treating of {enfiblé qualities, difmiffes
them entirely from body, to make them refide
in the mind. . The moft eminent philofophers of
antiquity have acknowledged this truth ; it {prung
naturally from their principles, and they deduce
the fame confequences from it.  Democritus, So-
crates, Ariftippus, Plato, Epicurus, and Lucre-.
tius, have clearly affirmed, that cold and heat,
-odours and colours, were no other than {enfations,
-excited in our minds, by the different operations
-of the bodies furrounding us, and afling on our
fenfes. -And it is eafy to fhew, that Ariffotle him-
{felf was of this opinion, that fenfible qualities exift
in the mind ; though by the obfcure mannerin
which he opens hunfelt, he hath given occafion.
to believe that he thought otherwife. There are
only the {choolmen, who have pofitively affirmed,
that fenfible qualities exift in bodies as'in minds;
that there is in luminous bodies, for example, the
very fame thing that is in us when we view light,
And as the philofophy of the {chools had for fome
ages taken pofleflion of men’s minds, when De/-
cartes, and after him Mallebranche, arofe in op.
pofition to the common prejudices, taking pains
to draw the herd of philofophers out of the grofs
‘Voi. V, C errors
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errors wherein they found them involved ; it was
not perceived, that in this they did nothing but
rencw the very fame truths, which had been -
taught by Democritus, Plato, Ary, z'/?fus, and Sex-
tus Empiricus, fupporting them likewife by the
very fame arguments, though fometimes farther
extended. Hence all the honour has been al.
cribed to thefe moderns, as if the error they at-
tacked had been that of all ages; no body de-
{igning to fearch any deeper, whether, in reality,
it was 1o or not. For had they given any atten-
tion to what the ancients had advanced, or con-
fulted their writings, they would foon have found
that fome of them, not only firipped body of
every power of exciting opinions in us, but even
fometimes called in queftion its very exiftence.
Yet this indolence in afcertaining the origin of
our improvements, was not entirely univerfal,
Gaffend: had publithed a traét upon fenfible qua-
lites, and given alfo an abridgment of the Pyr.
rhonic philofophy refpefting this fubje&t, before
- ever Dejcartes attempted it; {o that even amon
the moderns themfelves, De/cartes is not the firft
" who clearly diftinguithed between the properties
of fpirit and body. And as to the ancients, a
brief narrative of what De/fcartes and Mallebranche
have faid, compared with what thofe ancients
taught, will quickly put the reader in a condition
of deciding to whom that difcovery ought to be
attributed. ‘

2. Defcartes begins with remarking, that every
one is accuftomed from his infancy, to look upon
whatever he perteives by his fenfes as exifting
out of his mind; and having an entire refem-
blance to the perceptions which he finds there.

Obferving
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Obferving the colour of any ohjeft, for inftance,
we think we fee fomething without ourfelves,
and reﬁdin? in the objels, exaflly refembling
our idea of it; and, we acquire fuch a habit of
judging in this manner, that we never entertain
any doubt. This is the cafe of all our fenfations;
we feldlom imagine that they exift only in the
mind, but rather in our hand, or foot, or fome
other part of our body. There is nothing how-
ever more certain, than that the pain which we
feel in our foot, is nothing but what the mind
perceives as there; in the fame manner as the
light we fee as it were in the fun, is an idea raifed
by it in our minds. In the fame manner we fay,
- we perceive colours, or difcern odours in objeéts ;
when thefe {enfations arife in us from fomething
or other in thofe objeéts. Such are the mifcon-
ceptions of our infant ftate, from- which we can
hardly refcue ourfelves even in advanced life. -

9. Mallebranche feized this idea of Defcartes,
and more fully opened it. In his celebrated
work, the refearck into truth, he begins with dif-
covering that the fource of our errors is in the
abufe of our liberty, and the precipitation with
which we form judgments; infomuch, that our
fenfes could not impole on us, were it not for our
rathnefs. For example, when we fee light, it is
certain we do fo; when we feel heat, there is no
miftake in imagining we do; but we deceive our~
felves when we fancy, that the heat and odours
we perceive are external to the mind that feels
them. He then combats the errors arifing from
our way of judging ; and having firipped the body
of its fenfible qualities, infiruéts us how mind and
body co-operate to produce our fenfations, and

o Ce ’ ' how
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how we accompany them with falfe judgments.
He blames thofe who always judge of] objeéls by
the fenfations they excite, and by an appeal to
their own feelings; for the feelings of all men be-
ing different, though the things themfelves conti-
nue the fame, they muft judge varioufly as they
are affefted, but ought not to alcribe the diverfity
of aflettionsto the objets themfelves.

4. Were we to bring into review all the an.
cients have taught on this fubje&, we fhould be
furprized at the clearnefs with which they have
explained themfelves, and at a lofs to account how
opinions came to be taken for new, -which had
been already illuftrated in their writings, with fuch
force and precifion. It cannot fo much as be
faid, that the moderns have given a new turn to

- thefe opinions ; for they not only reafon upon the

fame principles, but employ the very fame ‘com-
parifons in proof of them.

. Democritus was the firt who difarrayed
body of its fenfible qualities. That great man,
who admitted only of atoms and fpace as the prin-
ciples of things, cﬂﬂ'ered from all who had pre-
ceded him in that opinion, in that he affirmed,
atoms were void of qualities ; and in this, he was
followed by Epicurus. He derived qualities from
the different order and difpofition of the atoms
among themfelves, as well as from their diverfit
of figure ; which, according to him, was the caulZ

of all the various changes and modifications in

nature; fome of them being round, others angu-
lar, fome ftreight, fome pointed, fome crooked,
&c. « Thus the firft elements of things having
¢ in them neither whitenefs nor blacknefs, fweet-

s nefs

-
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% nefs nor bitternels, heat nor cold, nor any
* other quality ; it follows, that colour, for ex-
* ample, exif{s only in our perception of it; as
« alfo, that bitternefs and fweetnels, which exift
“ only-in being perceived, are the conlequences
“ of the different manners in which we ourfelves
# are affefted by the bodies furrounding us, there
* being nothing in its own nature yellow, or
“ white, or red; {weet, or bitter.”” ‘

6. Sextus Empiricus, explaining the doirine of
Democritus, fays, « that fenfible qualities,” accord-
-“ing to that philofopher, “ have nothing o rcali?s
* but in'the epinion of thofe who are differently
. Zz/e&ca’ by them, according to the differemt
“ difpofitions of thewr organs ; and that from this
“ difference of difpofition arife the perceptions of
“ fweet and bitter, heat and cold;” and allo, that
“ we do not decerve ourfelves in affirming that we _
« feel fuck impreffons ; but in concluding that ex-
“ terior objecls, muft have in them fomething ana-
% logous to our feelings.”

7. Protagoras, the difciple of Democritus, fays,
that in man is contained the rule or meafure of
every thing ; shat the whole exiflence of external
things confyfts in the impreffion we percerve in our-
Jelves 5 anfomuck that what is emperceptible, has no
extflence. He alfo carried farther, than ever De-
mocritus did, the confequences of his fyftem; for
admitting, with his mafter, the perpetual mutability.
‘of matter, which occafioned a conftant change
n things; he then added, that whatioever we (ec,
apprehend or touch, are juft as they appear; amd
that the only true rule or criterion of things, was
in the pesception men had of them, I leave the

reader
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reader to judge, whether Profagoras’s manner
of thinking might not have tranfmitted to Berée-
ley the idea of a fyftem, which he with {fo much
fubtilty hath maintained; ¢ that there is nothing

“

[

(13

[

in external cbjeis, but what the lenfible qua-
lities exifting 1n our minds induce us to ima-
gine, and of courle that they have no other
manner of exiftence; there bemg no other
fubflratum for them, than the minds by which
they are perceived, not as modes or qualities
belonging to themlclves, but as objeéls of per-
ception to whatever is percipient.”

8. We fhould think we were liflening to the

two mocern philofophers, when we hear Ary/lip-
pus exhorting men * to be upon their guard with

“
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refpe€t to the reports of fenfe, becaufe it does
not always yield juft information; for we do
not perceive exterior objels as they are in
themfelves, but only as they affet us. We
know not of what colour or finell they may be,
thefe being only affeétions in ourfelves. It is
not the objeéts themfelves that we are enabled
to comprehend, but are confined to judge of
them only by the impreffions they make upon
us; and the wrong judgments we form of them
in this refpeét, is the caufe of all our errors.
Hence, when we perceive a tower which ap-
pears round, or an oar which feems crooked in
the water ; we may fay that our fenfes intimate
fo'and fo, but ought not to affirm, that the dif-
tant tower is really round, or the oar in the
water crooked: it is enough, in fuch a cale,
to fay, that we receive the impreflion of round-
nefs from the tower, and of crookednefs from
the oar ; but it is neither peceflary, nor proper

_ &8 (709
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to affirm, that the tower is really round, or the
oar broken; for a fquare tower may appear
round at a diftance, and a ftreight flick always
feems crooked in the water.”

-

-
b

9. Arg i/?u: fays farther, ¢ there is not in
“ man any faculty that can judge of the truth of
* things; any farther than that men have given
“ common names to their own apprehenfions.
Thus every body talks of whitenefs and {weet-
“ nefs, but they have no common faculty to
which they can with certainty refer impreflions
of this kind. Every one judges by his own ap-
prehenfions, and nobody’ can athirm that the
fenfation_which he fecls when he fees a white
“ objeét, isthe fame with what his neighbour ex~
« periences in regard to the fame objet; and

,Eecaufe the powers of apprehenfion are not in-
« tirely the fame in all, 1t is temerity in us to
« affert, that what appears in fuch or fuch a
* manner to one, muft needs do fo to-every body
“ elfe: for one may be fo conftituted, that the
“ objeéts which offer themfelves to his eye may
« appear white, while to thofe of a man diffe-
« rently conftituted they feem yellow; as is ma-.
nifeft in thofe who have the jaundice, or any
other natural diverfity of difcernment, and who
by reafon of the different contexture of their
“ organs, are incapable of receiving from the
“ fame things, the fame impreflions that others
¢ do. Thus he, who has large eyes, will fee ob-
“ jeéls in a different magnitude from him whofe
“ eyes are little; and he who hath blue eyes,
« difcerns them under different colours from him

« who hath grey.”

-
-

-
-

-
-

-
-
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-
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" ro. Plato, following Protagoras, clearly diftins
guithes between fenfible qualities, and the ob-
jetis which caufe them. He obferves, that the
fame wind appears cold to one, and hot to ano-
ther; to one E)ft, and to another rough: but that
we ought not thence to conclude, that the wind is
wn tfelf hot and cold at the Jame time; but to [ay
with Protagoras, that ke wha is hot, feels it hot,
&e.

11. I come now to. Epicurus, whofe dofirine
is explained with the greateft exatinefs by Plu-
tarch, hut above all by Diogenes Laertius. This
philofopher, admitting the principles of Democr:-
tus, hath thence deduced the moft natural confe-
quences; *“ that atoms are all of the fame na-
“ ture, and differ only in figure, magnitude, and:
“ weight, and that in the conftitution of every:
** thing, they bear fome affinity ta its principal

properties, fuch as roundnel}s’, bulk, &c. For
*“ colour, fays he, cold and heat, and the other
* {enfible qualities, are not inherent in the atoms,_
but the refult of their affemblage ; and the dif--
* ference between them flows from the diverfity
of their fize, figure; and arrangement; info-
much, that any pumber of atoms in ene "difpo~
fition, creates one fort of fenfation ; and in ano=
ther, another: but their own primary natire
** remains always the {ame, becaufe, being folid:
-4 and uncompounded, no parts tranfpire, other-
 wife nature would notbe-in the main fixed and:
“ ftable; and it is from the permanency of the
* properties effential to atoms of matter, that the
“ different fenfations arife, which the fame ob-
. “ jefls produce in animals of different fpecies,
“ and in men of different conflitutions; for each,
“ have in the organs of fight, hearing, and the

“ othen

-
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® other fenfes, an innumerable multitude of
“ pores differently fized and fituated : thefe are
« varioufly adapted and proportioned for the
« reception of the fmall' corpufcles, which eafil
“ infinuate themfelves into fome, and with dil{
“ ficulty into others,. {according to the analogy
“ between.them and the pores, and the vaiiety
“ of contexture in the parts,) and of courfe mufb
“ produce different impreflions.”

12. So that the fenfes do not deceive us, for
they are not jud§es of the natyre of things; but
{erve only to inform us of the connexion and re--
lation between the bodies furrounding us and our
own, in fubferviency to our happinefs in this.
life; whence it is obvious, that our fénfations are
always true, though the judgments we many times.
Jorm refpelling their objells are fometimes falfe -
as muft always be the cafe, whenever we alter
thofe objefts- themfelves, which are the exterior:
caufes of our fenfations,. by either adding fome..-
thing foreign' to them,. or retrenching from them,
what is properly theirown. “ If any think they
* are impofed upon by the different appearances
“ which refult from. one and the fame obje&t; as,
* for example, when a body feen at a diftance
« appears of one colour, and when ni}fh of ano~
“ ther; itisthemfelves who are guilty of the
“ deception, in imagining that the one appear-
* ance is true; and the other illufory; for in
“ that, they form. a. falfe judgment, not rightly
*= confidering the nature of things; whereas,
“ they ought,. on the contrary, to have concludeds
% that both colours were true, though different,.
“ occafioned by the change of fituations in which.
¢ they were viewed, which produced two fenfa-.
Cs ts000.
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# tions not the fame, but yet equally true.
« Whence it alfo happens. that it is not the
-« found in the brafs that is beaten, or the voice
« itfelf of a perfon who fings, that are the objeéts
“ of our perception, but only that which afts
“ upon our ear; for one and the fame thing can-
 not be in two different places at once. And as
_ % no man fays, that his judgment is impofed upon,.
* becaufe a found ftrikes him more feebly at a.
diftance, than when he hath approached the:
« place whence it comes; neither can we fay, that
our fight illudes us, when ata diftance, atowes’
* appears fmall and round, which upon our ap-
« proach to it, would be found large and {quare
« for the reprefentative fize of the objeét is in
« exaft proportion te that of the angle f]ormed by -
" ¢ it in the eye, which varies according to the:
« difference of the diftance. In a word, the ufe:
“ of the fenfes is to reprefent objefts to us under
“ certain appearances, but not at all'to judge of
¢ what they are in themfelves; and hence our
« fenfations are always true, error being only
«-the refult of our judgment. .

-
-~

13. I have been the more large on this fubje&t,
becaufe it is one of the moft preper 10 prove the
truth of my propofition, that the moderns have
often enriched themfelves with the [poils of the an-
. ctents, without having done them the honour of
any acknowledgment. With reafon have we
praifed Defcartes and Mallebranche, for having
treated this matter with fo much penetration..
But they haye fcarcely advamced any thing bue
what had been faid before by thofe ancient philo-
fopliers, whom I have beén quoting. :

CHAP
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Of ANIMATED NATURE.

3. THE Ancients, fays Mr. Buffon, underftood
much better, and made a greater progrefs.
in the natural hiffery of animals and minerals, tharr
we have done. They abounded more in real ob-
fervations; and we ought to have made much
better advantage of their illuftrations and remarks.
Yet he does not often fupport his fentiment b
their authority ; henceone might be led to believe,
that he did not himfelf perceive the analogy whick
every where reigns between his fyftem, and that of
the Ancients. Let the reader himfelf determine
of it, upon perufing what I have to offer. Mean:
while it is but right to obferve, that it cannot be
concluded from Mr. Bufon"s not fupportirg himfelf-
by the authority of the Ancients, tll)l(a)t he wasnot
acquainted with their {entiments, and ftill much
lefs, that having ftudied them, he did not difcern:
the conformity between theirs and-his own. And
I make this obfervation with the lefs'repugnance,
becanfe I do net hereby detratt from the reputation
of that dble writer, who will always. poflefs the
merit of having with the greateft {agacity appre.
hended the principles of the Gree philofophers,,
and revived their reafonings, the greateft part of
which had been ravaged by the injuries of time.

2. I cannot but look vupon' the reftorer of the
fyfiem of any great man, the frame of which only
" Cé  fhews
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thews itfelf in a few remaining fragments, aswmon
an zble fculptor, who from a broken buft of P#z-
dias, orany other famous Ancient, is capable by
the firength of his own genius, and the {kill he
has in his art, exaétly to judge by that fingte
peice, of the proportions® which eught to take
place in every member, fo as to form and unite
them together in {o juft a manner, that his ftatue
fhallbe as perfeét as the other. The merit of fuck
a modern artift, doubtlefs deferves great praife; but
the glory of the ancient one will iill be fuperior,
becaufe the idea of the proportions of the adjufted
members, was taken from that of thofe in the
broken buft. It is eafy to apply this comparifon
to modern, Philofophers, of whom the moft emi-
nent, fo far from feeking to avoid the charge of
having borrowed their opinions from the Ancients,
have often been the firft to own it ; of which De/-
eartes, and the principal Newtonians, furnith ug
with ftriking examples. '

8. Diogenes Laertius, Plutarch, and Ariftotle ins
. forms us, that A4naxagoras thought bodies were:
compofed of fimilar, or homogeneaus particles;
that thofe bedies, however, admitted a certain
quantity of fmall particles that were heteroge-
neous, or of another kind; but that to COllﬁir
tute any body of a particular fpecies, it fufe
ficed that it was compofed of a great number of
fmall particles, fimilar and conftitutive of that
fpecies. Different bodies were maffes of parti-
.cles fimilar among themfelves ; diffimilar however
relatively to thofe of any other body,. or to the
mafs of {mall particles, belonging to a different
fpecies. The;y believed, for example, that blood
was formed of many particles, each of which had
blood i it ; that a bone was formed of mary fmall

bones,
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bones, which from their extremelittlenefs evaded
our view. Likewife, according to this philofo-
pher, nothing was properly liable to birth, or to
“death; generations of every kind, being no other
than an aflemblage of fmall particles, conftituent
of the kind; and the deftruétion of a body being
no other, than the difunion of many fmall bodies
of the fame fort, which always preferving a natu~
ral tendency to re-unite, produce again by their
conjunttien with other fimilar particles, other bo-
dies of the fame-fpecies. Vegetation. and nutri-.
tion were but means employed by nature for the
continuation of beings: thus, the different juices
of the earth, being compofed of a collettion of
innumerable fmall particles intermixed, conftitut=
ing the different parts of a tree or flower, take, ac-
cording to the law of nature, different arrange-
ments; and by the motion originally imprei%cd
upon them, proceed, till arriving at the places
deftined and proper for them; they collett
themfelves, and halt, to form all the different parts
of that tree or flower: i the fame manner as
many {mall imperceptible leaves go to the forma.
tation of the leaves we {ee ; many little parts of the .
fruits of different kinds, to the compofition of
thofe which we eat; and {o.of the reft. - The cafe
was the fame, accordingto that philofopher, with
refpett to the nutrition of animals. The bread we
eat, and: the other aliments we take, turn them-
felves according ¢o. this fyftem, into hair, veinsy
arteries, nerves, and all the- other parts of oun
bodies; becaufe there are in thofe aliments, the
condtituent parts of blood, nerves, bones, hair,
&c. which uniting with one another, make them-
felves by their coalition, perceptible, which they
were not before, becaufe of their infinite fmalk®
fsa. v

el 4 Empedocies
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4. Empedocles hath acknowledged the fame
with refpeét 1o animal nutrition, which he fays,
forms itlcelf out of the fubftance of aliments pro-
per and accommodated to the animal nawre. He
allo taught, that matter had in it a living principle,.
a fulitle attive fire, which putall in motion ; and
which Mr. de Buffon calls, by another name, or«
gaunized matter, always aclive; or, animated or-
ganic matter.  And this matter, according to Em-
pedocles, was diftributed through the four elements:
among which it hadan uniting forceto bind them,
and a feparating, to put them afunder, for the
fmall parts either mutually embraced, ot repelled
encanother ; whence nothing in reality perifhed;.
“ but every thing was in perpetual viciffitude.”
\Whence 1t follows, according to the fyflem of
Emﬁe.loc/es, as well as that of Anaxagoras, no-
thing had either life or death properly fo called,.
but that the eflence of things confifted in that
aftive principle, whence they arofe, and into
which they all reduced themfelves at laft. He
had alfo a fentiment refpeéting generation, which:
Mr. de Buffon hath lollowed, exprefling it in the
very fame terms; where he fays, that the feminal

© juices of the two fexes contain all the [mall parts
~ “analogous to the body of an animal, and neceflary

to its produélion.

5- Plotinus, following the idea of Empedocles,

" and inveftigating the reafon of this fympathy in

nature, difcovered it to proceed from fuch a har-
mony and affimtlation of the parts, as bound them
together when they met, or repelled them when
they were diflimilar : he fays, that it is the variety
of thefe aflimilations that concur to the formatiorn
of an animal; and calls that binding or diffolving,

Lo farce,
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force, the magic of the univerfe : and his able in-
terpreter, Marfilius Ficinus, explaining the fenfe
of that pallage, fays, that the different parts of every
animal, have an attra@tive virtue n them, by
means of which they affimilate fuch parts of the;
aliment as beft agree with them..

6. I come now to the {yftem of Mr. de Buffon..-
He thinks with Anaxagoras, that there is in na-.
ture a common matter to animals and vegerables,.
which ferves for the nutrition and expanfion of
all that lives or vegetates ; and with Plotinus, that
this matter contributes to their nutrition and ex-
panfion, in being affimilated to ecach part of an:
animal or vegetative body, and entering into their
nmoft pores. This nutritive and produttive:
matter, 18 univerfally fpread through all, and com-
pofed of organic particles, ever attive, tending to-
wards organization, andof themfelves, affuming
a variety of forms, according to their f{ituations;.
fo that with Anaxagoras, he thinks there is no-
pre-exiftent feed, involving infinite numbers of the
fame kind, one within anmother; but an ever aftive
organic matter, alwaysready fo to adapt itfelf, as
10 affimilate, and render other things conformable
to that wherein it refides : thé fpecies of animais. -
and vegetables can never therefore exhauft them-
felves; but as long as an individual fubfifts, the
fpecies will be renewed. It is as extenfive now,
as it was at the beginning, and all will fubfitt
till they are annihilated by the Creator. It fol-
lows from thefe principles, that generation and-
corruption are only a different aflociation or dife
junétion of fimilar paris, which after the diffolu-
tion of an animal-or vegetable body, ferve to re-
produce another of - the fpécies : provided, accord-+

. ing
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ing to Mr. de Bujfon, that thole fmall conftituent

parts meet in a place proper for-the expanfion of -
themlelves, foas to unclofe what ought thence tor
re{ult for the generation of an animal, or that they

pals through the interior mould of an animal or
vegetable, and aflimilate them{elves to the different

parts in" intimately adhering to them; and it is

1 this laft refpett only, thatany difference fubfifts

between the opinions of the Ancients lafl men-
tioned, and the theory of Mr. de Buffon. He

thinks, that the funilar and organic parts do not

become fpecific, till after they have aflimilated:
themfelves to the different parts of the bodies, intor
whofe compoftiion they enter ; whereas Anaxa-

goras believed them always fpecific, and did not:
think that they had need to enter the infide of:
the parts.in order to affimilate:

7. Another principle of Mr. de Buffon, is that
when the nutritive matter abounds more than fuf-.
ficient for the nourifhmént and exparfion of an
ammal or vegetable body, it is remitted through:
all parts of the body, into one or more refer--
- voirs, in form of a liquor, which is the femen of
the two fexes, which mingled together, contri-.
butes to the formation of a teetus, which becomes.
male or female in proportion as: the feed of the.
male or female abounds more or lefs in-the organic
allemblages;. and refembles-father or mother, ac-
cording to the different combinations of the two-
feeds. One finds alfo the origin of this idea, inv
Pythagoras, Ariflatle, and Hippocrates:

8. It would be to ftray from my fubje&t, were
- Ito treat of the merit of one or other of thefe
fyftems. My fcope will be fufficiently attained;,
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if I' make the analogy of them appear. It feems
o me, that both of them are the produtions of
very fine geniufes ; that of Araxagoras is more
mtricate, and not fupported by the exat experi-
ments, which fuftain that of Mr. de Buffon; it
were to be wifhed therefore, that the Gree philo-
fopher had difcovered the principles traced-out bv
the modern; but the advantage the one had of
making ufe of a microfcope, ought not to turn to
the d’lédv.antage of the other; yet hereafter, we
fhall fee, that the Ancients, in this refpeét, did
not long remain behind. .

There is another fyftem, which is no lefs inge-
aious than this, and of which we find equal traces.
among the Ancients.

—z-'\_*, '
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C H A P VIL

- NATURE ACTIVE AND ANIMATED.

1. AFTER a Jong courfe of microfcopic obfer-
vations, Mr. Neediam hath remarked,
that tHey all contributed to make appear, that
animal and vegetative fubftances are originally
the fame ; that they reciprocally turn into one
another, by a very eafy change; that they decom-
pound themfelves into an infinite number of Zoo-
phytes, which feparating, produce all the different
fpecies of common microfcopic animals, which -
after a certain time become immoveable, feparating
themfelves again, and producing other zoophytes,
or animals of an inferior f{pecies; that the {per-
matic animalcules have the fame property of fe-
parating themfelves, and in their decompofition of
producing ftill finaller animals, till at lait they be-
come fo very fmall, that they entirely elcape no-
tice. The author of thefe obfervations believes,
that it is probable befides, that every animal or
vegetable fubftance advances as much as it can
to its diffolution, to return by degrees to the prin-
ciples commen to all bodies, and which are of a
general nature. ‘

2. The author then .infinuates, that in their
decompofition, bodies fo fubtilize them{elves, that
the reliftance continually diminifhes, and the aétive
moving force, proportionally augments ; that after

: : having
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diminifhes quicker or flower, till it becomes purely
ofcillatary ; and of courfe, matter ought to be con-
JSidered as continually pajfing from one flate to ano-
ther, and confhituting elements more and more
allzve. ‘

’

8. Alittle afterwards, he hefitates not to affirm,
that in proportion as the matter decompounds it-
felf, it becomes more {ubtle, and that the fwiftnefs
of thofe bodies increafes in proportion to their
littlenefs. He fays, that every combination of
matter reduces itfelf at laft to fuch fimple parts, as
thofe are of refiftance and motion ; that refiftance
and motive aftivity, are the effeét of fimple eners
gies; and in fhort, thata number of beings fimple
and unextended, may contribute to give us an idea
of an extended combination of thém, divifible and
fubftantial. He fays afterwards, that the princi-
ples of matter are fubftances, in which all effence,
exiftence, and attion, terminate in their laft re-
fort, and ¢that there are aflive principles in the uni~
ver/e, which are naturally produllive of motion,
In thort, he concludes with faying, that matter,
carried to its firft principles, is no longer an un-
aftive mals, but becomes at length, allivity itfelf,
endowed with the powers of repulfion, motion, and
life, and that every particle of it partakes of fenfa-
tions ; and in another place he fays, that there is
a perceivable life in every particle ; and in fhort, .
that there is a real altive force in matter * .

4. If we compare this {yftem with that of the
ancients, we fhall eafily difcover a ftriking . con=
) formity. -

% Abfurd tothe laft degree. ’

/



( 68 )

formity. Pythagoras and Plato taught, that aX
nature was animated, and that matter had in 1t/elf
a princaple of motion and reft, that held it always
m aétion ; which is no other, according to the-
fyfiem of Mr. Needham, than attive, combined
with repelling force.

5. The Pythagoreans believed, that the world
was animated ;. that there was a principle of vita-
hty infufed through the whole of nature, which -
extended itfelf not only through the animal king-
dom, but through the vegetable, by a fuccefliont
conftant and perpetual ;, they acknowledged a pro-
dullive force, an allive prineiple through matter,
which penetrated all, and: put all in motion, and
which was the foul of the world,. or the force im-
prefled by God on nature.

- 6. And it is this which Mr. Needham calls the
aclwe principles through the univerfe, which of
themfelves produce motion, or the perceptive vitae
lity in every particle; that motive,. or repulfive
attivity, which Plato alfo joined to matter as an
atlive principle, which held all from the beginning,
in an irregular and indetermined movement; and
which, from the foundation of the wozld,. was re-
gulated by God, and diretted according to his
eternal laws; and that great philofopher pofitively
fays, that God has not created matter inert and
inattive, but bath only prevented it from being
blindly agitated. :

7. Mr. Needham indeed fays, that every natu-
ral combination can, at laft, refolve itfelf into its
natural principles, endowed with refiftance and
wotion ; and that a number of fimple and indivia

: . ible:
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fible principles might concur to give us an idea of
extended combinations-of them, divifible, and fub=
ftantial : yet Plato long before had clearly diftin-
guifhed, with the philofophers of his own times,
the matter of which bodies are compofed, from_
the bodies themfelves. He remarked an eflential
difference between that matter, which enters
into the compolition of all-bodies, and the bodies
themfelves. And Stobaus, explaining Plato’s
fentiments, agrees, that matter is corporeal, but
at the fame time warns us not to confound it with
the bodies themfelves ; becaufe, fays he, it is defti-
tute of the eflential qualities of body; fuch as
figure, weight, lightnefs, &c. although it contains
in it an aptitude to motion, divifibility, and the
reception of different forms: and another great
Grecian philofopher hath alfo faid, almoft in the
fame terms with Mr. Needham, that the ideas of
force, impenctrability, and weight, concur to give
us an idea of bodies.

8. Pythagoras, Plato, and Arifiotle, held a fena
timent refpeéting generation, to which that of Mr,
Needham’s evidently refers: this author fays, that
the firft fource of vegetation, or its primitive bud,
is formed all at once, and fpecifically determined :
that it is the firft thing in motion, that it com-
mences vegetation, and that afterwards heat con-
curs to affift its expanfive force. Now,-is it not
this which the ancient philofophers meant, when
they faid, that the feminal force was incorporeal,.
and a€ted upon bodies as much as fpirit did? And
Democritus and Strabo have explained themfelves
hereupon with flill more dignity, when they call
its energy fpiritual, and convertive of bodies into
itfelf. ' :

i CHAP,
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CHAP IX

Of THUNDER, and EARTHQUAKES; of the
Virtue of the Magnet ; of the Ebbing and Flow-
ing of the Sea; and of the Source of Rivers.

1. Y Go on to fome articles of Natural Philofo-

phy, where I fhall endeavour to fhew the
conformity there is between the ancients, and
fome of our moft celebrated philofophers, It is
evident, that the caufes of Thunder, Earthquakes,
the attraétive force of the Loadftone, the ebbing
and flowing of the Sea, and the return of Rivers
to their fource, were nd® hid from the former;
nor was it their fault, that the fentiments they fo
long ago held on thefe fubjeéls, were either not
adopted, or not till very lately. It ought not to
be objefted here, that the diverfity of opinions
among them was fo great, that it was difficult to
determine which to choofe ; unlefs, at the fame
time, it be acknowledged, that the fame holds
true with refpeét to the equal variety that reigns
at prefent among us. It is not long ago, that two
or three different fets of notions were raifed up
againft thofe of Sir lfaac Newton, refpefling
colours ; but that did not impede the triumph of
his fyftem, nor firip him of the glory of havin
propofed, what, beyond all others, was mot Jug
and folid. : '

2. The moderns are divided into two opinions
"as to what occafions Thunder; fome of them af-
' figning
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figning the caufe of it to inflamed exhalations,
rending the clouds wherein they are confined ;
others afcribing it to the fhock that happens be-
tween two or more clouds, when thofe that are
higher and more condenfed, fall upon thofe that
are lower, with fo much force as fuddenly to ex-
pel the intermediate air, which vigoroufly ex-
panding itfelf, in order to occupy its former fpace,
puts all the exterior air in commotion, producin
thofe reiterated claps which we call thunder. !i
flop not to examine a third theory, which makes
the matter produélive of thunder, the fame with
that which is the caufe of eleétricity ; for though
it be the moft probable of any, yet the truth of it
is ftill contefled.

3. Of thofe two fentiments of the ancients,
which have been adopted by our moderns, the
latter belongs to Arifotle, who fays, that thupder
s caufed by a dry exhalation, whick falling upon
a humid cloud, and violently endeavouring to force
a paffage for itfelf, produces the peals whick we
hear. And Anaxagoras refers it to the fame
caufe. All the other paflages, which occur in
fuch abundance among the ancients, refpetiing
the formation of thunder, evidently contain the
reafonings of the Newtonians, and fometimes join
together the two fentiments which divide the mo-
derns. - : ,

4. Leucippus held, that thunder proceeded from
a fiery exhalation, whick inclofed in a cloud, burft
it q/gnder, and forced its way through. Demo-
eritus aflerts, that it is the effeét of a mingled col-
leftion of various volatile particles, which impel
downwards the cloud which contains them, till

by
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by the rapidity of their motion, they fet thems
fclves and it on fire. Seneca afcribes it to a dry
{ulphureous exhalation arifing out of the carth,
which he calls the aliment of lightning; .and
which, becoming more and more {ubtilized in its
alcent, at laft takes fire in the air, and produces
a violent eruption. .

5- The Stoics diftinguifhed two things in thun-
der, the lightning and the noife. dccording to
them, thunder was occafioned by the fhock of clouds;
and lightning was the combuflion of the volatile
parts of the cloud, fet on fire by the fhock: and
Chryfippus taught, that lightning was the refult
of clouds being fet on fire by winds, which dafhed
them one againft another; and that thunder was
the noife produced by that re-encounter : he added, .
that thefe effeéts were coincident; our perception.
of the lightning before the thunder-clap, being
intirely owing to our {ight’s being quicker than
our hearing.

6. There is but one opinion refpeflting ‘the
caufe of earthquakes, which deferves any notice;
and it is that-of the Cartefians, Newtonians, and
all our other able naturalifts. They afcribe it to
the earth’s being filled with cavities of a vaft ex-
teat, containing in them an immenfe quantity
of thick exhalations, of a fuliginous fubflance,
refembling the {moke of an extinguifhed can-
dle, which being eafily inflammable, and by
their agitation catching fire, rarify and heat
the central and condenfed air of the cavern
to fuch a degree, that finding no vent to iflue
at, 'it’ burfts its inclofements; and in doing
this, -fhakes the earth all around with dreadful

: . percuflions,
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percuflions, producing all the other eflefts which
naturally follow.

