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HEN I wrote thefe Re-
marks wupon the-Syflem of
the World, as it is model=
L led by Sir Ifaac Newton,
(which is what we call the
Newtonian- Philo{ophy,)
I imagin'd that the Part of
Nature, of which I had choe
fen to write, was a Subject wherein Mens Paffions
and Intercfls were no ways engaged. 1 knew there
was no Party that accufed the Sun of Tyranny, for
Jeorching a great Part of our Globe with intoleraa
ble Heat, and leaving another Part almoft defti-
tute of bis Influence 5 nor any Fallion that propo-
Jed to raife it [elf by rebelling againft that glovia
ous Monarch of the World, I knew there was ne
Set of Men that bad 4 Plot of pulling down Sas
vurn from bis Orbst, for bis Malevolent Afpetts;
mor of advancing Jupiter to 4 higher Station iun
Nature, for bis friendly Influences. I knew that
L a2 %0




iv -~ The PREFACE. "7

o Sort of Perfons were difaffefled to the Goyerna
ment of the Soveraign Natural Caufe, which at
prefent rules the Motions of the beautiful Syftem
of the World, In fine, I knew that no Part of
the Univerfe was in fear of a Rival, nor flocd in
Need of a Party to defend it in the Exercife of it
Office, or gave to its Adberents [uch Rewards as
do engage Mens Paffions. and Interefts, and make
Parties in the Werld : And from thence sonclu=
ded, that Mens Paffions and Intercfts were no
ways concerned in thefe Affairs. That in thefe Mat-
ters, Men wanted no mare but to know what was
Truth, and what was Ervor; and that being un-
byaffed, nothing would be needful for perfwading
them what was [o, but clear Evidence, and found
Arguments only. LGRS A
Having this View of what 1 bad undertakens I
was at no Pains to guard my Reader againjt thofe
Arts by which Parties praflife upon Mens Credu-
lity. Tdid not court my Reader for gaining his
Favour, nor [0 much as make bim the common
Complement of a Prefaces meither did I ufe any
of thofe Arts by which Authors make a Handle of
Mens Paffions to perfwade them, but apply'd my
felf to the Underflanding only. 1 imagsin’d alfo
that adres eQn was a Maxim in bef@@ﬁb} now

-antiquated, and that this difeerning Age would
ot (at leaft in this Part of Phyficks, “be fo blind,
as to make Authority the Touch-Stone of Truth,
which bad all along recommended grofs Errors ine
fead of it.  And this it was that made me not
afraid to oppofe clear Evidence, and found A Y=
ment, (in that Affair) to the Authority of Men
of the greateft Name, nor endeavour 2o get any
Authority to back my Arguments. I did not join
N o - 5 ﬂl’



my [elf to any Party, that their Countenance mighs
Jupport me in my Undertaking s nay, I did not fo
wmuch as feck for the A&ppmhr:'m of any one Manw
of great Name, thereby to recommend my Pere
formance to the World ; neither did I fludy to
Support what 1 advanced by any of thofs Methods
"wg}cb are proper to be taken in all Cafes where
Authority is lockd for, or where Human Pafficns
‘and Interefts are concerned. My only care was to
~ advance nothing but Truth, and to fupport ie by
Juch Arguments as [bould be able to fland againft
the moft powerful Objeétions. And if (as I ima-
gined) Mens Interefls and Paffions had not been
concerned in my Subjeét, nor themfelves guided by
Authority, and that they bad wanted no more thaw
to have Truth fhew'd them, it had certainly been
moft proper to foew it (as I did) drefs'd with no-
thing but clear Evidence and found Arguments 5
becaufe thefe are the only Ornaments that make it
Sfhine in its full Luftre. And certainly unbyaffed
‘Perfons muft have known it better, and embrac'd
it more readily, when appearing in that plain and
artlefs Condivion, than if it had: been recommend-
‘ed to them by pathetick Speeches; fupported by
Numbers 3 joined by Parties 5 approved of by
Men of great Namey or attended with any of the:
¥eft of that Kind of Retinue, which oftener accome
pany Falfbood than Truthy and are in Reality,
~ neither Marks of Truth nor Falflooed,. But as it
bas bappew'd that 1 was miftaken, in thinking
that Men were not guided in thofe Affairs by Aus
“thovity, and that their Paffions and Interefts were
_ mot concerned in my Subjeét 5 fo this Miftake has
- ‘occafion’d my taking a very unfit Method of res
commending wy Opinions. to the Werld, and

v a 3 - made
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m.#"lm negleéd the proper Means of Pnfm

- I might eafily bave known, that in fuch fublime
and difficult Matters, few have Capacity and
Courage enough to think for themfelves;, and that
the Weaknefs of Human Underflanding in the Ge-
nerality of Mankind, does in thefe Matters as na-
surally lead them into a Submiffion of their Fudg.
menes to the Opinions of thofe who pretend to in-
Pruét thems as the Impotence of Human Natuve,
2o fuppore it [elf without Society and Goverument,
eads Men into a Submiffion of their Civil Con-
cerns, to fuch as have the Courage to affume a
Superiority and Furifdi€tion over them. Al the
Choice Men have in any of thefe Affairs, being
(in Cafe of a Competition among thofe who dave be
great either in the civil or learned World,) that
they may choofe to which of the Competitors they
will fubmit. But in both thefe Affairs, the Bulk
of Mankind are by an irreverfible Decree of Na-
sure obliged to fubmit : And therefore, they have
wot only dome fo in preceding Ages, and do fo
now, but muft continue to do fo while Human
Nature continues the fame : So that I was widely
miftaken, in thinking that in thofe Matters of
which 1 wrote, Men did not. depend upon Autho-
rity now, as they did in former Ages ; and that
they are not now as liable to be ledinto grofs Ere
rors by that Tgnis Faruus, as their Fore fathers,
- It was a Miftake in me no lefs grofs than the
former, to believe that Mens Paffions .and Inte-
refts were not concermed in ny Subjeét, fince I
might eafily have known, that tho’ the Parts of the
Univerfe themfelves could not fland in Need of -
Party sokeep them in their Offices; yer that thefe
- Opini-
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- Opinicns: of Philofophers concerning thofe Parts,
m Men a'aﬁi prefent ﬂ:ﬁim%,' m.g:bt ma;%
v0.be kept up in the Eyes of the Warld,
Joould bave known alfo, that they who teach the
Wrld thefe Opinions, have in Return, receiv'd
from the World Efleem, Wealth and Honour 3
Juch Rewards as are moft agreeable to Human
Nature: That the Continuance of :tb:/&fddwmg;
es, ina great Meafure depznds ugon fupporti
f"bc Credif%;' shofe ﬂpfnianf“ from ﬁmbicfrﬁré} E
rE& dnd_confequently, that thefe Men are, by
their Paffions and Interefts, as direétly engaged to
Jupport their Sentiments in the Eyes of the i¥prld g
as they who emjoy the bencficial Offices of the Srase,
are to fuppors that Government, in which they arg
Wi&:‘j not only plain, that the Poffe(ion of bigh
Stations inthe Learned, as well as the Civil World,
engage ; but alfs, that they enable the Pofle[fors 1o
- Jupport that fromwhence [o Sreat ddvantages arife
~ #othem. For eminent Places among thofe to whom we
Jubwmit in the Affair of Learning, not only carry
along with them great Advantages, as well ag
bigh Offices, among thofe to whom we fubmit i
Civil Concerns 3 bur alfo, the. great Men who
- bave the Adminiftration of the Affasrs of the
Learncd 1World, are capable in their Way, by
Tutercft and Commendations, to remard sheir infe-
rior Adherents, with an inferior Degree of thofe
Bleffings which themfelves enjoy, and (o engage
their Paffions and Intevefls an the dffair alfo;
anud thereby bind them to concur and affif} 3w [up-
 porting the common Canfe: s wel! as Statefmen
€an firengrheu that Governmont af which they haye
 #he ddminiftration, by puising whomn they thin
;o g
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that Clafs of Men, who are under a Neceffity of
Jubmitting their Fudgments 5 and there having
been no confiderable Dypnﬁﬂmﬂ made to that Phi-
lofophy fince its Publication by any Competitor,
thefe Men have bitherto bardly bad any Choice 3
but bave been all obliged to embmce that Phi-
ﬁgf by - Upon the other Haml, thofe wvery few,
F‘lm underftand that myfterious Sjﬁem, have not
attained that Piece a_rf Lmrmug without a great
deal of Study 3 nor is it to be fuppofed that Men
would put tbemﬁ*!w.s to fo much Trouble as thas
Attainment requires, without a Profpeét of being
at leaft efteemed by the World for fo uncommon a
Piece of Learning ; or even if a meer Inclination
to Study floould bave [upported fome under the
ue of [tudying over Newton’s Principia, yes
who is fo felf-deny’'d as not to comceive a greater
Opinion of bsr@’é If, and endeavour to appear [ome=
thing move in. the Eyes of the World, when be
finds himfelf Mafter nf fo rare a Piece af Know-
ledge, which alone is f[ufficient to intitle him to
the Charaéler of a Man af bright Parts and deep
Learning? In fbort, it's plain, that by far the
freater Part xbﬂﬁ who underfland that Philofo«
pby, both walue themfelves, and are valued by
tbe World, upon that Account 5 and are by their
Paffions ﬂﬁd Interefts caﬂﬁqﬂﬁm!? mgﬂgm’ in the
Parey, And at this Rate, bow confiderable, and
bow powerful this P#rry is, I think fufficiently ap.
. ars, :
F But as pldm and evident as all this appears to
me now, yet I refleted not upon it, before Pub.
 Uifbing thefe Remarks, when it was the proper
‘1I"'m= to- have done foy and never found it out,
_,W I faw myfelf dumd;d by a firong Party in the

moft
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wmoft injuricus Manner; and then Experierce, the

Schoolmafter of Fools, taught me to underftand

whom I had offended. Iimagin'd when I publifb’'d

thefe Remarks, that I had nothing to fear lut the

Objections that wmight be made againft my Argus

ments, and the Faults that might be found in my

Reafonings 3 but to my Surprize, ¥ found that

neither Objeétion nor Reafon was ufed againft me

but the Party whom I bad offended, fenfible of -
their own great Strength, and of my Weakne(s, of
the great Credit and Authority they bad got in

the World, and of my being deftitute of either, con-

tented themfelves (inflead of objetting) with tell

ing the World that I and my Arguments were

filly, and not worth their Noticey; and by the

Strength of their Credit and Authority together,

with the moft unjuft and injurious Management,

have got the World to depend upon their Chara-

éter of my Remarks, and prevailed with them not

te examine the Matter, but to take all from them
upon Trust. 3 ‘

If I beliewed that Men bad fubmitted themfelves
to Sir Ilaac Newron in Philofophy with this View,
not to put themfelves anymore to the Trouble of ufing
their Reafon in that Affair, or of being folicitous
what was Truth and what was Error, and refolv'd
benceforth to take that for Fruth which be affirm-
ed to be [0, whether it were true or falfe; if I
believ'd, I [ay, that the World bad in this Man-
ner [ubmitted to Sir Ifaac, the Refpefl due te
Mankind from cvery Individual, would oblige
me alfo to own him for my lawful Governour, whom
all Mankind bad chofe for theirs. But I well
know that thofe who are moft fFrennous in bis Be-
balf, (& very few only excepred) are fo, m:‘r!wbﬁf