7. This fame reafon is given by Ariffotle and
Seneca, in afligning the caufe of fuch dreadful
events. The former, after refuting thofe who
alcribed earthquakes to the earth ifelf, or the
water it contains, fubjoins his own opinion, ¢hat -
they were occafioned by the efforts of the internal
air in diflodging itfelf from the bowels of the
earth ; and he obferves, that on the approach of an
earthquake, the weather is generally ferene, becaufe
that fort of air whick occafions commotions in the
atmofphere, is at that time pent up in the entrails
of the earth.

8. Seneca is ftill more precife ; we might take
him for a naturalift of the prefent times. He
fuppofes, that the earth hides in its bofom many
fubterraneous jre;, which uniting their flames, ne-
ceffarily put into_fervid motion the congregated va-
pours of uts cells, which finding’ no immedsate out-
let, exert their utmoft powers, till at laft they force
a way through whatever oppofes them. He fays
alfo, that if the vapours-be too weak to burft the
barriers which retain them, all their efforts end in
weak fhocks, and hollow murmurs without any
fatal confequence. ,

9. Of all the folutions that ever were attempted
to be given of the ebbing and flowing of the fea,
‘the moft fimple and ingenious, is, that of Kepler-
and Sir [faac Newton. It is founded on this
hypothefis, that the moon attrafls the waters of
the fea, diminifhing the weight of all thofe parts
of it over whofe zenith it comes, and increafing

Vor. V. D the
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the- weight of the collateral parts, fo that the
parts direélly oppofite to the moon, and under it
in the fame hemifphere, muft become more ele-
vated than the reft. According to this fyftem,
the aftion of the fun concurs with that of the
moon, in occafioning the tides; which are higher
or lower refpeftively, according to the fituation of
thofe two luminaries, which, when in conjunttion,
aét in concert, raifing the tides to the greateft
height ; and when in oppofition, produce nearly-
the fame effeft, in fwelling the waters of the op-
pofite hemifpheres; but when in quadratare, fuf-
pend each others force, fo as to aét only by the
difference of their powers: and thus the tides
vary, according to the different pofitions of thofe
luminaries.

10. Pliny’s account agrees with this. ~* That

« great naturalift maintained, that the fun and -
« moon had a reciprocal fhare in caufing the
“ tides; and after a courfe of obfervations for
“ many years, - remarked that the moon afled
* moft forcibly upon the waters, when it was
* neareft to the earth, but that the effeft was not
« immediately perceived by us, but at fuch an
* interval as may well take place between the
¢ aftion of celeftial caufes, and the difcernible
« refult of them on earth.” He remarked alfo
that the waters, which are naturally inert, do not
fwell up immediately upon the conjunétion of the
fun and moon; but having gradually admitted the
..impulfe, and begun to raile themfelves, continue
in that elevation, even after the ¢onjunion is

over.

-

11. There
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11. There are few things which have more
engaged the attention of naturalifts, and with lefs
fuccefs, than the wonderful properties of the
loadftone. At all times men have hazarded a va- .
riety of conjeftures, to account for the curious
effells of it. Almoft all have agreed in affignin
this as a principal reafon, that there are corpué
cles of a peculiar form and energy, that continu-,
ally circulate around and through the loadftone,
and a vortex of the fame matter, circulating
around and through the earth. Upon thefe fup-
pofitions, the modern philofophers have advanced,
that the loadftone hath two poles, fimilar to thofe
of the earth; and that the magnetic matter which
iffues at one of the poles, and circulates around to
enter at the other, occafions that impulfe which
brings iron to the loadftone, whofe {mall corpuf-
cles have an analogy to the pores of iron, fitting
them to lay hold of it, but not of other bodies.
This is almoft all that hath been reafonably ad-
vanced with refpeét to the virtue of the magnet,
and all this the antients had faid before.

12. This impulfive force, which joins iron to
the loadftone, amd other things to amber, was
known to Plato; though he would not call it at-
traftion, as allowing no fuch caufe in nature.
This philofopher called the magnet, the flone of
Hercules, becaufe it fubdued iron, which con-
quers every thing. Lucretius alfo knew what
caufed this property in the loadftone, and without
doubt furnified Defcartes with his explanation.
He admitted, that there was a * vortex of cor-
« pufcles, or magnetic matter, which continually
« circulating around the loadftone, repelled the
“ intervening air betwixt itfelf and the iron.

D2 : « The
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« The air thus repelled, the intervening fpace,
4 fays that philofopher, became a vacuum ; and
“ the iron, finding no refiftance, approached
« with an impulfive force, pufhed on by the air
« behind it.” Plutarck likewife is of the fame
opinion. He fays, * amber attrafts none of
« thofe things that are brought to it, any more
« than the loadftone. That flone emits a matter,
¢ which reflefts the circum-ambient air, and
s thereby forms a void. That expelled air puts
“ in motion the air before it, which making a
« circle returns to the void fpace, driving before
s it, towards the loadftone, the iron which it
# meets in its way.” He then propofes a difh-
culty, * why the vortex which circulates around
« the loadftone, does not make its way to wood
+ or flone, as well as iron.” He anfwers, like
Defeartes, that “ the pores of iron have an analogy
“ to the particles of the vortex circulating about ¢
« loadflone, which yields them fuck accefs as the
*¢ can findin no other bodies, whofé pores are dz’ﬁt
“ rently formed.”

13. It is fcarce credible, that the real caufe
of elefiricity was known to the ancients, though
there be indications of it in the work of Timaus
docrenfis, concerning the foul of the world, a re-
fpe€table monument of ancient philofophy. It is
true, that modern naturalifts themfelves are di-
vided on this point, not indeed with refpeét to
the general caufe of elefiricity, but with re-
" gard to the caufes of the different direttions
of the elefiric matter. They do not indeed
fay wherein the eflence of this matter con-
ﬁ({s ; they only define it by its properties, and
explain it by its effefls; yet all own, that itis a

s very
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very fubtle fluid, refiding around eleftric bodies,
which upon being put into motion by the frition
of thofe bodies, or any other caufe, forcibl
rufhes into them, carrying along with it all the
minute things contained 1n its vortex, and pro-
ducing all the other effeéts of eletricity which we
perceive: now this is precifely what Timeus
fays of it, ingiving the reafon of amber’s attratt-
ing bodies ; this happens, fays he, becaufe there
j/%tes Jrom the amber a [ubtle matter, by which is
draws other bodies to itfelf. '

14. The moderns are alfo divided in their fen-
timents, how it comes to pafs, that rivers. con-
tinually flowing into the fea, do not fwell its mafs

of waters, fo as to make it overflow its banks. .

One of the chief folutions of this difficulty is,
that rivers return again to their fource by fub-
terraneous pallages, which nature hath formed
for that purpofe; there being between the fea and
the fprings of rivers, a circulation analogous to
that of blood in the human body. This explana-
tion of the erigin of rivers, and the comparifon
refpeling their circulation,is takert from Seneca ;
who accounts not only for their not overflowing
the bed of the ocean, by the fecret paflages
formed for them by nature to re-conduét them tor
their {prings ; but affigns this reafon why at their
fprin%s they retain nething of that brackifhnefs,
which they carried with them from the fea: be-
caufe, fays he, they are compleatly filtrated in
that extenfive circuit they make under ground,
through winding paths of all dimenfions, and
through layers of every foil; fo that they muft
needs return to their {fource, as pure and {weet
as they departed thence.

Dg CHAP.
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C H AP X

Of Ether, and of the Weight and Elaflicity of the
Air.

1. THE moderns underftand by ether, a very
rare fluid beyond the atmofphere, and
penetrating it, infinitely more fubtle than the air
we refpire, of an immenfe extent, filling all the
fpaces where the celeftial bodies roll, yet-making
‘no fenfible refiftance to their motions. The ex-
-iftence of fuch a fluid is generally acknowledged,
although many authors, even among the moderns,
differ about its nature; fome fuppofing it to be
a fort of air, much purer than that which invefls
our globe ; others maintaining, that it is a fub-
flance approaching to that of the celeflial fire,
which emanates from the fun and other fars;
“others make it generically different from all other
matter, and its parts finer than thofe of light;
alledging, that the exceeding tenuity of its parts,
“render it capable of that vaft expanfive force,.
‘which is the fource of all that preflure and dila-
-tation whence moft of the phznomena in nature
arife; for, by the extreme fubtilty of its parts, it
intimately penetrates all bodies, and exerts its
energy every where. .

2. But, whatever be the fentiments now enter-
‘tained with refpeét to the exiftence and nature of
cther, we find the origin of them all in what the

- ancients
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ancients have faid on this fubje@. The Swics
firft of all taught, there was a {ubtil and aétive
fire, which ditiufed itfelf through, and pervaded
the whole univerfe; that by the energy of this
ethercal fubftance, to which they gave the name
of ether, all the parts of nature were produced,
fuftained, preferved, and linked together : for it .
embraced every rhing, and in it the celeftial bo-
dies performed their revolutions,

- g. Ariflotle, explaining Pythagoras’s opinion
of ether, afcribes the fame alfo to dnaxagoras,
faying, that he looked upon -the moft remote
fpaces of the univerfe, as filled with a fubftance,
called ether by the philofophers of his time, but
which he himfelf underftood tp be a fubtle and
attive fire. And Arifloile himfelf, in amother
place, underftands by ether, a fifth element, pure
and unaiterable, of an allive and vital nature, but
intirely different from air and fire.

4. Pythagoras, according to Diogenes Laertius,
and Hierocles, affirmed, that the air which invefls .
our earth, is impure and mixed ; but that the air -
which is above, is pure, healthful, and all of a
piece. - He calls it free-ether, emancipated from
all grofs matter, a celefial fubflance that peneirated
at will the pores of all bodres ; juft like that of the
Newtonians, which fills all {pace, without givin
any obftruftion to the flars in their courfes. An
Empedocles, one of the moft celebrated difciples
of Pythagoras, is quoted by Plutarch, and
St. Clemens Alexandrinus, as admitting an ethereal
fubftance, which filled all fpace, and contained
in it all the bodies of the univerfe. Likewife
Plato, {peaking of air, diftinguifhes-it into two
. .. Dy kinds
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kinds, the one grofs and filled with vapours,
which 1s what we breathe; the other more refined,
called Ether, in which the celeflial bodies are im-
merged and where they roll.

5. The nature of Air was no lefs known
among the ancicnts, than that of Ether. They
regarded it as a general men/firuum, containing all
the volatile parts of every thing in nature, which
being varioufly agitated, and differently combined
in its embrace, produced all that multiplicuy of
ferments, meteors, tempefts, and all the other
changes in it, which we experience. They were
acquainted too with its weight, though the expe-
riments tranfmitted to us re%ative to this are ‘but
few. Ariflotle appears to have obferved this qua-
lity init, for he fpeaks of a veffel filled with air,
as weighing more than one quite empty. Plutarch
and Stobaus quote him as teaching that the 47 in
its weight is vetween that of Fire, and of Earth;
and he himfelf, treating of refpiration, reports the
opinion of Empedocles, who afcribes the caufe of
itto the weight of the air, whick by its }fr_e//ézre
infinualtes itfelf with forceinto the lungs. Plutarch
exprefles in the very fame terms the fentiments of
Afclepiades on this {ubjett, reprefenting him-among
other things, as faying, that the external Aiur b
1ts weight, openedits way with force into the braﬁz
There 1s flill extant a treatife of Heron of Alexans
dria, wherein he conftantly applies ‘the elafticity
of the Air, to produce fuch eflects, as cannot but
convince us, that he perfettly underflood that -
property of it.  And what wil{appear ftill more
furprifing, is, thatCtefibius, upon the principle of
the Air’s elaflicity, invented wind-guns, which we
150k upon as a modern contrivance. Philo of By-

. . zanliumn,
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zantzum gives us a very full and exa&t defcription:
of that curious machine, planned upon the property’
of the Air’s being capable of. condenfation, and
fo conftruted, asto-manage and dire&t the force-
of that element, in. fuch a manner, as to carry’
ftones with rapidity. to the greateft diftance. Seneca
alfo knew its weight, fpring, and elafticity; for-
he defcribes tiie conflant effort it makes to expand
atfelf, whenit is impreffed; andaffirms, that i has
the property of condenfing itfelf, and forcing its.
way through all obflacles that oppofe its paffage.

6. The notions moft generally received refpe&t-
ing Fire, and its properties, are-clearly to be found’
in Plato, Stobaus, Ariflotle, and Lucretius; the:
firft of whom:fays, that Fire is generated of mo--
tion, it being the effe&t of the aftion and friftion
of the fmall particles of bodies. Ariffotle {peaks-
of fome philofophers of his time, who taught, that:
flame was nothing elfe, .but fmall corpufcular parts,.
continually fucceeding one anether in rapid mce-
tion;that Firewas compofed of pyramidical particles
whofe fharp angles ftung us in entering:our pores, .
and melted’ metals, by difcovering their parts,.
which is what De/artes hath repeated from him..
Demonax. afhrms, that Fire hath weight. Lucretius
does the fame; adding; that the rea%on of 1its al-
ways appearing t tend upwards, is owing to a fo—
reign caufe; to wit; the preflure of the air, which.
buoys its-flame up, and makes it feem tomount..

D g CHAR
- . A
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CHAP XL

NewToN's Theory of Colours, indicated by
PyTnAGORAS and PLATO.

-

1. THAT wonderful theory, whereby is invef-
tigated and diftinguithed from one ano-
ther, all that variety of colours which enters inta
the compofition of that uniforin appearance, Light,
might of itfelf {uffice to eftablifh for ever the
. glory of Sir Ifaac Newton, and be an eternal mo-
-nument of the extraordinary fagacity of that great
;man. That difcevery feems, by its importance,
to have been referved for an age when philofo-.
, phy had arrived at its fullelt maturity ; and yet it
. 15 to be found among fome of the eminent men of
the firft antiquity, whofe genius had no occafion
_for the experience of many ages to form it, as is
. ftrikingly evident from their having given birth
. to the ciences.  Of this number are Pythagoras
and Plato. The former of whom, and his difcie
ples after him, entertzined fufhcientdy jult con-

. ceptions}of t}lzle fo;n}atailo/n.l ;)f colours. The
taught, that they refulted folely from the different
mogyicalion: of yn_’/?ec‘?ed Lz;glzty;for, as a xi{dem
author, in explaining the fentiments of. the Py.
thagoreans, exprefles it, Light reflelting it/élf with
more or lefs vivacity, forms by that means our dif-
Jerent fenfations qucolour. hofe fame philofo-
.~ phers of the Pythagoric {chool, 7n affigning the
reafon of the difference of colours, afcrite it to a
mextere

*
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mixture of the elements of light ; and divefling the
atoms, or fmall particles of light, a{'all manner of
colour, tmpute every fenfation of that kind to the
motions excited in our organs of fizht. The dife
ciples of Plato contributed not a little to the ad--
vancement of optics, by the important difcovery -
they made, that Light emits itfelf in ftreight
knes, and that the angle of incidence is always
equal to the angle of reflettion.

2. Plato alfo feems to have apprehended the:
Newtonian fyftem of colours; for he calls them
the effe& of Light tranfmitted from bodies, the
fmall particles of which were adapted to the or-

- gans of fight. Now is not this precifely the fame
with what Sir J/aac teaches, * That the different
“ fenfations of each particular colour are excited
“ in us by the difference of fize in thofe finalk
“ particles of Light which form the feveral rays ;:
% thofe fmall partides occafioning different images
» of colour, asthe vibration is more or lefs livel
« with which they ftrike our fenfe?” The fame
philofopher hath gone further: he hath entered
‘into a detail of the compofition of colours, and
enquired wnto thevifible effecs that muft arife from'
a mixture of the different rays of whick Light it~
Jlf is compofed. - And what he advances a little
farther on, that it was not in the power of man
exaltly to determine what the proportion of this
mixture {Iwu/af be in certain colours, {ufficiently
fhews, that he had an idea’of this theory, though:
he judged it almoft impoffible to unfold 1t; which.
makes him add, tha: fhould any one arrive at the
knowledge of this proportion, ke ought mot to ha-
aard the difcovery of ztD fgce et wouldbe impofible

, : i

2
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to demonfirate it by clear and convincing proofs:
and yet he thought certain rules might be laid
down refpefting this fubjcft, if z'nfoiowing and
tmitating nature, we could arrive at the art of
Jorming a divcrﬁ? of colours, by the combined in-
termixture of others. And he afterwards adds,
what may be regarded as the nobleft eulogium
that ever was made on Sir Jfaac Newton; Yea,
Jhould ever any one, exclaims that fine genius of -
antiquity, attempt by curious refearch to account
Jor this admirable mechanifm, he will, in doing
S0, but manifeft how entirely ignorant he is of the
difference between divine and human power. It is
true, God can intermingle thofe things one with
another, and then fever them at his pleafure, be-
caufe he is, at the fame time, all-knowing and all-
powerful; but there is no man now exyfls, nor ever
will perhaps, who fhall ever be able to accomjlifk
things fo very difficult. What an eulogium are
thefe words 1n the mouth of fuch a philcfopher
as Plato, and how glorious is he who haih fuc-
cefsfully accomplithed what appeared impradiica-
ble to that prince of philofophers! And what ele-
vation of genius, what piercing penetration into
the moft intimate fecrets of nature, difplays itfelf
in what we have juft now recited from Plato,
concerning the nature and theory of colours, at a
a time when philofophy was but yet in its ine
fancy ! '

3. Although the fyflem of Defcartes, refpeét-
ing the propagation of Light in an inflant, is
Mcarcely admitted at prefent by the moft part of
philofophers, nor has been ever fince Mefirs. Ca/z
fini and Romer difcovered that its motion was pro-
. . T gicflive;
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greflive ; yet, as that fyftem was for a long while
in vogue, and the whole honour of the invention.
of it afcribed to Defcartes, it will not be amifls, in
a few words, to make appear, that he drew the
idea of it from Ariffotle and his commentators,
The opinion of the modern philofophers is, that
Light 1s nothing elfe but the aftion of a fubtle
matter upon the organs of fight. This fubtle
matter is fuppofed to fill all that fpace which
lies between the fun and us; and that particle of
it, which is next to the fun, receiving thence an
impulfe, muft inftantanecufly communicate it to-
all the reft which lie between the fun and the
organ of fight. To render this the more evident,
Dejcartes introduces the comparifon of a flick
which, by reafon of the continuity of its parts,
cannot in any degree be moved lengthways at
one end, without inftantaneoufly being put into-
the fame degree ofumotion at the other end..

4. Whoever will be at the pains attentively to
read what Arzflotle bath written concerning Light,
without having recourfe to the ridiculous, inter-
pretations that have been put upon his words,
will clearly difcern, that he was far from being fo
unacquainted with the truth in this cafe, as is ge-
nerally thought. He defines it to be the aftion of
a fubtle, pure, and homogeneous matter ; and
Philoponus, explaining the manner in which this
aftion was performed, makes ufe of the inftance
of a long ftring, which being pulled at one end, -
will inftantaneouily be moved at the other. In
that very place, he refembles the fun, to the man
who pulls the firing; the fubtle matter, to the

-furing itfelf; and the inflantaneous altion of the

. one
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ene, to the movement of the other. Simplicius,
in his commentary upon this paffage of /ﬂol/e,
expreflsly employs the motion of a flick, to inu-
matc how Light, afted upon by the fun, may in-
ftantancoufly imprefls the organs of fight. "The
comparifon of a {lick, ro convey an idea of the
celerity with which Light may communicate it-
felf, feems to have been ﬁxﬂ: of all made ufe of

by Chry/ifpus.
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C HAP XIL

0f BURNING GLASSES.

1. THE fertile genius of Archimedes illuftrioufly
appears, not only in thofe works of hus
which have been handed down to us, but alfo in
the admirable defcriptions which the authors of
his time have given us of his difcoveries in ma-
thematics and mechanics. Some of the inven-
tions of this great man have appeared fo far to
furpafs human ability and imagination, that {ome
celebrated philofophers have called them in quef-
tion, and even gone fo far as to pretend to de
monftrate their impoffibility. I intend in this
chapter to examine into the {ubjeét of the burning
glafles, employed by Archimedes to {et fire to the
Roman fleet at the fiege of Syracufe. Kepler,
Naudeus, and Defcartes, have treated it as a niere
fable, though the reality of it hath been attefted
by Diodorus Siculus, Lucian, Dion, Zonaras,
Galen, Anthemius, Euflathius,. Tzetzes, and
others. Nay, fome have even pretended to de-
monftrate by the rules of Catroptrics the impofli~
bility of it, notwithftanding the affeveration of
fuch refpettable authors, who ought to have pre-
vented them from rejefting fo lightly a fatt fo
well fupported. :

2. Yet all have not been involved in this mif-
take. Father Kircher, attentively obferving the
defcription which Tzetzes gives of the burning

glafles.



( 88 )

ghafles of Archimedes, refolved to prove the pofli-
bty of this; and having by means of a number
of plain miurrors,. colleted the fun’s rays into one
focus, he fo augmented tire {olar heat, that at laft
by increafing the number of mirrors he could pro-
duce the moft intenfe degree of it.

3. Tzetzes's defcription of the glafs Archimedes
made ufe of, is indecd proper to raife fuch an
ideaas Kircher entertained.  That author_ fays,
Archimedes [et fire to Marcellus’ navy, by means.
of a burning glafs compofed of fmall fquare mir-
rors, moving every way upon hinges ; whick when.
placed in the jun’s rays, direfled them upon the
Roman flect, Jo as to reduce it to afkes at the dif~
tance of a bewe-flot. It is probable Mr. de Buffon.
availed himfelf of this defcription, in conftrutting.
his burning glals, compofed of 168 little plain.
mirrors, which produced fo confiderable a heat,
as to fet wood in flames at the diftance of two
hundred and nine feet ; melt lead, at that of one:
hundred and twenty ; and filver, at that of filty..

4. Another teftimony oceurs, whichleaves not-
the leaft doubt in this cafe. Anthemius of Tralles-
in Lydia, a celebrated architeét, able {culptor, and.
learned matheinatician, who in the Emperor 7u/~
tinian’s time built the Church of St. Sophia at Con-

Slantinople, wrote a fmall treatife in Greet, which
1s extant only in Manufcript, intitled Meckanical’
Paradoxes.  That work, among other things, has:
a chapter refpefting burning glaffes, where we:
meet with the moft complete defcription. of the-
requifites that Archimedes muft have been poflefled
of, to enable him to fet fire to the Roman fleet..
He begins with this enquiry, * How. in any

: S given:
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« given place, ata bow-fhot’s diftance, a confla-
* gration may be raifed by means of the fun’s rays ?”
And immediately lays it down as a firft principle.
* The fituation of the place muft be {ﬁch, that .
* the rays of the fun may be refletted upon it in
“ an oblici:xe, or even oppofite direftion, to that
“ in which they came from the fun itfelf.” And
he adds, “ that the afligned diftance being fo con-
* fiderable, it might appear at firft impoffible to
s effet this by means of the refleftion of the fun’s
“ rays; but asthe glory Archimedes had gained
“ by thus fetting fire to the Roman veflels, was a
« fa&t univerfally agreed in, he thought it rea-
¢ fonable to admit the poffibility of it, upon the
« principle he had laid down.” He afterwards
advances farther in this enquiry, eftablifhing cer-
tain neceflary propofitions,in order to come at a
folution of it. * To find out therefore in what pe-
« fition a plain mirror fhould be placed to carry
« the fun’s rays by reflettion to a given point, he
demonttrates that the angle of incidence is equal
to the angle of refleftion; and having fhewn,
* that in fo juft a pofition of the glafs, the fun’s
“ rays might be reﬁe&ed to the given place, he
“ obferves, that by means of a number of glaffes,
refleéting the rays into the fame focus, there

mutft arife at the given place the conflagration
required, for inflaming heat is the refult of thus.

concentrating the fun’s rays: and that when a

body is thus (%t on fire, 1t kindles the air around
it, {o that it comes to be ated upon by the two.

forces atonce, that of the fun, and that of the

circum-ambient air, reciprocally augmenting

+and increafing the heat; whence” continues he,
it neceflarily refults, that by a proper number

 of plain mirrors.duly difpofed, the fun’s rays.
“ might
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* mightbe reflefted in fuch quantity into @ com-
* mon focus at a bow-fhot diftance, as to fet all
¢ in {lames around it.

5. “ As to the manner of putting this ir prac-
tice” he fays, * it might be done by employing
* many hands to hold the mirrorsin the defcribed
* polition; but to avoid the confufion that might
* thence arife, twenty-four mirrors at leaft bein
“ requifite to communicate flame at fuch a diftance,
lie fixes upon another method, that ofa plain
“ hexagon mirror, accommodated on every fide
“ by letler ones, adhering to 1t by means of plates,
“ bands or hinges, connetting them mutually te-
s gether, fo as to be moved or fixed at pleafure
*“1n any direftion., Thus having adapted the
¢ large or middle mirror to the rays of the fun, fo
* asto point them to the given place, it will be
* eafy in the {fame manner to difpole the reft, {fo
that all the rays together may meet in the fame
focus; and multiplying compound mirrors of this
kind, and giving them all the fame -direttion,
there mufl thence infallibly refult, to whatever
“ degree of intenfenefs, the conflagration required
* at the place given.” :

-

-

-

¢

.

-

3

by

6. “The better to fucceed in this enterprize,
there fhould be in readinefs” he adds, * a con-
fiderable number of thefe compound mirrors to
¢ att all at once, from four at leaft to feven.” He
eoncludes his differtation with obferving, *that
s all the authors who mention the burning ma-
“ chine of the divine Archimedes, never fpeak of
¢ it as of one compound mirror, butas a combs-
« nation of many.” = So large and accurate a def-
cription is more than fufficient to demonftrate the

' poilibility

b3
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" poflibility of afaé, fo well attefted in hiftory, and-
by fuch a number of authors, that it would be the
higheft arrogance, to refufe our fuffrage to fuch

- invincible teftimony. Vitellion, who lived about

- . the 13th century, éeaks of a work of Anthemius
of Tralles, who had compofed a burning glafs,
confifling of twenty four mirrors, whick conveying

e therays of the funinto a common focus, produced

i an extraordinary degree of heat. And Lucian,

" Ipeaking of Archimedes, fays, that at the fiege ;)f
S racyﬁ ke reduced by a fingular contrivance, the

oman fhips to afhes. And Galen; that with
burning glaffes, ke fired the fhips of the enemies of

Syratufe. ~ Zonaras alfo {peaks of Archimedes’

§laﬂ'es, in mentioning thofe of Proclus, who, he

ays, burnt the fleet of Vitellius at the Stege of Con-

Jlantinople, in imitation of Archimedes, who /et

fire to the Roman fleet at the fiege of Syracufe. He

intimates, that the manner wherein Proclus ef-
feéted this, wasby launching upon the enemies’
veflels, from the furface of refletting mirrors, fuch

a quantity of flame, as reduced them to afhes.

7. Euffathius, in his commentary upon the lliad,
fays, that Archimedes, by a catroptic machine, burns
the Roman fleet, at a bow-flot’s diffance. Infomuch,
that there is fcarcely any fatt in hiftory, war-
ranted by more authentic teflimony ; fo that it
b -would bedifficult not to furrender tofuch evidence,
even although we could not comprehend how it
.were poffible for Archimides to have conftrutted
fuch glafles: but now that the experiment of Father

Kircher, and Mr. de Buffon have made it appa-
i rent, that nothing is more eafy in the execution,
than what fome gentlemen have denied the poffi-
bility of; what ought they to think of the genh{n}sf

-— T
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of that man, whole inventions even by their
own accounts, furpafs the conception of the moft
celebrated mathematicians of our days, who think
they have done fomething verv extraordinary,
when they have fhewed themielves capable of
imitating in fome degree the fketches of thofe
great malters, of whom, however, they are very
unwilling to be thought the difciples ?

8. Again, it appears that the Ancients were
acquainted with xel}za&ing burning glafles; for we
find in Ariflophanes’s Comedy o? the Clouds, a
pallage which' clearly treats of the effefis of thofe
glafles. The author introduces Socrates as exa-
mining Strepfiades, about the method he had dife
covered for getting clear for ever of his debts. He
replies, that ke thought of making ufe of a burning
glafs, which he /taf hatherto ufed in &ind/ing [l;.f-
fire; I/or fays he, fhould they bring a writ agazrlzﬁ
me, I'll immediately place my glafs in the fun, at
Jome little diflance from the writ, and et it on fire.
Where we {ee he fpeaks of a glafs which burned
at a diftance, and which could be no other than
a convex glafs. Pliny and Laflantius have alfo
fpoken of glaffes that burnt by refrattion. The
i{:rmer calls them balls or globes of glafs,. or chry{-
tal, which expofed to the fun, tranfmit a heat
{ufficient to fet fire to cloth, or corrode away
the dead flefh of thofe patients who fland in need
of cauftics; and the latter, after Clemens Alexandri~
nus, takes notice, that Firemay be kindled, by
interpofing glafles filled with water, between the
{un and the objeét, fo as to tranfmit the rays to it.

CHAPR



(93)
R RSO

C H AP XIL

‘OF UNIVERSAL GRAVITY, AND CENTRIPE-
TAL AND CENTRIFUGAL FORCE.

Laws of the Movement of the Planets, according

2o ther Diftance from the common Center.

1. Y T is here the moderns flatter themfelves

they have a remarkable advantage, imagin-
ing, that they were the firft who difcovered the
principal of univerfal gravitation, which they look
upon as a truth unknown to the ancients, It is
however eafy to make it appear, that they have
done nothing but trod in the paths of thofe an-
tients. It is true, the moderns have demonftrated
the laws of this univerfal gravitation, and ex-
plained them with clearnefs and precifion ; but -
this is all they have done in this refpet, and have
added nothing.

2. With the leaft attention to the knowledge
of the ancients, we find that they were not un-
ac%uainted with univerfal gravitation ; and knew
befides, that the circular motion, by which the
planets defcribe their courfe, is the refult of the
combination of two moving forces, a reétilinear
and a perpendicular, which united together form
a curve. They knew the reafon why thefe two
movements, or contrary forces, retain the planets
in their orbs; and have explained them{elyes on
this head, juft as the moderns do, excepting on}]l);

t
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the terms of centripetal and centrifugal ; inflead of
which, however, they ufed what was altogether
equivalent. They alfo knew the inequality of
the courfe of the planets, afcribing it to the va-
riety of their weights reciprocally confidered, and
of their proportional diftances. .

g. I will not expatiate upon Empedocles’s fyf-
tem, in which fome have thought the foundation
of Newton's was to be found ; imagining, that un-
der the name of love, he intended to intimate a
law, or power, which feparated the parts of mat-
ter, in order to join itfelf to them, and to which
nothing was wanting but the name of attration.
One fees alfo, that by the name difcord, he in-
tended to defcribe another force, which obliged
the fame parts to recede from one another, and
which Newton calls a repelling force. But I
leave Empedocles, and pafs on to pallages more
deferving notice,

4. The Pythagoreans and Platonics, treating
of the creation of the world, perceived the ne-
ceflity of admitting the force of two powers, viz.
projetion and gravity, in order to account for
the revolution of the planets. Timeus, fpeaking
of the foul of the world, which puts all nature in
motion, fays, that God kath endowed it with two
powers, whick, in combination, al according to
certain numeric proportions. Plato, who hath
followed Timeus in his natural philofophy,
clearly afferts, that God had imprefled upon the
planets a motion whick was the moft proper for
them; which could be nothing elfe than that per-
pendicular motion, which has a tendency to the
center of the univerfe, that is, gravity; and what

. in
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in this cafe coincides with it, a lateral impulfe,
rendering the whole circalar.  And Diogenes La-
ertius, alluding in all likelihood to this paflage of
Plato, fays, that at the beginning, the bodies of
the univerfe were agitated tumultuoufly, and with
a diforderly movement, but that God afterwards
regulated their courfe, by laws natural and pro-
portional.

5. Anaxagoras, cited by Diogenes Laertius,
being afked what it was that retained the heavenly
bodies in their orbit, notwithftanding their gra-
vity ; anfwered, that the rapidity of their courfe
preferved them in ther flations ; and fhould the
celerity of their motions abate, the equilibrium of
the world being broke, the whole machine would
fall to ruin.

6. Plutarch, who knew almoft all the fhinin
truths of aftronomy, took notice alfo of the reci-
procal energy, which caufes the planets to gravi-
tate towards one another ; and in explaining what
it was that made bodies tend towards the earth,
he attributes it t0 a reciprocal attratlion, whereby
all terreftrial bodies have this tendency, and whick
colle€ls into one the parts conflituting the fun and
moon, and retains them in tneir [pheres. He af-
terwards applies thefle particular phznomena to
others more general; and from what happens in
our globe, deduces, according to the fame principle,
whatever mufft thence happen refpectively in each
celeftial body ; and then confiders them in their
relative connetions one towards another. He
illuftrates this general conneétion, by inflancing
what happens to our moon in its reval);tion roun
the earth, comparing it to a flone in a fling, whick

is
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#s imprefled by two powers at once; that of pro-
jeftion, which would carry it away, were it mot
retained by the embrace of the fling; which,
like the central force, keeps it from wandering,
whilft the combination of the two moves it in a
circle. In another place, he fpeaks of an inke-
rent power in bodies; that is, in the carth, and
other planets ; of attracling to themfelves whatever
is within ther reack. It is impoflible, not to
perceive in all thefe paflages, a plain reference to
the centripetal force, which binds the planets to
their proper or common centers ; and to the cen-
trifugal, which makes them roll in circles ata
diftance.