© tpear
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their own Intereft, nor out of any particular Regard
8o his Perfon, but becaufe they believe his O pinions
Yo be true, and his dvguments to be good; where-
&5 if thofe Men knew how much they are abufed
by them who have made them believe fo, they
would all a quite different Part : snd therefore
3t is meither oppofing thofe Men, nor any Difrea
Jpeét to [o confiderable a Part of Mankind : Fer
one, who fees how much they are chufed by de-
figning Men, to endeavur to difabufe then, which
was the Defign of thefe Remarks, wherein I have
Joewed them, if they would ailow themyfelves to
Jfee, that the Philofophy which they are fo much
taken up with, is grosfly abfurd ; and theArguments
that fupport it, meer Sophiftry, And the Defign
of this Preface is to foew how thofe fame Men
eontinue to abufe thewm, and binder them from
booking at Truth, when clearly propafed to theni 3
and how they injure me in making the World be-
ticve that my drguments are Jilly, becaufe they
cannot anfwer them. And the Conduét of that
Parey, i oppofing my Remarks, is Juch, that I
- @m convinc'd the bave Narration of it (which is
What 1 bave further to fay at this Time,) will
wiake the Tvuth a ppear,
 Some Time before Publifbing of th-fe Remarks,
a Friend of mine wrote to bhis Correfpondent at
nxfﬁrd, that fuch a Book was to be publifbed,
that fome were to be fent to Oxford, and that be
defived of bim to engage fome Bookfellers zo Jell
them there. My Friend received Anfwer, that
 fuch a Book would not take in that Place; but
 €ectainly be negleéted.  And I was Sfo dull as to
Aaugh at the Gentleman's Forefight, who pretended
%0 know what Reception a Book would meet with,

S b:fore

s
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before be knew what Reception it would deferve s
but the Event [bewed bim to be in the Right, and
swe to be the Perfon that deferved to be laugh'd
wt, for not having forefeen as be did, that its
Reception depended upon the § trength of the Party
who were engaged to oppofe i¢5 a Thing very dif
ferent from what I imagined was to determine
3ts Reception. For fome Time after Publication,
the [ame Gentleman wrote, that as be forefaw, fo
it happened s for though the Book bad been expo-
fed to Sale for fome confiderable Time, in the moft
noted Bookfellers Shops in Oxford, there bad
not fo much as One been fold, and that every Bo-
dy there believ'd it to be [illy and not worth read-
ing.

gIt appears from this Story, that every Body con=
demned, and none would read the Book; and con-
demning a Man unheard, I think will be eafily al-
Jowed to be the bighest Injuftice. It will alfo appear
from a very | ittle Reflettion upon the Uncommon=-
nefs of the Nature of the Book, and frem the Na-
¢ure of the Place, that fome would have been
bought at first, tho the Book had been ever fo
filly, if extraordinary Care had mnot been taken to
perfwade every Body timeaufly that it was filly:
Nay, any Man that will impartially refleft upon
fuch an univerfal Abftinence from reading fuch a
Book in fuch a Place, and at the fame Time that
the Men of Letters there are all in a Manner
conneéted together, will cafily fee that which wasre=
ally the Cafe 5 that fome of the Leading Men in
the Univerfity ufed their Inteveft with the whole
Society, to hinder them from reading : For merely
giving & bad Charatier of the Book would never

bave fatisfyd every ome's Curiofity Jo fully, é:::
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#hat fcme one or other, would have bad the Curio.
ity to read it. It appears alfo, that the Manage-
wient which was nece(Jary for effefting the Mat-
ter fo as it bappened at Oxford, is exaéily o ppo-
Jite to real Negleét : And the Faté the Book had,
of not being bought at all at firft, and being boughe
 afterwards, is alfo the Reverfe of the Effeét of §il-
dinefs, in a Book that promifes great Things: For
Experience fbews us, that when Men really de-
fpife a Book, they let it alone to take its Fate ;
and thofe whofe Opinions it may contradi&, are
at no Pains to binder Men from reading its be.
caufe like Patches which makes the Face feem
whiter, fuch Performances do Service rather than
Hure to whar they oppofe; and contrary to the
Eate of my Book at Oxford, fuch Books always
Jell at firft, and not at all afterwards 5 but if's
needlefs to infift upon thefe obvious Refleétions ;
Jo that I [ball proceed in my Narration.
Some Time after Publication, one Mr. Grazme,
a Friend of mine, who had read the Book, and un-
derflood the Subjelt perfeéily well, happened to go
to Edinburgh, where be found that it had the ve.
¥y fame Fate and Charatler as at Oxford. And
not only fo, but that it was there loaded with 4
great many unjuft ill-natur'd Calumnies s fuch as
- that the Name prefix’'d to the Book, was not the
Author's Name, but a borrow'd one, and the like.
Mr. Graeme declar'd bimfelf openly for the Book
in all Companies, and made 3t his Bufinefs o
‘Converfe with the moft noted Mathematicians iy
- Town upon the Subjeit 3 but when he came 1o
Particulars, be found that they bad not read the
Book. He entreated [everal to read and confider
‘4%, and after [o doing, to point out its Faults to
o bim
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bim; but could hear of mo particular Obje&lions
that were made by any Man, nor prevail with a-
ny to point out its Faults; fave only that one of
thofe to whom be apply’d, [hew'd him fome written
Objetions, which it feems were handed about, and
fhew'd to proper Perfons; but at the fame Time
exaéled a Promife of bim, that he fbould neither
difcover the Objeétions, nor bis Name, or the
Name of the Author of thefe Objetions; fo that
I could not prevail with Mr, Graeme to tell me
any more of this Story, than in general that the
Objeltions were very weak, and only fit for fatis-
fying ignorant People: And that bf;ﬂ%- the Olje-
étions of a Man of Reputation, if he had been at
Freedom to difcover the whale Matter, it would
have been of great Ulfe to me, in [hewing to the
Borld the Scarcity of Argument which tkofe who
appofe me labour under. He further told me, that
tho' the Perfon who f[bew'd him the Objeélions,
made him promife Secrecy 3 yet be is of Opinion,
that be might have prevail’d with bim to releafe
him from that Promife, if be bad not unluckily
expofed to bim the Weaknels of the Objeltions in
Juch a Manner, as to give bim a full View of the

Danger of allowing him to do fo to others,
It is in vain for me to trouble the Reader with
21y Reflections upon this Falt, it being fo plain
that the Pretence of the Book's Sillinefs was incon-
Siftent with the Condutt of thofe who pretended it ;
“for if the Book bad been [illy, it would not have
been fo bard a Matter to prevail with fome Body
to point out its Faults 3 neither would thofe who
endeavour'd to do fo, bave been fo careful in con-
szaling what they faid upon the Head. 1In [bore,
shis Falt fbows clearly the Weaknefs of my Oppo-
Ticnis
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ments in Argument, and theiy Strength in Credie
and Authority 5 and that they dave make no man-
mer of Ufe of the former, bue muft depend whol -
by upon the laticr for the Defence of their Philofs-
Phy againft thefe Remarks.

_ I come now to the Reception my Book had at

London, which I can give a more full Account of,
 becaufe I was there my [elf. Some fmall Time
before publifbing, one of the Bookfellers whom I
had employd, defird me to employ alfo 4 Friend
of his, one Mr. Taylor, and bid me put his, to-

ether with the Names of the reft cf the Bookfel-
ers, to whom the Title direéis Buyers, which £
did 5 and be at the fame Time, fent M. Taylor
Word what be had done 5 who returned Anfwer,
- #hat be would not for Five Pound bave his Name
in the Title of fuch a Book, and if it was put in,
be would feek Redrefs of the Injury by Law ; fo
that I was obliged to alter the Title and take ous
bis Name, This extraordinary Manner that Mr.
Taylor ook 2o refent bein employ'd in bis Way
of Bufinefs, was the firt Thing that made me be-
&in to forefee what Kind of Oppofition I was like
fo meet with 5 but it was not then Time to think
¢f ufing Means to prevent it,

The Day of its Publication, T made s Prefent
of One to a Club of Mathematicians, who meet e-
very Monday-Night under the Denomination of
the Mathematical-Club ; but one Mr. Foulks,
who bappen’d to be there at that Time, carry'd it
away with him, and bas kept it ever fince, and
- would not return it, the' the Club Jent their Stewa
ard on purpofe to get it back s [o exafl Care was
there taken to binder the Herefie from taking

~ Root in shat Company; _
s bz The
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- The Greatnefs of this Place however, made it
impoffible for them here, as at Oxford and Edin-
burgh, to binder every Body from buying, tha
1hey were not wanting in their Endeavours that
Fays but they fell upon fomething equivalent,
which was to hinder the Bookfellers from felling.
“How far they fucceeded in this, and what Me-
thods they ufed, I will not affirm farther than I
bave Evidence, the' I bave good Reafon to
Jufpelt much more. QOne told me that when he
called for the Book at Mr. Brown's Shop, bis
Shop-keeper was at a great deal of Pains to give
2 bad Charatter of it, which it’s plain he would
not have done of bis own Accord, it being direlily
againft bis Intereft to binder the Sale of his Goodss
and another who called for the Book at the fame
Shop, had for Anfwer, that they had None but
what were in the Ware-Houfe 5 which was falfe :
For at that Time they were in the Shop. Another
of the Bookfellers alfo, acknowledg'd be was fora
bit to [ell it. Now thefe Falls [bew that there
bave been Endeavours ufed with fome of the Book-
{ellers, and I fee no Reafon to queftion the like of
the reft 3 and it's very evident how. powerful the
Party who oppofe me muft be with the Book{els
lers, and bow imprudent it muft bave been in
them to difoblige fo confiderable Cuftomers, for as
‘ny finall Matter they could expeét from the Sale
of my Book. : Loovmdre BT S
" By this Tiwe, 1 faw that the Management of
thofe who oppofed me, was to give the Book a bad
Name, and binder People fram [feeing: it; left
they flould be undeceived. To oppofe which Ma-
nagement, 1 ufed all the Intereft I could among
my Acquaintance to get them to read the Biﬁ
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and o defire their Acquaintance to do the like,
which feveral did 5 none of which found any
Faule with it. Ithen further defired them, thar
in any Companies where they bappened to be when
at.came in their Way, they would be fo juft as to
declare their real Sentiments of the Book, which
they promifed to doy bur thefe my Endeavours
were by far too weak to oppaofe the Party which I
bad to deal with: For fowre of thofe who had read
the Book, and promifed to declare their Sensiments
of it, in a lirtle Fime afterwards told me, that
the Report of the Book being extremely Silly, and
- 3¢5 duthor being an ignorant enterprizing Fool, was
Jo very flrong, that by commending it, they were
afraid to get fuch a Charafler themfelves. ©thers
told me, that they were afbamed #o consradst fo
many as oppofed them with fo much Affurance.
One told me, that he had in feveral Companies
freely declar'd bis ©pinion of the Book 5 but thae
be bad been feverely checkd for [o doing by one
of his beft Friends, and forbid ro "do fo any more,
and that I muft excufe bim for complying. This
- Perfon's Name, together with bis who forbid hiyy
%0 fpeak any more in the Bebalf of my Book, F
- would gladly publifh, becanfe the Story is Jome-
woat remarkable; but thas this were doing my
- Friend who told me the Story an Injury, and giv.
- #ng his Friend greater Ground to blame hisp.
- One,of whom I expeted that be would have ¢x>
 ereed bimfelf frenuoufly in my Bebalf, who had &
 Presty general Acquaintance, told me that be had
- Joew'd the Book ro feveral-who underfRood the Sub-
feét, and bad no great Temptation o be partial :
- Ebat be was fully farisfy'd by their concuring Sen-
- iments as well as bis own, thas there was no Ob.
e e iem
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jeGtion of any Value to be made againf? me. . Bus
that he would take the Liberty to tell me what:
they alfo [aid, and what bimfelf thought, which
was, that I could not but know, that the moft E-
minent Men for their Learning in the World bad
not only approved of, but highly commended to the
Waorld the Newtonian Philofophy, as one of
the greareft Improvements of Learning. That a
yreat many of thofe Mens Writings by which they
ave made themfelves famous, are either built up-
en this Foundation, or neceffarily conneéled with
§t. And confequently, that telling the World (as
1 do) that this Philofophy is meer Fiétion and Ab-
furdity, and its Arguments no better than Sopbifms,
is attacking thofe Men in the tendereft Point,
and in the moft provoking Manner. That I could
not expett lefs then that they would, in return, en=
deavour to vilify me and my Performance. That
1 was no ways provided for an Engagement with fo
powerful a Party. And tho my Arguments were
good 3 yet good Arguments, efpecially in a Matter
Yo little underderfiood, would not be fufficient to
“convince the Waorld withoue any Body to back:
them, when every Body oppofed them : And tho
clear Truth would in Time prevail, yet it was
bard to fay bow tong ' fo firong a Party might be
able to make it pafs for Falfboed in the Eyes of the
World: perbaps longer than 1 fbould live. And if
fo, that by my Undertaking I bad occafion’'d my
felf to be made appear during Life, in the Eyes of '
“the World, a filly enterprizing Foolj which is
more inconvenient than to be and not appear fuch,
That upen the Whole, I had atted a wery smpru-
dent Part. That be was too weak to belpmes
and that if be [hauld endeavour ity ke foonld only:
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be able to burt himfelf in the fame manner as I
had done s which were to a& the [ame imprudent
Part, for which he blamed me. He alfo told me,
that [fuch of my dequaintance as underflood not
the Subjeét, believed the common Report; that
Juch as underflood it were of his Mind 3 and thas
‘though perbaps they were not fo free as to tell me
Jo, yet tiey would no more appear in my Behalf
then he would. | _
This fo very plain and clofe Reproof, gave me

wo fmall Uncafinefs ; it vexed me to think that
my Acquaintances look'd upon me to be a Fool,
and that none of them would affift me; nay, ie
vexed me much more when I reflefled, that thefe
Sentiments and that Conduét of theirs, was what
I could not blame them for; and that- the whole
Blame lay upon my [elf, for not feeing what was
fo obvious. In flort, I was upon Refletion, not
only wexed, but [urpriz’'d at my own Dulnefs,
ond wondered bow I came to imagine that a Set of
Men, the moft famous in the World for their
Learning, would tamely fuffer that with which.
their Reputation was necefJarily conneéled, to be
wilified in the Eyes of the World, by one who ap-
pear'd.to be in no condition for making good fuch
e Undertaking :  How could 1 think that they
would not binder a thing [o dear to them as their
Reputation, frem being thus impaird, when they
faw it in their Power to do fo. Are buman Paf-
fions become fo weak, and Men fo difintercfled ?
or is it to be believed, that they will fo freely pare

- with what is moft dear to them, for the [ake of
 Trath onlys nay, for the fake of fuch a Truth as
* wery little concerns Human Affairs, when we [ee
* them every where maintaining Errors which are
R B T aeftrutlia
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deftruftive of Mankind, rather than forgo their
Paffions and Interefts > Or how could I believe,
that the Party, whofe Philofophy I impugn, would
fuffer their many Writings which are connetled
with that Philofophy, and muft fland and fall
with it, to be all overturned 2 Are Authors fo
eafily induced to [uffer their Writings (thofe
- Children, of the Underflanding, which are as
naturally dear to Men as the Fruit of their Body,)
2o be thus fnatch’d away from them, when it #
in their Power to hinder it 2 Or if perbaps Iwa
not quite fo ffupid as to forefec no Oppofition, and
expelt that thefe Men wonld at firft yield the
Caufe; yet certainly ¥ was fo dull as to forfee
no Method they would take of oppofing me, but by
Argument, which was almoft as great Stupidity
as if I bad forfeen no Oppofition at all. For
what is more evident, than that the Effeét of their
ufing Arguments againft me, was to make the
World look into the Matter. And this was whae
1 ought to have known they would be obliged to
avoid ; for I knew that the Abfurdity of their Phi-
lofophy, and the Defeéls of thofe Arguments by
which it was fupported, had lain hitherto [afe
frem Obfervation, only by being cover'd from View
with Obfcurity : That now, when I had drawn the
Curtain of Obfcurity, and' fbew'd them naked to
the World, nothing would do but to hinder the
World from looking 5 and that if they themfelves
by anfwering my Arguments, [bould have caufed
the World to look into the Matter ; This bad
been dosng my Work for me, and pulling down
their great Diana with their own Hands, which
it was unpardonable Dulnefs in me to expeét from
them, Befidesy bow conld I imagine, that they who

: were
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 were confeious to themfelves, of being fo highly
bonour'd by the World's Efteem, would not take
Care upen fuch an Occafion, to make ufe of thae
bigh Dignity, which in the Eyes of the i¥orld
gave them a Title to defpife what was faid by one
Jo milcé below their Quality 5 and excufed them
~ from fleoping [o low, as to reafon Matters fairly
with a Man of no Name; or from bringing then:-
~ felves upon a Level with fuch a one, by ufing Ar-
guments of which be might bappen to be no worfe
provided than themfelves.  Bus above all, how
- could I think, that they would endeavour to ufe
Arguments, when I knew they bhad none worth
ufing 2 Or how could I forget, that they had Nums
ber, Authority, Reputation and Intereft, which
are Means much  fitter for fupporting their Opi-
nions in the Eyes of the World ?  How could I
think_ that a Set of wife and learned Men would
neglelt to make ufe of thofe IWeapons in their own
Defence, of which they found themfelves provided,
or that they would endeavour to defend themfelves
with fuch Weapons as they knew they were altos
gether deflitute of : when mere Fuftinét teaches
the wery brute Creatures this Difcretion, as the
Poet wery elegantly expreffes it.

Urt, quoquifque valet fufpectos terrear, urque

Imperet hoc narura potens, fic collige .=

Dente Lupus, Cornu Taurus petit. Unde;
nifi intus |

. Monftratum 2 Hor.

- I'might.bave attacked a Lion, upon Suppofition
 that be would only pufb at me with Horns, and
that be would make no ufe of his Claws or Teeth,

+ S as
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as reafonably as 1 did attack this Party upon the
View of their ufing nothing but Arguments ;
neither would the one anbnq%r have engaged me
in a more unequal Combat than the other bas done ;
for the queftion betwixt them and me #, who [hall
convince the World that what they fay is true,
and they have not only Authority, Reputation, Ine
tereft and Number, very powerful Means, upon
their fide; all which I am wutterly deftitute of ¢
But what is more ufeful to them than all the ref?,
they themfelves bave the only Title to judge be-
twixt them and me. * For all that I can do upon
my part is, to bring Arguments to prove what I
advance, and the Queftion being to convince the
World, the Sufficiency of thefe Arguments muft
be judged of by fuch as the World efteems to be
moft capable to judge in that Affair: And all
thofe who are efteemed by the World for their Ca-
pacity that way, are by that wery Efteem engaged
to oppofe me, becaufe they have all joined in wish
the Newrtonian Philofophy, and bighly com-
mended it to the World, and muft lofe _%:me fhare
of that Eficem, if they cannot fuppore the Credit
of that Philofophy.

Thefe and fuch like Refleflions upon the unequal
Combat in which I had engaged my felf, gave me
a wvery melancholy Profpeét of the Events and
when I refleéted upon the grofs Overfight which
bad brought me wupon that Lock, I was almoft
quite out of Conceit with my [elf for my Dullnefs,
which I found to be the greaseft Uneafinefs ima
ginable : For nothing is a more effential Ingredi~
ent in the Enjoyments of Life, than that good O-
pinion which every one naturally bas of himfelf.
Sometimes I endeavour'd to recover my own E-

[teemn
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Jicem, by refleting that it was my extreme Re-
gard for Truch and found Argument, which fo in-
#srely took up my Mind as to leave no Room for
any Thing elfe ; whereas if niy Mind bad not been
Jo much taken up, I flould have been as ready to
fee what was obvious as another Man. But fill
methought it was filly to be fo much taken up with
Jo unfafbicnable a Thing as Truth, and to neglect
what much nearlier concerned me; and that it
look'd as Ridiculous, as to fec a Fellow [o intens
upon gazing at the Stars while he walks along,
as not to fee a Stone thar lies in bis Way, till it
break bhis Shins. I endeavour'd alfo to palliate
%y Error in my own Eyes, by bringing great Exa
amples to juftify ity as that Story of Archie
medes, who was fo much taken up with the Con-
trivance of a Machine for the Defence of a Be-
Jieged City where be was, thar be did not fee the
Enemy who took the Town while he was at bis
Meditations, nor ufed any Means to previde for
his Safetys but was catch'd napping at bis Stu-
dies by the Soldiers, and kill'd, I brought alfo
Jeveral Examples of that Nature from our greas
Man Sir Ifaac Newron, who has often been ob-
Jerved to be fo intent upon Comtemplations of
Things a little out of the common Road, as not to
Jee what was obvious to every Body elfe: As the
Story that is veported of him, that while he was
walking the Strects in a deep Meditation, infread
of Piffing againft a Wall, he Pifs'd in an Apple-
Woman's Basket of Frait, and never was [enfible
of his Miftake, till he was awak’d out of bis Stu-
dies by the Clamour of the Woman refenting the
Injury done ber.  Fuft fo I never underftood whom
I was offending, till I was awal’d by their Re-
Jentments;
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#s ready as I was to fall into grofs Miftakes ;
and what gave me the fuller Satisfallion was,
that I faw the World's Miftake and mine to le
the very fame 5 [o that 1 found fufficient Shelter
for my Error under the Excufe of Human-Frailry,
 and faw that I had no bester Reafon to under-
value my felf for being obnoxious to thofe Weak-
neffes which all other Men are 1iable to, than
for not_having Limbs made of Brafs: And in-
deed who ought to be diffatisfy'd with bimfelf, or
blam'd by others, for thofe Infirmities which are
‘common to Mankind ? |
Now it appeared to me, that the reft of the
- World forefaw no Reafon more than I did, for
ueftioning but that the Book would meet with
fﬁcb Reception, and get fuch a Chara8ler from
the Learned as it deferved. I before did not forew
Jee that Kind of Oppofition which it happened to
-meet with, and they now did not fufpelt it. I
Joore, their Miftake and mine were in thema
Jelves every Way the fame, and differed in Cir-
cumftances only 3 nay, I cannot [ay that my Mia
Jtake was quite [o grofs as their's: For tho' I was
Jo far miftaken as to expeét a juft Sentiment of
w1y Performance from the Generality of the Learn-
ed World, and did not [fee how generally they
- were engaged againft me, nor what Methods they
would take in oppofing me 5 yet to do my [elf Fu-
Jtice, I never was [o dull as to expeét a juft Sen-
¥iment of it from Dr. Halley. 8o that the World
~ n this Point exceeded me in Inadvertence; and
were I not fo deeply engag’d my felf in that Er-
_wor, I flould be ready to complain of the World,
for not yemembring that [omething befide Capaci.
8y is requifite to make 4 Man a good Fudge ;
i < fince

-l
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fince it is univerfally known, that Difinterefled-
“prefs and Integrity are much more wanted in thofe
who affume that Office : And certainly the World
could not have imagin'd the Do&tor to be furnifhb-
ed with any of thofe Qualifications for judging of
amy Book, if they bad refleled upon the Matter ;
and 1 fbould have thought it needlefs to fuggeft to
them fuch an obvious RefleStion, were it not that
by their mot having reflefled upon it, they bave
demonfirated the RefleCion not 0 be [ufficiently
obvious.