7. We have feen, that the ancients attribute
to the celeftial bodies, a tendency towards one
common center, and a reciprocal attrallive power.
Lucretius well perceived this truth, though he
deduced from it a very ftrange confequence,s that
the univerfe had no common center, but that in-
finite fpace was filled with an.infinity of worlds
like ours; for, fays he, if the celeftial bodies were
all of them carried towards one common center,
and not reftrained from that tendency by fome
exterior altive force, they muft needs foon di-
verge towards one another, by virtue of their
attraftive power, and like bodies tumbling from
on high, re-unite at the common center of gravity,
and coalefce into one infinite ina&ive malfs.

8. It appears alfo, that the ancients knew, as
well as the moderns, the caufe of gravitation,.
which attraéted all things, did not reﬁgz folely in
the center of the earth, Their ideas were more
philofophic ; tkat this power was diffufed through

: every



( 07)

#ery particle. of the terreftrial globe, and com-
pounded of the various energy refiding in each.

. It remains to enquire, whether the ancients
knew the law by which gravity afts upon the ce.
leftial bodies; that it was in an inverfe propor-
tion of their quantity of matter, and the fquare
of their diftance. Certain it is, that the ancients
were not ignorant, that the (flancts in their
courfes obferved a conftant and invariable pro.
portion ; and that they had different opinions re-
{pe€ting this proportion. Some fought for it in
the difference of the quantity of matter contained
in the mafles, of which they were compoled;
and others, in the diffcrence of their diftances.
Lucretius, after Bemocritus and driffotle, thought
that the gravity of bodies was in proportion to the
quantity of matter of which they were compofed ;
and the ablelt Newtonians, even fuch as ought to
be the moft interefted to preferve to their mafter
the glory of having firlt dcovered thofe truths,
which are the principal ornaments of his {yftem,
have been the firft to point at the fources whence
they feem to have been drawn. It is true, the

netration and fagacity of a Newton, a Gregorsy,
and a Maclaurin, were requilite to difcover, 1n
the few fragments now remaining, theinverfe law
refpeéting the fquares of the diftances, a daflrine
which Pythagoras had taught; but it is no lefs
true, that it was contained in thofe writings. This
the Newtonians acknowledge, and are the firft to
avail themfelves of the authority of Pythagoras, to
give weight to their fyftem.

10. Plutarch, of all the philofophers who have
fpoken of Pjthagoras, is he, who, as he had a
Vor. V., E ' better
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better opportunity of entering into the ideas of
#hat great man, hath explained them better than
any one befides. - Pliny, Macrobius, and Cenfori-
nus, have alfo fpoken of the harmony which Py.
thagoras oblerved to reign in the courfe of the

lanets. Plutarch makes him fay, it is probable
that the bodies of the planets, their diftances, the
intervals between their fpheres, and the celerity of
their courfes and revolutions, are not only pro.
portionable among themfelves, but to the whole
.of the univerfe. And Gregory hath been led to
declare, it was evident to any atteative mind,
that this great man underftood, that the gravita-
tion of the planets towards the fun, was in a reci-
sprocal ratio of their diftance from that luminarys
.and that illuftrious modern, followed heretn b
Maclaurin, makes that ancient philafopher fpeaz
‘thus :

14. “ A mufical firing,” fays Pythagoras,
¢ yields the very fame tone with any other of
¢ twice its length, becaufe the tenfion of the lat-
< ter, or the force whereby it is extended, is
¢ quadruple to that of the former; and the gra-
“ wity of one f/anel, ts quadruple to that of any
¢ other, which is at double the diftance. In ge-
4 neral, to bring amufical ftring into unifon with
#¢ one of the fame kind, fhorter than itfelf, its
“ tenfion ought to be increafed in proportion as
<¢ the fquare of its length exceeds that of the
<« other ; and that the gravity of any planet, may
« become equal to that q/'aarp/ other nearer the fun,
“ it ought to be increafed in proportion as the
& /?uare of s diffance exceeds that of the other.
«¢ I therefore, we fhould fuppofe mufical firings
“« flretched from the fun to cach of the planets, ¢t

' ‘ “ would
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< would be neceffary, in order to bring. them all

« to unifon, to augment or diminyfk their tenfions,
« in the very fame proportion as would be requi-
« fite to render the planets themjelves eqnal in gra-
« pity. And this, in all likelithood, gave foun-
« dation for the reports, that Pythagoras drew
-« his doftrine of harmony from ‘ie {pheres.”

12. Before I finith this chapter, I muff not
negle&t to infert a paflage of Galileo’s, wherein he
acknowledges, that he owes to Plato his firft idea
of the method of determining, how the diflerent
degrees of velocity, ought to produce that uni-
formity of motion difcernible in the revolutions
of the heavenly bodies. His account is, “ Plato
« being of opinion, that no moveable thing could
« pafs from a ftate of reft to any determinate de-
« gree of velocity, fo as perpetually and equally
to remain in 1t, without firft pafling through
« g1l the inferior degrees of celerity or retarda-
«¢ tion ; concludes thence, that God, after having
created the celeftial bodies, determining to al-
« fign to each a particular degree of celenity, in
* w%)ich they fhould always move, inprefled upon
« them, when he drew them from a ftate of reft,
« fuch a force as made them run through their
< affigned fpaces, in that natural and diret way
wherein we fee the bodies around us pafs from
« reft into motion, by a continual and fucceflive

« acceleration. And he adds, that having brought
'« them to that degree of motion, wherein he
‘« intended they fhould perpetually remain; he
« afterwards changed the perpendicular into a
« circular diretion, that being the only courfe
« that can preferve itfelf uniform, and make a
« body without ceafing keep at an equal diftance
) o S 2 « from
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# from it proper center.” This acknowledg-
ment of Galileo is the more remarkable, as it
comes from an inventive genius, who leaft of
any, owes his eminence to the aid of the an-
cients ; for it is the difpofition of noble minds to
arrogate to themfelves as little as poflible any
merit, but what they have the utmoft claim to.
Thus do Galileo and Newton, the greateft of all
modern philofophers, fet an example which will
never be imitated but by thofe of their own
¢lafs,

-
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C H A P. XIV.

Of the COPERNICAN SYSTEM; the Motion y’
" the Earth about the Sun ; and the Antipodes.

1 THERE are other truths, faught by the an«

cients long ago, and at laft adopted by the
moderns; after having -undergone a not uncom-
mon fate, that of being rejeéied and condemned
with difdain. That the earth moves about the
fun, and that there are antipodes, are particulars
knpwn long ago, though received almoft every
where at firft with contempt or ridicule ; nay,
they have fometimes proved dangerous to thofe
who held them ; yet both thefe doétrines are now
fo well eftablifhed, that they meet with general
approbation. And thus, for two ages paft, have
we gone on to re-introduce the moft celebrated
of the ancient opinions ; {till affetting, however,
not to know that we are in-any manner indebted

to thofe who firft held them.

2. The moft reafonable in itfelf, and what
agrees beft with the moft accurate obfervations,
is that {yftem of the world propofed by Copernicus,
who places the fun in the center, the fixed flars
at the circumference, and the earth and other
planets inthe intervening fpace; and who afcribes

to- the earth not only a diurnal motion. around its

E 3 - axis,
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axis, but an annual round the fun. This fyftem is
eutirely fimple,and beft explains all the appearances
of the planets, and their fituations, whether pro-
ceilional, ftationary, or retrograde; but it is matter
of furprife, how a fyftem fo fully and diftinétly
inculcated by the ancients, thould derive its name
*$iom a modern philofopher. Pythagoras, Philo-
lass, Nicetas of Syracufe, Plato, Ariflarchus,
and many others among the ancients, have in a
thoufand places exprefled this opinion ; and Dzo-
genes Laertius, Plutarch, and Stobaus, have with
great precifion tranfmitted to us their ideas. And
that this fyftem was nofooner univerfally received,
ought intirely to be afcribed to the force of pre-
judice; which, deciding every thing by appear-
“ances, prefers fenfe to reafon, and abandons what-
ever is not conformable to the judgment of the
former. :

3. Pythagoras thought the earth was a movea-
ble body, and, fo far from being the center of the
world, performed its revolutions around the re-
gion of fire, thatis, the fun, and thereby formed
day and night, It is faid he obtained this know-
ledge among the Egyptians, who reprefented the
fun” emblematically by a beetle, becaufe that in-
fett keeps itfelf fix months under ground, and fix
above ; or, rather becaufe having formed its dun,
into a ball, it afterwards lays itlelf on its back,
and, by means of its feet, whirls that ball round
in a circle.

4. Some impute this opinion to Pkilslaiis, the
difciple of Pythagoras; but it i5 evident, he had
the merit only of being the publifher of it, and
feveral other-opinions %elonging_ to that ﬁ'/:hoc;l :

or

1



¢ 103 )

for Zufebius exprefly affirms, that he was the firf¥
who put Pythagoras’s {yltem into writing. Phi-
lolais added, that the carth moved in an ob-
Hque circle; by which,.no. doubt, he meant the:
zodiac, : '

5 Ariflarchus of Sames, wholived about thireg’
eenturies before 7e/us Chrifl, was one of the prin-
eipal defenders of the dotirine of the Earth’s mo--
tion. Adrchimedes, in his book, de Arenario, in-
forms us,. ¢ That Aryfarchus, writing on this-
« fubjetl againft fome of the philofophers of his
“ own age, placed the fun immoveable in the cen-
# ter of an orbit, defcribed by the earth in its.
¢ circuit.” And Sextus Empiricus allo cites him-
as one of the principal fupporters of this opinion..
There is alfo-a paffage 1 Plutarch, whereby it:
appears; that Cleanthes-acculed driflarchus of im.-
piety, introubling the repoie of Fefla, and all the
Larian gods ;. when, in giving an account of the
pheenomena of the planets in their courfes, he
taught that Heaven, orthe firmament of the fixcd-
Rars, was immoveable : and that the carth moved.
in an oblique circle, revolving at the fame time
around.its.own.axis.. ‘

6. Theophraftus, as quoted by Plutarck, {ays, in
his Hiftory. of Aftronomy, which bath not reached
eur times, that Plato, when advanced. in years,
gave up the error he had been in, of making the
fun -turn.round the earth; and lamented, that he
bad not placed it in the center ;. but put the earth. . -
there, contrary to the arder of nature.  Noris it.
:atall firange, that Plato thould re-affume an opi--
pion which he had early imbibed in the fchools of
the two celebrated Pythagoreans, Archytas.of Ta-

D E4 ' rentuimny, -



( 104 )

ren’um, and Timeus the Locrian; as we fee
8:. Jerem's Chrithian Apology againft Rujinus;
and 1 Gicero we {ee, that Herachdes of Pontus,
‘Who was a Pythagorean, tanght the fame doélrine.

7. That the Earth is round, and inhabited on all
fides, and of ccurfe that there are Anlzpada, or
thofe ‘whofe feet are direétly oppelite to ours, %
one of the 1toft ancient doftrines inculcated by
plilofophy.  Dicgenes Eaertins fays, that Plate
was the firft who called the inhabitants of the
carth oppofite to us, Anliﬁoda. He does not
mean, that Plato was the firll who taught this opi-
nion, but only the firft whe made ufe-of the term
Antipodes ; {or, in another place, he mentions
Pythagoras as the firft who taught it. There i
alfo a paflage in Plutarchk, wheieby itappears, that
it was a point of controver{y in his time: and Lu~
eretius and Pliny, who oppofe this notion, as well
as St. Augufline, allferve as witnefles that it muft
have prevailed in their time, :

8. I make no mention of the condemnation of
Bifhop Firgibus by Pope Zachary, for having
taught this doéirine, becaule it is a miftake: the
Pope, in that letter of his to St. Bonzface, {peaks
only of thofe who maintatned, that there was ano-
ther world befides this of eurs, another fun, anos
ther moon, and fo on. ° T

" 9. As to the proofs which the Ancients brought
of the fphericity of the Earth, they were the
very feme that the moderns make ufe of. Plny,
on this fubjett obferves, that the'land which re«
tires out of fight to perfons on the deck of a fhip,

) I - appeas
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sppears flill in view to thofe who are upon the,
mall; and thence concludes that the earth is’
round. Ariflotle drew this confequence not only
from the fhadow of the earth’s being circular on
she difk of the moon in the time of an eclipfe, but.
alfo from this circumflance, that in travelling
fouth, we difcover other ftars; and that thofe
which we faw before, whether in the zenith, oc
elfewhere, change their fituation with refpett to:
© us. . .
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CHAP XV
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©1o8ens

Of the REVOLUTION OF THE PLANETS about

thetr own axis.

1. OW ufeful an aid the invention of Te-

lefcopes hath been to the aftronomical
obfervztinns of the Moderns, is particularly evi-
dent from their difcovery, that the Planets re-
volve on their axis ; a difcovery founded on the
periodical revolution of the fpots obferved on their
difks: fo that every planet performs two revolu-
tions, by the one ol whichit s carried with others.
about a common center; and by the othet moves
upon its axis round its own. But all that the mo-
derns have advanced in thisrefpeft, ferves only to
confirm to the Ancients, the glory of being the
firlt difcoverers. The Moderns are in this to
the Ancients, as theFrenck Philofophers are to Sir
Ifaac Newton, all whofe labours and travels in vi-.
fiting the Poles and Equator to determine the
figure of the Earth, ferve only to' comfirm what

Sir Z/aac had thought of it, without fo much as.

ftirring from his clofet. Inthe fame manner, we

have proved, that moft of our experiments have

ferved, and do ftill contribute to confirm and fup-
port the conje€tures of the Ancients ; “although it
hath often happened, that thofe very conjeftures
of theirs, which are now fo generally received
as_true, have formetly been as generally decried.
Of this we have had'inftances in the preceding
* chapter, and the prefent will exhibit another not
lefs remarkable. :

' ’ 2. Whatever

N
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2. Whatever were the arguments upon whiche
the Ancients founded their Theory, certain it is,

they clearly apprehended, that the Planetsrevolved -

wpon their own axis. Heraclides of Pontus, and-
Ecphantus, two celebrated Pythagoreans, inti-
mated this truth long ago, and made ufe of a very:
apt comparjfon to convey their idea, faying, that
the Earth turned from weft to eaft, juft as a wheel
does upon its axis, or center. And Plato extended.
this obfervation from the Earth to the other Pla.
nets; for, according to Atticws, the Platonic, who-
explains his opinion, * To that general motion-
“ which: makes the Planets defcribe a circular
 courfe, he added another refulting from their
‘ {plterical fhape, which made each of them move-
** about its own center,. whilft- they performed.
* the general revolution of their courfe.”  Ploti-
wus alfo afcribes this {entiment to Plato, for {peak--

ing of him he fays, that befides the grand circular

courfe obferved by all the ftars in general, he
thought they each performed’ another about their
own center. .

3. Cicero afcribes the fame notion to Nicetas of
Syracufe, and quotes Theophraflus to warrant:
what he advances ;.this is he whom Diogenes. Laer-
ttus names Hycetas, whofe opinion was,. that the
celerity of the Earth’s. motion about its own axis,
and otheruife, was-the only caufé of the apparent
sevolutions of the Heavenly Bodes..

4. Ourfecondary planet, the Moon, gave the
Ancients an opportunity of difplaying their pene--
tratien. They early difcovered, that it had no-
light of its own, but fhone with that whick it re-
Slecled from wne fun.” This, after Thales; was the -

E 6 fentimen
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Jentiment of Anaxagoras and of Empedocles, who
thence accounted not only for the mildnefs of itd
fplendor, but the imperceptibility of its heat;
which our experiments confirm : for with all the
aid of burning glafles, we have never yet found
it praéticable to produce the leaft effett of heat
frum any combination of its rays.

5. The obfervations made by the moderns, tend
to perfuade us, that the Moon has an atmofpherc.
though very rare, In atotal eclipfe of the fun, there
appears sheut the difk of the moon, a glimmering
radiance, parallel to its circumlerence, which be-
cotnes more and more extenuated, or rare, as it di-
verges from it. This, perhaps, is no other than an ef-.
feér proceeding from fuch a fluid as air; which by
reafon of its weight and elafticity, is rather more
denfe at bottom than at top. With a telefcope we
cafily difcern in the Moon, parts more elevated, and
more bright than others, which are judged to be
mountains.  We difeern alfo other parts lower
and leis bright, which lcem to.be vallics lying bea
tween thofe mountains,  And there are other
parts, which refle¢ting Icfs light, and prefenting
one uniform fmooth furface, are fuppofed-to te
large pieces of water. 1f the Moon then has its
colle&tions of water, its atmofphere, its mountains;
and its vallies 3 it is thence inferred, that there
may alfo be rain there, and fnow, and all the
other aérial commotions natural to fuch a fitua-
tion ; and our idea of the Wildom and Power of
God intimates to us, that” he may have placed
creatures there to inhabit it ; rather than that af
this difplay of his fkill, fhould be a mere wafte.

6. The Ancients, who had not the aid of Ten
defcopes, fupplied the defe&t of that inftrument by
a vivaciq
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a vivacity of penetration ; for without the means
that we have, they have deduced all thofe confe-

uences that are admitted. by the Moderns : and
Zifcovered long before by the mental eye, what.
ever hath fince been prelented to corporeal fight
through the medium of Telefcopes.

7. We fee, by fome fragments of theirs in how
fublime a manner, and worthy of the majeity of”
Deity, they entered into the views of that Supreme
Being in his deftinetion of the Planets, and - that
mulutude of ftars placed by him in the firmament.
They looked upon them as fo- many Suns, about
which rolled Planets of their own, fuch as thofe
of our folar fyftem. Nay, they went farther,
maintaining that thofe planets contained inhabi-
tants, who%e natures they prefume not to defcribe,
though they fuppofe them to yield to thofe of ours,
meither in beauty nor in dignity. Orpheus is the
moft ancient author, whofe: opinion.on this fub-
jett hath come down te us.. Proclus prefents us
with three verfes of that ancient philofopher,
wherein he pofitively aflerts,. that the Moon was
another earth, having in it mountains,ualleys, Se.

8. Pythagoras, who followed Orpheus in many
of his opinions, taught likewile, that the moon.
was an earth likeours, replete with arimals, whofs
nature he prefumed not tq defcribe, though he was
perfuaded, they were of a more noble and elegant
kind than ours, and not liable to.the fame in,
firmities.

9. It were ealy liere to multiply quotations,
and fhew by a croud of paflages, that this opia
Bion was very common.among. the ancient philos
. R " {ophers;,
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fophers ; but I fhall content myfelf ‘with adding:
a remarkablc pallage of Stobzus, wherein he gives
us Democritus’s opinion- about the nature of the
moon, and the caufe of thofe fpots: which we fee-
upon its ditk. That great philofopher imagined,.
that thoje /pots were no other than Jhades, formed.
by the excejiive haght of the lunar mountains, which.
intercepted the light trom the lower parts of that
planet, where the vallies formed themlelves into
what appeared to us as thades or fpots. Plutarck-
went farther, alledging, that there were embo--
fomed in the moon, vaft feas, and profound ca«
verns. Thele, his conjettures, are built upon the:
fame foundation with thofe of the Moderns : for, .
fays he, thofe déep and extenfive fhades which
appear upon the ditk of that planet, muft be:oc--
cafioned by the vaft [ias it-contains; which are-
incapable “of refle€ting fo vivid a light; as the -
more folid and opake parts; or by caverns ex--
trcme;y wide and deep, wherein the rays of the fun.
are abforbed, whence thofe fhades-and that obicu.
rity which we call the fpots-of the Moon.. And-
Xenophanes faid, that thofe immenfe - cavities-
were inhabifed by another race of men,. who-
Jived there, juft as we do upon earth..

10. Yet itappears from one place in Plitarch,
that in bis time, as wel asof late, it was difputed:
by many, whether the moon yielded any exhala«
tions or vapours for the produétion of rain, and’
the other meteors, He took part .with thofe who
held the negative, being perfuaded that the moon
muft be fo intenfely heated by the never-ceafing;
aétion of the fun’s rays upon 1t, that all its humi--
dity muft bedried up, fo as to render it incapable.
of furnifbing new vapours ; whence he concludes;.
: . < . thas
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that there exifted there, neither clouds, nor rains,
nor winds; and of courfe neither plants nor ani.
mals. . Now, this is the very realon alledged by
fuch of the Moderns as oppofe the notion of the
Moon’s being inhabited ; whereas the only necef-
fary confequence 1is, that the inhabitants of that
planet muft be intirely different from thofe of
ours, and by their conftitution fitted to fuch
aclime, and fuch an habitation. But however
this be, it appears from this paffage, that the
opinion here mentioned, had partizans even in.
Plutarck’s time, who were no lefs fertile than we:
are in conjettures to fupport it.. :

L _.CHAP:
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CHAP. XVL

Tue Mirky Way; Jfolar Syflems, or &
plurality of Worlds. i '

S HAT lucid, whitifh zone, which is feen in
the firmament among the fixed ftars, muft
have for a long while-attratted the attention of the
ancients, and occafioned them to advance a great
many conje&ures about the reafon of it,and among;
the various opinions refpefting it, many with.
out doubt, multto us appear groundlefs, fince one
only can be true. Bat this kind of deficiency is,
what will befal genius in every age, however
bright, and efpecially thofe who appeared in re-
mote ages. A courfe of centuries {fo familiarizes
the difcovery of any truth, after it hath gained-
the general confent, that we are aftonifhed, men of”
real ability, fhould-ever have hefitated about things
which we have known from our infancy; and’
we never give ourfelves the trouble to think, that
the day perhaps fiall come, when the ideas of”
Locke and Lezbnits, and thofe of the Newtonzans,
refpeéling attraltiop, and of our other naturalifls:
upon other fubjets, will be regarded by pofterity,
as things fo obvious, that they will be amazed,.
how fuch great men could for any time refift fuch
evidence. Should any one of us appear to them.
to-have difcerned the truth, in-thofe points which
are at prefent in debate, how many of us wilk
Jeem to Bave advanced nothing but reveries - and:
, . , 5y
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it will be happy, if, among fuch a variety of
opinions, fome be found to be true; for it is no
inconfiderable thing among men, when at great
intervals, fome one or other arifes among them,
who, with fure fteps fo advances, as to keep clear
of thofe devious paths wherein others had wan-
dered. This hath frequently happened among the
Moderns, and fo it alfo did among the Ancients.
T'ruth often beamed through the ob?curity in which
their knowledge was enveloped. Many erred in
their conjeftures, whilft only one or two difco-
vered the right courfe, and pointed it out to others;
fo we, of this age, direét our views by the beams
of thofe geniufes who have illuminated it.

2. The Milky Way, and Fixed Stars, have been
an objett of enquiry to many philofophers. As to
tbe former of thefe, the Pythagoreans held that is
had once been the fun’s path, and that he had left
in it that trace of white, which we now obferve
there. The Per;'/zatetic.f have aflerted, after Ary/-
totle, that it was formed of exhalations, fufpended

“high in air. I eafily admit, that there were

miftakes; but all were not miftaken in their con-
je€tures. . Democritus, without the aid of a telefe
cope, preceded Galileo in remarking, that what
we call the Milky Way, contained in 1t an innume-
rable quantity of fixed flars, the mixture of whofe
diftant rays occafroned the whitene/s which we thus
denominate : or to exprefs it in Plutarch’s words,
it was the united brightnefs of an immenfe number

of flars.

3. The Ancients werenolefs clear in their con-
ceptions of the nature of the Fixed Stars than we
are ; forit isbut a fhost while:ago, that the Mo-

i erns
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derns adopted the ideas of thofe great Mafters one
this fubjeet, after having rejefted them during,
many ages. It would be reckoned an abfurdity
in Philofophy at picfent, to doubt of thofe Stars
being Suns like ours, each refpeftively having
plancts of their own, which revolve around them,
and form various folar fyftems, more or lefs re-
fewbling that of ours. All philofophers at pre-
fent, admit of this theory ; and even lcfs philofo--
phic minds, begin to render this conception fa-
miliar to them, thanksto the-elegant work of Mr.
de Funtenelle. ‘

4. And this notion of a Plurality of Worlds,
was generally inculcated by the Greek Philofo-
phers.  Plutarch, afier having given an account:
ofit, fays, * Thathe was fo far from finding fault
¢ with it, that he thought it highly probable there-
‘* had been, and-were, like this of ours, an in--
* numerable, though not abfolutely infinite multi-.
“ tude of Worlds; wherein were, as well as here,.
“ land and water, invefted by fky.” '

5. Anaximenes was one of the firll who taught:
this doéirine. Hebelieved, that the Stars were im-
merz/é maffesof Fire, around whick certain terrefirial’
globes, tmperceptible to us, accomplifhed their peri-
odic revolutions. It is evident, that by thefe ter-
¥eftrial globes, turning round thofe mafles of
fire, he meant planets, fuch as ours, fubordinate-
to their own fun, and forming along with him a.
folar fyftem.

\

- 6. Anaximenes agreed with Thales in this opi-

wion, which pafled from the lonic to the Italic-

fett; who held, that every. flar was a world,
‘ ' ' containing
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containing.in itfelf a fun and planets, all fixed in
that immenfe fpace, which they called Ether.

7. Hevaclides, and all the Pythagoreans taught
the fame, that every 71/’” was a world, or /lz%at
Sifiem, kaving, like this of ours, its fun and pla-
nets, invefled with an atmofphere of air, and mov
ang wn the flud Ether, by which they were fuftained.

1s opinion feems to have been of ftill, more
ancient origin. We find traces of it in the verfes
of Orpheus, who lived in the time of the Trojan
War, and taught that there was a plurality of
worlds: a dottrine which Epicurus alfo looked
upon as very probable.

8. Origen, in his Philofophumena, treats amply of
the opinion of Democritus, faying, ¢ That he
“ taught, that there was an innumerable multitude
“ of worlds, of unequal fize, and differing in
“ the number of their planets; that fome of them
“ were as large as ours, and placed at unequal
« diftances ; that fome were inhabited by animals,
« which he’ could not take upon him to defcribe :
« and that fome had neither animals, nor plants,
“ nor any thing like what appeared among us.”
For that truly philofophic genius difcerned, that
the different nature of thofe fpheres required inha-

. bitants of very different kinds. '

9, It appears, that 4riffotle atfo held this opi~
nion, as did hkewile Alcinoiis, the Platonzc, and
Lewts Calius de Rovigo, alcribes it to Plotinus;
who held befides, that the earth, compared to the
reft of the univerfe, was one of the meaneft globes,
1 1t. \

10, It
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*f1o. It was certainly, in confequence of fuch an
idea, that Phavorinus firuck out into that remark-
able conjeélure of his, of the exiftence of other
lanets, befides thofe known to us. * He was
* altonifhed how it came to be admitted as cer-
* tain,that there were no other wandering ftars,
“ or planets, but thofe obferved by the Ckaldeans.
* As for his part, he thought that their nnmber
“ was more confiderable than was vulgarly given
« out, though they had hitherto efcaped our no-
“ tice.”” Herein all likelihood he alludes to the
reality of thofe fatellites, which have fince be-
come manifeft by means of the telefcope. - It re-
quired fingular penetration to be capable of form-
ing this fuppofition, and of having, as it were
predited this difcovery. Sereca makes mention
of a fimilat notion of Democritus ; who, in a trea:
tife which he wrote concerning the Planets, of
which only the title has been handed- down to us,
fuppofes that there were many more of them, than
bad yet come within our view : though he fays.
nothing either of their names or magnitude..

S CHAP
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C H A P. XVIL
~ Of CoMETs.

1.THERE is no extravagance of fancy, how
wild foever, but what hath been hazarded
in different ages, to account for the nature of
comets, amd the irregularity of their courfe.
Even in the laft age, Kepler and Hevelrus advanced
conjettures entirely extravaglmt refpefting the
caufe of thefe phenomena. Mr. Caffinz, and after
him Sir //aac Newton, have at length given cer-
tainty to the opinions of the philofophers in this
refpe&, by obfervations and calculations moft juft
and accurate; or, to fpeak with more propriety,
by recalling and fixing our attention upon what
had formerly been advanced by the Chaldeans,.
Egyptians, Anaxagoras, Democritus, Pythagoras,
Hippocrates of Chios, Seneca, Apollonius Myndius,
and Artemidorus. For, in treating of the nature
of thefe ftars, their definitions of them, the reafons
they affign for the rarenefs of their appearance,
and the apologies they make for not having yet
fomned a more exatt theory, are all in the ver
terms that Seneca had alteazr ufed. With refpeét
to the time of that philofopher, we have formeriy
taken notice, that the colleéting together the ob-
fervations anciently made of the returns of comets,
was not fufficient to eftablifh the theory of them ;
becaufe, their appearances were fo very rare, that
there had not been an opportunity of making a pro-
per number of obfervations, to determine w/zct}{u_r
- their
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thetr courfe was regular‘ or not; but that the
Greeks, who had fome time before obferved this,
were applying themfelves to refearches of this

kind.

2. Seneca, in the {ame place acquaints us, that
the Chaldeans looked upon comcts as planetary
bodies; and Diodorus Siculus, in his hiftory,
giving an account of the extent of knowledge
.among the Egyptians, praifes them for the ap-
‘plication with which they ftudied the ftars and
their courfes: where he remarks, that they had
‘eolleéted obfervations very ancient and very exaét,
fully informing them of the feveral motions,
orbits, and ftations of the planets ; adding alfo, thae
they could foretel earthquakes, inundations, and
the return of comets.

g. Ariflotle, in laying down the opinion of
Anaxagoras and Democritus, {ays ofi the firft,
‘that he apprehended comets to be an aflemblage
of many wandering flars; which, by their ap.
‘proximation, and the mutuad blending of their
aays, rendered themfelves vifible to ws. This
‘notion was far from being philefaphical, yet was
‘it preferable to that of foine great moderns, fuch
a8 Kepler and Hevelius, who weuld have i¢, that
_-they were formed out of air, as fihes are out of
“ -water. Pythagoras, who approached very near
sto the times of Anaxagoras, taught, according to
Ariftotle’s account, an opiniea worthy of the moft
‘enlightened age; for e looked upon comets as
Jars, whick cvrculated regularly though ellipticall
about the fun, and whick appeared to us onZ;
in particular parts of their orbit, and at con-
fiderable difances of time; and the ervor which
Ariflotle
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HAriflotle falls into, in endeavcurin§ to exphia
WPyihagoras’s fentiment by a comparifon referrin
4o the planct Mercury, ought not to be imput
‘to the Pythagoxic {chool.  Arifotle relates alfo
‘the teftimonies of Hippocrates of Chios, and £/
.ckylus, in confirmation of this opinion. ,

" 4. Stobeus prelents us with. Pythagoras’s fenti-
ament in the very terms of Arz'/}ot./c,mt%ough fome.
what mere clearly ; for he fays, they 2magined
the comets to be wandering planets, whick appeared
only at certain times during their courfe.

5. Upon the whole, Sexeca, more than any
-other, hath difcufled this fubjeét like a true phi-
lofopher. In his feventh book of natural queftrons,
he relates all the different opinions refpefting
comets, and feems to prefer that of Artemidorus,
-who imagined, ¢ that there was an immenfe
« pnumber of them, but that their orbits were
¢ fo fituated, that, fo far from being always

< within view, they could only be feen at one

« of the extremities.” He afterwards reafons
upon this with e ual 'eh;gance and folidity.
« Why fhould we& aftonifhed,” fays he, « that
« comets, which are fo rare a fpeltable in the
« world, have not yet come under certain rules:‘
<« or that we have not hitherto been able to deter-

« mine, where begins or ends the courfe of

-« planets, as ancient as the univerfe, and whofe
“ returns are at fuck diftant intervals? The
« time will come,” cries he, “ that poflerity will
« be amazed at our ignorance in things fo very

< evident ; for what now appears to us obfcure,

< will one day or other, ‘in the courfe of ages,
« and through the induftry of our defcendants,
: * become
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* become manifeftly clear; but a fmall number
« of years, paffed between ftudy and the indul
¢ gence of paflion, will not avail for refearches
“ o important, as thofe which propofe to them-
fclves the comprehenfion of natures fo re-
* mote.”

6. Upon a review of the feveral paffages which
we have juft now cited, it muft be admitted, that
the moderns have faid nothing folid with regard
to comets, but what is to be found in the writings
of the ancients; except what later obfervations
have furnifhed them with, which Seneca judged
to be fo neceflary, and which only can 'Lc the
effet of a long fucceffion of ages. .

&
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C H A P. XVIL

Of the REFRACTION of LicuT, and AsTro.
NOMICAL REFRACTION; aud of PERsPECS
TIVE.

1. T HE Arabians. applied themflelves with

much affiduity to the ftudy of the fciences,
and the fituation of their climate led them to pres
fer ufironony, which they cultivated very early.
There arc a confiderable quantity of their wris
tings in our large repofitories for books, which
have never yet come under our noiice, having
flill remained in manufcript in their original lan.
guage, {o great has been our neglett of them for
fome ages. Yet thofe who have been at the
pains curioufly to ranfack thofe manufcripts, have
been well rewarded for their trouble, by the ac-
quifition they have thence made of many ncw
and original ideas, and the information they have
received of various mventions and difcoverics ufe~
ful and entertaining. A learned gentlemman at
Oxford, who carefully examined the . drabian maa
nufcripts in the famous library of that univerfity,
gives his fanftion to,this in a manner that {hould
engage others to imifate his example in fuch ree
fearches. Among other motives naturally tending
to produce this effett, hefays; “ The advantages
« recommending the ftudy of aftronomy to -the
* people of the caft were many.  The ferenity of
« their weather; the largencls and corseétnels
« of the inftruments they made ufe of, much cx-
Vor. V. I “ ceeding

.
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« ceeding what the moderns would be willing to
« believe; the multitude of their obfervations and
¢ writings being {ix times more than what have
« been compoled by Greeks and Latins ; and,
« in fhort, the number of powerful princes, who,
* in a manner becoming their own magnificence,
« aided them with proteftion.  One letter is not
« fufficient,” fays ke, * to fhew in how many
refpetts the Arabian aftronomers deteéted the
deficiency of Piolemy, and the pains they took
to corrett him; how carefully they meafured’
time by water-clocks, fand-glafles, immenfe
folar dials, and even what perhaps will fur-
s prife you, the vibrations of the pendulum ; and
¢ with what affiduity and accuracy they con-
« dufled themfelves in thofe nice attempts,
¢ which do fo much honour to human genius in
"¢ the taking the diftances of the flars, and the
¢ mealure of the earth.”

-
-

3
-

"
-

L1

3

-

-

a. Hence it is manifeft that the vibration of
the pendulum was employed by the ancient Ara-
bians, long belore the epocha we ordinarily aflign
for its firft difcovery ; and the.ufe it was applied
to, was exaéily to meafure time, the very purpofe
for which we now employ it.

3. The difcovery of the refraétion of light, is
of more antient origin than is generally imagined ;
for the caufe of it appears to have been known to
Liolomy. According to Roger Bacon’s account,
that great philofopher and geometrician gave the

fame explanation of that phenomenon, which
Dejcartes has done fince ; for he fays, that a ray,
paffing from a more rare into a more denfe medium,
$ecomes more perpendicular.  Ptolomy wrote a
: . treatife
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treatife on optics, which was ex‘ant in Bicons
time ; and A/hazen feems not only to have known
that treatife of Pto[omy, but to have drawn
thence whatever is truly eftimated in what he ad-
vances about the refrattion of light, aftronomical
refraétion, and the caufe of the extraordinary _
fize of planets when they appear on the horizon.
This laft point, difcuffed with fo much warmth
between Mallebranche and Reges, had already
been adjufted by Prolomy.

4. Ptolomy, and after him Alhazen, faid, * that
when a ray of light pafles from a more rare into
a more denfe medium, it changes its direftion
when it arrives upon the furface of the latter,
delcribing a line which interfeéts the angle
“ made by that of its firft direftion, and a per-
« pendicular falling upon it from the more denfe
“ medium.”. Bacon adds, after Prolemy, that
« the angle formed by the coincidence of thofe
two lines, is not always equally divided by the
refratted ray; becaufe in proportion to the
greater or lefs denfity of the medium, the ray
_1s more or lefs refrated, or obliged to decline
¢ from its firft dire€tion.” Tn this he approaches
very near to the reafon afligned by Sir J/aac New-
ton, who deducing the caufe of refrattion, from
the attraftion made upon the ray of light by the
bodies furrounding it, fays, ¢ that mediums are
« more or lefs attraftive in proportion to their

« denfity.” : '

[

[
({3
[{3

[

~ 5- Ptolomy, acquainted with the: principle of
the refraétion of light, could not fail to conclude,
that this was the caufe alfo of what was called
aftronomic refraftion, or of the appcarance of
) F 2 ©  planets

’

’
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planets upon the horizon before they camc there;
having recourfe therctore to this principle, Le « .
counted for thofe appcarances from the diTers e
there was between the medium of air, and thau of
ether which lay beyond it; fo that the rays of
light coming from the planet, and cntering into
the denfer medium of our atmofpliere, muft of

courfe be fo attraéied asto change their direétion, -

and by that means bring the flar to our view, be-
fore it reaily come upon the horizon.  Alhazen
tells us of a method whereby we may aflure our-
felves of tuth by obfervation. ¢ He bids us take
 an armillary {phere, and upon it meafure the
s« diftance of any ftar from the pole, when it
"¢ pafles neareft its zenith under the méridian,
« and when it appcars on the horizon. ¢ This
« laft,” he fays, © will be its fmalleft diftance.”
He then makes it appear, that refraétion is the
caufe of this phanomenon. Yet Alhazen advances
notliing but what he derived from Ptolomy ; and
ncither one nor other of them have applied this
important difcovery in aftronomy, fo as to deduce

from it, that the apparent elevation of the ftars,

when near the horizon, ncceflarily requires to be
correfted,

6. Roger Bacon, enquiring into the caufe of
that difference of magnitude in ftars when feen
on the horizon, {rom what they have when viewed
over head, fays, in the firft place, that it may
precced from this, ¢ That the rays coming from
¢ the ftar are made to diverge from each other, not
¢ only by pafling from the rare medium of ether
% into the denfer one of our furrounding air, but
« alfo by the interpofition of clouds and vapours
« arifing out of the earth, which repeat the re-
¢ fraftion and augment the difperfion of the rays,

“ whereby
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whereby the obje&t mufl needs be magnified to
our eye.” ¢ Though,” fays he afterwards,
there has been affigned by Prolomy and Alhazen
another caule for this; thefe authors.thought
that the reafon of a ftar’s appearing larger atits
rifing or fetting than when viewed over head,

. arofe from this, that when the ftar is over

head, there are no immediate objetts perceived
between it and us, {o that we judge it nearer to
us, and are not furprifed at 1s littlenefs ; but
when a ftar is viewed on the horizon, it lies
then fo low, that all we can fee upon earth,
interpofes between it and us, which making it
appear at a greater diftance, we imagine it
larger than it 1s. For the fame reafon the fun
and.moon, when appearing upon the horizon,
feem to be at a greater diftance, by reafon of
the interpofition of thofe objetts which are
upon the {urface of our earth, than when they
are overhead ; and confequently there will
arife. in our minds an idea of their largenefs,
augmented by that of their diftance,and this of
courfe muft makeit appear larger to us, when
viewed on the horizon, than when feen in the
zenith,” '

N

7. Moﬁ of the learned deny the ﬁmcients the ad-

vantage of having known the rules of perfpeétive,
" or of having put them in praéiice ; although V3-
¢ruvius makes mention of the principles of Demo-
critus and Anaxagoras refpefting that fcience,
3n a manner that plainly thows they were not ig-.
norant of them. ¢ Anaxagoras and Democritus,”
fays be, “ were inftrufled by Agatarchus the

[ 13

73

difciple of E/chylus. They both of them taught
the rules of drawing, fo as to imitate from any
Fg » ¢ point

’
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“ point of view the profpeét that lay in fight, by .

* making the lines in their draught, ifluing from
¢ he point of *view there, exattly refemble the
* radiaton of thofe in nature; infomuch that,
“ however ignorant any one might be of the
* rules whereby this was performed, g’et they
* cowd not but know at fight the edifices, and
 other profpeéts which offered themfelves in the
« perfpecuve feenes they drew for the decoration
* of the theatre; where, though all the objefts
“ were reprefented on a plan lurface, yet they
“-fwelied oat, or retired from the fight, juft as
¢ objetts do endowed with all dimenfions.”
Again he favs, « that the painter dpatarius drew
“ a{cene for the theatre at Tralles, which was
“ wonderfully pleafing to the eye, on account that
 the arvft had fo well managed the lights and
« Shades, that the architelure appeared in reality
“ to have all its projelions.” ~ Plato, in two or
three places of his dialogues, fpeaks in fuch a
manner of the effeéts of perfpettive, as makes it
evident that he was acquainted with its principles.
Pliny fays, « that Pamphilus, who was an ex-
« cellent painter, applied himfelf much to the
« ftudy of geometry, and maintained that, witk-
“ out its aid, it was impoffible ever to arrive at
« perfeclion in that art; which holds certainly
. “ true with refpett to perfpective.””  And alittle
+ farther he ufes an expreflion, which can allude to
nothing but perfpeétive ; when he fays, ¢ that
« Apelles fell thort of Afclepiodorus in the art of
« laying down difiances in his paintings” Lu-
czan, i his dialogue of Zeuxis, {peaks of the ef-
febts of perfpeétive in pitures. Philofiratus, in
his preface to his drawings, .or hiftory of paint-
ing, makes it appear that he knew this fcience i ‘
: an
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and in the defcription he gives of Menatins's pice
ture of the fiege of Thebes, he places full in Lyl
the happy effetts of perfpettive when ftudied wi b

- care. There he extols the genius of this painter,

who, in reprefenting the walls of the place in-
vefted, and {caled by foldiers, placed fome of them
full in view, others to be {een only as far as the
knee, others only at half length, and others whofe’
heads only, or helmets, were feen, till the whole
ended in the points of the fpears of thofe who
were not feenat all; and he adds, that all this
was the eflett of perlpeétive, which deceives the
eve by means Of the flesure of its lines, which
gradually approaching one another as they {eem
to recede from view, proportionally dimini(h the
enclofed objells, and make them appear to re-
tire.

o

8. Ariflotle was the fiifl who propofed the fa-
mous problem, refpcétiag the roundnefs of that
image of the fun, which is formed by his rays
pafling through a fm:ll punéture, even though
the hole itfelf be fquaie or triangular.  Marolle,
refolved this about the middle of the fifteenth
century, by demonftrating that tiis puncture is
the vertex .of two cones of light, the one of which
has the fun utfelf for its bafe, and the other the

_refralled image. Upon-this Mr. de Montucla al-

cribes to him the whole honour of the folutionr
of this optical problem, formerly indeed propofed
by Ariffotle, but which thet ancient philofopher,
fays he, according to his wonted way, had but
badly accounted for. Itis with regret that I find
mylelf obliged to animadvert upon fome very ma-
terial miftakes, into which Mr. de Montucla has
flipt, whofe judgment I fo much revere on other

4 occafio: s
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eccafions. Tor fuft of all, from his manner of
quoting this problem of Arifteile, it appears that
ke ncither confulted the Greek text, nor even the
" Latin verfion that accompanies it: infomuch that
I am quite at a Jois to conceive where he came
by this preblem of Ariflotle, as he produces it ;
and {til more, where he met with this obfcure
folution of it, which he imputes to that ancient
. philofopher.  Ariflorle’s only inquiry is, why the
Jumy in tranfmitting his beams through a fquare
pundure, does not form a rechlineal figure? And
Mr. de Montucla, mftead of this, makes him fub
ttitute quite another queftion, ré{;e&ing the fun
m a partial eclipfe: why- his rays, in pafling
through fuch a punéture, fhould produce a figure
exaftly refembling that part of his difk, which
remains yet unobfcured? But of all this there is
not one word in Ariflotle.  Mr. de Montucla af-
terwards affirms, that this queflion, the proper
folution of which had till then been defpaired
of by naturaliils, reduced them all to the necef-
fity of faying with driflotle,  that light naturally
threw 1tfclf into a round form, or affumed the re-
Sfemblance of the luminous body, as Joon as ever it
had_furmounted the obflacle whick put it under
confiraint, Now this again is what driffotle fays
nothing at all of. He gives two folutions of his
own problem: the firft of which is certainly the
foundation, if not the intire fubftance, of what
M. de Montucla calls the difcovery of Marolle.
To enable the reader to decide, whether I have
wronged Mr. de Montucla, 1 prefent him with a
literal tranflation of a paflage of Ariffotle’s, con-
, taining in it his firft folution of this problem.
Why 15 it that the fun, in paffing through a fquare
punllure, forms ufelf into. an orbicular, and not
) ' o ' wmle
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tnto a redilineal figure, as when it _flines througk
a grate? Is it not becaufe the efflux of its rays,
“through the punllvre, converges it into a cone
whofe bafe is the luminous circle ? This may. ferve
to confirm, what I have formerly ventured to af-
fert, that we but feldom do jullice enough to the
ancients, either through our intire negle&t of
-them, or from not rightly underflanding them.

¥ CHAP
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C H A P. XIX

Of the many DISCOVERIES of the ANCIENTS i3
MATHEMATICS, &, -

1. A Large book might be compofed, were we

but_ curforily to mention all the impor-
tant difcoveries in geomelry, mathematics, and
philofophy, for which we are indebted to the
ancients. \Wherefore, not to fwell this volume
we {hall jufl point at the principal of them, with-
out infifling at length; becaufe it is generally ac-
- knowledged that they owe their origin to thofe
philofophers of antiquity.

2. All the learned agree, that Thales was the
firft we know of, who prediéted eclipfes ; pointed
out the advantages that muft arife from a due 0b-
Servation of the little bear, or polar flar ; taught
that the earth was round, and the echiptic in an
eblique pofition. He did no lefs fervice to geo-~
metry than aftronomy. He inftruéted in that
faience the Egyptians themfelves, to whom he
went to be taught. He fhewed them how ¢o mea-
Sure the pyramids by the length of their fhades, and
to determine the meafure g/g tnacceffible heights and
diflances, by the prcrztoortion of the fides of a tri-
angle. He demonltrated the various properties
of ‘the circle; particularly that whereby it ap-
pears, that all triangles whick have the diameter

Jor their bafe, the fubtending angle of whick
- douthes the circumference, are in that pomt of con-
trald
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trad right-angled. He difcovered refpefting the
ifofceles triangle, that the angles at its bafe were
equal; and was the firft who fcund out, that in
right lines cutting one another, the oppofite an-
gles are equal. In fhort, he taugsht a great many
other valuable truths, too long to be' narrated..
We owe to Anaximander, the {uccellor of Thales,.
- the inveation of the armillary [phere, and of Jun~
dials; he was likewife the firft who dicw a geo-

graphical map.

3. Pythagoras has already afforded to us many
inftances of his profound knowledge in all the
fciences.  There are few philofophers, even
among the ancients, who had {o much fagacity
and dépth of genius. ~ He was the firlt who gave:
fure and fundamental precepts with refoeét 1o
mulick, which he fixed upon by a rcach of. dif-
cernment that was extraordinary. Strfuck by the
difference of founds which 1ffued fro:n the ham-
mers of a forge; but came into unifon at the:
fourth, and fifth, and eighth percuflions; he con-
cluded that this muit proceed from the difference
of weight in the hanmmmers ; he had them weighed,
and found that he had conjettured right.  Upcm
this he-wound up fome mufical {trings, in number
equal to the hammers, and of a lengthr propor-
tioned to their weight; and found, that at the

" fame intervals, they correfponded with the ham-
mers in found. It was upon the fame principle

that he devifed the monothord; an inflrument:

_confifting of one ftring,. yet capablc of eafily de-.
.termining the various relations of found. He
alfo made many fine difcoveries in geometry,,

among others that property of a right-angled tri-

angle, that the Jquare of the hypothenufe, or [ide

Fe Jul tend.ng;
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ultending the right angle, is equal to the fqmares
{f the tao other /fr/c’f Andqhe gave t{?ﬁr&
tketch of the dotirine of ifoperimeters in demon-
firating, that of all plain figures, the circle is the
largelt; aud of all folids, the fphere.

4- Plato likewile applied himfelf to the ftudy
of mathematics; and we owe to him many fine
difcoveries in that fcience. He it was, who firft
Sntroduced the analytic method, or that geometric
analvfis, which enables us to find the truth we are
an qucft of, out of the propofition itfelf whick we
aant to refolve.  He it was who at length folved
the famous problem, refpetting the duplication of
the cube, on account of which fo much honour
is paid, by all the philofophers of his fchool, to
Eudoxus, dArchytus, and Meneckmus. .To him
allo is afcribed the folution of the problem concern-
ing the trifeclion of an angle ;. and the difcovery of
the conic féitions.  Pappus hath given us the fum-
mary of a great many analytic works. In the
preface to his feventh book, we meet with this
principle of Guldinus, that whatever figure arifes
Jrom the circumvolution of another, is produced
by the revolution of the latser about its centre of
gravity. :

5. Geometry is indebted to Hz;btaarcbu.r for the
firlt elements of plain and fpherical trigonometry ;
and to Diophantes, who lived g6o years before

¢fus Chrift, we owe the invention of algebra.

hat the ancients laid the firft foundations of al-
gebra, is a thing out of doubt, and thewn by the
celebrated W'ali’; in his hiftory of that fcience, -
He makes no queftion but algebra was known ta

the
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the ancients, and that they thence drew thofe
Tong and diflicult demonftrations which we meet
with in their works. He fupports his opinion by
the tefttmonies of Schoten, Oughtred, and Bar-
row; and makes mention of a manulcript in the
5 Savilian library, which treats of this {cience, and
i bears the name of Apollonius. "But he thinks the
i ancients carefully concealed a method, which
[ furnifhed them with fo many beautiful and difh-
cult demonttrations; and that they chofe rather
to prove their propofitions by reafonings ad ab-
Jfurdum, than to-hazard the difcovery of that me-
“thod, which brought them more direétly to the
refult of what they demonftrated. ‘One to whem
algebra is much indebted, Leibnits, forms the
fame judgment. Speaking of the higher opera«
tions of 1t, he fays, ¢ In perufing the arithmetic’
*® of Diophantes, and the geometrical books of
Apollonius and Pappus, we cannot doubt but
the ancients had fome knowledge of it. . Vietus
extended it flill further, in exprefling by thofe
general charatters, not only unknown numbers
and proportions, but fuch as are known; doing
that by figures, which Euclid does by reafon-
ing. And Dq{cartcs hath extended 1t to geo~
metry, in marking by equations the proportions.
« of lines. Yet, even fince the difcovery of our

i * modern algebra, Mr. Bouzllaud, whom 1 was
e % acquainted with at Parzs, and who was without
g b “ all doubt an excellent geometrician, never
{ it « could refle&, but with aftonifhment, on the
ans o “ demonftrations of Archimedes concerning the
byt * properties of the {piral line, and could not con-
e, “ ceive how that great man hit upon the applying
o * the tangent of that line tothe commenfurationth
'
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# the circulation of the circle.”  Nunes is of the
fame opinion with the fonrer; and in his hiftory
of algcbra, regrets that the auncients concealed
from us, a methed which they themfelves ufed;
and fays,  that we are not to think that the
“ greater part of the propofitions of Euclid and
“ Archimedes, were founded by thofe great men
“ in that way of reafonine, in which they have
“ thought proper to traufit them to us.”

6. This method of theirs, which refembled our
algcbra, fometimes however difcovers itfelf in
their refearchies.  We mcer with traces of it fuf-
ficiendly fhrong in the thirteenth book of Euclid;
efpecially if we wake ufe of the Greek text, or
the old Latin tranflation.  And although #allzs
unagines, that they may belong to fome other
fchohiafts; yet the antiquity of the fcience itfelf
will flill be the fame. Some indeed make it
mount much higher, who, led by the authority
of fome able mathematicians amoung the ancients,,
aflign the firft invention of it to Pluto. Who-

ever defires to enter into a more exaét examina--
tion of this, will find in /Vallis a guide and moni.
tor, whofe authority may be acquiefced in, he .
having fet this matter in the clearell light, as well
as made the firlt and nobleit efforts in our time,
to raife algebra to that flate of perfeétion which
it hath now attained. Now, according ta this
able geometrician, the method of invcﬂigming
Enfimte [iricfes took its rife from his arithmetic of
tnfinites, publithed in 1656; and he himfelf ac-
knowledges, that boith of them are founded on
the method of exhauflions ufed by the ancients,
He farther fays, that the method of indivifibles in-
. troduced.
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troduced by Cavallieri, is no other than an abridg-
ment of ¢hat of exhauflions, though fomewhat more
obfcure. He obferves, that the lines and furfaces,
whofe proportion and contents are inquired into,
and alcertained by Cavalliers, differ in nothing
from the infcribed and circumfcribed trian.
gles, whofe approaches drchimedes brought fo
near, that the différence of the fpace inclofed be-
tween them, and that which they approached,
and about which they were drawn, to wit, the
contents of the circle, might become lefs than
any aflignable quantity : and this he proves after-
wards, by an analytic expofition of both. I may
however remark, that from the time of Diophantes,
algebra made but {mall progrefs, till that ot Fietus,.
who reftored and perfeted it, and was the firft
who marked the known quantities by the letters:
of the alphabet..

7. Befides the difcoveries made in aftronomy
by the ancients, which we have been reading,.
there are a great many others, which I cannot
bring into view, in that full manner they delerve..
Yet I cannot omit mentioning here one impor-
tant obfervation of driflarchus. He was the firft
who fuggefted a: method of meafuring the diftance
of the fun jfrom the earth, by means of the half
JeClion of the moon’s difk, or that phafis of 1t
wherein it appears to us when jt is in its quadra.
tures.. :

8. Hipparchus was the firft who calculated ta-
“+Bbles of the motion of the fun and moon, and com--
pefed a catalogue of the fixed fars.. He was allo

- the firft, who, from the obfervation of eclipfes,.
determined the longitude of places upon earth;
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but what above all dees immortal honour to his
genius is, that he laid -le firfl foundations for the
difcovery of the preceflion of the equinoxes.  Mr.
Bayle veprehends Rohault as lying under a mif-
take, when hefays that “Hypparchus knew nothing
*« of the peculiar motion of the fixed ftars from
“ Weft toEaft, which is thecaufeof their varying
« thelongitude.” Yea, and Timaus Locren/es, who
kived belore Plato, taught this very altronomical
truth in clear terms.

GHAP.
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C H AP XX

Of ARCHIMEDES; of the MEcuaNics and
ARCHITECTURE of the ANCIENTS; and of
MicroscorEs, Of SCULPTURE, PAINTa
ING, and the OR1GIN of Music.

1. RCHIMEDES alone would afford {uffici-

ent matter for a volume, in giving a de-
tail of the marvellous difcoveries of a genius fo
profound, and fertile in invention. We have
feen, that fome of his difcoveries appeared fo
much above the reach of men, that many of the
leatned of our days found it more eafy to call
them in doubt, than even to imagine the means,
whereby he had acquired them. We are again
going to produce proofs of the fecundity of ge-
nius belonging to this celebrated man. Lezbnits
did juftice to the genius of Archimedes, when he
faid, that if we were better acquainted with the
admirable produélions of that great man, we would
throw away much lefs of our applaufe on the dif
coveries of eminent moderns.

)

2. Wallis calls him a man of admirable fagacity,
who laid the foundation of almoft all thofe inven-
tions, which our age glories in having brought to
perfettion.  In reality, what a glorious light hath
he diffufed over the mathematics, in his attempt
to {quare the circle, and in difcovering the fquare

- 8f the parabola, the properties of fpiral lines, the
proportion of the _/Iop}zerc to the cylinder, and the
. ‘ true

e i
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true principles of fatics and hydroflatics®  What
a proof ot his {agacity did Lie give 1n difcovering
the quantity of filver, that was mixed with the
gold, in the crown of King Iizero; whillt he rea-
foned upon that principie, that all todies im-
merged in water lofe jujt fo muck of thar weight,
as a guanitly of water egual to themn bulk weighs
Yence he drew this confequence, that gold being
more compatt muftlofle lefs of 1ts weight, and
filver more; and that a mingled mals of both muit
lofe, in propoinion to the quantities mingled.
Weighing therefore the crown in'water and in
air, and two malles, the one of gold, the other
of filver, equal in weight to the crowa; he thence
determined what each loft of their weight, and
forefolved the problem. Hec hkewife invented a
perpetual firew, valuable on account of its being
capable to overcome any refiftance; and the
Jcrew, that flill goes by his name, ufed in elevat.
ing of water. He of himfc!f alone defended the
city of Syracufe, by oppoling to the efforts of a
Roman general, the refources he found in hisown
genius. By means of many various warlike ma-
chines, all of his own conitruttion, he ren-
dered Syracu/e inacceflible to the enemy. Some.
times he hurled upon' their land-forces ftones of
fuch an enormous fize, as crufhed whole bodies
of them at once, and put the whole army into
confufion. And when they retired from the walls, -
he fill found means to annoy them; for with
his balifie, he overwhelmed them with ar-
rows innumerable, and 'bcams of a prodigious
weight. If their veffels approached the fort, he
feized them by the prows with grapples of iron,
which be let down upon them [rom the walls;
and rearing them up in the air, to the great aftos
. R nilhment
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nifhment of every one, thook them with fuch vio-
lence, as either to break them in pieces, or fink
them to the bottom.

3. The fuperior knowledge he had in [ciences,
and his confidence in the powers of mechanilm,
prompted him once to fay to King Hicro, who
was his patron, admirer, and friend, * Give me
¢ where to ftand, and I will move the earth.’”
And when the king, amazed at what he faid,
feemed to be in hefitation, he gave hin a ftriking
proof of his {kill, in launching, finglv by himfelf,
a fhip of a prodigious weignt. He built likewife
for the king an immenfe gallev, of twenty banks
of oars, containing {pacious apartments, gardens,
walks, ponds, and all other conveniences {uitable
to the dignity of a great king. He conftruéted
alfoa fphere reprefenting all the motions of the
ftars, which Cicero efteemed one of the inven-
tions, that did the higheft honour to human ge-
nius. He perfefted the manner of augmenting
the mechanic powers, by the multiplication of’
wheels and pullies; and, in fhort, carried me-
chanics {o far, that the works he produced furpals.
imagination. i

4. Nor was Archimedes the only one, who fuc-
ceeded in mechanics. The immenfe machines,
and of fuch aftonifhing force, as were thofe which
the ancients adapted to the purpofe of war, are a
proof, they came nothing behind us in this ref-
pe€t. ’Tis with difficulty we can conceive, how
they reared thofe bulky towers, an hundred and
fifty-two feet in height, and fixty in compafs, al-
cending by many ftories, having at bottom a bat-
tering ram, a machine of ftrength fuﬂicieni‘ to:

© beak
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beat down walls; inthe mildle a draw-bridge, to
beletdown upon the wall of the city attacked, in
order. to open a patleae into the town for the af-
fatlants; and at the top abody of men, who, be-
ing placed above the befieged, harrafied them
without running any rifk.  Au ancient hiftorian
hos tranfmitted to us an altion of an engineer at
Aexandria, which deferves to have a place here.
In defending that city, when it was attacked by
Juitus Cafar, he, by means of wheels and other -
machines, drew from the fea a prodigious quan-
tity of water, which he turned upon the adverfary,
to their extreme annoyance. Indeed the art of
war gave occafion for a great number of inftances
of this kind; which cannot but excite in us the
higheft idea of the enterprizing genius of the an-
ticnts, and the vigour wherewith they put their
defigns in execution. The invention of pumps
by Ctefibius, and that of water-clocks, cranes,
antomatical figures, and wind-machines by Heron,
and the other difcoveries of the Grecian geome-
tricians, are {o very numeraus, that it would ex-
ceed the limits of a chapter, even to mention
them. ) '
5. Should we pafs to other confiderations, we
fhall find equally inconteftable evidences of great-
nefs of genius among the antients, in the difficult
and indeed aftonifhing experiments, in which
they {o fuccelsfully engaged. FEgypt and Paleftine
ftill prefent us with proofs of this, the one in its
Eyramids, the other inthe ruins Palimyra and Bal-
ec* lialy is filled with monuments, and the
: ruins

® Itis proper to remark, that the temples and immenfe pa-
laces of Palmyra, whofe maguificence furpaffes all ather build-

ings in the world, appear to have been built at the time, whea
architeCture was in its decline,
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ruins of monuments, whichaid us in comprehend-
ing theformer magnificeace of that people.  And
ancient Rome even now attratrs much more of
our admiration, thanthe modern.

6. The greatelt cities of Europe give buta-
faint idea of that grandeur, which all hiftorians
unanimoully afcribe to the famous city of Bubylon ;

" which, being fifteen leagues in circumference,
was encompafled with walls two hundred feet in
height, and fifty’ in breadth; whofe fides were
adorned with gardens of a prodigious extent,
which arofe in terrzffes one above another, to the-
very fummit of the walls. And for the watering
of thofe gardens, they had contrived machines,
which raifed the water of the Euphrates to the’
very highelt of thefe terralles; a height equalling |
that, to which the water is carried by the machine
at Marly. The tower of Belus, anifing out of the
middle of a temple, was of fo vaft a height, that
fome ancient authors have not ventured to aflign
the meafure of it: others put it at a thoufand
paces. - i !

7. Ecbatane, the capital of Media, was of im.
menfe magnificence, being eight leagues in cir-
cumference, and furrouncded with feven walls in
form of an’ amphitheatre; the battlements of
which were of various colours, white, black, {car-
let, blue, and orange; but all of them covered
with filver or with gold. Perfepolis wasalfo a
city, which all hiftorians fpeak of as one of the
moft ancient and noble of Afa. There remain
the ruins of cne of its palaces, which- meafured
fix hundred paces in front, and fill difplays the
relics of 1 sancient grandeur, '

8. The

N
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8. Thelake Mocris is likewife a ftriking proof
of the vaft undertakings of the ancients.  All hif-
torians agree in giving it above an hundred and
fifty lcagues in circuit: yet was it intirely the work
-of one Eyyptian king, who caufed that immenfe
compafs of ground to be hollowed, to receive the
waters of the Aile, when it overflowed more than
ordinary, aud to ferve as a refervoir for watering
Egypt by means of its canals, when the overflow-
ing of the river was not of height fufficient to
enrich the country. Cut of the midft of this lake
arofe two pyramids, of about fix hundred feet in
beight. .

9. The other pyramids of Egypt, in their large-
ncls and folidity, fo far furpafs whatever we know °
of edifices, that we fhould be ready to doubt of
the reality of their having ever exiited, did they_
not ftill fubfift to this day. Mr. De Chezele, of
the academy of {ciences, who travelledinto Egyp¢ -
in the laft century, to_meafure them, afligns to
one of the fides of the*bale of the higheft-pyra-
mid, alength of fix hundred and fixty feet, which
reduced to its perpendicular altitude, makes four
hundred and f{ixty-fix feet. The free-flones, of
which it is compoled, are each of them thirty feet
long; fo that we cannot imagine, how the Kgyp-
tians found means to rear fuch heavy mafles to fo
prodigious a height.  The Coloffus of Rhodes was
another of the marvellous produétions of the an-
cients. To give an idea of its exceflixe bignefs,
it need only be obferved, that the fingers of it
were as large as ftatues, and very few were able
with out-ftretched arms to encompafs the thumb.
Pliny and Diodorus Siculus relate, that Semi-
ramis wade the mountain Bagiflun, between: Ba-

: bylon
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bylon and Media, be cut out into a ftatue of her-
iglf, which was feventeen ftadia high; that is,
near two miles: and around it were an hundred
other flatues, of proportionable fize, -though lefs
large. And Plutarch {peaks of a very.great un-
dertaking, which one Steficrates propofed to- Al-
exander; viz. to make a ftatue of him out of
mount Athos, which would have been an hundred
and fifty miles in'circumference, and about ten
in height. His defign was to. make him hold in
his left hand a city, large enough to contain ten
thoufand inhabitants; and in the other an urn,
out of which fhould flow a river, poured by him
into the fea. . See alfo the fame Plutarch, vol. 1.
p- 705- But Nitruvius gives to this ftatuary the
name of Dinocrates. ~ '

10. In fhort, what fhall we fay of the other
ftru€tures of the ancients, which ftill remain
to be {poken of ? Of their cement, which
in hardnefs equalled even marble itfelf ; of
the firmnels of their highways, fome of which
were paved with large blocks of black marble;
and of their bridges, fome of which fill fubfift,
irrefragable monuments of the greatnefs of their
conceptions? The bridge at Gard, three leagues
from Nimes, is one of them. .It ferves at once
as a bridge and an aquedu¢t. It goes acrofs the
river Gardon, and joins together the two moun-
tains, between which it is inclofed. It compre- ~
hends three flories; the third is the aqueduét,
which conveys the waters of the Eure into agreat
refervoir, which fupplies the ampbhitheatre and "
city of Nimes. The bridge of Aleantara, upon
the Tagus, is ftill a work fit to raife in us a great -
idea ofthe Roman magnificence: it is fix hundred
and feventy fect long, and contains ﬁxarches};

: : eac
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each of which meafures above an hundred feet
from oue pier to the other; and'it’s height from
the furface of the water is two hundred feet,
The broken remains of Trajan’s bridge over the
Dunube are flill to be feen; which had twenty
piers of free-ftone, fome of which are ftill ftand-
ing, an hundred and fifty fect high, fixty in cir-
cuinference, and diftant one from another an
hundred and {eventy. I fhould never end, were
I to ecnumerate all theg admirable monuments left
us by the ancients : the {light {ketch here given of
them will more than fuﬂ)i;ce, to anfwer my pur-
pofe. As to the ornaments and conveniences of
their buildings, among many I fhall mention but
one, that of their ufing glals in their windows,
and in the infide of their apartments, jult in the
fame manner as we do.  Seneca and Pliny inform
us, that they decorated their rooms with glaffes;
and do not we the fame, in the ufe of mirrours
and pier-glatfes? But what will now fhock the -
general prejudices is, that they fhould know how
to glaze their windows, fo as to enjoy the benefit
of light, without being ‘injured by the air; yet
this they did very early.  Belore they difcovered
this manner of applying glafs, which 1s fo delight-
ful and fo commodious, the rich made ufe of tranf-
parent flones in their windows, fuch as the agate,
the alabafler, the phengites, the talcum, &c.
whillt tiie poor were under a neceflity of being
expolcd io all the feverities of wind and weather.

11. If we adinire the ancients in thofe monu-
ments, which remain to us, of the greatnefs of
-their undertakings, we {hall have no lefs reafon’
for wonder, in contemplating the dexterity and
fkill of their artifls in works of a quite different

) kind.



) ‘.
( 15 )

%ind. Their works in miniature are well deferv-
‘mg of notice. Archytas, who was contemporary
with Flato. is famous in antiquity for the artful
Itruéture of his wooden pigeon, which imitated
the flight and motions of aliving oune.  Cicero,
according to Pliny’s report, faw the whole Iliad
of Homer written in fo fine a charafter, that it
could be contained in a nut-fhell.  And Eliar
{peaks of one Myrmefides, a Mileftan, and of Cal-
Yicrates, a Lacedemonian; the it of whom made
an ivory cheriot, fo finall and fo delicately framed,
that a fly with it’s wing could cover it; a~da lit-
tle ivory fhip of the fame dimenfions: the fecond
-formed ants and other little animals out of ivory,
which were {o extremely fmall, that their com-
onent parts were fcarecly to be diftinguifhed.
&-Ic fays alfo in the fame place, that one of thofe
artifts wrote a diftich in golden letters, which he
inclofed in the rind of a grain of corn.