Al 1 fball fay to fuggeft the Refleltion of the
"Doltor’s Unfitnefs to judge of my Bock is, to de-
five that the Reader will compare its Title with
2be Fudgment which the Do&lor bas already pub-
Iifl’d of the Newtonian Philofophy, which #
ghis : -

¢ That HE to whom we arc indebted for the

¢ Newtonian Philofophy, bas done Mankind a
greater Service, and afforded them more Remz-
dies againft the Inconveniencies of Life, than
they who formed Men into Societies, and guard-
ed thofe Societies from foreign Violence by For-
tifications, or from inteftine Irregularities by
Laws. Than they who blefs’d Mankind by dif-
“ covering the Ufe of Corn and Wine. Or than
 they who inftruéted the World in Letters, and
¢ laid the Foundations of Learning. And thofe
I think are Mankind's greateft Bencfaélors, who
have done them the moft valuable Services, and
afforded them the beft Remedies againft the In-
 conveniences of Life; which the Dotlor repre-
Jents as wery few, when compared with thofe that
arife to us from the Newtonian Philo{fophy..
Buz 1 Jhall give bis Fudgment in bis own Words,,

for-
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 for they are much Loftier, and more Emphatical
than mine 3 and it is but mincing this Noble
Sentiment of the Dottor's, to exprefs it in any
Words but bis own, which 1 [bould not have pre-
fumed to do, but for the Benefit of thofe who un-
derfland not the Language in which he wrote.
Having enumerated the many and great Advantages
that arife to us from the Newtonian Philofophy,,
he compares them with the Advantages of fuch Ser-
vices as have been done to Mankind by others, iw

- thefe Words.

Qui (criptis primus tabulis compefcere Cxdes;
Furta & adulteria, & perjura Crimina fraudis ;
Quive vagis populis (?irr:undari manibus urbes
Author erat ; Cererifve beavit munere gentes;
Vel qui Curarum Lenimen predirab Uvaj
Vel qui Niliaca monftravit arundine pictos
Confociare fonoes, oculilque exponere voces ;

- Humanam Sortem minus extulit; U TP -

kB P ARCA
IN COMMUNE FERENS MISE-
RZ SOLATIA VITA.

It appears from this, how much the Dottor has
told the World that they are indebted to that
M A N, to whom they owe the Advantages that a-

‘xife to them from the Newronian Philofophy.
Let us next [ee who this Perfon is, to whom we
are in the Doflor's Fudgment fo deeply indebred.
And who [bould this fame Per[on be, but the Doétor
himfelf, tho’ he is fo very modeft as not to tell

 us [0: For tho' the Invention was Sir 1{aac New=
ton’s, and tho' the World may efleem him for
his Invention, yet they are mot obliged to him for
¢ he the

o
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the Advantages of it 5 for be would not have been
Jo Publick-fpirited as to have communicated to
us this valuable Secret, but like the Sluggard in
the Gofpel, would have bid his Talent in a Nap-
kin, if Dr, Halley had not interpofed in our Be-
balf : As Sir Ifaac himfelf very honeftly acknovw-
fedges in bis Preface. Vir Acutiffimus & in
omni literarum genere eruditiffimus Edmun-
dus Halleius, &c. AUTHOR FUIT ut
hornm editionem aggrederer, quippe rogare
non deftitit &c. The Learned Dr. Halley was
the AUTHOR .of my publifhing this
Scheme of Philofophy to the World, for he
never ceafed importuning me, till he obrain'd
his Defire, &e.

Ir is then to the Doflor that we are obliged for
the Advantages that arife to us from the Newto-
nian Philofophy, fince be was the Author of
communicating it to us: For what could we have
been the berter for Mr. Newton's Invention, if
st bad not been publif’d? Nay, we are not only
obliged to bim for his baving been the Caufe of
Publifbing that Philofophy, but alfo for his hav-
sng made it the Bufinefs of his Life, to cultivate
and improve bis Gift to Mankind.

Let any Man compare the Dotlor's Interef? in

- the Newrtonian Philofophy, as it appears from
what has been faid, with the Title of my Book,
and [ee whether they can then believe the Doflor
to be a difintercfled Fudge of my Performance :
. And as for bis Integrity in Fudging in that Af-
Jair, be bas given fﬁck a fufficient Specimen of it,
in that vidiculous and impudent Praife of the
_Part which himfelf afled, as that no Man F think
can [ufpe&@ bim of Integrisy.
| L After
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Afser having fuggefted the Refleélion of Dr.Hal- -
ley’s vnﬁmeﬁ to Fudge of thefe Remarks, Iam
convinced that they who condemned them upon bis
Authority, will be as ready to accufe themfelves of
Dullnefs, as I was to accufe myfelf ; and that they
‘who did not condemn me upon that Authority,
will be as ready to accufe thofe who did, as my.
Friend was to accufe me for my R_nikrzeﬁ;,
 Though at firft the Dotlor's Authority was orw
ly alledzed againft me, yet in a fbort Time I
found the Report of my Book's Sillinefs, built up-
‘on the Authority of fome otherss: for tho" the
Dollor's fuperior Intereft and Concern made him
engage firft, and moft firenuoufly in the Affair,
it was not.to be imagined that [ome other great:
Men, who were concermed as well as he, would’
leave him deftitute of Affiffance ;. for they have
. paid their Tribute of Praife. to that Excevtent
Philofophy, as well as be: And it is mly to Ve
 attributed to the Doflor’s [uperior Genius, and
‘more near Concern, that bis Encomium is more
Lofty than their's ; [fince every One has commend-
ed according to his Ability, and not the Merit of
 the Thing, as well as the Dolor 5, and ot only
commended, but cultivated and improv'd it, and
every Way engag'd themfelves in its Defence, the'
not fo deeply as he, yet in Proportion to their A=
‘bilities; and it isnot to be queftion'd but their
"Endeavours in oppofing my Remarks, would bear
the [ame Proportion to thofe of the Dollor 5 and
I muft own that their Fudgments of my Perform-
ance, are lefs to be fufpetted than. his in thas
Proportion alfo: For it were unfair to [ufpect
“them of exerting themfelves againft me beyond.
their dbilities,

.:__.
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I eontinu’d to smportune my Acquaintances to
enquire if any Body had any Thing to allege a=
ainft me befide Authority s but for a long Time
they could bear of mo particular Fault in my
Reafoning, pointed at by any Man = For they who
‘eppofed me, were wery cantious of propofing any
©bjcétions, efpecially to fuch as they bad any Rea-
Jon to think were enquiring upon my Account,
deft they [bould afford me an ortunity of
Joewing the World bow little they bad to fay for
rb#mﬁﬁm, by expofing the Weaknefs of thofe Ob-
gections : So that I almoft defpaived of ever hear- |
sng what were my Ervors, till I at laft thought
of the following Expedsent.

I knew that one Mr. Williams ‘at that Time:
Eetur'd tothe Mathematical Clab, u pon theSubjett
of Newrton's Principia, and happ:n'd in Courfé to
be upon shofe Propofitions in the Beginning of the
Firft Book, againft which I objeét.  This I ima-
gin'd would lay an Obligation upon that Gentle-
man, not to decline giving fome other Reafiw
than Autbority for condemning as be did my Re=
marks. I prevail'd with a Member of that Club
20 read my Book, and put the Queftion to Mr:
Williams, who anfwer'd as every Body did, that
3t was [fillys and that there ‘was nothing at all
an it. But be who enquir'd, knowing better,
would not be fatisfy'd with this Anfwer 5 and de-
Jfird Mr, Williams to point out the particular

Faults which he found in it. He then pointed
¢ my Firft Objeétion againf? Sir Tfaac Newton's
ad Prop. B. 1. where I fhow that Two, or any
ether Number of Forces, None of which are Cer-
tripetal, may produce the Curve in Queftion 5 the"
be pretends se Demonfirare that it muft be a Cen-
tripetal
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‘erspetal ‘Force which produces that Effed: And
from thence afterwards takes it for granezd,
that it muft be the Attraltion of the Body in the
‘Center. This Obfeétion, Mr. Williams fuid was
very unfuft, fince Sir laac affirmed nothing of
Attraltion 5 but that for any Thing he had [aid;
st might be an Angel that carryd about the
Stars, and kept them in their Orbits,

 The plain Injuftice of this Objeltion, I do nor
ainpite to any Defign of injuring me, becaufe I [ee-
‘n the Objeltion it felf, the real Miftake of hine
‘who made it 5 for the Centripetal Force, of which
‘Sir liaac [peaks in bis fecond Propofition, Book:
“X. feems to be only & mathematical Force, or ab~
Wralt Quantity of ‘Force, not a real or Phyfical

“ome: So that if he bad not apply’d this Propofiti-

‘on'to'the proving in Phyficks ‘4 real’ Centripetal
“Force, my Argument bad been: unfair 3 and be-
Jide, Sir Taac does not in this place affirm any-
Toing of Attrallion: So that if my Objetion:
were againft that Propofition: as it lay, it were
‘bighly unjuft, as Mr. Williams smugined it ¢ be,
And the' I do not wmake the Obje&tion againft thae
Propsfition as'it is in it felf, but as it is applied’
n the Third Book, -So that the Objeftion as it 3
‘made 7 certainly juft, yet I'fuppofe Mr.Williams
did not fee'how juft it was againft the Propsfition
“as there applied, becaufe be badnor (it feems) in
€he Courfe of bis Studies, furmounted the Two firfE
‘Books and come at the Thivd, and fo knew ‘no#
‘bow Sir Maac makes ufe of that Propofition, in

proving the fir/t three Propofitions of his Third

‘Book : for if bhe had come the Length of thefe
“#hree Propofitions, o of ‘the firft# Cor, Prcﬁr. 5.
Y ! R gr
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B. 3. where Sir l{aac takes it for granted, that
bis Centripetal Force is the Attraétion of the
Body in the Center, even [uch an Attratlion as %
performed by the Aftion of that Body s and from
this his Suppefition, by the Law of Attion and Re-
aélion, proves, that the moving Body alfo attraéls
the Body in the Center, without pretending to
ow any Phaenomenon of this laft Attraction; but
founding bis Demonfiration of it upon his awn
Suppofition.  And from that Demonftration alfo
deducing an univerfal Attrattion in the following
Corollaries. and  Propofitions, altogether withous |
Phaenomena. If (I fay) Mr.Williams bad
come this Length in Newton's Principia, I per-
fuade my [elf that he would not bave made fuch
an. Objection. |
My Friend not being fatisfied with: this Objeca
tion, beg'd of Mr. Williams zo confider the Mat-
ter a little better, and to meet with me and [lrew
me my Faults more fully, which Mr. Williams
undertook to doy but faid, that it would be fir-
teft to put thefe Faults in Writing, and that an
Interview betwixt him and me would perbaps not
fo well anfwer the End. This Propsfal my Friend
very gladly embraced, knpowin that above all
“Things, 1 wanted:to bave the Obje&tions that were:
made againft me, in Writing, and came immec
diately and told'me what a confiderable Point he
had gained, in getting a Promife of that Nature 3
but 1 was not fo fond of the Promife as he 5 and
told him plainly, that tho' by Mr. Williams’s way
of promifing I knevw him to be fincere, yet I would
iay any Odds,that be fbould not perform, when upon
trial be undérftood a little better the nature of the
Task which be bad saken in Hand. dnd Jp i
s
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bappen'd, for my Friend could mever get any of

thofe written Obje&tions, nor any more by VWord

from hbim [ince. :
 The fame Perfon who enquired of Mr.Williams,
enguired alfo of Mr.Cun, 4 Member of the [ame

Club, what were the Faults of thefe Remarks, and

for a long time could get no Anfwer 5 but as [af2,

all of a fudden, Mr.Cun defired my Eriend to

bring me to the Club, and he would difprove my

whole Book 3 but I happen’d at that Tine not to
 be in the way; Jfo that my Friend was obliged to
. frand the Brunt of thefe mighty Objections, whick
. were as follows.

His firt Objetion was againft my Third Theoe
rem. He pointed out no Faults in my Reafoning,
but endeavour'd to prove the contrary thus. He
obferved, that I acknowledged the Efficacy of a
_ Virtue [pread every way to or from a Center equal~
dy, to be upon Surfaces, as the Squares of the Di-
frances; be fuppofed Solids to confift of an infi-
wite Number of Surfaces: And fo from my Con-
ceffion, and his own Suppofition, he very rightly
inferred, that the Efficacy of fuch a Virtue atting
upon Solids, muft be in the fame Proportion to
the Diftances, as alting upon Surfaces. He might
as well bave fuppofed Surfaces to be made up of
Lines 3 and then be might in the [ame manner
have proved the Efficacy of fuch a Virtue, when
afling either upon Surfaces or Solids, to be in
proportion to their Diftances.

- Mr, Cun B}%au!d bave known that the Word
Line in Mathematicks, expre[fes not any real Bra
dng, but only an Idea of Length, abftrafling from
,"grmdrb and Thicknefs ; and alfo that the Word

Suwface expreffes only. the Kea of Length and,
' Breadeh,
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Breadth, abftraéting from Thicknefs: it being
certain that thefe IWords can exprefs no more than
Ideas, fince the Things they do exprefs cannot ex-
ift 5 for Length withoue Breadth and Thicknefs,
or Length and Breadth without Thicknefs, which
are expre[sd by thefe Words, cannot exift 3 be-
caufe whercver any one of thefe Dimenfions are,
there they all Three muft neceffarily be ; but they
can be feparately confidered, and our Conceptions
or Ideas of them, is all that the Words Line and
Surface exprefs; but the three Dimenfions toge-
ther, which are exprefs'd by the word Solid, have
a real Exiftence in Nature, [0 that the word So-
lid expreffes a real Being : And when in the Ma-
thematical way we fpeak of any Thing altin
upon Lines or Surfaces, we do not mean that it
acts upon our ldeas, but that it alls upon Solids,
as they are extended in Length only, or as they
are extended in Length and Breadth only: And
when we [ay, that it afls upon the whole [olid
Content, we mecan, that it aéts upon Solids, as
they are every way extended in Length, Rreadth,
and Thicknefs. All this, 1 fay, Mr. Cunﬁw#!&
have known 3 and if be had known a Surface to
be an Idea only, he muf}t alfo have known that it
would require more Arithmetick than he is Ma-
Jter of, to find out how many Ideas go to make
#p a folid Body.

But the' Mr.Cun had not known whether the
Word Surface in Mathematicks expre(s'd a real
Being, or an Idea only, as in Truth our valgar
Mathematicians do not 5 and Mr. Cun’s Educa-
tion gives no room to expelt any thing extraords.-
nary from him; yet if be is not more ignorant
than the common ProfefJors of Mathematicks, be

muft
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muft know thus much, that whatever it be that
ss exprefs'd by the IWord Surface, it has no Thicka
nefs ; for if Thicknefs be added, vho’ in ever fo
Jmall Quantity, to the Length and Breadth, which
every Body Rnows to'be expre(s'd by that tWord,
it has trine Dimenfion and becomes a Solid, So
that if Mr.Cun knew but thus much of the Mat-
ter, be muft alfo have known, that Ne-thickne/fes
added together, would not make up Thicknefs;
and that even the IWord Infinite, which is fo often
ufeful to thofe who either underfland not what
‘they [ay, or want not to be underftood, could bere
“do bim no Service 3 for thofe who think fit to talk
of infinite Numbers and Quantities, allow that
an infinite Number of Nothings will not make up
~Something.

Mr. Cun objefled alfo againft my fourth Theo-
“rem, where 1 demonfirate, that if the Tides Je
vaifed by the Moon's Attraftion, the Tide under
‘ber Ceteris Paribus muff be higher than that
_on the other Hemifphere. He [aid nothing againf?
- wy Reafoning, nor endeavoured to make appear,

that SirT{aac Newton, or Dr, Gregory, have
fhewed any imparity fufficient to account for the

 Equality of the Tides; but bhe fell upon a Me-

thod of his own inventing, to account for this
Equality. For whereas thefe Authors, in ac-
counting for the Tides from the Moon's Attrac-

- tion, conceive the Earth to be at reft, as it reall
35 in refpelt of the Moon 3 Mr. Cun fuppofes the

Earth to be moving towards the Moon, ¢ When

“the Earth (fays he) falls from Tangents to-

wards the Moon, all the Parts of the dry Land
being connetled together, muft move towards ber

TS

¢ Fluid,
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¢ Fluid, that Part of them which is under the
< Moon, and # more attratled by ber than the
« whole Body of the Earth taken together, as be=
ing nearer, muft move fafler toward the Moon
than the reft of the Earth 3 and that part of
the Water which is Diametrically oppofite, be-
ing more diftant and lefs ateratted than the
whole Body of the Earth, muft be [omewhat

¢ backward i% its approaches to the Moon, which

¢ muft occafion the two Protuberances of Watery

¢ which we call Tides. |

When Mr. Cun was bufy, fupporting and ex=
plaining bisLccount of the Caufes of the Tides, my
Friend put him in mind, that it was toward the
Sun, and not toward the Moon 5 that the Earth
fell from Tangents; and that if this were the
Caufe, thofe Protuberances muft always point to
and from the Sun, which fpoilt Mr. Cun’s fine
Fancy, and pu¢ bim quite out of Humour. In
fhort, he was fain to turn into Paffion, which is
the only way that Men bave to keep themfelves-in
Countenance when they are catch'd in fuch grofs
Blunders; and was [o bighly offended, that be
could not be prevailed with to point out any more
of my Faults at that Time, nor to condefcend to
smcet with me to do fo at any other Time, tho' be
faid he could eafily difprove all my Book, if it
were worth bis while.

1 am at a Lofs in judging from Mr. Cun’s:
Oljcttions, whether they proceeded from Igmerance:
or Defigns but thus much appears from his Con=.
duét, that he 1 wery flrennous in oppofing my’
Remarks,2ho’ be bas nothing to fay againft thems,
and fince be appears to be no ways interefled im

e Newronian Philofopby bimfelf, as having noi
- Reputa=:

L T T N Y
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Reputation that way, I muft take the Freedom to
tell him, if be knows it not, that he # only a
Tool in the Hands of Men of Reputation, made
ufe of by them to band about among ignorant Peo-
ple, fuch ObjeGtions as they could not themfelves
own, without injuring their Reputation. And I
 Jee by this, by the written Obje&lions which were
fbewed to Mr. Grme a¢t Edinburgh, and by
 fome other Stories of that nature, which for bre-
- wity Tomit, that tho' thofe who condemn me will
. mot give their Reafons for fo doing in print, nor
\ let me hear of them any other way, yet they tale
Care to hand about fome Objettions to be propofed
to proper Perfoms, which is bighly unjuft ; for if
thefe Remarks deferve no Anfwer, why [hould any
dAnfwer be given? And why [hould not every Man
be left to bimfelf in judging 2 Or if it be worth
while to make any Anfwer, or propofe any Objec-
tions againft me, why is it not done in the [ame
open manner in which I bave propofed my Oljeéti-
ons againft the Newronian Philofophy ? that I
may have the Privilege of canvaffing their Objec-
tions -againft me, as they bave the Privilege of
| canvaffing my Objettions againft them;

This Management is not only unjuft, but the
moft burtful to me of any 3 for tho’ in thefe Re-
marks I bhave pointed cut the chief Errors of the

- Reafoning that [upports the Newtonian Philofo.
phy, yet I bave not endeavoured to difcover to the
World [uch of their Miftakes as have made thofe
Errors infenfible to them: And fince they lie un-
der thofe Miftakes [till, it is eafy to frame Ob-
jellions againft my Arguments, whofe Defeéls may

| by thefe fame Miftakes EE covered from View,

and
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and by keeping up fuch Objeltions from me, to
binder their Weakne[s from being expofed, and
get them to pafs currant, }

I had feveral Reafons for not undertaking to dif-
cover to the World fuch of their Miftakes as have
made the Errors of the Newtonian Philofophy
infenfible to them, but the chicf was this; T faw
that the doing fo would bear very hard upon’ the
Efteem thar Men have for the Abetters of that
Philofophy, whofe Reputation I was not willing to
attack any farther than was needful, in order to |
difabufe the World of thofe grofs Errors in Phy-
ficks, into which thefe Men have led them ; and
I refletted, that if by fbeltering unjuft Obje&ions
againft me under thefe Miflakes, they obliged me
to fbew them, I fbould have the folid Excufe of
Self-Defence for what I did that way,

- Notwithftanding my Care not to give thefe Men
any juft %raﬂnd of Offence,they are asmuch offended
as if I had done them a great Injury, and accufe
me for daring to make fo bold as I have done,
with the Charaéter of [o great a Man as Sir Haac
Newton. If I had in the fame manner made
bold to charge Ariftotle, Plato, Epicurus, and
all the great Men who have propofed Schemes of
Philofophy to the World, 1 fbould not have been
charged with too much boldnefs. ' - -

—Nulli gravis eft percuflus Achilles.
- Pone Tigellinum, -— Y

And yet Iam perfuaded that any of the Adm;.-
rers of Sir Ifaac Newron, who are furnifloed
with a tolerable Stock of Modefiy, will hardly

'i-'ﬂf-.
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-wenture to prefer him to all thofe great Men ; fo
“that it is not the Reafon of the Thing that makes
them accufe me ﬁ:r ufing too much freedom with
b:m, or that there is any more ground for looking

upon his Perfm or Pz’a;!ﬂf phy to be facred, than
_t irs. But this Charge proceeds only from the
Refentment which arifes from their being intereft-
ed in him and his Philofophy.

Thofe Men, I know, will think nothing good
Manners to them and their Philofophy, but fuch
an implicit Submiffion, and fuch ﬁdﬁrme Praifes
as_they are accuftomed 20 and therefore it is
“in vain for me to cendeavour fatisfying them in
‘that Point : fo that without any farther regard to

them, I [ball give the Reader an Inftance or two
cof fuch common Miftakes as have made the Errors
of the Newtonian Philofophy infenfible to the
World, which will, I bope, not only cut off all
* Objeétions that lean upon thefe Miftakes, but
ﬁmak_e all others fufpetted which are not propofed in
Juch a manner as that I bave the Freedom of exa-
‘mining their Sufficicncy.

Firft then, Men are ready to m:ﬂakz Mathe-
matical for real or phyfical Quantities ; the Dif-
ference betwixt which 1 fball endeaviour to fhew
by a familiar Example. If two Horfes, pulling
in different Direttions, draw a Stone 5 the Force
that 15 altually impre(Jed upon the Stone by each
of the Horfes, # a phyfical Quantity 5 that isto
ﬁ:;, a Thing that really u, or has an #8ugl; Be.
sng in Nature. But if a Mathematician takes
thefe two Forces under bis Confideration, he will
compound  thens into one Force, direcled as the
Diagonal of a Paralelogram, in the Diretion of
' d 2 whole

-
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whofe Sides the Horfes pull 3 or he will diffoloe
thofe Forces into Four, or into any Number of
Forces be pleafes: and thefe compound and diffolv- .
ed Forces are Mathematical Quantities; that s
to [ay, Ideas only, or Things that bave no real
Being in Nature, any where, but in the Mind of
bim who conceives them.