12. It s natural here to enquire, whether in
Tuch undertakings as our bell artifts cannot aca
complifh, without the affiftance of microfcopes,
the ancients had not any fuch aid; and the refult
of this refearch will be, that they had feveral
ways of helping the Tight, of flrengihening it, and
of magnilying fmall objelds.  Familichus fays of
Pyihagoras, that he applied himfelf to find out
inftruments as efficacious to aid the hearing, asa
rule, ora fquare, or even optic glaffes, were to
the fight. (&’/utarclz fpeaks of mathematical ins
Truments, which Archimedes made ufe of, to ma-
nifell to the eye ke largenels of the fun; which

smay te meant of telelcopes, Aulus Ge'lius hav-
ing {poken- f mirrors, that multiplied objests,
makes mention of thof: which inveried them}
Vo, V. G aud .|
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and thefe of courfe muft be concave or convex
glafles. Pliny fays, that in his time artificers
made ufe of emeralds to alfift their fight, in works
that required a nicecye; and, to prevent us from
thinking that it was on account of it’s green co-
lour only that they had recourle to it, he adds,
that thev were made concave, the better to colleét
the vifual rays; and that Nero made ufe of them
in viewing the combats of the gladiators. In
thort, Seneca is very full and clear upon this Lead,
. when he fays, that the fmalleft charaters in writ-
ing, even fuch as almoft intirely efcape the naked
eyc, may ealily be brought to view, by means of
-a lintle glafs-ball filled with water, which had all
the effcét of a microfcope, in rendering them
large and clear: and indeed this was the very fort
of microfcope, that Mr. Gray made ule of 1n his
obfervations.  To all thisadd the burning-glaffes
made mention of before, which were in reality
magnifying glaffes: nor could this property of
them remain unoblerved.

13. It would be a needlefs talk, to undertake
to thew, that the ancients have the pre-eminence
over the moderns in architeélure, engraving,
fculpture, medicine, poetry, eloquence, and hi?-
tory: The moderns themfelves will not conteft
this with them: on the contrary, the height of
their ambition is, to imitate them in thofe branch-
es of f[cience.  And indeed what poets have we to
produce, fit to be compared with Homer, Horace,
and Virgil; what orators equal to Demofthenes and
Cicero; what hiflorians to match Thucidides, Xe-
nophon, Tacitus, and Titus Livius; what phyfi.
cians, fuch as Hippocrates and Galen ; what {culp-
tors like Phidias, Polycletus, and Praxiteles,

. what
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what architefts to rear edifices fimilar to thofe,

whofe very ruins are flill the objett of our admi-
ration? Till we have thofe, whom we can place

in competition with the ancients in thele refpefls,

it will become our modefly to yield to them the
uperiority.

14. Tis worth notice, that the merit of the
ancients is generally moft controverted by thofe,
who are lealt acquainted with them, There are
very few of thole, who rail at antiquity, qualified
to relith the original beauties of the Iliad, /Eneid,
and other immortal performances of the aushors
Juft enumnerated. There are fewer flill, who are
capable at one view to take in all that variety of
{cience, ‘which hath been laid before the reader,
and which comprehends in it almoft the whole
circle of our knowlodge. Of the remaining ad-
mirable monuments, which fhew to what perfec~
tion-the ancicents carried the arts of fculpture and
defign, how few have taken any due notice; and
of thofe, how very few have been abie to judge of
their real value? Trueitis, that time and the
hands of Barbarians have deftroyed the better
part of them; yet flill enosgh is left to prove the
excellence of what hath "perifhed, and to juftify
encomiums beftowed on them by hiftorians.
The group of figures in the Niobé of Praxiteles*,
and the famous ftatue of Laocoont, ftill'to be feen
at Rome,-are and ever will- be models of beauty
and true fublime in fculp&tre; where much more

' > 2 ' is

* Some afcribe this piece to Scopas, the contemparary of Phis
dias, and who reached the times of Praxiteles. It is itill in bew
ing, and to be feen at Rome. .

+ The joint labour of Asefinder, Polydorus, and Athenodorus ot
Rlodes, who, according to Maffeus, lived all of them about tie
wghty-cighth Olympiad; it is1n tac Belvidere at Reme,

<
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is to be admired, than comes within the compre-
tenfion of the eye. The Venus de medicis¥*, the
Hercules flifling Antacust, that other Hercules,
sho refls upon his club}, the dying Gladiato), and
that other in the vineyard of Borghele§, the Apol-
lo of the Belvidere¥, the matined Hercules of the
dame place, and the Equerry in the aftion of
breaking a horfe on mount Quirinal¥*, are all of
them monuments, which loudly proclaim the juft
pretenfions of theancients to a {uperiority in thofe
arts. Thefe pretenfions are {hill further fupport-
ed by their remaining medals, the precious ffones
of their engraving, and their cameos. There is
dtill to be feena filver medal of Alexander the Great,
on the reverfe of which there is Jupiter fitting or
his throne, finifhed with the fineft fhiokes ol art;
not a feature, even the fmalleft, but fecms to de-
clare his divinity.  The flones engraved by Pyr-

oteles, who had an exclufive privilege of engrav-
ang Alexander’s head, as Ly/ppus had of making
his

® The wo:rkmanthip of Cleomenes, the Athcnian, ftill to be
J$een in the Farnehan palace at Flosence. :

+ Afcnbed to Pulyddetus, who nade the Coloffel Rutvces of
Funo in gold and ivoryat drgos, whichvo longer cxifis.

i The work of Glycen, flill remaining in the Farnefian palace
at Florence. )
{ Doue by Creflss. or(t:fias, in the gallery of the Capitol,

§ Dydgat!ias of Eplefus. .

9 Bythe fame. Thele two laft were at Antivim, now Nettuno

** Afcribcd by fomz to Phidies, by others to Praxiteles,
Thole, who aflign it to the latter, imaginc it to be that of Alexl
ander breaking Rucephalus. But if it was done by the former, it

© yunft be another fubje&, that fculptor having flourithed abour a

centusy before, It is theughi, that nothing of this is now Te-
giaining. s Olymyian Jupiter was an objcét of admiration
for many ages, and continued ftill, at Conflantinaple, in th: be.
ginning of the thirteenth century; together with the beautiful
Cnidan Venus, the bandy work of Praviteles, and the fatue of
Opportunity by Lyfifpus. It is probatle, thefe fine rumaiug
wgre §ultioyed at the takingof the city by Ballwia,
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his flatue, and Apelles-of painting him; thols

Diofiorides, who engraved the heals on the feals
©of Augufus; the .czlebrated Melufa, Diomedes,
Cuprd, ani other performances of Solon; inthors,
ali the other emineat pieces of feulpiure and en-
graving, fo carefully foughe after by the curious,
aud with fo muchredfon wdmired by connoitleurs,
reader it neadlels for me to enlage onthe praifes
. of artifts fufficiently renowned, by being the au-
thors of works fo lalting and fo precious.

. 15. As to painting, fo few and fo fcanty are
the reliques, and fo much more injured by time,
than the ftatues and othier remains of feulpare in
bronze and marlle, that to forur a proper juds-
ment of the merit of the ancients in i, appears at
firft very difficult. Yet if due atiention be paid to
what of that kind has been difcovered at Rome,
and more lately in the ruins of Herculanewm, we
fhall be obliged to admit the juftice of that ap-
plaufe, which the painters of antiquity received
from their contemporaries; an applaufe con-
firmed by all we have had occafion to obferve of
their excellency in fzulpture.. The ancient pain-
tings in frefes, ftillto be feen at Rome, are, a rc-
clining Venus at full length,* and feven other
pieces,t taken out of a vault at the foot of Mount
Palatine ; among which are a fatyr drinking out
of a horn, and a landfkape with. ‘ﬁgurcs, both of
the utmoft beauty. ‘Tnere are alfo a facrifictal
piece; ‘confilting of threc figures,§ and an Oe.’

~dipus, and a [phynx; which all of them formeriv

. G g belonged .

® In the palace of Barbarinl.

+ In the gallery of the college of St, Ignatius:
§ In the poﬂ'cﬂz'on @f Cardival Alcxander Albani,
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bctonged to the tomb of Ovid T Thefe are fpeci-
teens lom whicli, without temerity, we may form
a very advantageous judgment of the ability of
the mafters who executed them; bat thofe difco-
vered at Herculaneum, difclofe, beyond all others,
a happirefs of defign and boldnefs of expreflion,
- that could proceed only frem the hands of the
moft accomplifhed artift. Fhe picture of Thefeus
vanquifhing -the Minotaur, that of the birth of
Telephus, that of Chiron and Achilles.]| and that
of Pan and Olympe, prefent innumerable beauties
10 all who have difcernment, and firike moft the
eve of the more intelligent beholder. I indeed
we examine the countenance of Ackilles in the
original piQure itfelf, and not in the imperfett
impreflion publifhed of it, we fhall perceive in 1t
fomething injmitably juft and fine in its air,
energy and expreflion ; every th'mg centributes
to difplay the young hero’s ardour for glory; and
he looks with fuch eagernels and impatience on
_ his mafter as if he wanted but an opportunity to
acquire it at all hazards. There were found alfo,
among the ruins of that city, four capital pittures,
wherein beauty of defign {eems to vie with the
moft {Rilful management of the pencil. They
appear to be of an earlier date, than thofe we
have {poken of, which belong to the firft century;
a period when painting, as Pliny informs us, was
in its decline. What then are we to think of the
paintings of Zenxis and Apelles, when even this.
art itlelf, in its very decline, was capable of exhi
biting fuch produétions as thefe, which, however
. juflly exciting our praife, feem to have been but

of

,} In the Villa Algeri. : )
‘4 Thefe two.ace, perhaps, the pecfermances of Parrhafiug
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of-an inferior kind, when compared to the noble
performance of thole great malters? This ac-
counts for the filence obferved by Pliny, and the
other hiftorians, i relation to them.

16. Another kind of work, of affinity to pain-
ting, and which deferves to fiada place here, is
the mofaic, which the Romans made ufe of in
paving their apartments. One of the moft beau-
tiful monuments of that kind, and elegantly de-
fcibed by Pliny, was found fome years ago in the
ruins: of Adrian’s famous couniry-feat av Tivoli.
It reprefents a bafon of water, with four pigeons
around the brim of it, one of which is drmking,
and in that attitude its. fhadow appears in the
water. Pliny in the fame place fays, that oa the
fame pavement the breaking up of an entertain-
ment was {o naturally reprefented, that you would
bave thoughtyou really faw the fcattered frag-
ments, . '

17. Mulfic is as ancient as the world. It feems
to have been born with man, to accompany him
in his painful career, to {weeten his labours, and

_charm away his cares. This was its firft employ-

ment. It was afterwards. confecrated to divine
fervice, and having thus nfen in its dignity, be-

‘came of principal account among the people, in

accompanying the traditional narratives, relative
to the -charatters and exploits of thetr anceftors.
Hence it came to be the firft {cience wherein
their children were inftruéted. Mulfic, and poe-
try its ally, accompanied all their ftudies. They
even deified thofe, who firt diftinguithed thema
felves init; Apollo was of this number. Orpkeus,
Amphion,and Linus, for their eminent talentsin -
G 4 :
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{kis art, were accounted more than men. Philo-
fopliers applied themfelves to it Pythagoras,
Socrates, and Plato, recommend 1t as worthy of
being culuvared, not only by their diciples, but by
the beft regilated flates.  The Greciars and par-
ticularly the Adreadians, eraéted the fludy of it by
law; regarding it as indifpenfatly neceflary to
the common welfare. A {cience fo generally cul-
tivated, thould have arrived at perfettion very
carly; yet did it continuc in a ftate of imbecility
and witheut principles till the times of Pythagoras.
We have feen belore in what manner this great
man firft determined its fundamental rules.
Till his time mufic was fo vague and uncertain,
that it required an extraordinary effort of genius
to reduce it to method and order. He precifely
determined the proportions which- founds bears
one to another, and regulated harinony upon ma-
thematical principles. But he let the precifion of
his mind carry him too far, in fubjeéting mufic ta
the Judgment of reafon alone, and admitting no
paules or refts, but fuch as had an arithmetical or
geometric proportion in them. Ariftoxenes, the
difciple of Ariftotle thought, on the contrary,
that this fubjet, came intirely within the verge
of hearing, and that the ear was the only judge of
founds. He therefore regulated thbe otder, the
unifon and break in tones, ?olely by the judgment
of the ear; and his fyflem prevailed for fome
time in Greece. Olym usa P/zrygiah, came foon
after to Atkens, who invented a fhiinged inftru.
ment which gave the femi-tones, whereby he in~
troduced fo nany new graces into mulic, as gave
it intirely another aiv. He joined Arifloxenes,
appealing for the merit ofhis fyftem to the deci-
ficn of the ear. At length the famous Prolemy

aB-.
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apprared, and with fuperior fpirit” equally dif-

claimed the partiality of both fides.  He took a

middle courle, alferting that fenfe and realon had

_ ajoint right to judge of fonnds. iie acculed the
Pythagoreans of “fallacy in their fpeculations,

wich refpeft to proportions; as well as of folly

in fo dilregatding the ducifiorsof the ear, zs to-

refufe it that kind of harmony which was agrea-

ble to it, merely becaufe the proportions of it did

not correfpond with their arbitrary rules. And

he charged the partizans of Arifloxenes with an

abfurd negleft of reafoning, in that though they

were convinced of the- difference of grave and

acute tones, and of the proportions {ubfifting be=

.tween them; and that thofe proportions invari-
ably depended upon the feveral lengths of the

mufical chord;; yet they never took the trouble

of confidering this, fo as to enter into the reafon

of . He therefore-determined in deciding upon:

the principles of harmony, to make-ufe not only

ol reafon but alfo of the ear, as being of aid to one-

another ; and" in confequence of this laid down

‘afure method for finding out the - propoitions of
founds, Had the - ancients done no more with.

refpett to mufic, than madé the difcoverics alrealy

“taken notice of, that fcience muft be infinitely
more indebted to them, than it poffibly could be

‘to thofe who fucceedzd them, for what additions
they have afterwards made.. ‘The ancients have-

the whole ‘merit of baving liid down the firft

exaft principles of mufic; and the writings ofthe

Pythagoreans, of AiZloxme.f,. Euclid, Arijtides,

Nicomachus, Platarch, and many others, even

fuch of them as ftill vemain, contain in the:m
every theory of mufic yet known. They knew,.

as.well as we, the art of noting their tuaes, which

' G s amonyg
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among them wascalled the parafemantic, or femes-
otic,performed by means ef intire letterseithercon-
trafted, or reverfed, placed upon a line parallel to
the words,and ferving for the direftion, the one
of the voice, the other of the infirument ; and the
feale itfelf, of which Guy Aretinis the fuppofed
inventor, is no other than the ancient one of the
Greeks a hiutle enlarged, and what 64y may have
taken from a Greek manufcript, written above
eight hundred years ago, which Kircher {ays he
faw at Meffina, in thelibrary of the Jeluits, where-
tr he found the hymns noted, juft asin the man-
ner of Arctin.

+8.. As to the effefts, which mufic produced,
and the manner of performing it, fo far were the
ancients from falling fhort of the moderns in thefe
refpelis,: that as to the former, after reducing the
accounts we have of it to the moft rigid conformi-
ty to truth, they fhH appear therein to have gone
far beyond us: and as to the latter, though it be’
~ alledged, that their infimments were net fo com-
pleat as curs, and that they knew not, nor putin:’
I)ra&iice thole divifiens in harmony, which enter
nto our concerts; yet this feemsto be a ground-
lefs obje&lion. The lyre, for inftance, was cer-
tainly a very harmonious inftrument, and in Pla-
t0’s ime was fo conftrufied, and fo full of variety,
.that he regarded it as dangerous, and too apt to
relax the mind. In Anacreon’s time, it had al-
‘ready obtained forty ftrings. Ptolomy and Por-
phyry delcribe -inftruments refembling the lute.
and theorbo, having a handle with keys belonging
toit, and the ftrings extended from the handle
‘'ove a concave body of wood. There is to be
feen at Roune an ancient flatue of Orpheus, with a-
mufical
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arufical bow in his ,righ.t hand, and a kind of vi-

olin in his left. Inthe commentaries of Philo-
Aratus by Vigenere, is a medal of Nero with a vi-
ohin upon it.  In the paffages referred to below,

it -plainly appears, that the flute was carried to fo -

high a. degree of perfettion by the ancients, that
there were various. kinds of them, and fo different
in found, asto be wonderfully adapted to exprefs
all manner of fubjelts.. And in. Tertullian we
meet with a very full defcription of an hydraulic
organ, invented by Archzmedes, which was fo far
from being inferior in any refpett to ours, that it
plainly exceeded them in its mechanifm, as being
made to play by water. * Behold,” fays Tertul-
lian; * that aftonithing and admirable hydraulic
* organ of drchimedes, compoled of fuch a num-
« ber of pieces, confifting cach of fo many differ-
- ent parts, connefted together by fach a quanti-
“ ty of joints, and contaning fuch a variety of
« pipes for the imitation of voices, conveyed in
« fuch a multitude of founds, modulated into fuch
¢ a diverfity of tones, breathed from fo immenfe
“ acombination of flutes ; and yet all taken toge-
“ ther conftitute but'one fingle inftrument.”

19. Should we ‘for the prei'ent confine our’

views only to harmomy, or the confenting notes
in mufic, we fhall find that the ancients were by
no means ignorant of it. Many refpeftable au<

thors have curforily treated of it. Macrobius -

fpeaks of five notes, among which the bafe bears
fuch a fymphany with thofe above it, that, how=
ever different they be among themfelves, they
come to the ear as if they altogether compole:i
but one found. Prolomy, ipeaking of the mono.
chord, calls it a mighty fimple infirument, ashav-
' Gaé ing
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ing neither umfon, accompanyment; variety, nos:
complication of founds. Sereca, in.one of his
letters, fays- to his friend, * Don’t you obferve-
* how many different voices a band of mufic is-
* compofed of? Thers you have the bafe, the-
* higher notcs, and the intermediate, the foft:
% accents of women, and the tones of men, ina.

“ termingled with the found of flutes, which,.
“ however feparately.diftinét,. form altogether but
* one harmony of {ound, in which each bears a.
¢¢ fhare.”” Piato fulliciently makes it appear, that
he knew what: harmony was, when he {ays, that-
mufic is a very. proper ftudy for youth, and fhould.
employ three years of their. time . but that it was.
ymproper to put them upon playing alternately
in concert, it being enough for. them, if they
could accompany their voice with-the lyre. And
the realon he givesfor it 1s, that the accompany-.
‘ment of various inftruments, the - bufe with thofe-
of a higher key, and the variety, and even oppo-
Jition of fymphonies, where mulic is- played inr
divifions, can only embarrafs the minds of youth,
True it is, the anciens did not much pra&ife
compound mufic; but that proceeded only fronr
their not liking it. For Ariffotle, after afking,
why one inftrument accompanied only by a fingle -
voice gave more delight, than that very voice
would de with a greater number, replies, that the.
muliitude of inflruments only obfirutted the found
of the fong, and hindered it from being heard.
Yet the fame author in anether place exprefsly.
fays, that mufic, by the combination of the bafe-
‘and higher tones, and of notes long and fhort,.
and of a varicty of voices, arifes in perfeét har-
"mony. And 1in the following chapter, fpeaking.
«f the revolutions of the feyeral planets, as pera
’ fettly: -

-
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£y harmonizing with one another, they being,
all of them condutted by the fame principle, he
draws a comparifon from mufic to illuftrate his
fentiments; Juft as in a chorus, fayshe, of men
and women, where all the variety of voices, thro® |
al] the different tones, from.the bafe to the high, -
er notes, being under. the guidance and direétion
of a mufician, perfecily correlpond with one ano
ther, and form a.full.harmony. Aurelius Caffio--
dorus defines fymphony to be the art of {o adjuit-
ing the bafe to the higher notes, and them to it,.
through all the- voices and inftruments, whether
they be wind or firinged inftruments, that thence-
an agreeable harmony may refult. And Iorace
fpeaks exprefly of the bale and higher tones, and
the harmony refulting from their concurrence.
All thefe teftimonies therefore uniting in favour of
‘the harmony of the ancients, .ought not to leave
us the leaft doubt refpeéting this branch of their
knowledge. We have feen the realon why they.
did not much ufe harmony in concert. One fine-
voice alone, accompanied‘ with.one inftrument, .
‘regulated intirely by. it, plealed them better than
" mere mufic without voices, and made a more
lively impreflion on their feeling minds. And.
this is what even we ourfelves every day expe--
Tience.. ' ’ :

20. I.come now. to:confidér the effcéls, which:
the ancient mufic produced, and begin with ob--
ferving, that it 3s not at all 'Probablc they would.
unanimoufly confent to impofe upon pofterity, in
matters delivered with fuch anair of truth. There.
is fcarcely any thing in hiftory better fupported..
Lo beginwith facred ftory. We find there, that the.
sainifters of Sau/bid him  fend fora player upon,

Y+ O
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an inftrument, to relieve him of his malady. - The

confequence of this was, that David came, and

adminiftered the expetted relief. And tobe con-
vinced, that there was noxhing fupernatural in
this, but that mufic was at that ttme a known {pe-
cific in fuch maladies as Sau/ complained of, it
need only be 1emarked, that thofe, who gave this
advice, were but hauthold fervants. Profane hif-
tory fupports us in this reflettion, by a great num-
ber of inflances of the fame kind. Awlus Gellius
and stheneus make mention of many cures per-
formed among the Thebans by mufic, and cite
Theophraflus as to what happened in his time.
Galen, a very grave auihor, and whofe authority
is of the greatelt weight in fubjeéts of this kind,
fpeaks very ferioufly of this cuffom. And Ariflo-
the, Appollonius, Dig/éa/us, Capella, and many
others, fpeak of finging as a nofirum in many ma-
ladics. There is a paffage in Tzetzes, which
gives rife to a conjeture, that may very naturally
~accompany thefe faéts. He fays, that Orpheus
recalled Euggdice from the gates of death, by the
charms of his lyre.. Now to take this literally,
one might prel{xme from it, that Eurydice had
been bitby a tarantula inflead of aferpent, as hil-
torians give out, and that Orpheus having recover-
cd her by means of mufic, as is prattifed in Jraly
even at this day, in procefls of time there was
founded on this the well known allegory of his
defcent into hell. But if, in oppofition to this;
it be alledged, that there are no tarantulas in
Thrace, (which is what I cannot take upon me to-
affirm) the objettion is eufily evaded by admitting
with hiltorians, that fhe was really bit by a fer-
pent, obferving withal, that the mizsht fill be cured
of that bite by means of mufic. Thechrafus,among
' othde
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sther writers, is quoted by Aulus Gellius, as an
ocular evidence of the medical eflefts of mufic,
in the cafe of perfons bit by ferpents or vipers.
The work indeed referred to is now loft. Ano-
ther purpofe, to which the ancients aEplied their
mulic, was to alleviate the rigour of their punifh-
.ments; and in this they difplayed their humanity.
The Americans entertain the fame idea of the .
power of mufic, baving recourle to it to alay the
feverity of their toils. Plutarck reports of Anti-
€cnia’a;, that he fo roufed the fpiiit of 4exander,
y playing on the flute, that in a tranfport of he-
roifm the prince immediately flarted up from ta-
ble, and flew to hisarms. Every body hath heard
of the wonderful influenee, which the mufic of
the famous Timotheus had over the mind of that
prince, when, touching his lyre, he fo inflamed
him with rage, that drawing his fabre he fudden-
}y.ﬂew one-of his guefts; which Timotkeus no
ooner perceived, than, altering the air from the
Plirygian to a {ofter mealure, he firipped him of
his fury, becalmed his paffion, and infufed into.
him the tendereft feelings of grief and compunc-
tion for what he had done.  Famblicus relates like
extraordinary effefts of the lyres of Pythagoras
and’ Empedocles. The painter Theon dextroully
availed himfelf of this force of mufic, when going
to make a public exhibition of a picce he had fi-
nifhed, wherein a foldier was reprefented as juf¥
ready to affail the enemy, he firflt of all warmed
the l};)irit of the company by a warlike air, and,
when he found them fufficiently animated, unco- -
vered the pifture, which firuck the whole affem-
bly with admiration, Plutarch informs us of a
Ledition quelled at Lacedeinon by the lyre of Ter-
: pander 3
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gander ; and Boetius of riote/rs‘difperfed by the:
mulician Damoa.

21. To conclude this inquiry refpefling the:
merit of the ancicuts in muiic, I fhall make but
two obfervations. The fiilt 1s, that tueir airs in-
delicacy very much furpailed ours, and thatit is
in this refpeét principally. that we may be faid to
have loft their mufic. ~Of their three kinds of
mulic, the diatonic, chromatic,. and the cahar-
monic, there exifts now only the [i-{t* and
fecond. The difficulty there was to find voices
and hands proper to execute the enharmonic kind,
broughtit firfl into negleét, and +l:eninto oblivion .
infomuch that all now remaining of the ancient
mufic is that coarfer fort, which knows no other-
refinement, than that of the whole and the demi--
note, inftead of thefe finer kinds, which carried
on the divifion of a note into threes and fours.
Doubtlefs the prevalency of that {yftem, which re--
ferred the determination of founds to the judg..
ment of the ear, occafioned the rejeétion of the- -
. enharmonic {fpecies, which was too fine -for
the decifion of the ear, and fprung entirely
from the Pytkhagoric fyllem. But this by no-
means ought to hinder us from acknowledging the
excellency of that mufic 2bove the modern, in the
exiremedelica.y of its tones. The fecond obler-
“vation is, that the variety of manner, in which.
the ancient mufic was performed, placed it in a.
rank of dignity fuperior to ours. Qur modes are-

but

* Dutens is miftaken in faying, firft, that only the firlt, vizs-
the diatonic kind, now remawms; and, fccondly, that_this di-
vides the tones wito femitonces; which certainly is done by tae=
shromatic, and not the diatonic fcalc, .
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but of two kinds, the flat and the fharp: whereas
the ancients modified theirs inio five, the princi-
pal of which were the lonic, the Lydian, the
Phrygian, the Doric, Aiokc; cach adapted to
exprels and excite different pailions; and by that
means, efpecially, to produce fuch effcéls as we
have juit now taken notice of, not only from the.
authentic manner, in which they bave been re~
corded, but from the very flate and cendition, in
which mufic at that time was. - :

The Conclufion.

1. We have {een in how many truths of the
greateft importance, the ancients preceded the.
maderns, or at leaft pointed out, or prepared the .
way for their difcoveries. It appears allo, that
the latter have not always had the difintereftednels
‘to own, that the former guided them in attaining
their ends. And here it may not be amifs to re-
mark, that thofe very philofophers, when their
opinions were attacked, or when they dreaded
they might be fo, recurred to the authority of '
thofe great men, to put envy and calumny to fi-
lence. Defiartes, Mallebranche, and fome New~
tonians, are inftances of this.

2. The firft of thefe, at the conclufion of his
principles of philofophy, advertifes the reader,
that he had.advanced nothing but what had been
authorized by driffotle, Democritus, and many
other philofophers of antiquity, Mallebranche;
obferving his {yftem acculed not only of being.
falfe, bat of being impious, immediately had re-
courfe to the authority of St. Auguftin. And.
fome Newtonians, upon. feeing that attzattion wis

: by
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by many regarded as a mere whim, fet about
proving, that the ancients owned and taught it;
trufting by this to.open a reception for it.  Someg
to conciliate the favour of the public, have had
recourfe to the authority of the ancients; others,.
upon being attacked, have fled to them for fuc-
€our and proteétion. Others again, diflrufting
their own ability to fupport what they advanced,
have rather chofen to abdicate the glory of inven-
tion, than give up their favourite ideas a prey ta
their adver?aries; and have therefore, to put them
out of reach, placed their origin at avait diftances
Nor are there wanting thofe, who, feeing them.
felves fecure of fuccels, in hazarding certain opi-
nions, have ventured to pafs them under their’
own names, though they belonged to others; and
obferving, that they were not reclaimed to their
real authors by the public, have filently gloried in:
their borrowed luftre ; many conicious that they
had no right, and fome, though few in number,
thinking that they bad.

a.l What little we have taken notice of, ref-
;; ing the condué&t of Defcartes, Locke, and
allebranche, is {ufficient to authorize what we
here advance. Defcaries hath not fpecified the
authors, from whom. in particular he derived
his thoughts. He only fays in general, that the
reateft philofophers of antiquity have thought as
e has done. '~ Locke hath pafled for an original,
though his principles be the {ame with thofe of
Ariflotle, and his diflinétions juft {uch as were
employed by the ftoics. Mallebranche did not at
firft avow, that his opinion was the fame with
that of the Chaldeans, Parmenides, Plato, and St.-
Auguflin; but whea he faw himfcf warmly at-
" tacked
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- tacked by his adverfaries, againft' the philofophi-
cal partof them, he held up the buckler of Plato,
whilft he fled to St. Augufin for thelter againft the
divines. The glory of having been the firft, who
clearly diftinguithed the properties of the mind
from thofe of the body, and demontftrated, that
fenfible qualities had their exiftence in the mind’
of the percipient, and not in the objeét perceived,
hath been wrongfully afcribed to Defcartes; fince
we have feen, that he was preceded in all thefe
relpefls by Leucippus, Democritus, Plato, Strato,
Ariftippus, Plutarch, and Sextus Empiricus.

4. Leibnits hath not only revived the do&rine:
of Pythagoras, but employed the very fame ar-
guments, whichthe Pythagoreans made ufe of to
demontfirate the neceflity of ‘admitting the exif-
tence of fimple and uncompounded things, ante-
rior to thofe that were compounded, and as'bein
the foundation of the exiftence of body itfel?.
Mr. de Buffon hath fometimes quoted Ariffotle and
Hippocrates, but never when there was any inqui-.
ry about the ground work of his fyftem, which
has always been thought to be new, though it ap-
pears to be almoft intirely the fame with that of
- Anaxagoras, Empedocles, and Plottnus. Accor-
ding to the fyftem of Pythagoras, Plato, and Epi-
curus, the produftion of every thing in nature
was afcribed to the concurrent force of fimple and
aflive principles, long before Mr. Needham
thought of it. ~ The philofophy of Caffend: and the.
Newtonians, is no other than that of Mofthus,
Leucippus, Democritus, and Epicurus. The ac-
celeration of motion was known to Ariffotle, and
the beft manner of accounting for it is that, which
he makes ufe'of.  Lucretius oblerved, long before
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Calileo, that bodies the moft unequal in weight,
fuch as gold and down, muft defcend with equal
velocity n a vacuum. Univerfal gravity attrac- |
tive, centripetal, and centrifugal force, were
clearly indicated by Anaxagoras, Plato, Ariffotle,
Plutarch, and Lucretius. We have allo feen,
that, without the aid of telefcopes, Demoeritus
and Phavorinus entertained very jufl idcas of the.
milky way, and predicated the difcovery of the
fatellites; that a plurality of worlds, and the dot-
trine of vortices, were clearly and with precifion
taught by the ancients; and that Pla¢o had a no-
tion of the theory of colours. We lave feen,
that, two thoufam{ years before Copernicus, Py-
thagoras had propoled the fame fyflem; and that
Plato, Ariftarchus, and many others, had adinit-
ted it; as they did alfo, without diificulty, the
doftrine of antipodes, which, though very rea-
fonable in itfelf, had fo much difficulty in gaining
a reception among us. The revolution of the
planets_about their own axis was known alfo in
~ the {chools of Pythagoras and Plato. There was

nothing left to tge moderns to fay new, relpeéting,
the return of comets, their nature, and their or-
bits.  The Chaldeans, Egyptians, Pythagoras,
Democritus, Hippoirates of “hios, Arteimidorus,
and Seneea, hed already fully fettled the theory
of them; though the moderns, it is true, demon-"
ftrated more clearly fome parts of it.  The moun-.
tains, valleys, and inhabitants of the moorr had.
been fuggelted and fuppofed by Orpheus, Pytha~.
goras, Anaxagoras, and Democritus,

5. Ariflotle knew the weight of the air; 8eneca
its fpring and elalticity. Leucippus, Chryfippus,
Aryjiophanes, and he floics, antf Pfu!lz acgufgtfcd.
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Por thunder and earthquakes. Pjtheas, and Se.
Aeucus of Erytkrea, preceded Defcartesin explain-
ing the caul{: of the ebbing and flowing of the fea ;
and Pliny, belore Sir [/aac Newton, hal made
mention, in that cafe, of the combined forces of
dun and moon.

6. We have alfo feen, that Hippocrates and
Plato knew the circulation of the blood, and that
Rufus delcribed, 1600 years ago, the varicous
paraflazz, called by us the Fallopian tubes.  And
by the fentiment of an able {urgeon of the prefent
agc, we have fhewn, that there were as great ad-
vances made in that art a thoulund years ago, as
there are at prefent.  The art of wocking metals,
of rendering gold potable, glafs duttile and mal.
lIeable; that of diftillation, of painting cpon glafs,
of making gun-powder, and a thoufand Other‘
chymical preparations, with which we have prov-
ed the ancients to have been acquainted, leave not
theleaft doubt @f their &l in chymiftry. “We
Jave feen, that the fentiment of Harwey, Steno,
and Red:, relpefiing veneration by egos, ‘wasonly-
a rencwal of what had beeun tanght by Hippocrates,
Empedocl-s, Arijiotle, and AMacrolius; and the
Myfiem of Hartfoiter and Leuwenhoek, with rel.
pefl to fpermatic animalcula, is found in Ariflotle.
Iippocrates, Plato, Lafuntias, and  Plutarch,
Ami the fexual fyftem of planis, the merit of dil-
covering which we chiefly aflign to Morland,
Grew, Vaillant, and Linnacus, was . accurately
expounded by Empedocles, Theoplraflus, Pliny,
and Diodorus Siculus.