It's plain, that thefe Mathematical Forces ave
wot real onesy for if areal Force were imprefs'd
upon the Stons, in the Direllion of the Diagonal,
¢hat 1, if the Mathematicians compound Force
were a real one, the Stone muft move twice fo faft
as it does by the Addition of ths Force, to the Forces
of the twoPulls of the Horfes. Neither can it be faid
#bat thefe Two and that One are the fame ; for
cxreainly two Pulls ave different from but One,
and a Pull in one Direétion 5 in it [elf different
from a Pull in another Direltion : Their Quanti=
vics alfo differ as the Length of the two Sides of
a Paralelogram differs from the Length of its
Diagonal. In fhort, thefe Forces agree in mno-
thing, but that they produce like Motions 3 and
it's for that Reafon, that a Mathematician
(whofe Bufincfs is from the Quantity of a Force
given to determine the %z:fm:'t; of the Motion
which that Force muft produce) takes them for the
Jame 3 becaufe they are of the [ame Value ta him
in bis way. But tho' thefe Forces which are in
themfelves very different, be alike to a Matheme-
tician for bis Purpofes, it muft feem as ridicu-
lous to a Man that underftands Natural Philofo-
phy, to fee a Mathematican taking thofé Forces
for the fame Thing in Phyficks, as it would do

to a Mathematician to hear a Porter affirming,
$hae
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that a Globe and a Cube of equal Weight were
the [ame in Mathematicks, becaufe ihey are the
Sfame to bim in bis way of Bufinefs. ‘
It's flrange that our Mathematicians, when
they compound and divide Forces with fuch Eafe,
- do not reflect that veal Beings are more untoward,
than to allow themfelves to be thus chopped and
¢hanged ; and that they are doing nothing all the
‘while, but turning and winding thesr own Ideas ;
And it's odd that they cannor find out that the
‘weal Forces of Nature fuffer no Aiteration in their
Beings or Medifications, by their Way of Com-
pounding and dividing them,

This Miftake of taking Matbematical for Phy-
fical Quantities, is One of thofé many Miftakes
which - bave made the Ervors of the Newrtonian
Philofophy go down fo well with the World: To

ew which, I fball alfo give an Inflance of One
“Error inthat Philofophy, which is fbelter'd un-
der this Miftake. Sir Ifaac Newron, in the firft
Three Propofitions of his Third Book, employs &
Centripetal Force, to turn from f[treight Lines
all the Planets, and keep them in their Orbits 3
which Work Ithink muft require 4 Real Force: Bue
Sir Maac’s Force is not fuch, but a Mathemati-
cal or Compound Force only, as appears from the
2d Prop. Book t. and leaft any Man fbould noe
from that Propofition it felf have difcern’d what
fort of Force this is, Sir aac adds a Scholium
to bis Propofition, on Purpofe to tell them thae
the Force in the Propofition is a Compound Force.
T knpow not whether the Brevity which I am
confined to, bas allow’d me to explain this Mi-
- fake, and fbew the Er:-lar that depends npon :'?‘ '

LR ( g ]
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fo as to make them evident to every Capacity;
but I am inclin'd to believe that moft Men of
Learning will underftand me; and to All fuch as
do, Sir Ifaac Newron and bis Party, in Spite
of their great Reputation, muft appear to be of
that Rank of Mathematicians, who tho' they caxn
talk of Lines, Surfaces, Furces, and other Ma-
thematical Quantities, fo as to anfwer many ufe-
ful Ends, yet know wnot what they [peak, of, and
cannot tell whether thofe Things which are fo fa-
miliar to them, bave any Being in Nature: And
notwithflanding their Reputaticn for having fo
bighly improv'd Phyficks by the Help of Mathe-
maticks, muft appear not to bave fo much as known
what thefe Sciences were, fince they could not di-
Sftinguifb the Subjelt of the One from the Subjeét
of the Other, Sir laac Newton, I fay, and bis
Followers, muft appear to All thefe who under-
fland the Difference betwixt Mathematical and
Phyfical Quantities thus Ignorant, in Spite of
their Reputation; or elfe to have had a Defign of
propofing and commending to Men a Syflem of the
World, modell'd by their Ideas only, and govern'd
by a Caufe which they underftood to bhave no Ex-
iflence, fave in their own Imagination ; And this
is fo bard a Dilemma, that I was loath in my
Remarks to reduce them to it, by explaining the
Matter fully. And that it may appear that it
was this, and not Diffidence of the Soundnefs of
what 1 bave now faid, which made me not fay it
in the Remarks, I promife that if any Man cax
by a good Argument clear them of that Dilemma,
I fball for the Sake - of that One Argument re-
anounce thefe Remarks, ard belicve cvery Tbgng
thas
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2hat be who propofes the Argument pleafes to af>
~ Jorm in any Sabjed.
1 fhall enly ftay to inftance One Miftake more,
which All they who have embrac’d the Newto-
nian Philofophy lie under. Sir Ifaac Newton
and Dr. Gregory do in their Way demonfirate,
that the Attraélion of the Sun upon the Earth,
caufes the Earth to defcribe round the Sun an E-
lipfis and Areas proportionable to the Times, to
Mathematical Exalinefs 3 and that the fame At-
traltion of the Sun upon the Maoon, which. accord.-
ing to them is an equal accelerating Force, muit
caufe the Moon to accompany the Earth in its
©Orbit, to the fame Exalinefs ; while the Earth's
Attraltion makes the Moon alfo defcribe round it
an Elipfis and Areas proportionable to the Times
alfo to like Exalinefs: So that at this Rate, the
Attrallions of the Sun and Earth upon the Moon,
_are fufficient to Mathematical Exallnefs for pro-
ducing the Moon's Metion, if it were abfolutely
regular: Or which is alk one, the adequate Effed
of thefe Two Attrattions upon the Moon, is the
Moaor's Motion, if it were regulars but it is
Sar from being fuch; and therefore the Que-
ftion with our Philofophers was,  to find out the
Caufe of thefe Frregularities, and what [hould
they take for this Ule but the Astration of the
Sun? That is ta [ay, Take the Caufe whofe ade-
quate Effel is to produce the regular Motion,
and employ it to difturb its own adequate Effeft.
At was no lefs than Neceffity that forc’d our Phi-
dofophbers to make [o bard a fhift for a Canfe to
produce the Moon's Irregularities: For fince they
 keep Time with her Situations in Refpelt of the
K | Sun,
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~un, if they had taken them from any other Caufe,
the Phenomena would have ¢ry'd aloud againit
them. I know mot how to fet this Miftake in a
better Light, than by telling a Story of a Miffake
of the fame Nature, in a familiar Cafe,

They tell of an Irithman, ( for true or falfe,
Juch Stories are told of them) that when he came
2o Town, he went to a Corn-chandler’s to buy
Oats for bis Horfe, but forgot to carry fomething
to put them in, and was obliged to take bis Hat
- for that Ufe. After it was full to the Brim,
there remained flill fome Oats in the Meafure,
and the Chandler askd bim in what be would
put the reft 3 He wvery readily bethought himfelf
that his Hat could carry Oats upon the one Side
as well as upon the other, and turn'd up the other
Side of his Hat to hold the reft, without refleft-
ang that by his fo doing, he muft [pill the Oars
that were already put in. |

Sir [faacNewton’sMiftake (if it wasnot Defign)
in employing the Sun's Attration upon the Moon
to produce more than its adequate Effelt, is the
very fame with the Irifhman’s, in putting more
Qats in bis Hat than its Fill: And yet upon this
grofs Miftake the fo much admir'd Theory of the
Moon's Motion is built, of which Miftake the
Reader will eafily difcern that I fbun'd to [peak
in the Remarks. | :

I have now, Reader, faid what T thought necef-
fary for guarding you againft the indiret Ma-
nagement of thofe who oppefe my Remarks ; I
muft beg your Patience yet a little, till T make
fome few Refleétions upon the whole Matter.

The"
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- Tho' any Man who has the leaft Tafte of Na-
tural Philofophy or Mathematicks, is in fome
Meafure able to judge of thefe Remarks, yet ns
Man is able o abfolutely to judge in the Matter,
as that he can oppofe his Fudgment to the Fudg-
~ments of all thofe famous Men who declare againft
them ; unlefs be can enter fully into the Subjeét,
and fearch my Arguments, and thofe againft which
I objeét, to the Bottom ; which he cannot do,
~without a good Tafle of Natural Philofophy, Skill
in Mathematicks, and a perfet Knowledge of
‘Newton's Principia, bis Dialelt and Way of
‘thinking ; which Qualifications meet but in a
few, who are generally interefted againft me. In
Short, the Scarcity of thofe who are confcions of
being capable to judge for themfelves, is whas
makes fo many take all upon Truft, and confe-
12:&#:!; condemn me 5 whereas, had the Subjeft
been generally underftood, the Evidence of thefe
Remarks is fuch, that it would bave been impof=
fible to fupport the Newtonian Philofophy 4-
gainft them in the Eyes of the World,
The Scarcity then of People capable to judze in
the Matter, is what expofes me fo much to the
‘Lafb of the Authovity of thofe who are interefted
againft me. And for this Evil, T hope, I have
now found a Remedy; for I fhall [bew every Rea-
der of whatever Capacity or Knowledge be be, how
he may  [afely judge in the Affair.
Firft then, the Condult or thofe who oppofe me
ws, that their Oppofition proceeds from fomething
elfe than Contempt of my Arguments, which is pre-
‘tended 5 for if my Arguments be filly, Why [bould
fo much Pains be taken to binder the World from
' [ceing
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Jecing them, as appears in the above Narration to
have been taken for that End ? Or if they be worth
Jo much Trouble as thefe Managements wufi bave
coft, How can they be unworthy the mach lefs
Trouble of an Anfwer ? Nay, if my Reafonings
be [0 grosfly filly as is pretended, How comes it to
pafs that not only None of my Acquaintances can
Jee it, but that None cof thofe who pretend to fee
it, can be prevail’d with to point it out: Or ra-
ther, Why do they who endeavour to fbew my Er-
rors, fbew their own grofs Blunders inflead of
them 2 But why fhould 1 infift upon a Point
which is fo plain 3 for certainly, without my fay-
ng any more upon the Head, no Man that be-
Aieves the Falls which I have narrated, can bin=
der himfelf from feeing whence the Management
proceeded.  And no Man can in Fuftice queftion
i#the Truth of thefe Falls, becaufe as far as was
needful or could be done, without injuring parti-
cular Perfons, 1 bave added Names and Circum-
Jrances, which is all the Satisfallion that can be
given, or ought to be expetied in fuch Cafes. .
But that this may hinder no Man in Fudging,
I fball f[bew another Mecthod perfeétly fure and'
andependent of Matters of Falt, Knowledge of
the Subjeét, or any Thing but Common Senfe,
which is this 5 The Charge that is brought againft
thefe Remarks is, that they arve filly and not
worth anfwering, Let us then fee what Sort of
Sillinefs it 15 in Objetions which are made againft!
the Qpinions of a Party, that is [ufficient to exe
cufe Anfwering, *
It's plain, that every Objeftion which is not
porfeltly good and found, the' ever fo p!aﬁﬁﬁfi in|
Shew!
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Shew and Appearance, when fearch’d to the Bottem
by Men of fufficient Penetration for difcovering its
Defeéls, appears to fuch to be filly, weak, grofs, or
¢0 deferve any of thefe Epithets which open Falfbood
deferves ; bue it is not enough to excufe anfwer-
ing [uch an Objeétion, that Men of deep Reach
Jee it to be filly; for if thofe of ordinary Capacity
Jee it mot, they make up fo confiderable a Part of
Mankind, that fuch as do fee it ought to Shew

- it to them alfo 5 which is anfwering the Objeti-
- on: So that neither real Sillinefs, that is ¢o [ay,
- Falfbocd of an Obje&tion, nor fuch Sillinefs as ap-

. pears to None but Men of a decp Reach, are [uf-

Jicient to juftify not anfwering an Objection, bur
Juch Sillinefs only as appears to Men of ordinary
Capacities without being [hewed them; and fince
every Man of ordinary Capacity can judge what
does of its own Accord fufficiently appear to him
Jo, every Man of ordinary Capacity can judge
whether thefe Remarks are fo filly as to deferve
wo Anfwer 3 and there being but Two poffible Rea-
Jons for a Parey’s not anfwering Objetions, thas
are [o direétly made againft them as thfe of
mine are, Viz. either that the Objcélions are not
worth anfwering, or that they are unanfverable -
He who judges that the Former is uot the Reafon
of mot anfwering my Arguments, muft judge it to
be the Latter.