7. Though we did not employ much time in
ows furvey of mathematics and geomeury, yet we
; mage
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made it appear, that the nobleft difcoveries in
thofe fciences were made by the ancients. All
the Englifh geometricians azree with Leibnits and
Wolf in acknowledging, that, notwithftanding all
the attempts made by the ableft geometricians in
thefe laft ages, Euclid’s method {till remains the
moft accurate and perfet. We obferved, that
the moft difficalt problems in thofe fciences were
folved by Thales, Pythagoras, Plato, Archimedes,
and Apollonius. We have feen, that their me-
chanical contrivances were carried to fuch a pitch,
as to furpafs even the conception of the moft
learned among us. Archimedes’s burning glaffes
furnithed us with an inftance of this. Their ap-
plication of the equal vibration of the pendulum,
their knowledge of the refra&tion of light and its
caufe, their attempts to fquare the circle, their
difcovery of the fundamental propofitions of ge-
ometry, and above afl that of algebra, and the
preceflion of the equinoxes, afford convincing
proofs of the depth and acutenefs of the ge-
nius of the ancients. We have allo made it
appear, that microfcopes were not unknown to
tEem; and that in the arts of painting, fculpture,
and the fcience of mulfic, they not only equalled,
but even furpafled us. In laying before the eyes
of the reader a fketch of the admirable works of
the ancients in architeCture, and in the art of-
war, we have likewile given proofs, that they
were no lefs able in the arts, than in the {ciences ;
infomuch that there is no part of knowledge, in
which they have not either preceeded us, di-
refled, or furpafled us. :

‘8. Now, ifit hath been demonftrated, that the -
writings of thofe great mallers coniain the great-
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eft part of what is to be known, aﬁd that the moft

" celebrated difcoveries of the moderns have thence

derived their origin; is it not very reafonable,
that we fhould rather go to the fountain head of
fcience, than to confine ourlelves intirely to the
little fireams, that iffue fromit!
But in recommending the fludy of the ancients,
I am far from thinking, that the moderns are to
be neglefted. 1 appreﬁend, on the contrary, that
it is of great ufe attentively to confider their la-
bours, in order to remark what they have added
to the knowledge of the ancients by their experi-
ments; for without doubt there may be daily ad-
ded fomething to our knowledge. This makes it
neceflary attentively to compare the ancients and
moderns together; for in thele laft many things
may be found, which have either been omitted,
or but obfcurely treated of in the former. Nay,
farther, the labours of the moderns may ferve to
replace, as it were, fome of thofe treatifes of the
ancients, which havebeenloft, and of which there
now remain only the titles, to give us an idea of
the greatnefs of our lofs. Another advantage,
which may arife from this compaiifon, is, to af-
certain us in our refletlions; fgr where the an-
- cients and moderns agree, it is natural, that their
joint confent fhould determine our judgment in
fuch orfucha point. And even when they differ,
the diverfity of their reafonings may tend to throw
light on the mind. \

9. Free from partiality towards either, we

- ought to think, that whatever efforts have been

made to bring our knowledge to perfeftion, there’
will remain fomething {till to be done in that ref-
pe&, by us and our pofterity. There is no man

futficient
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{ufficient of himfelf to eftablith or ’Perfe& any one
r

artor {cience. Having received from our ancefe
¢tors the produdt of all their meditations and re-
fearches, we cught daily to add what we canto
it, and by that means coatribute all in our power
to theincreafe and perfetion of knowledge.  Let
us put on the difpofition of Seneca, who exprefles
himfelf on this fubjeét with his ulual eloquence.
« I bold in great veneration,” fays he, * the in.
« ventions of the wife, and the 1nventors them-
¢ felves. This 1s an inheritance, which every
« one may and ought to lay claimto. To me
« they have been tranfmitted ; for me they have
« been found out. But let us in this,” continues
he, “ att like good managers; let us improve
« what we have received, and convey 'this heri-
¢ tage to our defcendants, in better condition
¢ than it came to us. Much remains for us to
¢ do; much will remain for thofe, who come
* afterus. A thouland years hence, there will
« {till be occafion, and ftill opportunity, to add
¢ fomething to thie common flcck. But had
¢ every thing been found out by the ancients,
¢ there would fhll this remain to Kc done a-new,
to put their inventions into ufe, ‘and make their
knowledge ours.”

(3

¢ & &
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OB OO I I I O O R S R B 0 S

WH EN I firft read over the preceding Trea-
“tife, I had little thought or defign of making fo

large an Extralt from it. But I afterwards con-

fidered, 1. That this might be a means of making

that valuable work more extenfively known, (as

Men of Learning would naturally defire to fee and -
examine the proofs at large) and, 2. That it
might ferve for a kind - of recapitulation of the
preceding fchemes. Such a recapitulation as, on
the one hand, could not be unentertaining to the
fenfible Readér; and on the other, might reprefs
the vanity which is apt to arife in our minds,
when we imagine we have made new Difcoveries.
Alas! how little new has ‘been difcovered, even
by Gaffend:, Mallebranche, Mr. Locke, or Sir
Ifaac Newton? How plainis it, that in Philo-
fophy, as well as the courfe of human affairs,
there is nothing new under the fun!

The more we confider this, the more we fhall
be convinced of the inconceivable littlenefs of
Human Knowledge. But although with our ut-
motft efforts, we can know fo fmall a part of the

VoLV,  H things
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things that furround us, yet we can know, and
that with the greateft certainty, our whole duty to
Him that made them. And what can we rea-
fonably defire more? For this is the whole of

man, (which is the literal rendering of Solomon’s

words) his whole Bufinefs, his whole Happi-

nefs. In this our infant ftate we cannot know

much: but we may love much. Let us fecure
‘this point, and we fhall foon be fwallowed up in
an ocean both of Knowledge and Love!

XeoNDON, Nov. 16, 1777.

[FE
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EFORE I conclude, it feems highly necel-
fary to inlarge alittle on fome particulars,
which were before but flightly mentioned.

One of thefe is the Hwman Underflanding,
which was juft mentioned in the 4th Chapter of
the Firft Part. On this important head I now
intend to fpeak particularly; chiefly on the plan
of the pious and learned Dr. Brown, late Bifhop
" of Cork in Ireland.

It is ncedful, firft, to trace out the bounds and
extent of human underftanding, Thefe bounds
being fixt, we are nextto confider, & w the mind

H e - dilates
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dilates itfelf beyond them; how it fupplies the
want of dire@ ideas, by raifing up fecondary
“images in itfelf: infomuch that things, otherwife
imperceptible, grow familiar and ealy; and we
meditate and difcourfe even on thofe beings,
whereof we have not the leaft dirett perception.

R R R R R

C H AP I.

SecT. L

Of the Ideas of Senfation.

UR fenfes are the only fource of thofe
ideas, upon which all our knowledge is
founded. . Without ideas of fome fort or other
we could have no knowledge, and without our
fenfes we could have no ideas. But thefe being
_once tranfmitted to the memory, the foul, which
till then was ftill and una&ive, being fupplied with
materials to work upan, begins to exert her oper-
ations. | ‘
Before we {peak of the properties of ideas of

fenfation, it is proper to obferve three things: 1.
That
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That it is not necellary to decide, whether fen-
fitive perception be performed, by animpreflion

of the objet upon the fenfe, or by an operation

of the fenfe upon the objeét. Itis certain, that

either way of fenfitive perception neceffarily re-

quires the prefence of the objeét, and an imme-

diate aftion, eitherof the organ upon this, or of

this upon the organ : confequent upon which is a

fort of reprefentation of the obje& to the mind.
This is the cafe of all external obje&s, whichhave

lefe any reprefentation of themfelves with us by

our fenfes: which reprefentation being tranfmit-

ted by the fenfes to the memory, is properly term-

ed an ldea. '

If any one afks, what an idea is, let him look
upon a tree, and then immediately fhutting his
eyes, tryifhe retains any refemblance of what he
faw; and that is an idea. Thus it is, that all the
variety of the vilible creation is let in upon aur
minds through the fenfes, as all the parts of a de-
lightful and fpacious landfkip are contratted, and
conveyed into a dark chamber, through an artifi-
cial eye in the wall, and fo become confpicuous '
and diftinguithed- in miniature. ) .

Nor, 2. Is it material, whether the ideas of
fenfible objefts are true images of their real na-
tures; or whether the objefts be only the occa-
fions of producing thofe ideas, by virtue of an ar-

H g bitrary
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bitrary law of God, That fuch a thought in the :
foul fhall follow fuch a motion in the body. For
whatever impreflion fenfible objeéts occafion in .
us, this we call their idea; it being the only per-
ception of them we are capable of, and the only .
* 'way we now have of knowing them. And fuch ,
a way it is, as anfwers all the ends of knowledge |
in this life, and lays a ground-work fufhcient for .
all that knowledge, which is neceflary in order to
anpther.

‘The third thing proper to be mentioned is, that,
to_prevent confufton, the wordidea is, in all that ,
- {follows, confined to the images we have of fen- .
+ fible objeéts, and the various alterations of them -

by the underflarding. And taking the ‘word in
this fenfe, the mind has no idea of her own oper- |
ations. For thefe are originally within us.them. |
felves, and fo are known by inward confcioufnefs ;
not as outward things are, by any fimilitude
~of them, conveyed through the fenfes ta the .
memory. -

- . 0

Seecr. IL
Q/ the ldea of szrzt.r.
W HEN we obferve fuch effets among mate- |

rial thmgs, as we know cannot proceed
from any inherent power in them, we neceflarily

infer,

i

w



( 175 )

ivfer, There are fome other beings not material,

which have the power of producing thofe effeéls:

though, as thefe beings are imperceptible to’our
fenfes, we have no idea of them.

1t has been fald indeed, that we have as clear
an idea of jjnrzt as we have of body: and to
prove this, it is faid farther, that we conceive
thinking, as clearly as we do extenfion. But what .
if wedid? A pure fpirit, if we fpeak firiftly,
does not think at all. Thinking is the property
of anzmbodied  [pirit, as requiring the concurrence
of material organs, and being . accordingly ever
performed to more or léfs advaatage, as thefe are.
better or worfe difpofed. They are faon relaxed
by the labour of thought and attention, and muft
be conftantly wound up anew by reft or fleep-
A diftemper puts the whole machine out of
frame, and turns our fober thmkmg into madnefs~

~And if the veflels of the brain are intirely ob-
ftrufted, as in an apoplexy we think not at all--
How thencan we imagine, that a pure [pirit tAinks ! 4
It Anows indeed ; but we cannot tell how: to be .
fure, not by playing upon a fet of material {prings,
exquifitely wrought up into a curious contexture
for that purpofe.

It is becaufe we have no idea of a fpirit, that
we are naturally led to exprefs it by a negative;
to call it an immaterial fubﬁance, or fomething

"H 4 that
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that is mot matter; fomething that is not any
thing that we know ; which forces us to conceive
and exprefs it in this imperfeét manner.

Yet it has been affirmed farther, that we have
as clear an idea of God himfelf, as we have of
man; and that we are as ignorant of the effence
of aman, as we are of the eflence of God? Do
we not then know, that it is effential to man to be
finite? And have we not a diftiné&t idea of Fi-
nitenefs ? But who has any idea of Infinity, the
effential attribute of God? 'Tis plain, we have
not: and therefore we exprefs it by a negative,
* Without bound.”

Properly- fpeaking, we have no idea of God.
‘We come to our knowledge of his very exiftence,
not from any idea of him, but from our reafoning
upon the works of the vifible creation. And
hence, for want of a fimple and dire&t idea, we
form an indire&t and very complex notion of
him.

This we do in the beft manner we can, by re-
moving from him all the imperfeftions of the crea-
tures, and attributing to him all their perfettions,
efpecially thofe of our own minds. Yet in truth
even thefe cannot be fuppoled to be in God, as
they are in us. And therefore we are faid to af-
cribe them to him only in the abffrafl : which is
faying inother words, that they are of a different

: {pecieq
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fpecies in the Creator, from what they arein the

creature. - . .
Accordingly, that there are incomprehenf(ible

perfettions in God, anfwerable to knowledge and
power in man, whereof thefe are only the faint,
though true, relemblances, is natural and eafy to
conceive. But the conceiving his power as an
ability to change things infinitely, his knowledge
as only infinite thinking ; the mukiplying and in-

larging our own perfeftions in number or degree

only, to the utmoft firetch of our capacity, and
attributing them fo inlarged to God, is no more
than raifig up an unwieldy idol of our own igna-
gination, without any foundation in nature.

The fum is this. We have no idea of God, as
he isin himfelf. For want of one, we frame the
beft conception we can, by putting together the
perfeftions of the creatures, particularly thofe we
obferve in ourfelyes, to fland for his perfe&ions:
not grofly inferring, That God is, in effeé&t, fuch
an one as ourlelves; but concluding, that our
greateft excellencies are the apteft reprefentations
of his incomprehenfible perfe&ions, though thefe
infinitely tranfcend the moft exalted of what are
in any created beings, and are far above, out of
the reach of all human imagination.  So trueit is,
that, though it may be juftly affirmed, we can
have no koowledge without ideas, yet it is moft

- Hs unjulk
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unjufl and abfurd to infer thence, that we cam
have no knowledge beyond them.

SecT IL )
The Properties of Heas of Senfation.

INCE then the ideas of [fenfation are the
foundation, and rough materials, of alteven .
our moft abftrafted knowledge, (out of which
every man raifes a fuperftruéture, according te
the different turn of thofe organs, that are more:
immediately f{ubfervient to the operations of the
underftanding, and the different ways in which he
employs thefe operations;) it will be convenient
to fay fomething concerning the properties aof
thefe ideas.
Their firlt property is, thagthey are orzgmd.
We receive them from our firft coming into the-
-world, without any immediate- concurrenee of the-
underftanding, antecedently to any of - its opera-
tions. The foul, till thefe are received, is whol-
ly unaflive, and cannot- fo much as form one
thought. Thefe ideas are, in refpet of our fub~
. fequent notions, like the firflt particles. of matter

in refpeét of the things compeunded.of them.
: They run through infinite changes, as, the mind
| work
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works upon them; yet in themfelves remain um-
changeable. And as our compound notions are
made out of thefe, fo are they all ultimately re-
folvible into them.

Ideas of fenfation are by this property dif~
tinguifthed,

1. From fuch ideas, as are fuppofed to be in«
nate, and antecedent to the impreflion of any
outward objett.

That we have no fuch ideas, fufficiently ap~
pears even from hence, That we have no occafior
for them. Wehave ne occafion for innate ideas
of fenfible objeéts, becaufe there is an obvious
way of obtaining them by the fenfes. Andas to
our knowledge of fpiritual things, as it cannot be
accounted for by innate ideas, fo it eafily may be"
accounted for without them.. The rife and whole
extent of this knowledge is eafily accounted for,
from the ideas we have of fenfible objefls, the:
" neceflary confequence we draw from their exif-
tence, to the exiftence of things not fenfible, and
from that manner of concciving thefe, which we
naturally fall into, by the help and mediation of
fuch things, as are within our prefent fphere.

2. From fuch ideas as are fuppofed to be ac~
quired by, and feated in the underflanding, to be
she ground-work of our knowledge of fpiritual
things, as others.are of our knowledge of things
: He material.
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material.  Now, if there were any fuch ideas, we
muft acquire them one of thefe ways: either,

Firft, By the prefence of the objeét itfelf, and

its immediate impreflion on fome faculty difpofed
to receive and retain the impreflion. But every
one may be confcious, that immaterial objeéts
were never fo prefent to any faculty of his mind,
as to imprint and leave upon it any juft and real
fimilitude or refemblance of themfélves. Or,
Secondly, Thefe ideas muft proceed from the
tmmediate power of God. That he can impreg-
nate the mind with them, iscertain. But how ist
proved, that hedoes? Ifever he does, it is by an
extraordinary, fupernatural at. Whereas we

are now fpeaking what our perceptions are, inthe '

erdinary way of nature. Or,

Thirdly, The mind has a power of raifing up
to itfclf ideas of things, whereof it can have no
atual view, of objefts which have no communi-
cation with any of our faculties. But if i cannot
form one ideaof any material objeét, without the
attual prelence ofit, much lefs can it frame ideas
of immaterial objells, without their immediate
prefence. -

Perhaps the power of raifing up to itfelf ideas,
without the prefence or impreflion of any obje&,
is the privilege of the Divine Mind, anfwerable to
that of creation. But the power of our mind in

the

-
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the little world, is much the fame with that of the

whole man in the greater. It is as impoffible for
it to raife up to itfelf any new idea, independent
of all fenfation, as it is for a man to add one par-
ticle to the common mafs of matter.

A fecond property of an idea of fenfation is,
that it is _fmple: by which I mean, that it isan-
appearance, which cannot be refolved into more
than one of the fame kind.

Simple ideas are generally confined within toe
narrow a compafs. For not only thofe of founds,
fmells, taftes, colours, and tangible qualities, are
fimple, but thé ideas of all fingle bodies. All
that ftrikes the fenfe at once, is to be dccounted
afimple idea. For you cannot divide the idea you
have of any one body, into the idea of more bo-
dies than one; though it may be fubdivided into
the ideas of the feveral parts of that body. :

By this property, ideas of fenfation are diftin~
guifhed, '

1. Frem the various alterations and combina-
tions of them made by the mind. The mind

‘cannot indeed deftroy any of thefe ideas, any

more than it could create them. But it alters,
inlarges’ or diminifhes them: it feparates and
tranfpoles them; and thus is furnifhed with a new
fet of idcas from within, as well as with hmple
encs from without,

¢. From
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¢. From thofe: notions, which the underftand--
ing forms out of fimple and complex ideas, con-
fidered together with the various operations of the
underftanding upon them.. Such is the notion
we form of moft virtues and vices: each of whiche
isapprehended by ideas of fenfation, and the ac-
tion of the mind upon them put together into one:
complex conception. :

A third property of ideas of fenfation is, that
they are direct and immediate. Thefe original,
fimple ideas neceflarily prefuppofe the prefence of
the obje&, and its aftual impreflion on the fenfe:
whence follows a dire€t and immediate repgefen-
tation of it, without the intervention of any thing
elfe, Thus we could not have had the idea of a-
tree, if the eye had not atually feen it; nor of a
trumpet’s found, if {ome of the undulating air had.
not aétually ftruck upon. the ear.

. By this property, ideas of fenfation are diftin-
guithed,

1. From the ideas we have of thofe cbjefls. of
the fame kind, which we never aftually perceiv-
ed. Thus the idea of a man we have feen, is put
for a man we never faw: having no.way of con-
ceiving aman that was never prefent, but by fub-
ftituting for him the idea of one that was.

2. From all conceptions of things, which. are

purel}
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purely metaphorical. There are two forts of
metaphor, human and divine.

Divine metaphor is the fubflituting our ideas
of fenfation, which are dire@& and immediate
with the words belonging to them, for the things
of heaven, of which we have no direft idea, or
immediate conception: as whem God’s know-
ledge is exprefled by Aus eyes being in every place,
his power, by a ffrong hand.

Divine and human metaphor agree in this,
That the words, figuratively transferred from one
‘thing to another, do not agree with the things to-
which they are transferred, in any part of their
‘Kteral fenfe. So hands and eyes, when applied
to God, are not fpoke in any part of their literal
fignification : as neither is the word /izling, when
applied to the verdure of a field.

They differ in this, That in human metaphor-
the things, for which the figurative words are fub..
ftituted, may be as immediately and direély
known, as the ideas placed.in their flead. But
in divine metaphor,. only the fubfituted ideas are
.dire® and immediate. We have no dire& ar
immediate conception of the things they are fub-
fiituted for.”

3. From all conceptions of things, which are
purely analogical. Dzvme analogy is the fub- -

fiituting,
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ftituting words, that exprefls our ideas, for hea-
venly things, whereof we have no ideas. Thus
far it agreeg with metaphor : but here lies the effen-
tial difference. Metaphorical words are fpoke of
heavenly things, in no part of their proper fenfe:
analogical, in fome part of it, though not the
whole. So the word kand is fpoken of God me-
taphorically : for he has no hand of any fort what-
ever. The word power is fpoken of him analogi-
cally: for he has fome fort of power, though of a
quite different fort from ours.

The true nature of our prefent knowledge of
divine things, is by the apoftle very aptly defcrib-
ed by our feeing in a glafs darkly, or in a mirror,
in an obfeure reprefentation. To fhew the apti-
tude and fignificancy of which expreffions, I fhalt
obferve two things:

1. That a glals exhibits to us nothing of the
fubflance of the thing reprefented in it: the fimi-
litude therein having no more of the eflence of
the thing itfelf, than a mere fhadow. Yet we
cannot fay, but there isa real likenefs of the {ub-
flance in thé airy form. There is fuch a” propor-
tion between them, that the idea of a face we
never faw, but in a glafs, is ajuft one, and may
well be fubflituted for the face itfelf, of which it

gives fome real knowledge. .
: Thus
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Thus as to thofe conceptions, which ftand in
our minds to reprefent {piritual thiﬁgs, though
the things they ftand for are of quite another
fort, and though thefe fubftitutes are no more in
refpeét of them, than a fleeting appearance in the
glafs is to the man reprefented by it; yet there
may be fuch a proportion between them, as to
make our conceptions of natural things juft repre-
fentations of things fupernatural.  So that the
knowledge we have of them is true, and our rea-
{onings upon them fubftantial, aslong as they are
kept within the due compafs of thole reprefenta-
tions. For thenitis, that men run into abfurdity,
concerning fpiritual things, when, not content
with this analogical knowledge, they argue from
things natural to the intrinfic nature of the fuper-
natural, and fuppofe, that what is affirmed of
thefe reprefentations only, is literally true of the
things they reprefent. '

The fecond thing I would obferve concerning
this phrafe is, That in all inftances we ufe the
fame expreflions, by which we exprefs the things
themfelves, for their appearances in the glafs,
And indeed juftly: for though there is nothing of
the real nature of the objeéts, in thofe appear-

ances, yet, feeing there is fuch a proportion be- - -

tween them, the fame words aptly ferve for both.
So we fay, We fee aman in the glafs, or the fun
or
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or moon in the water, when we fee only an appear-
ance, which has nothing of the real nature of a
man, or the fun or moon. And there is fuch a
proportion between tlie obje&t and its appearance,
as would give us fome idea of it, though we had
never feen it, but in a glafs, or inthe water.

By what has been already faid, analogy in ge-
. neral may be eafily diftinguifhed from metaphor..
But becaufe the diftin&tion between this and di-
vine analogy is of fo great importance, ‘I fhall fet.
the difference between thefe two in a clearer and.
oppofite light. :

Metaphor exprefles an 1magmary, analogy’ a
'real correfpondence : metaphor is no more than
an allufion; analogy, a fubflitution’of ideas and,
éonceptions The intention of metaphor is only,
to exprefs more emphatically fomething known
more exaétly before: the intention of analogy, to
inform us of fomething, which we could not have
known without it. Metaphor ufes.ideas of fen-
fation to exprefs things, whereto they have no real
refemblance: analogy fubftitutes our notions and
complex conceptions for things, with which they
have a real correfpondence. To conclude. Words
applied metaphorically are not underftood in any
part of their proper fenfe: analogical words are
underftood in a part, though not the whole of
their literal meaning,

.

- - - CHan
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-C H A P. II.
SECT. 1.

ofF tlze purc Intelle® and its Operatzor.r. )
AVING hitherto confidered the ideas of ‘
fenfation as the only materials the mind of

man has to work upon, I come to treat of the
mind itfelf, or the Pure Intellecl. 1 do not mean
.by, this, -the immaterial part of us, nor yet the
moft reﬁned and exquifite parts of the body,
which are 1mmedxate]y fubfervient to its mobler |
. operatxons but both of thefe operatmg togcthcr :
in_eflential union.

Our prefent Lnowledge is gradually performed,
‘by the concurrent motion of fome bodily part |
within us; ‘which is the caufe of that wearinefs
we feel, after long-continued thinking. We
fhould never be tired with this, if the pure fpirit
could reafon independently of all material organs.
But experience thews us, the cafe is otherwile =
we find it a labour to the brain, and feel ourfelves
as much wearied with intenfe thought, as with
l\ard bodily labour :- having premifed this of them

general I proceed to confider the particular =

operatxons

-

’
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operations of the intelleft, which prefuppofe
fenfation, and contain the whole procefs and ut-
motft extent of human underftanding.

The firft of thefe is a fimple view or furvey of
the ideas of fenfation, juft as they lie in the me-
mory. This the Logicians have rightly termed
Simple apprekenfion ; but they generally confound
it with pure fenfation, whereas it is eafy to obferve
thefe effential Differences between them. 1. In
fimple apprehenfion the mind is often atlive, in
fenfation always paffive : 2. Simple apprehenfion
prefuppofes fenfation, and is always fubfequent ‘to
it : g. By fenfation the mind receives ideas; by
fimple apprehenfion fhe furveys thofe already
received.

The fecond operation of the intelle&t on the
ideas of fenfation is judgment. This may be di-
vided into feveral fpecies; the moft confiderable
of which are thefe that follow.

1. The feparating our ideas from each other,
and ranging them under diftin& heads.

2. The comparing them with each other,
and obferving their agreements or difagree-
ments.

3. The ealarging or diminifhing them. So we
can enlarge the idea we have of a tree, to any
fize, even to reach the clouds; or diminifh it in

our
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our thoughts, till we reduce it to what it was in
ats firft principle or feed.

4- The dividing or compounding them. So
we divide any fimple idea into its feveral parts,
or compound the ideas of feveral houfes, to make
up that of a city. All thefe fpecies of judging
are peculiar to men, and cnjoyed by’ brutes in
any degree.

Another aét of the intelle&t, generally reduced
to judgment, is abfradion. This fome fuppofe
to be performed, by drawing the mind off from
all ideas of fenfation, from all compofitions of
them, and from all complex notions, in order to
form ideas of incorporeal beings. But it may be
doubted, whether this be praéticable in our pre-
fent flate.

The true abftration feems to confift, not in
orming ideas independent on fenfation, but in
fubftituting the only notions we have, which are
natural, eafy, and familiar, to reprefent thofe fu.
pernatural things, of which otherwife we can have
no notion; in transferring our thoughts from the
literal propriety of the words, by which we ex-
prefs them, to that analogical ﬁgniﬁcation, where-
by they are, asit were, fpiritualized. This feems
to be the only abftraétion we are capable of, with
regard to things fpiritual. And this is fo far from
bemg independent on fenfation, and the opera-

tions
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" Yions of the intelle@, that we can no otherwile

think or fpeak of fuch objets, than in thefe world-

" 1y and human fymbols; and that, if we abftralt

- from thefe, we abftraét from all thought of hea-

venly beings, and can have neither names nor
- ideas for them.

‘What has been hitherto faid of the operations
~of the intelle&t, relates only to ideas of {enfation.
- Therefore it is proper to obferve here, that the
* fame operations are likewife exercifed upon all
" our alterations and compofitions of them. When

the memory is once furnifhed with thofe volun-
* tary alterations and combinations of fimple ideas,
" the mind has the fame full power over them, as
~ over the ground-work of them ; namely, that of

fimple apprehenfion, and of judgment in all its
" branches. And the fame arbitrary fway it has

’

* - over all the complex notions and conceptions,

~which are formed out of thofe fimple or complex
* ideas, confidered together with the operations of
the intelle&t upon them. -

Before we clofe this head of judgment, it is
worth while to take particular notice of that fpe-
cies of one of its branches, comparing, which is
- diftin€t from all the reft, and is commonly called
relation.  This is that aét of the mind, whereby
~ it confiders the dependencies of things on each
“other. 1 fhall dwell on it no longer, than is ne-

' ceflary
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'celTary to Thew the proccdure of the underﬁan&-

ing, in attaining knowledge.
Firft, When we confider the relations of fen-

fible objefls to each other, as they are in their
~own nature, without any refpet which they bear

to our underftanding, hence opens a {pacious

“field of knowledge; that of natural caufes and

effefts, of the manner wherein natural things a&t

upon, or fuffer from; each other: in fhort, of

their influencing one another numberlefs ways:

“and this is Natural Philofophy.

Secondly, From our ideas of fenfation, we in-
fer the exiftence of thofe outward objeéts, that

"occafion them in us. And from the exiftence of

thefe we infer a Firft Caufe of all things, eternal,

“and neceffarily exifting. Hence again we have
the knowledge of the relation he bears to us, as

our Creator and our Preferver. From thele re-
lations flow all the duties of piety; fuch as love,
reverence, praife, and prayer..

Again. When we confider the relation we

. bear to our fellow-creatures, of the fame nature

and degree in this world, hence we come to be
fenfible of our obligations to juftice and humani.
ty. And when we diftinguifh thefe by particular,
nearer relations, fuch as parent or child, fervant
or mafter, hence we deduce all the duties necef-
: fary
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fary to the well-being of the whole kind, and ot

every inlividaal.

Laftly, When we confider the relation we bear
to ourfelves, the regard every man ought to have
for his own happinefs; hence we may infer all
thofe dutics, that naturally tend to promote the
good either of our body or mind. And all com-
prehended under this fecond head, is properly
natural religion.  For the fanétion of this, and to
fhew the tendency of its precepts to our future
happinefs, the underftanding proceeds thus.
From the unequal diftribution of rewards to thofe,
who obferve them, and of punifhments to thofe,
who tranigrefs them in this life, fo evidently in-
confiftent with the goodnefs and juflice of an All-
perfeét Being, we infer the neceflity of future re-
wards and punifhments, and confequently the
immortality of human fouls.

SeEcrT. IL

Of the different Kinds of Knowledge and Evidence.

IT being a. matter of the utmoft confequence
to the right procedure of the intelleét, to

ftate the feveral kinds of knowledge, as well as the

degrees of it in each kind, which can admit of
any
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any, I(hall obferve, that there are three kinds of
knowledge, and as many kinds of evidence, on
‘which they are built. '
The firft is that we have from our fenfes, which
‘confifts in an intelleftual view of the ideas tranf-
mitted through them to the memory. This isa
knowledge direét, immediate, and intuitive, and
carries in it the higheft certaintp. Confequent-
1y, it admits of no proof from reafon: for all fuch
proof has lefs of perfpicuity and certainty, than
that which it already contains in its own nature.
This is a knowledge, which admits of no degrees
.of evidence: for all fenfation is in itfelf equally
certain, and the evidence of all the fenfes is equal-
1y clear, with refpeft to their proper objeéis.
When the fenfation is regular and perfe@, the
affent of the intelle@® neceflarily follows all at
once ; though in a manner quite different from
demonftration, which extorts it by intermediate
proof. Not that it yields to the cleareft demon-
firation, when the organ is rightly difpofed, and
exercifed upon it’s proper ObJC& at a juft dif-
tance, and in a due medium. - Agamﬁ {enfitive
knowledge reafon can never interpofe, unlefs
there is a fufpicion of failure in the a&t of fenfa-
tion. Nor does it enquire then,” whether the

evidence of fenfe be true; but whether it be*

truly the evidence of fenfe. So that to argue
Vor. V. I againft
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againft the evidence of fenfe, is to oppofe the
cvidence of reafon, to what in its nature admits
of no reafoning at all.

And highly neceffary it was, that this evidence
of fenfe fhould be fo immediate, clear, and un-
doubted, becaufe it is the foundation of all know-
ledge, human and divine. If then the truth of
this admitted of any doubt, or were capable of
any proof, we fhould wander about in endlefs
feepticifm, without the leaft certainty in any
thing. Forno proof for it could be more evident,
than that which it was brought to prove, and
‘would therefore itfelf require another proof; and
{fo on, with endlefs confufion.

A fecond kind of knowledge is that we have
from fcli-confcioulnefs. We come to the know-
ledge of things without us, by the mediation of
their ideas; but we are immediately confcious of
what pafles in our own minds, without the inter-
vention of any idea. Thus we have a knowledge

* of all the faculties of our foul, very different from
fenfitive knowledge; though we have no degree
of it antecedent to the exercife of thofe faculties
upon the ideas of fenfation: as we fhould have
had no knowledge of our bodily motions, if the
parts had not been aftually moved.

Though this kind of knowledge be more com-
?lcx, it is equally certain with that we have from
’ ' fenfation,
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fenlation. The affent as neceffarily follows upon
<confcioufnefls: indeed it fallsin withit. The cons
{cioulnefs itlelf is the very aflent; nor can they
be diftinguithed even in thought. When this in.
ternal fenfation is truly natural, we are never de-
ceived in this article of knowledge. And this
alfo is fo clear and diftin&, that it admits of no
proof from reafon. So that neither can this, -any
more than the former, be called demonfration:
fince, like that, it is fo immediate and intimate
to us, that nothing can increale its evidence.
And for aman to argue away any inflances of th's
knowledge, or to deny their certainty, is no lefs
abfurd, than to contraditt the clear perceptions of
external fenfe.  Only it is to be oblerved, that all
here faid of this knowledge, is faid of the firft,
immediate, internal perceptions; not of any far-
ther obfervations, made upon them by the intel-
le&, cr of any deduttions afterwards drawn con-
cerning them.

Thele two kinds of knowledge are immediate,
and confequently a fort of intuition: entirely dif-
ferent from which is

The third kind of knowledge, rea/oning, which
is mediate, and wholly acquired by deduétion, by
the exercile of that one operation of the mind,
illation or confequence. ~This we may fubdivide
into diffierent {pecies, according to the different

I manner
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manner of the intelleft’s procedure, in making its
dedulions.

The fitlt fpecies is fecience or demonfiration,
which appears clcareft in the fyllogiflic form ; by
applying a common meafure to two exiremes,
which have an infallible connexion with it. So
that the conclufion follows by an abfolute cer-
tainty, and compels the affent. And the know-
ledge is as infallible, as the dire&, clear percep-
tion of fenfation, or confcioufnefs.

The fecond fpecies of it is moral certainty, the
utmoft degree of which is neareft to demonftra.
tion. This knowledge is acquired by proofs, that
have only an undoubted connexion with- the two
extremes. The force of this every plain under-
flanding perceives; and it rarely requires the fyl-
logyftic form, unlefs for the confuting perverfe
oppofers.  The arguments for it are deduced

_from all kinds of knowledge: but {till the affent
1s free;; and the will has a great fhare in promot-
ing or hindering it. And hence it comes, that
there is room for paffion and prejudice of all forts,
to interpofe and.bias the intellet. '

We ought not therefore to call the evidence of
moral truths, by the name of demonftration. It
is true, both mathematical and moral truths are
founded on the firongeft proofs. Yet they admit

’ not
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not of the fame fort of proof, nor indeed are ..cy

capable of it.

Becaufe it is fo great a difadvantage both to
natural and revealed religion, to haye moral cer-
tainty confounded with mathematical, I fhall dif-
tinguith the different natures of them more fully,
‘under two different propofitions.

Mathematical Cer-
‘tainty.

As in this propofi-
‘tion, The three angles
of a right-lined triangle
are equal to two right
ones.

1. Here there is the’

‘utmoft degree of mathe-
matical certairity : the
evidence is infallible,
and the confequence
follows by a natural ne-
cefflity.

2. The demonftra-
tive evidence of this,
when underftood, com-

pels and extouts affent.

Moral Certainty.

As in this propofi-
tion, There is a God.

~

t. Here there is the
utmoft degree of moral
certainty : the evidence

"is indubitable, and the

confequence follows by
a moral neceflity.

2. The moral evi-
dence of_this, whenun-
'derftood, demands and
requires affent.

Ig 3 In
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3. In this point of
knowledge, no concur-
rence of the will 1s re-
-quiﬁte. The intellett
allents without it, and
no prejudice or paifion
_ ean fo interpofe, as to

influence its judgment.

4. This fort of know-
ing admits of no de-
grees of certainty, and
there can be no proof

of it, but of one kind.

5. One demonftra-

tive argument makes
" the utmoft mathemati-
cal certainty, which
excludes all poflibility
of falthood.

6. This takes place
in things natural and
material, fuch as quan-
tity, figure, and exten-
fion; ideas of which we
have from direft and

3. In this point of
knowledge, the concur-
rence of the will is re-
quifite.  The intellcét
cannot aflent without
it Any prejudice er
palfion may fo inter-
pofe, as entirely to al-
ter its judgment.

4. Thisfort of know-
ledge admits of many
degrees of certainty,
and draws its proofs
from all kinds of know-
kedge.

"5- Many arguments
concur to make the ut-"
moft moral certainty,
which exkcludes all pro-
bability, though net
poflibility, of falthood.

6. This takes place
in things fupernatural
and fpiritual, fuch as
God and his attributes ;
of which we have no
idea from direé&t and

immed:ate:
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ymmediate {enfation. immediate fenfation, but
only from analogy.

7. Ourreafonings on 7- Our reafoningy
this fide are about fim- on this fide are about
ple ideas, concerning complex notions and
which there is a gencral conceptions, concern-
confent. K ing which men extreme-

- Iy difagree.

From the very different, and even oppofite
nature of moral certainty, and that which is ftrit-
ly mathematical, it muft appear,

1. That there is as little room for the latter in
natural . religion, as in revecaled. To fhew this
clearly, Ihave inftanced in the fundamental truth,
of both; which, though founded upon the utmoft
moral evidence, fo as to render a diffent from is
inexcufable, yetappears not to be firiély demon-
firable. Indced, were there one demonftrative
argument for it, all others would be entircly nced-
lefs.

2. That natural religion includes faith, founded
on moral evidence. When, upon full proof to
our.underftanding, we affeat to this, There is a
God, then the hearty concurrence of the will
compleats that affent into faith.  Faith therefore
is altogether as neceflary in natwral religion, as in.
revcaled. For though we have a moral certainty.

QY for
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for the exiftence of a Deity, which fo far is

knowledse only; yet ftill becaufe the intrinfic”

nature of God is utterly incomprchenhble, and
can be no immediate objett of human underftand-
ing, men muft give the aflent of the intelleét
here, together with the confent of the will, to
the truth of things as myfteriots, as any in alk
revealed religion; and which they are obliged to
conceive by the fame analogy, by which we con=
ceive all the myfteries of chriftianity.

3. T hat evangelical faith. is no precarious ot
implicit affent, but founded on the utmoft evis
dence we are capable of receiving, for a truth of
that nature. To fee this clearly, we muft well
diftinguifh two things:

Firft, The affent of the underftanding to a pro-
pofition upon moral evidence, which is thus far
merely knowledge. * Here we are to fix our foot,
and join iflue with all ranks ef unbelievers; the
ground of whofe condemnation will be, that they
wilfully with-held their affent from the truths of
revelation, when they had the fame evidence,
which would have fully convinced them in mat-.
ters merely human.

Secondly, A confent of the will, following the:
affent of the intelle&t. The whole procefs of the:
mind, in obtaining fuch'a faith, is performed in
this masner. :. A propofition being offered
- . 1)
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te us, the will confents to weigh the evidence for
it. 2. The intelle&t weighs it, and if the moral
evidence be full, aflents to it.. Thus it com-
mences a point of. knowledge, and on a fecond
confent of the will, a point of faith.
But it is worth obferving, that there can be no
immediate affent, to any thing inconceivable or
incomprehenfible. To explain this by a few in-

ftances. * Thereis 2 God.” When, upon full

* evidence, we aflent to this, what is intelligible in
that propofition, is the immediate objett of our
knowledge. The incomprehenfible nature and

attributes of God are only the remote and mediate

objets of it.

Again. ¢ This is my beloved Son.” We af-
fent to this, as a perfeltly intelligible propofition,,
on full evidence that it was fpoke from heaven;
being affured, that Chrift, not in any anintelli-
gible manner, but according to the plain fenfe of
the words, is as really and truly the Son of God,
as one man is the fon of another.

He who believes thus far, without any refpek
to what is incomprehenfible in. that propofition,
namely, the fupernatural generation, and the ins
effable manner of it, has an evangelical faith.

But what then, you will fay, becomes. of the
myfteries of the gofpel? They are all laid up
fale, out of our reach, to be the immediate ob-

Is jetts
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je&ls of our knowledge, when we come to fee
face to face.

From hence it appears, that chriftian faith is
not an implicit affent to things unintelligible and
unconceivable: fince nothing, that is incompre-
henfible, can come into any queftion between us
.and unbelievers. We can bave no controverfy,
but about what is perfeétly underflood, as far as
it is fo; and concerning the moral evidence,.
upon which propofitions, as clear as any in Ku-
man language, are founded. Our controverfies.
turn wholly upon what is clear.. As to what is
incomprehenfible in any propofition, it can be-
no immediate, direét object, either of knowledg_e
or of faith.

The third fpecies of knowledge, which we-
have from reaflon, is opinion. This Plato well:
defines a medium between knowledge and igno-
rance. It is a fort of knowledge, loofely fpeak-
ing, inferior to any of the foregoing, but ap-
proaching neareft to that founded on moral evi-
dence. Only whereas moral certainty, in its
higheft degree, leaves but a bare poffibility of the
thing’s being otherwile ;- all opinion leaves room,
" more or lefs, for doubt, yea, for fome fear of its
being otherwife. But as for all the degrees be-
tween the higheft moral certainty on one hand,.
and theloweft probability on the other, thefe two.

- forts.
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forts of knowledge run into each other, and are:
not eafily to be diftinguifhed. '
This may be illuftrated by a parallel, drawm
from common mechanifm. While you are of-
fering the reafons, for and againft any morally-
certain or probable propofition, imagine yourfeif
throwing them into the fcales, and weighing
them ina balance. If the balance inclines not-: &
all to either fide, there is nro fort of knowledges
but downright zgnorance: the -reafons on each
ﬁde deftroy each other, fo that the intelleét cannot
“aflent to cither.. And.if there be any decifion, it
is the arbitrary impofition and precarious att of
the will.  If, either from its natural weaknels, or
for want of improvement,. the intellcét cannot
find out reafons, fo that each fcale preponderates-
iniis turn, then it is a flate of doubt. If one
{cale preponderates but a little, and continues at
‘a ftay, fo that the difference is barely difcernible,
it is then only aconjeure. But if this prepon-
derancy is very plain, though there is weight
_enough on the otker fide, to keep the feale filk
pendent, then it is properlv probebility or ofi-
-nion. When, Taftly, the arguments arc fo firong
“that one of the fcales welgh.s to the ground, then
it is moral certainty, and there is no reafonable
caulc for any farther fcrutiny. Tae propolition
then concludes as /urey, though not fo necgfurily,
: L6 ag
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as demonfiration; which admits of no weight.

whatever to be thrown into the oppofite fcale.

Of probability in general it may be obferved»
" 1. That, while we are weighing a probable
propofition, there are two latent caufes of deceit ;
the one in the intelleét itfelf, which holds the
balance; for if a man is ignorant or weak, fo as
not to difcern the proper reafons, he may be im-
pofed upon by falfe weights: the other in the
will, when, inftead of plain reafon, a man throws
his pride, or paffion, or prejudice, into the fcales.
And thefe will, by the invifible turn of a falfe
balance, outweigh the firongeft arguments.

2. That the higher degrces of probability, in:
matters of religion, demand our affent. So they
do in all other things. Where the difference is
mot. great, between the oppofite fides of a quefs

tion, men ever clofe with the greateft appearance -

of truth, and that in things of the greateft mo-
ment. Nay, the main condu& of human kife
is governed by the higheft probability: fo that,
in many inftances, it would be downright mad-
nefs, not to be determined by it. Yet,

‘8. Mere probability is not a fufficient ground
for religious faith. This muft be built on certain
knowledge, which opinion, properly fpeaking, is

‘not. Indeed the word is vulgarly taken for any

aflent, whether formed on probability, or moral
certainty.

i

D
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certainty. And fo, itis commonly faid, “ A mam

ts of fuch an opinion,” with regard to the very

_fundamentals of Chriftianity. But this loofe way

of fpeaking ought never to be ufed, feeing it
has a tendency to betray unwary men, into @
favourable judgment of fuch principles, as are
deftruélive of all religion.

The fourth fpecies of knowledge, which we
have from reafoning, (if it be not rather a parti-
cular {pecies of moral certainty) is an affent upon
teflimony : to-make which truly knowledge, there
muft be a concurrence of our own reafon in the
following particulars:

1. Our ewn reafon muft judge of the fubjeft-
matter of the information, whether 1t be made in-

‘mtelligible words. For no man can be informed,.

of what he vannot underftand : there can be nb:

revelation to us, concerning: the intrinfic nature .

of things, that are incomprehenfible tous. And
accordingly, no part of the Chriflian revelation,
concerning God and things fupernatural, reaches
farther than their exzffence, and that lively amalo-
gy, under which they are reprefented; which is.
as plain, and obvious, and intelligible, as any
thing in common Tlife. .

2. Our reafon muft convinceus, that the mat-
ter of the information is poffible, that it implies.
no contradi¢tion. And if the information relates

702
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to things fupernatural, this is a fundamental ruls,
to deduce no contradiftion, but from what is
plain and intelligible in ‘every propofition.
Whence it follows, that fuch abfurdities and con-
tradiétions, as arife from a comparifon of what is
-plain and intelligible, with what is incomprehen-
fible, in refpeft of their intrinfic natures, are all
groundlels and imaginary..
3. Our reafon muflt judge concerning the abilx
-ty and integrity of the informer.. Information or
.teftimony may be divided into human and divine.
.To human teftimony we aflent only fo far, as it
appears agrecable to truth.. Yet this-aflent is
very cxtenfive, and makes up the greateft- part of
_human knowledge. It takes in all we ‘have of
the hiftory of mankind,. all the accounts of what.
ever we have not feen ourfelves. And we acqui-
eelce in all this, not as probable only, but as fo
‘much real knowledge; being an affent, whichis
founded on fuch evidence, as often amounts.to.a
‘moral certainty. |
~ As o Divineinformation or revelation, reafon,
‘knewing it to- be divine, is already convinced,.
that it excceds all human certainty. The only
thing, therefore, which it is to be convinced af.
here, 1s
4. That the revelation. is Divine, or that the-
Scripture



( 207 )

Scripture is of Divine autherity. In order to

this, we may obferve, ‘
Firft, That, as God has made men the imme-
diate inftruments of all thofe revelations, fo evan-
gelical faith muft be partly founded on human
teftimony. By men were both the Old and New
Teftament wrote: and, if we confider them ab-
firatted from their Divine authority, they muit
be allowed to te of equal credibility, at leaff,
with all other ancient writings.. Though we
fhiould fuppofe them to be apon the foot of mere
human teflimony, yet would our knowledge of
them be, at leaft, of equal’ certainty,” with that
founded on any profane hiftory.. Now, if to this
‘human, we add fuch Divine teflimony, as cannot:
_be pretended for any other writings in the-
‘world, as the miracles of Chrift and his apoftles;.
‘the concurrent completion of all' the prophecies,,.
from the beginning of the world, in him alone;
“the fcriptures being the only book in the world,
that gives usany account of the whole ferics of
God’s difpenfations toward man, frem the creaa.
tion for four thoufund years;- the great exaltation
of natural religion, vifible in every part of it;
and, laflly, the providential care, fo manifeft in
every age, for tranfmitting down feveral books,
written at fuch great diftances of time one from
another, and all of them from us; theirbeing at
hiis.
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this day fo void of any material error, that in the

infinite various readings, which have been care-

fully colletted, there cannot be found one contra-
riety in any fundamental point of faith or prac-
tice: if thefe things, I fay, are throughly con-
fidered, they give the Scriptures fuch a certain-
ty, as no writing 'merely human can have, and
are the greateft evidence for the truth of them,
which they are capable of receiving, without a
continued, daily repetition of miracles. We
may obferve,

Secondly, That, as God has made men the
immediate inftruments of all his revelations, fo
he hath condefcended to make ufe of human lan-
guage, as well as of our natural ideas and concep-

tions, for the clear and eafy reprefentation of

things fupernatural, and otherwife incomprehen-
fible. Indeed the intrinfic nature of heavenly
things could no otherwife have been revealed to

us; feeing we had neither capacity to apprehend, .

por language to exprefs it. Orhad it been mi~
raculoufly revealed to a particular man, yet it
would nct have. been pofflible for him to utter it.
This made it neceffary to adapt all the Divine
revelations to our natural way of thinking and
fpeaking. And accordingly we are not obliged
to believe any dofirine, which is not plain and
antelligible. All in Scripture, beyond this, is ro

' imme-
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immediate objett of our faith, but belongs to ano-
~ther world; and we are at prefent to believe no

more of it, than that it is incomprehenfible.
Nothing therefore is more abfurd, than the ob-
je€tions of unbelievers againft the Chriftian myf~
teries, as unintelligible; fince Chriftianity re-
quires our affent to nothing, but what is plain and
intelligible in every propofition. Let every man
firft have a full convittion of the truth of each
propofition in the gofpel, asfar only as it is plain
and intelligible, and let him believe as far as he
.underftands. Let him firmly believe, there is
but one God, the obje&t of any divine worfhip.
whatever ; and think and fpeak of him under
that plain, Scriptural diftinétion, of Father, Son,
and Holy Ghoft; leaving the incomprehenfible:
nature of that union and diftin€ion, ‘to the great
Author of our faith himfelf. Let him believe
Chrift to be the only-begotten Son of God,. in
the obvious import of thofe words, and leave the
manner of that inconceivable generation, to the
veracity of God. Let him believe, that Chrift
did as truly make an atonement to God for us,
as one man atones for another to a third perfon;
and leave the unintelligible part of that divine
operation, for the fubjett of future praife and
contemplation. Let men, I fay, believe as far
as they thus clearly underftand, without perplex~

ing
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ing themfclves or others with what is incompre-
lenfible; and then they fulfil the whole purpofe
of God in all his revelations.

By thus carefully diftingnifhing the {everal
kinds of knowledge and evidence, what endlefs
conflufion mnay be prevented, in religious contro-
verfies?  Moft of thefe have arifen, from fup;
poling thefe heads of knowledge to differ in de-
gree only, not in kind; and from confounding
the different kinds of evidence, peculiar to each

of them; from men’s infifting upon the evidence

proper to one kind of knowledge, for ‘that of
another, which will not admit of it; from uppo:-
fing to each other the different kinds of know-
ledge, which can never interfere or clath with
each other; and, laftly, from not diﬁinguifhing
between a blind, implicit aflent to the teftimony
of another, and that faith, which implies a full,
rational conviflion of the truth of what is be~
lieved.

SecrT. IIL
Of the Improvement of Knowledge by Revelation.

W E have now brought the mind of many
by feveral fteps, to the utmoft know-
fedge, it can reach by its own faculties. What-
exer
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ever is beyond that contained under the foregoing
heads, is communicated to it from heaven.

When we obferve, 1. The more particular
and full difcoveries of thofe relations we had
fome knowledge of, by the light of nature,® and,
o. Thofe relations we bear to God, and God to
us, which are intirely new, and undifcoverable
by the light of nature; this knowledge includes
the foundation and fubftance of all revealed re
ligion.

As to the firft. When to that general know-
ledge we have by the light of nature, of God, as
the Creator of all things, it is revealed, That he-
Jboke them into being, and created them by Ais
Word; that he made man in partiaular out of the
eartkh, and breathed into him a principle of an
higher kind; that he was created in innocence,
and in the image of God; and that from him all
mankind defcended.

Again. When to the general relation of his
Providence overus, it is more particularly reveal-
ed, That he upholdeth all things by the Word of
his power; that in Him we live, move, and have
our being; that not a fparrow falls to the ground
without Him; nay, that the hairs of our head are

“all

# I believeall “the light of nature,” focalled, to flow frone
preventing Grace,



( 212 )

&/l mumbered; and, laftly, when his relation to
us, asa Judge, isrendered more full and exprefs
by thele particulars, that tke eyes of the Lord are
tn cvery place, beholding the evil and the good;
that He fhall bring every work into judgment, with
every fecret thing, whether it be good or evil; that
He hath appointed a day, in which He will judge
the world; and that, in order to this univerfal
judgment, there fhall be a refurreétion of the dead,
both of the juft and of the unjuft.

* Again. When it is revealed, That there is but
one God; in oppofition to the multitude of hea-
then deities; that this God 5 a Spirie, that there
a5 none good but He; that He only is wife, and
his wifdom s infinite; that He is Almighty,
hath all power, is above all, the only Potentate,
King of kings, and Lord of lords; that He is the’
Mo High, the Lord of hofts, who only hath im-
mortality : thefe and fuch like equally exprefs
declarations, concerning the One God, are evi-
dent improvements of that knowledge, which we
have by the light of nature.

Thele exproflionsare all plain and intelligible,
fo that, when we ufe them, we know what we
fay. But as to the following expreflions, cone
cerning the One God, That he is “ God of him-
felf, Root, Principle, and Original;” that he is
a « Pure A&, fimple, undivided, Self-exiftent,

: ~ ablo-
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ablolutely fupreme;” together with the words, .
« Subordinate, co-ordinate,” and, above all, his
metaphyfical * Subftance and effence:” thefe are
not the language of revelation, efpeciall‘y when
ufed to explain the Unity of God; but affefted
terms, invented by men, to exprefs thejr feveral
{entiments of that Unity.

Can we fufficiently lament the mifchief, which
has been done by the rumbling of thefe, and fuch
like vfounding words, through whole volumes;
to the confounding both the writer and the read-
er, and perplexing that great article of our faith,
the Trinity; which, as 1t lies in the Scripture,
is, fo far as we are to believe. it, the plaineft
thing in the world? ~All this pompous affec-
tation of being more knowingin the Chriftian
myfteries, than the Scriptures can make men,
tends only to propagate abfurd and inconfiftent
notions, which a plain rational man would be
afhamed of. Such as thefe,

That the Son of God was produced by an ex-
ternal a&t of the Father’s power, but was not
made or created:

That there are Three Perions truly Divine;
One, of them the true God, the Second, truly
God, the Third, no God at all.

That we may and muft pay divine worfhip to

Two
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Two Gods, and divine honour to a Third Perfon,
who is no Gud:

That by the term Trsnity we muft mean, a Tri-
nity of Two Gods, and a Divine Perfon, but no
God.

Thefe and many fuch pofitions are either ex-
prelly, or by plain confequence, contained in
fore of our modern fyftems of religion, and are
{et down hLere, not as they are a total fubverfion
of the Chriftian faith, but as they are a bold and
arbitrary impofition on the common f{enfe and
rcafon of mankind.

The relation we bear to God as our Creator,
which was partly difcovered by the light of na-
ture, is made nearer yet, and more dear and en-
gaging, by that entirely new diftinétion in the
One God, revealed tous under the different cha-
rafters of Father, Son, and Holy Ghoft, and by '
the unfpeakable bleflings we derive, from their
feveral oflices and operations.

This diftinétion, utierly incomprehenfible in
1tfe1f could never have been known to men, but
by revelation. Nor could we have conceived it
in any degree, had it not been dilcovered to us,
under the femblance of f{uch relations, as are fa-
miliar among men: as that of a Father and a Son,
and the Spirit of a man, whichis in him. And,
if we admit thisdiftinttion at all, we muft hold it

to
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to be fo really founded in the Divine Nature, thay
we cannot think or fpeak of it any otherwife, than
as ‘a perfonal diftinftion. For the Father, Son,
and Holy Ghoft, are, in refpeft of one another,
thus diftinguithed through the whole language of
revelation: and, in refpe& of mankind, they are
ever diftinguifhed by fuch different operations, as
we diftinguifh human perfonsby. So that what-
ever is denoted by Father, Son, and Spirit, we
muft either flatly rejett the Scriptures, or elfe al-
ways fpeak and think of thofe Three, as we do of
three human perfons.

That Chrift, the Second Perfon, had a being,
before he wasborn of avirgin, is foevident from
Revelation, that we can make no fenfe or co-
herence of Scripture, without allowing it: and
there can be no other purpofe, in revealing all
things concerning him, under the charafter of a
Son, and only-begotten Son, but to convince
us, that he has all the natural, effential attributes

- of his Father; that, as an human fon poflefles the
entire human nature, {o the Son of God pollefles
the entire Divine Nature,

That the Holy Spirit, who is in Scripture dif-
tinguifhed from the Father and the Son, is adif-
+tinft Perfon from both, is plain from the com-
miffion given the apoftles to baptize, -in the Name
of the Iather, and of the Son, and of the Holy

- Ghofl.
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Thoft. This form, if each of thefe be not a dik

tinét Perfon, fufficiently tends to confound man-
kind. If the Holy Ghoft be not a diftinét Per-
fon, but only a Power .of the Father, then the
fenfe of it runs thus, “ Go and baptize in the
Name of the Father, and of the Son, and of the
Father again.” " Therefore to fay, the Third Per~
fon, here mentioned, is a mere Name, and im-
ports only the Power of the Father, is not only
charging God with laying a fnare to deceive us,

but denying his commiffion to be common fenfe. - -

That the Holy Spirit is God, is evident from
Revelation, which every where diftinguithes
him by this peculiar charafter of Holy. For
abfolute holinefs is the peculiar attribute of the
ablolutely fupreme God: and He being every
where called ¢ The Holy Spirit,” by way of ex-

cellency, and diftinétion from all created {pirits, .

that epithet muft imply an original, intrinfic,
and effential holinefs in Him. Efpecially if we

obferve, that this is his conftant, diftinguifhing

charafler, not only where he is mentioned with
relation to us, but alfo where he is named, to.
gether with the Father and the Son. Infomuch
that He alone is exprefly ftiled Holy, wherever
the Three Perfons are exprefly named together
in Scripture.

The
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The word foly in thofe places cenuot be ad-
ded, in oppoflition to the Father and thé Son;
nor as exclufive of them; becaufe they are both
abfolutely holy, as well as the Spirit: fo that they
naturally lead us into a belief, that his 1s the fame
holinefs with that of the Father and the Scn,
namely, the intrinfic holinefs of Jehovah, the
Moft High, the Supreme God. To this if we
add, that He is called, “ The Spirit of holine/s,
the Spirit of glory, the Eternal Spirit,” and very
often, The Spirit of God; as particularly at the
baptifih of Chrift, where he was perfonally dif-
tinguifhed from the Father, even in a vifible ap-
pearance. We muft have our reafon ftrangely
amufed by fubtlety and criticifm, and be turned

quite out of the plain way of thinking, before we *

can underftand thefe revelations to mecan any
thing elfe, than that he is God, equal with the
Father.

The fum is this. Since both reafon and Re-
velation fhew, there is but one God, we can
own and worfhip but one. And fince that one
God is fet forth to us in Scripture, under three
diftin& relations, and accordingly reprefented by
diftin&t perfonal names, and charafters, and ope-
rations, and offices: therefore we worthip but
one God, with this diftin&ion of his own maL-
ing, -not of ours, - : o

VoL, V. K . It
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It is faid, Thou fhalt worfhzp the Lord thy God,
and Him only fhalt thou ferve: by which all Di-
vine worfhip is utterly cut off from the Son and
IHoly Ghoft, unlefs they are one with the Lord
our God. Again, it is written, The Lord thy
God is one Lord, whom we are to love with all
our heart, mind, foul, and firength. But if fo,
all Divine love is cut off from the Son and Holy
Ghotft, unlefs they are that one Lord our God,
who is a jealous God, and will by no means fuffer
any part of his worfhip to be paid to any other.

According to this plain and natural way of
thinking, as we are baptlzed by one and the fame
folemn a&t of worthip, In the name of the Fatker,
and of the Son, and of the Holy Ghoff: fo we
ever after adore them, without any degrees or
inequality of worfhip; which, indeed, as it is
truly Divine, can admit of no degrees or inequa-
lity. Whereas they, who argue for an inequality
in the Divine Perfons, and for an inferiority of
nature in the Son and Holy Ghoft to the Father,
neceflarily involve themfelves and all their ad-
herents in endlels uncertainty and confufion.
For they can never fettle the different kinds and
degrees of that lower Divine worfhip, (a contra«
dittion in the very terms) which is to be paid to
the Son and the Holy Ghoft. They can never
diftinguifh it with fuch exaétnefs, that it thall nei-

ther
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ther be the worfhip due to the Supreme God, nor
that honour, which is to be paid to mere crea=
tures, and varied according to their feveral dig-
nities. : :
But to make it yet more clear, that the mind of
man cannot, without abfurdity, have any other
conception of the Son and Holy Ghoft, than as
being incomprehenfible, one abfolutely Supremc
God with the Father, and one joint Objeft of
all Chriftian worfhip ; let us colleét the two feem-
ingly-inconfiftent doétrines, into oppolite propo-

ditions.

There is mo other
God, but one.
Thoeu fhalt worfhip

the Lord thy God, and"

Him only fhalt theu
{erve.

<epts are exprefs and
pofitive, for our believ-
ing in one God alone,
and for paying Divine
worfhip to Him only
They are full and per-

emptory, againft ad-
drefling ourfelves reli-

gioully

Let all  the Angels
of God worfhip Him.
Baptize all nations
in the name of the Fa-
ther, and of the Son,

- and of the Holy Ghott.
On this fide the pre--

On this fide, the pre-
cepts are equally ex.
prefs and politive, for
our believing the Son
and the Holy Ghotft to’
be God, and for the
whole intelligent crea-
tion -to pay Divine
wortfhip to the Son in

par-

K 2
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gioufly to any other,
than that one Supreme
God, who is a jealons
God, and will not fuf-
fer any dcgree of Di-
vine worfhip to be di-
refted to any other.
Wor can we frame any
other notion of idola-
try, than the addvefling
ourlclves either in body
or mind, by way of re-
ligious worfhip, to any
other being, than to the
Supreme God.

particular.  They are:
likewife full and -per-
emptory for our addref-
fing ourfelves in one of
the moft folemn aéls of
Divine worfhip, jointly
to the Father, Son, and
Holy Ghoft. And as
we are initiated into
Chriflianity by this a&,
fo we are ever aftet
blefled in the name of
the Three jointly: and
all this, without the
leaft dire& or indire&
mention, or intimation,
of any inequality in
their natures, or of any
diftinion in their wor-
thip, '

" Now both thefe precepts are exprefls Scripture,

and therefore equally obje&s of our faith; it being
evident, that here is no contradiftion in terms,
and that the feeming contradiétion is with regard
¢o a Unity and diftin&ion, for the dire& appre-
henfion of which, there is no capacity in the
raind of man. The wildom of God has left it for

L us
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us to believe them both, and to reconcile themy
according to the beft of our underflanding: not
by taking upon us to fhew, how the Divine Na-
ture is One, and how it is Three; but by folv-
ing the feeming oppofition, i a way moft obvious
to a plain capacity ; thatis, by ‘concluding, fince
there is but one God, who alone is to be wor-
fhipped, and fince the Son and Holy Ghoft are
both called God in Scripture, and cxprefly com-
manded to be worthipped; therefore they are
One with the Moft High God, though how they
are One, we cannot comprehend.

Thus has the Golpel-revelation improved the
knowledge of mankind, in thele dmportant points.
And it has no lefs improved our knowledge, in
the grand article of future rewarda and punxfh-'
mems °

Asto rewards, 1. \threas all, that was before
expefted in the other world, was fenfual plea-
fures for the body, and pleafing contemplation
for the foul. Now we learn the joys of heaven
to be of a fort, whereof nature can give us o

conception: we fhall be as the angels of God in
heaven.

2. The refurrettion of the fame body, is'a
point entirely new, of which Chrift’s riling wich
the fame body affures us. That this body will be
changed, is likewile intirely new; that this

- Kg - change
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change fhall be effefled ina moment ; that the
dead in Chrift fhall rife firft; that their change
fhall be into thelikenefs of Chrift’s glorieus body:
all which particulars are beyond whatever could
have been fuggefted, by the mere underftanding
of man.,

Another inftance of Revelation, intirely new
with refpeét to thefe rewards, is, that of living
for ever inthe immediate prefence of God, the

- Fountain of all happinefs. We are now inform-
ed, that we fhall fee God, as Heis, faceto face,
2n whofe prefence is fulnefs of joy; that we fhall
be where he is, thall dekold his glory, and fhall
fhine forth as the fun in the kingdom of our Fa-
ther. This is a firain, no imagimation, merely

. human, could ever reach or afpire to. We may
add, that whatever the wifelt heathens fpoke of
future rewards, was only frem faint conje&ure:
whereas now we have the plain, and exprefs, and
repeated promife of God for them.

As to future punifhments, we learn from Re-
velation alone, '

1. That they are both for foul and bedy, whieh
are diftinguithed by the worm that dieth not, and
the fire that is not quenched. And accordingly we
are bid to fear H:im, who is able to deftroy both

. body and foul in hell,
2. That
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e. That the foul will be punifhed with ever-
lafting defirullion, from the prefence of the Lord.
That the chief of all mifery, in another life,
would be, exclufion from the fight of God,
was never thought of by the wifeft heathens, who
placed all happinefs in themfelves.

3. That the body will be punifhed by fire, than
which we have not any Revelation more exprefls
and pofitive. And as it is an imflance of the great
goodnefls of God, that thejoys of heaven are re-
prefented, figuratively, as cxceeding the utmoft
of ourconceptions; fo it is an argument of his

Mtriét juftice, that the pains of hell are move liter~
ally foretold.

4. The eternity of thefe punifhments is reveal-
ed, as plainly as words can exprefs.it. Not that
the punifhments denounced are mere arbitrary
fanétions, like thofe annexed to human laws.
But thofe denunciations are withal fo many pre-
vious warnings of the inevitible con‘cquence, the
natural tendency of fin to mifery. So that am
anrepenting finner cannot be otherwife than mi-
ferable, in another life, by a neceflity of nature:
fince there never can beany alteration of his con-
dition, without fuch a change of the whole man,
as would put the natural and fettled order of the
creation out of courfe..

Ky ’ With



( 224 )

With refpe&t to thefle rewards and punifh-
ments, we have thefe farther revelations: that
the very Duy is appointed by God, in which He
will judge the world in righteoufnefs, by the Man,
whom He hath ordained ; that He hath committed
all judgment to the Son; and that all mankind.
muft come upon their tryal at once. The glo-
rious pomp and majefty of his appearance, the
awful folemnity of the whole procedure, nay,
the very words of the fentence, both on the juft,
and on the unjuft, are difcovered to us. It is.
farther revealed, that in this. day of God, while.
He defcendetin with ten thoufands of his Angels,
the keavens, being on fire, fiall be diffolved, and.
the elements fhall -melt with fervent heat. Thele
are the terrors of the Lord, which are fufficient.
to make the ftout-hearted tremble, and are fuch.
motives to all holinefs of heart, and holinefs of
converfation, as nothing but infidelity, or wilful
want of confideration, can render inefle€ual.

HAVING now, as my leifure and abilities
“permitted, takena Survey of the Wifdom
of Ged in the Creation; before I conclude, it

. may
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may not be improper to add fomething, in am-
fwer to thofe on the one hand, who imagine alk
enquiries of this kind to be vain, fruitlefls labour;
and thofe on the other, who fpend more 4time
therein, than is confiftent either with religion or
reafon. .

~ I do this chiefly im the words of that great or-
nament of his profeflion, the Lord Chief Juftice,.
Hale. He fuppoles the good fleward giving in:
his account, at the Jaft day, thus tovfpeak. (Hap-
py is he, who can adopt his words, in fpeaking,
* to the Judge of all!)

r. I have not looked upon thy works inconfi~
derately, and paffed them over asordinary things.
But I have ftudioufly and diligently fearched:
into them, as things of great eminence and won-
der; and have efteemed it part of the duty, which
- the wile God of nature requires of the children
of men, who, for that very-end, expoled thefe: .
kis works to the view of his intelligent creatures,
and gave us not only eyes to-behold, but reafon,
in fome mealure, to underftand them. There-
fore I have ftriftly obferved the frame of the
world, and its feveral parts, the motion, order,.
and Divine ceconomy of them. I have fearched:
into their quality, caufes, and operations; and
have difcovered as great, if not greater matter of

4 Ksg admiration.

L
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admiration therein, than in the beauty, which
at firft view they prefented to my fenfe.

2. And this obfervation did not reft ir the bare -
perufal of the works themfelves, orin the fearch-
ing out, fo far as that could be done, their im--
mediate natural caufes. But I traced their being,
dependence, and government, unto. Thee,. the:
Firft Caufe of all. And by this tracing of things.
to their Original, I was led.to a demonftrative
eonvilion, that there isa God, who is the Great
€aufe, both of their being and motions: yea,.
that there'is but one God; that He is Moft Pow-
erful, Moft Wife, knowing all things, govern~
" ing all things, fupporting all things. Upon thefe
conviltions, I was firengthened in the belief of
~ thy holy Word, which had fo great a congruity:
with thefe truths..