I am alfo reprefented to be as filly as my Re-
marks, and infulted in a very baughty Manner
for Evefng the only Perfon that cannot fee my cwn
Ervor 5 and I muft do my Opponents the Fuflice,
to own that the One is a very necefJary Confe-
quence of the Other: For if my Remarks be fo

grosfly
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grosfly filly as they are faid to be, I muft be the
filligft Creature in Human Shape, not only in not
being able to find out that which appeared fo well
to all the World, but in continuing now to fhew
my Sillinefs further to the Warld, and in provoking
thefe alfo to do it, who bave [hew'd fo much Wil-
lingnefs to drop the Subjet, and fo much Regard
for my Charalter, as to put themfelves to a great
deal of Trouble in bindering the World from
reading my Sillinefs in my Book, %
" It's plain, 1 fay, that if my Remarks be fo
filly as they are reprefented, 1 muft be exceeding.
filly 3 and it is a meceffary Confequence of this,
that if T am not exceeding filly, my Remarks are.
not what they are reprefented tobe. Now it's ob-
fervable, that all Imperfeitions of the Mind, ex-.
cept Sillinefs alane, may be difguifed and covered
from the Eyes of the World 5 and that it is the
Property of that Imperfe€lion only, that it [elf is
inconfiftent with its being difguifed. And hence.
it is, that be who is extremely filly difcovers his.
Siltinefsto all Men of ordinary Capacities equally
in everyThing be does, fays or writes upon whatever
Subjeét, and carries it as confpicuous about with
bim, asif it were branded upom his Forehead.
And they who undertand nothing of the Subjeét of
thefe Remarks may yet, from what I bave faid
in this Preface, upon a Subject that muft necef=
farily be underftood by every ome that reads any.
fort of Books, difcover my Sillinefs, if I am ex-
ceeding fillys or if they difcover mo fuch grofs
Sillinefs,may [afely conclude, that thefe Remarks
cannot be fuch,

Vhen
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When thefe Remarks were publifb'd, fome of
my Oppenents effayed to give a moderate Charac-
ter of them at firft 5 and faid, that T had mifia-
ken Sir Iaac’s Meaning ; and that they did not
Wonder nt it, for they themfelves ran into the
very Jame Mifiakes, till they fully underflood the

- Subjeit.  There was abundance of Policy in mak-
. #ng choice of this Repore, for it is a certain Rule
\ of Prudence with thofe who are ub!iged to ufe
| Falfkoods sn their own Defence; to make cheice of

Juch as are near to Truth ; for if the Lifference
bé wide; it tic eafier appears. Now here was byt
a very dmperceptible Difference betwixt  this
Falflood and the Truth ; for they who made ufz cf
this Charge, did in effeét own that my Objeltions
were fuch.as might appear- juft to every cune that
did not thoroughly underftand the Subjeét 5 and Juch
Oljettions have the greateft Refemblaiice to juft

ones. And the dAdvantage of this Report was,
that by it every Man was direétly cut off from
judging in the Matter, but fuch as perfeitly wri-
derftood the Subjeél. | '
-, This Report, however advantageous it was in
ats near Refemblance fo Truth, which wmade it
anoft tenible; yét did not pleafe the Leading Men
of the-Party s and if was no Wonder 5 for if that
Report had been made Choice of, then why nee
anfwer my Rematks ? They faw very well that
| 0 moderatz Charge againft them, nor any Thing
lefs than grofs Sillinefs would excufe anfwering;
and fince anfwering was dt any Rate to be avoid-
ed, Silline[s muft be pretended: And as [ion as
 the Word Silly came from above, thofe very Per-
fonsy who bad given a Moderate CharaSler before,
; & changed
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changed their Note, and cry'd Silly as faft as any
Body. & -

Tho' of the Two, this was certainly the moft
advantageous Report for them, yet by excufing
themfelves thus from anfwering, they laid them-
felves open upon the other Side, and were cbliged
to go fo wide of the Truth, as to leave the Dif-
ference fenfible to Men of ordinary Capacities.
Thus it fHll fares with thofe who make ufe of
4 yes and Falffoood to defend themfelves; for there
'35 fomething [o monftruous in the Nature of Falf~
- hood, as that it can fcarce be every Way bid,
but may be made appear upon fome Side or o
ther.

I have flew'd you, Reader, whoever you be, of .
whatever Degree of Knowledge or Capacity, bow
t0 judge fafely of thefe Remarks. I now beg of
fuch of you as have any Value for the excellent
Science of Nature, to affift me in refcuing ber
from the Hands of thofe Men, who have for a
great while kept her Captive, and barr'd all Accefs
20 ber, by amufing the World with Filtion inftead
of ber, 1 intreat alfo of fuch of you, as bave any
Regard for the ufeful Science of Mathematicks,
that you will join in clearing that Virgin Science
of Errors and Sophiflry, with which fhe is now
defiled, by 2 Set of Men, who bave proftituted
ber intire CharaGler of Veracity, for paffing upen
the World their grofs Filtions inftead of Pbilofos
phys which nothing lefs than the Credit of Maa
thematical Demonfirations could bave made Men |
fwallow. And lafily, I beg of fuch of you, as va-
Iue Truth as [uch in Oppofition to Error, whether!
you bave any Regard for thefe Sciences or mr-,.i

' and
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and who would not choofe to deliver up unguarded
Innocence into the Hands of Calumny and Op..
preffion, or the World to be abufed by defipning
Men 5 of which laft Sort, I hope all Readers are ;
to affift me in vindicating the Cayfe of Truth and
my own Innocence, in [bewing the World how they
are abufed : What 1 intreat is, that you will not
Jufpend your Fudgment ; for as Matters fland,
‘that 1 equivalent to your condemning me; but
Since I have fbewed every Man how be may [afely
judge, I bey of all of you to judge pofitively in the
Matter, as it appears to you. And I muft give
you this further Caution in judging, that if you
Joould happen to Err, as I perfwade myfelf after
what is [aid you will not, yet remember how
- nuch more [afe it is for you to Err on the one Side
than on the other : For if either by fufpending your
Fudgment or pronouncing againft me, you condemn
me unjuftly, you facrifice thofe Two excellent Sci-
ences to Error, Truth to Falfbood, Innocence to
Calumny, and the World to be abufed by defign-
ing Men: Whereas if you Err in acquitting me
of the heavy Charge that is brought againft me,
you do no more Harm, than to oblige thofe who
have been at [o much Pains already about the
Newronian Philofophy, o be at the inconfider-
able Trouble of anfwering a few weak Objecti-
ons,

e

-
‘,ﬁ
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REARRYEE HERE is nothing to which
AT K& the Philofophers of all
I:-.-: i L:’
Gl Ages have fo generally
LB applied themflves, as to
the Study of Nature ; and there is nQ
- Study in which they have been able
to make fo little Progrefs as in this ;
efpecially in thac Parc of it which is
employd in difcovering the Caufes
of the beautiful Order and: fteady
- ‘Motions of the' Sun, Moon and
Stars :  And if we confider their
Schemes of this Parr of Nacural
Philofophy, we fhall find them
All built either upon grofs Abfur-
ditics, or Words withour Mean-

A ing;
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ing ; and evidently fec that Human
Underftanding, even in its greateft
Perfection, is very unequal to fo
hard 2 Task as the fearching out
this myfterious Caufe. |
Our Philofophers have now got
into 2 Way of treating that Part of
Natural Philofophy in the fame Me-
thod with Mathematicks; and by
this Management, propofeto make
it morc certain than formerly, and
to get Mathematical Demoniration
to determine this Point, which has
deccived fo many of their Predecel-
fors. It is moft ccrrain that Ma-
thematicks give very great Affiftance
to Natural Philofophy ; bur I can-
not fee the Advantage of handling
Natural Philofophy it felf, in the
fame Method as Mathematicks ; and
am inclined to believe, that our Mo-
dern Philofophers have made ufe of
the Mathematical Way, rather be-
caufe the Study of Mathematicks
(to which they were moft accuftom-
¢d) had made that Method moft
cafy and familiar o them, than for

at'ly
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any rcal'Advantage there is in hand-
ling Natural Philofophy in fuch a
Manner. Far though it be true that
the Thing which is moft warnted in
Natural Philofophy, is to make its
Propofitions more certain, and thae
the Proofs of Mathematicks are of
all others the mofi certain; yer this
Certainty in the Proofs of Mathe-
matical Propofitions, arifes from
the Nature of the Subjet of that
Science, and not from its Method.
For it is becaufe we have clearer I-
deas of the Relations of Quanti-
ties, the Subjeét of Mathematicks,
than .of the pofitive Propertics of
real Beings, the Subject of Natural
Philofophy, that thc Propofitions
of the. former Science can be pro-
~ ved more clearly than thofe of the
Iattﬂr, and not becaufe in the one
Science we have a better Mcthod
of propofing our Reafons, thaninthe
other. It’s true, the Mechod of prov-
ing Matihemarical Propofitions, i$
the firteft for fthewing fuch an evi-
cL.nt Chain of Conncxion as thofe

Pro.
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Propofitions have with the cleareft

Principles, becaufe there is no more

to be done, but in a. plain eafy

Manner to exprefs this Connexion,

which when barely proposd, thines

by its own Light : But there is fo
little Evidence in many of the Prin-
ciples upon which Natural Philofo-
phy depends, and the Chain of Con-
nexion is fo dark, that methinks no
Man fhould attempt to fhew it in
the fame eafy and peremprory Me-
thod wicth Mathematical Demonftra-
tions; and in my Opinion, the Ma-
thematical Method, inftead of being
an Advantage to Natural Philofo-
phy, is as unfit for it, as for the
Difputes of the Bar, or thofe of the
Cabinet-Councils of Princes. |

- But whatever Advantage or Dil-
advantage there be in this Method
of handling Natural Philofophy, and
of proving its Propofitions, yet thele
Proofs can never be Mathematical
Demontftrations ; nor can they be
made better by any Method, than
their own Nature, and the Natufe":_‘

or’
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of their Subject will allow. So that
notwithftanding our Modern Natu-
ral Philofophy is propoftd to the
World in a Mathematical Drefs, it is
Natural Philofophy ftill, and not
Mathematicks. Tt is that fanre Sci-
ence which has fo often deceived
the greateft Philofophers, in which
the greateft of Men have been oftery
convicted, and are ftill to be fufpe-
¢ted of Errors; and not that Science,
in which any Man. of common Senfe
1s capable to force the Affent of the
moft ftubborn and fubtil Difputant.
So that T fee no Reafon why the
Drefs of this Philofophy fhould
caufe Men rto ftand fo much in
Awe to examine its Sufficiencies as
they do. &

~The Accountwe have of the new’
found Caufe, wlich, according to-
this new Philofophy, Keeps™ the:
whole Syftem of the Univerfe in
Order, makes that Philofophy to
me . feem much to be fufpeéted. The
- famous Sir Jfaac Newton, its Author,
| ' bon AN Ll sgntells
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tells ws, *.'That rit, is .2, Virtué; or
Power which Bodies have to attradt
or draw one. another ; that every
Particle of | Matter ‘has this Power
or Virtue; that it rcaches to all
Places at all Diftances, and pene-
trates to the Center of the Sun and
Planets; that it acts not upon the
Surfaces of Bodies as other Natural
Agents, but upon their whole Sub-
{tance or folid Content, &¢. and
if fo, what a {trange Thing muft it be.

I confefs that the many Inftan-
ces of unintelligible Caufes that
have been afligned by the greateft
Philofophers for the Production of
thofe furprizing Phaxnomena of the
Motions of the Heavens, make me
{ufpect this Caufe, which looks as
- monftrous as any of the Fictions of
Antiquity ; and the Mathematical
Drefs of the Arguments which fup-
port that Caufe, does not hinder me
fromfufpecting thelr Sufficiency: And
I petfwadc my felf, that my Re-

ST

D “P#ge ult Prm Math. and c{féwbare
marks
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marks upon thofe Arguments will
neither be ufelefs nor difagreeable
to the Learned World.