9. And, upon thefe conviftions, I did learn:
the more to honour, reverence, and admire
Thee; and to.worthip, ferve; and obey Thee;.
to walk humbly, and fincercly, and lawfully,.
" before Thee, as being prefent with me,. and be-
holding me; to love and adore Thee, as the
Fountain of all being and good. When I looked.
upon the glory and ufefulnefs of the fun, I' ad-
mired the God that made it, chalked out its mo-

' uons
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tions, placed it m that due diftance from the:
" earth, for its ufe and conveniency. When I
tooked upon the ftars, thofe huge and wonder--
ful balls of light, placed at that immenfe diftance-
from the-inferior bodies, and one from another,.
their multitude and motion; I admired the wif--
dom and.power of that God, whofe hand fpans:
the heavens, and' has fixed every thing in its:
place: Nay, when klooked upon thepoor little:
herbs, thatrarile out of the earth, and confider--
ed the fecret: fpark of life; whichis in every one:
of them; that attrafts, increafeth, groweth, pro--
duces- feed; preferves them. and tlieir Kinds;:
the various virtues,. that are- in. them,. for the:
food; medicine, and delight;. of the more per-
fe& creatures; my mind was fweetly carried up,.
to the adoration and: praife of that God, whofu
wifdom, and power, and influence, and govern-
ment, are-feen inthefe footfleps of his goodnefs..
So-that take all the wifeft and ablelt men, the-
moft powerful, and' the: moft knowing, under
heaven, they cannot all'equal'the- wildom and:
power, that are feen in a blade of grafs. Nay,.
they cannot fo much as trace out, er clearly and’
diftinétly decypher, the great varieties in the:
_produdlion,. growth,. and- procefs, of its fhort,.
yet wonderful, continuance. Infomuch that
there is fcarce any thing upon earth, be it ever:
K6 fo;
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fo inconfiderable, ‘but yields me infcriptions of-
the power and wifldom ef its Maker written up-- -
onit,

4. In the contemplation ef thy great works
of the heavens, thefegoodly, beautiful, and nu-
merous bodies, fo full of glory and light, I could
notbut make that natural refleftion, Lord, what
1s man, that thow art mindful of him, or the fon
of man, that thou regardeff hkim? It is true,
man, corfidered in himfelf, is a creature full of
wonder; but compared with thefe goodly crea-
tures, he {éems but an inconfiderable thing. E
learned hereby, to be humbled to the duft, and
to adore thy condefcenfion, that thou art pleafed
from heaven, the dwelling-place of thy Majefty,
to take care of fuch a worm as man, finful man!

5. In the contemplating thy power and wifs
dom, in creating and governing the world, I
have learned fubmiffion to thy will, as being the
will of that moft wife Ged, thatby his wiidom
not only created at firft, but fill governs, alk
things. 1 have lcarned to depend upon thy
Providence, who, though I am but a worm ia
comparifon of thy heavenly works, yet am an
excellent creature in comparifon of the ravens,
and the herbs of the field. Yet thofe he feeds,
. ‘ and
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and thefe he “cloaths: and fhall he not much¢
more cloathe and feed me? Thus Ihave, in fome:
meafure, improved the talent of thy works, to
trace out thy Majelly, and my own duty.

Now is it a vain or fruitlefs labour, thus tor
furvey the wonderful works of God? And yet
it is certain, we may runto excels, even in en-.
quiries of this nature. We may fpend far more-
time and pains therein, than is confiftent either.
with religion or reafon. Have we not a curious
inflance of this in' the writings of a late eminent
philofopher; at the fame time,. a divine by pro~
feflion, and reftor of a confiderable parifh.
“ During the whole time,” fays he, * that I
bave refided here, I have not been able, by alk
my induftry, to difcover any more than fifty-
three fpecies [of butterflies!] in this neighbours
hood. But I verily believe, if God {pares my-
life afew years longer, I {hall be able to find fe--
veral ‘more!” Was it not pity, but ‘his life-
fhould have been fpared fifty years, for fo.excel-
lent a purpofe? ‘

To thofe, who lean on this extreme, I would.
yecommend a few more refleftions, extralled:
$rom the fame maflerly writer.

1. My learning of natural caufes and effeéts,.
and of arts and fciences, I have not eftemed to

bee
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be the chief, or the beft furniture of my mind; but
have accounted them drofs in comparifon of the:
knowledge of Thee, and thy Chrift, and him:
crucified. In acquiring them; I have always.
taken care, 1. That I might not too prodigally
beftow my time upon them, to the prejudice of
that time and pains, which were mo#t profitably-
beftowed, - on the acquiring of more excellent:
knowledge, and the greater concernments of my-
everlafting happinefs.

2. [ carried along with me, in all my ftudies:
of this kind, the great defign of improving:
them, and the knowledge acquired by them, to:
the honour of thy name, andthe greater difcovery
of thy wifdom, power, and truth; and fo tran{-
lated my fecular learning, into an improvement
of Divine knowledge. And had I net ever pre-
ferved that defign, in my acquirement of natural
knowledge, I fhould have accounted.all the time
mifl-fpent, which had: been employed thereins
For I ever thought it unworthy of a man, who
had an everlafting foul, to furnifh it with fuch
learning, as either would die with. the’ body,
and fo become unufeful- for his everlafting flate;
or that, in the next moment after.death, would
be attained without labour,.

3.- My
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's. My knowledge did not heighten my opi--
_nion of myfelf:. for the more I knew, the more
I knew my own ignorance: I was more and
more convinced,. that L was very ignorant, even:
in what I thought I knew. And I found an in-.
finite latitude of things, which I.did not know
atall. Yea,. the farther I waded into knowledge,.
the deeper ftill I found it. And it was with me,
judt as it is with a child, that thinks,. if he could:
but come to. fuch a field, or climb to the top of.
fuch an,hill; he fhould be-able to touch the fky..
But no fooner is- he come thither, than he finds.
it as far off, asit was before. Juftfo, while my
mind was purfuing knowledge, I'found the objeft
ftill as far before me as it was, if not much far--
ther; and could no more attain the full-and exaft.
knowledge of amy one fubjett; than the hinder
wheel of a chariot can overtake the formar..
Though I'knew much, that others were ignorant:
&, yet fill. I found there was much mere; where-.
of 1 was ignorant, than-what I knew, even-in:
the compafs.of the moft inconfiderable fubjeét..
And as my very knowledge taught me humility,.
“in. the fenle of my own ignorance, fo it taught
me the narrownefs of my underftanding, which.:

could take in things only by. little and little. It
taught me, that thy wifldom was unfearchable,
and paft finding out:. yea, and that thy works,.
thougha
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though they are but finite in themfelves,” and
neceffarily thort of the infinite Wifdom that con-
trived them, are yet {o wonderful, as fully to
confirm the obfervation of the wife man, No
man can find out the work, that Thou makeft, from
the beginning to the end. 1f a man were to fpend
his whole life, in the fludy of a poor fly, he
would ftill leave much more undifcovered, than
the molt fingular wit ever attained.

4 It taught me alfo, with the wife mam,
(when T looked back on what 1 had attained) to.
write Vanity and Vexation, upon all my fecular -
knowledze and learning. That little I knew,
was not attained without much labour, nor yet
free from much uncertainty. Andthe great re-
mainder, which- I knew not, rendered that [
knew, poor and inconfiderable.

5. Hence I did moft evidently conclude, that
the -perfeftion’ of my ‘underftanding was not tu
be found; as neither my happinefs, in this kind
of knowledge ; in a knowledge thus fenfibly mix.d:
with.ignorance, in the things I feemed to know,,
mingled with pain and diffatisfaétion, in refpeét
of the things I knew not. And the more I knew,.
the more impatient my tnind was, to know whiat
it knew not. My kncwledge did rather inlarge

. my
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my defire of knowing than fatisfy it.. The moft
intemperate fenfual appetite, was more capable of
being fatisfied by what it enjoyed, than my intel-
leé&tual appetite was, of being fatisfied with the
things I knew. The inlarging my underftanding
with knowledge, did but enlarge the defire I had
to know. Sothat the anfwer which was returned
to Jub, upon his inquifition after wifdom, The
depth [aith, it is not in me; and the fea [aith, it is
not in me. The fame account, all my feveral kinds
of knowledge gave, when I enquired for fatisfac-
faftion in them. My metaphyfics, when I had
purfued great volumes of it, it was [o mercurial,
I could hardly hold it : and yet fo endlefs, that the
more I read, or thought of it, the more I might.
Natural Philofophy, almoft in every branch was
full of uncertainty. Much of it was grounded on
fuppofitions impoflible to be experimented. The
latter philofophers cenfured the former, and de-
parted from them. The latelt defpifed and re-
je€ted both, as equally ignorant. The fubjeét to
be treated of, was as vaft, as the vifible or tangible
univerfe. And yet every individual thing was fo
complicated, that if all the reft were omitted, this
alone had more lines concentered in it, than any
one age could fift to-the bottom, Yet any one -
loft, ornot exattly fcanred, left all the reft preca-
rious and uncertain, And what could we expeét

C 19
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to know, while we know not ourfelves, not even
our ownbodies? Yetnone could ever do this: the
difquifition concerning any one part of the human
body, the brain. the eye, the blood, the nerves,
utterly perplexed the moft exaft {crutators. But
fuppofe it were otherwife : fuppofe we could at-
tain a full knowledge of Philofophy, that we
could mafter every branch thereof yet three un»
happinefles attend it :

Firft, That moft parts of itare of littfe ufe ; they’
are only known, that they may be known. That
which is of ordinary ufe, is foon attained, and
by ordinary capacities: the reff were little better
than laborious trifles, curiousimpertinencies. .

Secondly, That they ferve only for this life:
a feparated foul, or a {piritualized body will notbe:
concerned in them.

But admit they fhould, yet Thirdly, a greater
mealure of fuch knowledge will be attained, in one
hour after our diffolution, than the toillome ex-
pence of an age in this life would produce. What
a deal of pains is taken here, concerning the mo-
tion of the fun or earth : concerning the habitable-
nefls of the moon, and other primary or fecondary
planets : concerning the nature, the magnitude,
and the diftance of the fixed ftars : concerning the
various influences of the heavenly bodies, in their
oppefitions, conjunttions, Afpefts? When once

: ' the



( 235 ) .

the immortal has taken its flight through the flories
of the heavens, in one moment all thefe will be
known diftinétly and evidently. All our doubts
will be refolved, and our fouls filled with Ilight,
without any mixture of darknefs.

" Upon all thefe confiderations I concluded, that
my intelle&ual power, and the exercife of it in this
life, was given for a certain, ufeful and becom-
ing obje&t, even to know thee, the only true Gop,

“and JEsus CHR1ST whom thou haft fent.

Inmany parts of the preceding tra&t, T have
occafionally touched on the littlenefs of human
knowledge. Perhaps a few more obfervations
on this important head, may not be unacceptable
to the fertous reader. I propofe- them barely as
hints, which may be purfued at large, by men of
refleétion and lerfure.

To begin (where we ended before) with the
things which are at the greateft diftance from us.
How far does the univerfe extend, and where are
the limits of it ? Where did the Creator * ftay
< his rapid wheels ?” Where ¢ fix the golden com-

-« paffes? Certainly himfelf alone is without
bounds, but all his works are finite. Therefore
he muft have faid at fome point of {pace,

] BC
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« Be thefe thy hounds;

Tlis be thy juft circumference, O world !
But where, who can tell? Only the morning-fars
who then fang together, the fons of Gop, who
then fhouted for joy. All beyond the region of
the fixed flars is uuerly hid from the ¢hildrep
of men.

And what do we know of the Sfixed flars? A
great deal one would imagine : fince, like the Mof
High, wetoo fell their number, yea, and call them
all by their names! Thofe at leaft which appear to
the naked eye,both in the northern and fouthern
hemilphere. But what are thefe, in comparifor
of thofe which our glafles difcover, even in an in-
confiderable partof the firmament ? What are one
or two and twenty hundred, to thofe which we
difcover in the Milky way alone ? How many are
there then in the whole expanle, in the boundlels
ficld of ether? Butto what end do they ferve.?
To illuminate worlds? To impart light and heat
to their {everal choirs of planets? Qr (as the in-
genious Mr. Hutchinfon fuppofes)  to gild the
extremities of the folar fphere, which, -according
to him is the only inhabited ,partlof the univerfe :
and to minifter in fome unknown way, to the per-
petual circylation of light and fpirit ?

: For
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For our fakes only that great man apprehends
the Comets alfo to run their amazing circuits ! But
what are Comets ? Planets not fully formed ? Or
planets deftroyed by a conflagration? Or bodies
of an wholly different nature, of which therefore
we can form no-idea ? How eafy is it to form a
thoufand conjettures : how hard to determine any
thing concerning them ? Can their huge revo-
Jutions be even tolerably accounted for, by the
principles of gravitation and projeétion? Has
not Dr. Rogers overturned the very foundation
of this fafhionable hypothefis 7" What then brings
them back, when they have travelled fo immenfely
far beyond the fphere of the folar attrallion?
And what'whirls them on, when by the laws of
.gravitation, they would immediately drop into the
{olar fire ?

Whaé is the Sunitfelf ? It is undoubtedly the
moft - glorious of all the inanimate creatures.

And its /e we know. ~ God made it to rule the
day. ltis

s« Of this great world both eye and foul.”
But who knows of what _fubflance it is compofed ?
Or even, whether it be fluid or folid? What are

thofe {pots on his furfaee, that are continually
L3

changing
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changing ? What are thofe that always appear in
the fame place? What is its real magnitude ?
Which fhall we embrace, amidft the immenfe va-
riety of opinions ? Mr. Whifton indeed fays, that
eminent aflronomers are nearly agreed upon this
head. But they cannot agree concerning his mag-
nitude, till they agree concerning his diflance.
And how far are they from this? T he generality
of them believe, that he is near an hundred mil-
lions of miles from the earth. Others fuppofe it
to be twenty, fome twelve millions: and laft
comes Dr. Rogers, and brings a clear and full
demonflration, fo he terms it, that they are not
three millions from each other. What an un-
bounded field for conjeifure is here? But what
foundation for real dnowledge #

'Juft as much do we know of the feebly fhining
bodies that move regularly round the fun: of
Fupiter, Saturn, and other Planets. Their revo-
dutions we are acquainted with. But who is able
to this day, regularly to demonftrate, either their
enagnitude or their diflance # Unlefs he will prove
as is the ufual way, the magnitude from the dif-
tance, and the diftance from the magnitude; And
what are fupiter’s Belts? Can any man tell?
‘What is Saturn’s Ring # The honeft ploughman
knows as well as the deepeft philofopher. How

many
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many fatellits, fecondary planets, move round Jue
piter or Saturn ? Are we fure even of their num-
ber ? How much lefs of their nature, fize, mo-
tions, or diftances from the primary ? But what
wonder we are fo ignorant concerning Saturn’s
Moons, when we know fo little of our own ¢ For
although fome men of genius have not only dif
covered

“ Rivers and mountains on her fpotty globe.”
but have travelled over the whole hemifphere
which is obverted to us, (and why is the fame
hemifphere always obverted? What reafon can
be affigned, why we do not fee the other hemif
phere in his turn?) have marked out all her feas
and continents, with the utmoft exaftnefs: yea, -
and carried felenography to fo great perfeétion,
as to give us a compleat map of the moon : yet do
others (and not without reafon) doubt, Whether
fhe has any atmofphere. And if fhe has notany fhe
can have no rain or dews, nor confequently either
feas or rivers. So that after all, we have nothing
more than mere conjeftures, concerning the
nearett of all the eavenly bodies.

‘What is it that contains them all in their or«
bits ? And what is the principle of their motions ¢
v , . By
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By what created Power, what outward or inward
force, are they thrown forward to fuch a point,
and then brought back again to a determinate dif-
tance from the central fire? Dr. Rogers has evi-
dently demonttrated, that no conjunétion of the
centrifugal and centripetal force, can poflibly ac-
¢ount for this, or ever caufe any body to move
in an cllipfes. 'Will light moving outward, and
returning inward in the form of /pirit, account
for them ? Nay, if they take away fome, they
plunge us into other difficulties, no lefs confidera-
ble. So thatthere is reafon to fear, that even the
Newtonian, yea, and Hutchinfonian fyftem, how-
ever plaufible and ingenious, and whatever advan-
iage they may have in feveral par_ticulars, are yet
no more capable of folid convincing proof, than
the Ptolemaic or Cartefian.

But letus come to things that are nearer home,
and fee what knowledge we have of them.,  And
how much do we know of that wonderful body,
that enables us to fee and know all things around
us? I mean Light. How is it communicated to
us? Doesit flow in alucid river, in a continued
ftream from the orb of the fun to the earth? Or
does the fun impel thofe particles only, which are
contiguous to his orb, which impel others, fo on
and on, to the extremity of his fyfem? Again,

‘ Are
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Are the particles of light, naturally and efentially
Zucid #.Or only by accident, when they are col-
efted ? Or when putintomotion?  Yetagain,
does light gravitate or not? Does it attraél other
bodies, or repel them? Is it the firongeft, or the
only repellent in nature, and what communicates
that power to all repellents in nature? Is this
power the fame with elafticity, or wherein does
it differ therefrom? Is lizht fubje&t tothe gemeral
Jaws, which obtain in all other matter ? Or is it
a body fui generis, altogether different from all
other bodies ? Is it the fame, or how does it dif-
fer from Ether ¢ Sir lfaac Newton’s fubtle matter?
What is Ether # Wherein does it differ from the
electric fluid? Who can explain (and demonftrate
the truth of his explanation) the phenomena of
eledtricity ? Why do fome fubftances condué? the
elefiric matter, and others arreft its courfe? Why
do a globe of glals and another of fulphur Jjuit
counter-alt cach other ? Why is the coated phial -
capable of being charged jult to fuch a point, and
no farther ? O Crux Philofophorum! Superabun-
dant proof of the fhortnefls of human &nowledge !

But let us confider what is not of fo fubtle a
nature, nor therefore fo liable to elude our én-
quiries. . Surely we underftand the Air “we
breathe, and which encompafles us on every fide. '

Vor. V. L By
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By its elgficity it feems to be the grand mover
and gencial fpring of all {ublunary nature. But
1s clailicity cffential to air, and confequently in-
feparable from it? Not fo. It has been lately
proved, by numberlefs experiments, that it may
be fixed, divefted of its elafticity, and generated or
rcflored to it anew. Therefore elufticity is not
«llential to air, any more than fluidity is to water.
Is it then claflic any otherwife than as it joined
0 another body ? As every particle of air, is in
its ordinary ftate, attached to a particle of ether or
«cleétric fire? Does it not derive its whole elafti-
city from this, (perhaps the only true, eflential
claflic in nature ) And confequently, when fepa-
rated from this, lofe all its elaftic force ? For want
of which it is then eflete, and will neither fuftain
flame, nor the life of animals.

By what powers do the dew, the rain, the other
~apours rife and fall in the air 7 Can we account
for all the pheenomena of them, upon the common
principles? And can we demonftrate that this is
the true, the moft rational way of accounting for
“tdhem? Or fhall we fay, with a late ingenious
writer, that thole principles are utterly infuffi-
cient? And that they cannot be accounted for at
all, but upon the principles of elettricity ?

Do
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Do we throughly underfland the nature and
properties-of the Atme/phere that furrounds us?
That immenfe congeries, not only of air and va.
pours, whether of a watry or inflammablec nature,
but likewife of effluvia of every kind, which are
continually fleaming ent from folid as well as fluid
Dbodies, in all parts of the terraqueousglobe ? Do
all our inflruments, withall the improveinents of
them, fuffice to give us a thorough knowledge of
its conflituent parts ? Do they inform us of their
innumerable combinations and changes, with the
remote and immediate caufes of them? Very far
from it ; ard yet it is not a barely curious know-
ledge, but ufeful in the higheft degree : feeing
for want of it, not only various difeafes, but often
death itfelf enfues.

Let us defcend to what is of a ftill more firm
" and a flable nature, and fubjet to the fcruiiny of
all our fenfes : namely the Earth we tread upon, -
and which God hath peculiarly given to the
<hildren of men. Do the children of men under-
ftand this? Of what parts then is it compofed ?
I fpeak now of its internal parts, in comparifon
of which the furface is next to nothing. Many
arguments induce us to believe that the earth is
between feven and eight thoufand miles in diame.
ter, How much of this do we know? Pcrhaps
L2 ! fome
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fome cavities, natural or artificial, which have

been examined by men, delcend one, or even two

miles beneadh its furface.  But what lies beneath

thefe? Beneath the region of foffils, of ftones,

mctals and minerals 7 Thefe being only a thin

exicrior cruft. Whereo! vonfift the inner parts

of the g'obe? Of a Nucleus, (as aa1 eminent man

fuppolcs, in order to account for the variation of
the needle) and a luminous medium interpofed,

bLetween that and the outer fhell ? Or is there a
central Fire, a grand reflervoir, which fupplies
all the barning mountains : as well as miniflers to

the ripening of gems and metals, if not of vegeta-

bles alfo? Or is the great deep flill contained in
the bowels of the earth, a central abyfs of waters?

Who hath feen? Who can tell? "Who can give

any folid fatisfatlion to a rational enquirer ?

But what wonder if we are ignorant of its in-
ternal nature ? For how many parts are there on
the fir/ace of the globe, which after all the difcos
veries of later ages, are ftill utterly unknown to
us ? How very little do we know of the polar re-
gions, eitherin Europe or Afia? In Afia particu-
larly, where all but the fea.-coaﬂ, 1s mere ferra tn-
cogaita ? How litde do we know of the inland
parts either of Africa or Ameri-a? Eiiter of the
foil, the climate, the fruits, the animals, or the

human
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human inhabitants. So far are we from having
any proper knowledge of thefe, that we can
{carce form any rational conjeture about them,

And who knows what is contained in the broad
Sea, in the abyf{s that covers fo large a part of the
glebe? Many indeed go down to the fea in flaps,
and occupy ther bufine/s in tie great waters. But
what know they, of what is contained therein :
either of its animal-inhabitants, its produétions of
the végetablc kind, or thofe of a mineral or me-
tallic nature? Moft of its chambers are inaccefli~
ble to man, fo that how they are furnithed, we
know not. Leviathan may take his paflime there-
zn > but they are not defigned for the childien of
men.

But Iet us come nearer home. How little do
we know even of the furniture of the dry land ?
Survey thofe things which fall direftly under our
notice, even the moft fimple Stones, Metals, Mi-
nerals. How exceeding imperfeétly are we ac-
quainted, with their nature and properties? What
is there in the inward conftitution of Metals,
which diﬁihgui{hes them from all other foffils ?
¥rom ftones in particular? “ Why they are
heavier.,” True; but what makes them heavier? -~
I doubt whether Solomon himfelf was able to

Lg aflign
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aflign the reafon. What is the original,
internal difference between Go/d auvd Silver, or
between Tin and Lead? ’Tis all myflery to the
fons of men.  And yet vain man would be wife!

« If all the men in the world, fays the great Mr.
Boyle, were to fpend their whole life in the
fearch, they would not be able to find out all the
properties of that fingle mineral, Antimony.” And
if all men could know fo little of one thing, how
little can one man know of all? '

Let us proceed to the higher parts of the crea-
tion. Oblerve the vegetablekingdom. And here
alfo whatever difplays the wifdom of thre Creator,
difcovers the ignorance of his creature. Wha
canclearly determine even that fundamental quef-
tion, concerning the general pature of vegetables.
Does the fap performa regular circulation through
their veflels or not? How plaufible arguments
have been brought, both” on the cne fide and the
other ? Who knows the feveral Jpecies of
vegetables, from the cedar of Lebanon to the hyl-
fop on the wall? Or rather, (if we would defcend
from the higheft to the loweft) to the innumerable
grove of plants which appear in the form of moul-
dinefs; or thofe more innumerable (if the expref-
{ion may be allawed) which do not appear to the

naked



(247 )

naked eye at all? Who is able to difcow
ver the proper fpecific difference, betwcen any
eone kind of plant and another ? Or the peculiar

rnternal conformation. and difpofition of their

component particles? Yca, what man upon earth.
thoroughly underftands the nature and properties-
of any one plant under heaven? '

" Afcend we higher fill from plants to  Animals.
But here we are ftopped in the mid-way. Under
which of thefe fhall we place the innumerable:
tribes of microlcopic Animals, fo called? Are they
real Animals in the- common. {enfe of the word ?
Orare they Animals, in quite another fenfe ? Ef-
fentially different from all other fpecies of Ani-
mals in the univerfe: as necither requiring any
food to fuftain them, nor generating or being ge~
nerated? Are they no animals at all, (according,
to the fuppofitionof a late ingenious writer,) but
merely inanimate particles of matter, in a flate of.
fermentation? So much may be faid for each of’
thefe opinions, that itis not eafy to fix upon any:
of them,. .

If they are Animals of a peculiar Kind; which:
neither generate, nor are generated, they fpread:
a veil over onc confidcrable branch of human ig-
norance. For how totally ignorant are the mofk:
fagacious of men, touching the whole affair of:

L4 * Generation?”
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Generation? 1 do not fay of the generation of in-
fetis and fithes: The countlefs fry,

« That by unnumber’d millions muliiply,”

But let us come to that of the moft perfeft ani.
mals, yca, of man himfelf. JIn the fook of the
Creator indecd, were all our members written ;
which day by day were fafliioned, when as yet there
were none of them.  But by what rule were they
fafhioned ? In what manner? By what degrees
from the moment of impregnation? Who can
explain :

« How the dim fpeck of entity begah,
To extend its recent form, and fwell to man ?”

By what means was the firlt motion communicated” -
to the punilum faliecns ? When and how was the
immortal fpirit added to the mafs of fenfelefs clay ?
There is no need of defcending to particulars : for
’tis myflery all! And alter all our refearches, we
can only fay, I am fea(/ully and uonde(/ul/y

made !

But is there any fuch thing as equivocal genera-
tion, whether of plants or animals? It is impoffi-

ble any thing can appear more abfurd to the eye
' ~ of
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of reafon ? Was there ever an inflance, fince the
world began, that an houfe grew of (/e//? Nay,
fo much as a bed, a table, a chair, or the fmalleft
piece of houfhold furniture? And yet how
trifling and inartificial is the conftruétion of thele
_- to that of the meaneft plant or animal ? What is
the workmanthip of Whitehall or Weftminfler-
, Abbey, to that of a tree or afly? And
yet on the other hand, if we deny fpontancous
generation, what difficulties furround us? If we
can give a plaufible account of the propagation of
miflelto on trees, anda few of the plants growing
on the tops of houfes, oron the walls of churches
and towers, yet how many more confound all our
fagacity ? And how many animals are difcovered
in fuch places as no animal of that kind ever fre~
quented ?

- With regard to the lowelt clafs of animals, Fie
./285, ‘almoft innumerable are the difcoveries
which have been made within few years, particu-
larly by the ingenigus and indefatigable Mr.
Reaumur : but how inconfiderable is all this, i
comparifon of <hat which ftill remains undifco-
vered? How many /pecies, how many entire ge-
nera of thefe, are we totally unacquainted with ?
How many millions by their extreme minutenef(s
clude our moft carcful enquiries ? And the minuter
: Ls paits.
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parts of largerv animals, efcape our utmoft dili
gence? So thatall we can attain to is an imper-
fett knowledge of what is obvious in their com-
pofition.

Have we a more perfe&t knowledge of fi/kes
than of Infetts? How many of the inhabitants
of the waters, are intirely concealed from human
view, by the element wherein they live? Itis not
permitted to.the fons of men, to walk through the
paths of the jJea, nor confequently to trace out
their feveral kinds or {pecies with any exainefs.
But it is highly probable thefe are far more nume-
rous, than the fpecies of land-animals : as the dif-.
tance between the fmalleft and the largeft of fea-.
animals, is foimmenfely greater; from the Minow,
for inftance, (though this is far from being the-
leaft) to the Norwegian Whale :- to fay nothing of.
Bithop Pontoppidan’s Craken and Sea-ferpent,.
which I doubt never exifted but in his own imagi=
nation. And with regard to the fpecies we are-
acquainted with, how. little is, it that we know ?*
Only a few of their general properties: enough.
to fatisfy our need, but not our curiofity.

We are fomething better acquainted with the-
inhabitants of the air; Birds being more acceffi-.
ble to us : yet upon the whole, we are very far

from.
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from being per’eftly acquainted with. them: Of
many we know little more than the outwa:d fhape..
We know a few of the obvious properties of.
others, bui the inward, {pecific diflerence of very
few. Andwe have a thorough adequate knowe-
ledge of none..

« However, we have a more extenfive knows-
“lédge of Beafls, many of which are our domeftic:
companions.” Certainly we have. And yet a:
thoufand queftions may be afked cven concerning
thefe, which we are in.no wife able to anfwer..
Lo touch only on.two or three general heads..
Do they reafon, or do they. not 7 Whence arife-
the different qualities and tempers, not only in:
different kinds and {pecies ; but even in the indi--
viduals of one fpecies, as in dogs,cats, and horfes ?’
Are they mere machines ¢ 1f we aflert they are, it:
inevitably follows, that.they neither /e, nor fear,,
nor Jmell, nor feel.. For of this mere machines:
are utterly incapable. Much lels can they #now.
or remember any thing, or mowe any otherwile:
than they are impelled. But all this, asnumber--
lefs experiments fhew, is quite contrary to matter:
of fat. On the other hand if they aremot:
mere machines, if they have either fenfation, ors
knowledge, or memory, or a principlé of felf.-
motion, then ‘theyv are not mere matter ; they have:
' L.6. ' ini

e
b

&
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in them an immateral principle. But of what
kind? Will it die with the body, or net? Is it
mortal or immortal? Here again we are got into
an unknown path. We cannot order our fpeech
by reafon of darknefs.

But although we know fo little either of the
things that are above us, of thofe that are be-
neath us, or of thofe that furround us en every
fide, yet it is to be hoped, we know our/felves:
and of all, this is the moft ufeful, the moft necef-
fary knowledge. But do we truly know our-
felves ? Do we know' the moft excellent part of
ourfelves, our own fou/? That it isa fpirit, we
know. But whatis afpirit? Here again we are
ata full fop. And where is the foul lodged ? In:
the pineal gland ? The whole brain ? In the heart ?
The blood ? In any fingle part of the body? Or,
is it (if any one can underftand thofe terms) All
in all, and alt in every part. How is it united to
the body ? What is the fecret chain, what the
bands that couple them together ? €an the wifeft
of men give a fatisfaltory anfwer, even to thefe
few plain queftions ? ' /

As to the body, we glory in having attained
abundantly more knowledge than the ancients.
By our glafles we have difcovered very many

‘ N things,
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things, whichave fuppofe they were wholly un-
acquainted with. But hove we difcovered, why
we perfpire three parts i four ldls, when we
fweat, than when we do not? \What a total mif~
take isit then to fuppofe fweat is only an increafe
of infenfible perfpirationt . Have we dif-
covered, why one part of mankind have black
fkins, and the other white? It is not owing to
the climate : for both black men and white are
born in the fame latitude. And have not negroes
the fame fleth and blood ‘with us? Bus
what is fle/ # ‘L hat’ of the mufcles in particular ®
Arec the fibres out of which it iswoven, of adeter~
minate fize ? So that when you have divided them
into {maller and fmaller, to a certain point, you-
come to thofe of the fmalleft kind ? Or are they
refolvible (at lcaft in their own nature) into fmaller
and fmaller 2n znfinigum # How does a
mufcle all? If you fay, by being inflated, and
confequently fhortened : I afk again, But what is
it inflated with ? If with blood, how and whence:
comes that blood? And what becomes of that
blood, whither does it go, the moment the mufcle
is relaxed?  What is 6lood? Of how many
forts of partictes does it effentially confiit ? Of red

‘globules and ferum? Bat in the famous inftance,

the man blcd at the nofe, till_ what was difcharged
had no rednels left. By what force is the circu-
: lation



(254 ) N

lation of the blood performed? Can any one fupg,
pole the force of the heart, 1s fufficient to over
come the reliftance of all the arteries? Are the.
nerves pervious or folid ? How do they aéi? By
vibiation or tranfmiffion of the animal fpirits ?
‘What are the animal {pirits ? If they have any.
being, are they of the nature of blood or ether ?.
What is /lrep # Wherein does it confift ? We do.
not enquire, What are the effets of it (Ceflation.
of voluntary motion and fo on) but what is the:
thing itfelf, the caufe of thefe effefis ?- What.
is Dreaming ¢ By what criterion can we diftinguifh:
dreams from waking thoughts ? 1 mean, by what:
means may a dreaming perfon.then. know that he.
is in a dream ? What is (the Confanguineus:
Somni) Dcath? TWhen do we die? You fay,,
“ When the foul leaves the body.”  This-cannot.:
be denied.. But my queftion is, When does the.
foul leave the body ?* When we ceafe to breathe,,
according to the maxim, Nullus Spiritus, nulla.
wtaf This will not hold ; for many. have revived:
after refpiration was utterly ceafed. When the.
circulation of the blood flops? Nay, neither will:
this hold;. for many have recovered- after the:
pulle was quite gone. When the vital warmth.
ceafes, and the juices lofe their fluidity ?. Even.
this is not a certain mark. For fome have revived.
after the body was quite cold and fiff: .a cafe not.

. uncommon .
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uncommon in Sweden. By what token tlien can-
we furely know? It feems, none fuch can be.
found. God knows when the Spirit rcturns to.
him. And the fpirit itfelf: but none that dwells.
in a body.

What caufe have we then to adore the wildom:
of God, who has fo exaétly proportioned our.
knowledge to our ftate? We may know whatever -
is-needful for life or godlinels, whaiever is necef-.
fary either for our prefent*or eternal happinefs..
But how little befide can the moft penetrating ge-.
nius know with any certainty ? Such pains, fo to.
fpeak, hath God taken to kide pride from manl
And to bound his thoughts within that channel of:

* knowledge, wherein he already finds eternal life.-
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