The Chief Perfons who have pro-
posd to the World this Scheme of
Phyficks, and the Reafons that fup-
port it are, Sir [faac Newton, in his
Frincipza Philofophie,and Dr.Gregory,
in his Principia Aftronomie Phifica,
&c. and to aveid Confufion, I thall
rake thefe Reafons from thofec Au-
thors only.

Mr. Newton, L. 3. Prop. 1. afferts
of the Sarellites of Fupiter and Sa-
turn, that they are hindred from
moving in ftreight Lines, (which
Bodies naturally affe&t) and kept in
their Orbits, by a Force directed to
Fupiter and Satarn. Prop. 2. He af-
ferts of all the Primary Planets, that
they are hindred from running out
in ftreight Lines, and kept in their
- Orbits, by a Force directed to the

Sun. And Prop. 3. He afferts of
- the Moon, that fhe is kept in her
Orbit by a Force dirééed to the

A 4 Earth;.



8 REMaRk s,

Earth? and for Proof of thefe Three
Aflertions, refers to his Account of
the Phanomena of the Motions of
thofc Bodics, and to his 2d and 3d
Prop. of his 1t Book.

The Phanomenato which he refers
are, that the Sarelires of Fupiter
and  Saturn appear to move fo,
round Fupiter and Saturn, the Pri-
mary Planets round the Sun, and
the Moon round the Earth, as to
defcribe round them Areas propor-
tionable to the Times; by which he
means that the Areas comprchend-
ed within any Parts of the Curve
which thofe Bodies defcribe, and
Linesdrawn from both Ends of thofe
Parts to that Body round which
they move, are as the Times' in
which, the Body did defcribe thofe
Parts of the Curve. |

It may be very true that the Sa-
zellites of Fupiter and Saturn de-
fcribe round Fapiter and Saturn, the
‘Primary Planets round the Sun, and
the Moon round the Earth, Areas
proportiogable to the Times ; I:iut

this
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this neither does nor can appear to
- any great Exactnefs from Obfervarti-
on, at leaft if orderd by Rules in-
dependent of Mr. Newtor's Philofo-
phy; and to infer from Rules de-
pending upen that Philofophy, that
the Planets deferibe fuch Curves,
and from their defcribing fuch Curves
again ro prove that Philofophy, is
not fair Reafoning. Nay, accord-
ing to Mr. Newron himiclf, it cannor
appear that thefe Bodies deferibe
fuch Curves, becaufe by the Profe-
cution of his Subjed, he is forced
* afterwards to affirm of all the Pla-
nets, particularly of Fupiter, Saturn;
and the Earth,. that they do not
move in- that Manner. Notwith-
{tanding, T fhall not infift upon this;
but fuppofe that cthe Plancts appear
to nrove as Mr. Newtor {ays:

In the 2d and 3d Prop. of his 1fl
Book, he afferts, that all Bodics
moving in any Curve, which in a-
Plan defcribes, round any other Bo-

e

Prop. igI;-L.', 3 Prin.
A3 dv.
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dy (whether in Motion or at Reft,)
Areas proportionable to the Times,
are forced into fuch a Curve by a
Force directed to that Body, round
which they deferibe thofe Areas.
Dr. Gregory, in aflerting the fame
Thing, propofes the Cafe of the
Bodyround which the other revolves
being in Motion, and the Cafe of
its being ac Reft, feperately, and
fo fets thus Matter in a clearer Lighe ;
whofc Method T fhall follow, and
take firft the Cafe of that Body
being at Reft, as he docs. |

The Demonfiration of Mr. New-
ton’'s 2d Prop. Book 1. and Dr. Gre-
~gory's 12th Prop. Book ‘1. where
thefe Authors demontftrate this Cafe,
are in Effe@ the fame; but Dr. Gre-
gory proves it more fully, and 1 fhall
repeat the Demonftration of this, fo
as to comprehend what they both
fay: For it is needlefs feperately to
repeat their Demonftrations, where
they differ in nothing, bue that the
one is more full and clear than the
other. And this Method of repeat-

ing
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- ing their Arguments, I {hall obferve
all along. The Demonftration of Mr.
Newtow's 2d, and Dr. Gregory's 12th

Prop. is as follows : R
Let the moving Body move in
the Line a4 ¢d e. Divide this Line in-
to fuch Parts 25 aadiet
ﬂ_ﬁ, 5’::‘, cd, dﬁ",’
as the Body
defcribes in
equal Times.
Let the Bo-
dy at Reft
be §, draw
bf=ab, draw
a8, 58,18, ¢S,
ds, eS. The
Body in any
certain Time
defcribing the okl
Line 44, would if nothing hinder it,
defcribe in equal Time bf=4b, by the
Nature of Bodies in Motion: And
fince it deferibes not 4f but e, it 1s
turned from moving in &f by fome
Force.. Suppofc by the centriperal
Force #¢. The Triangles S&f and Sab
are
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are equal, becaufe their Bafes 44 and
Of are equal, and their Altitude is
the fame; the Triangles S4c and
Sbha are equal, becaufe they are the
Areas defcribed in the equal Times
ab and bc, and the Areas arc Ex Fy-
pothefi as the Times; but the Tri-
angles $4f and $4c are cqual, becaufe
both are equal to the Triangle Sab.
And the Triangles $4f and She, be-
ing alfo upon the fame Bafe, S5 are
between two Parallels §4 and fc; fo
that the Line f is parallel to SZ.
From which both our Authors infer,
(without giving their Reafon) that
the Force which turned the Body
from moving in the Line 2f, to move
in the Line 4¢, is parallel to ¢f, and
confequently directed ro S. And by
the fame Way of reafoning, it’s plain
that the Force acting in all the other
Points ¢, d, ¢, &c. may alfo be pro-
ved to be directed to S.

The Reafon why our Authors
conclude that the Foree turning the
Body from moving in the Line 4f,
to move in the Line 4c, muft be

pa-
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parallel to cf, is obvious upon draw-
ing the Parallelogram 2 f¢ ¢ : For
both  thofec Authors take it for a
known Truth in Mechanicks, that
a Body by two Forces joyning, will
defcribe the Diagonal of a Parallelo-
gram, in the fame Time it would
by any one of thofe Forces defcribe
one of the Sides. And one of the
Forces joyning to produce the Mo-
tion 4c, being 2f, the other muft be
the other fide 4z, parallel to its op-
pofite Side ¢f-

It is obfervable, that all that can -
here be inferredis, that the aGtual
Motion of the Body in the Linzg ¢,
may be refolved into the Forces 4f
and 4g ; but then it may as well be
refolved into &f, bo and ér; as ap-
pears by defcribing the Parallelo-
gram 4o gr. So that the Forces o
and 4r, necither of which are direct-
ed to S, might have turned the Bo-
dy from the Motion 4f to the Mo-
tion be, aswell as the Force 2g. And
therefore this Demonfiration, inftead

of proving what is aflerted, thabB* Il
-
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Bodies endeavouring to move inthe
Line 4f, and really moving in the
Line &c, are turned from 2f into J¢,
by a Force direted to 8, only
proves that it is poffible for this
Force to turn the Body from 2f to
bc, fince this Force &g is really no
more than one of an infinice Num-
ber of pofiible Forces that may turn
the Body from 2f to /.

It is to no Purpofe to anfwer, that
bo and 4r, or any Forces which can
turnthe Body from 4f to éc, are e-
quivalent to &g ; that, is when joyn-
ed together will produce like Ef-
fe&ts with Zg. Tt is plain indeed,
that fince the Effect of 2z in Con-
junction with 4f is to produce 4c;
whatever in Conjunction wich 4f will
alfo produce Z¢, is in that Refpe@
equivalent to g ; but then this does
not make appear that any of the
Forces 4o or &r are themfelves di-
reCted to 8§, and can give no Satis-
- faction when the Nature of any real’

“Force that produces any actial Mo-
-tion s in: Queftion, efpecially the:
actual
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actual Motions of Bodics of any
confiderable Bulk, which are always
moved - by A{everal Forces joyning
together : For Inftance, a Ship car-
ry'd in a Stream, and a Man walk-
ing on the Ground, may eafily be
{uppofed to deferibe, round fome Bo-
dy or other, Areas proportionable
to the Times, to as'great Exactnefs
as any Man from Obfervation can
affirm that the Planets do. The Force
that moves: the Ship, is the Preffure
of . the Particles of Water upon her
Sides, inmany Millions of Directi-
ons ; and the Force that moves the
Man’s Body, is the Action of his
Animal Spirits contracting his Muf-
cles’ in” as many Directions. Now,
what Idea can any Man haveof the
Nature ‘of  any of thofe two very
different Caufes, , from being told
- that the whole Forces by which
thofe Motions are ‘perform'd, when
joyned. together, are equal to one
dire¢ted to that Bédy, round which
the ' Ship, or theMan’s Body; «de-
fcribe Arcas: proportiomable to the
Times?
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Times? And what little Reafon have
we from this, to concludethofe very
different Caufes ' to be alike » Or
what a ridiculous Thing were it,
from this to infer that the Ship, or
Man, were attracted by fome Vir-
tue proceeding from thofe Bodies,
round which they defcribed fuch
Curves, and that this  Attraction
were the Caufe of their Motion?
And yet, our Authors have no bet-
ter Reafon from this Propofition;
to conclude that the Stars' are
moved by the Artra&ion: of that
Body, which is  in the Center, or
in onc of the: Foci: of their Or-.
bits. |
Notwithftanding what T have
faid, this Argument would ftill prove
that a Body moving in any Curve,
that in a Plan deferibes round a
certain Point Arcas® proportionable
to the Times, may be forced from
a ftreight Line into thofe Curves,
by a Force dire&ed-to that Point:
Though it falls far fhort of proving
the pofitive Affirmation, thar all

Bo-
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Bodies moving in any fuch Curves,
are forced into fuch Motion by a
Force of that Diretion. The Dif-
ference betwixt thefe two Proofs is
very confiderable, for the latter is a
Demonftration, a prieri, and yields
an abfolute Cerrainty, thar any Bo-
dy deferibing fuch a Curve. as the
Propofition exprefles, mufl necefla-
rily be aGuated by the Caute which
the Propofition affigns; whereas the
former is only a Demonfiration, a
pofteriorz, and thows no more than
a Poffibility, that rhe Caufe aflign-
ed in the Propofition may produce
the Motion which the Propofition
“exprefles. Now to thew a Certain-
ty that a Thing is fo, and a Pof-
fibilicy that it may be fo, are very
different.

But after all, T have reprefenred
this Fault in this Demonftration to
be great, only becaufe it is fo in
‘Refpe& of what the Propofition af-
ferts ; for this Defedt is not in 1t
felf {fo great as fome may poflibly
imagine: For to fpeak Truth, no-

thing
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thing thould have been affirmed but
this Poflibility ; for it’s impoflible
to prove any more in fuch Cafes.
Nay, it is a great Matter in Phy-
ficks, to come this Length, to be
ablolutely certain that the Caufe we
affign for an Effe®, may pofiibly
produce it, or is no Ways inconfifi-
cnt with it; which is what we call
accounting for an Effe® from a
Caufe. And when an Effe® may
be accounted for from a Caufe, if
fome confiderable Inconvenience in
fuppofing this Caufe to produce that
Effe&t do not appear, we reckon
our felves certain that that Effe@ is
produced by chat Caufe: Not that
we are ftrictly {peaking cerrain of
it ; but becaufe this is the greateft
Certainty we can for the moft part
reach in the abftrufe Points of Natu-
ral Philofophy. And if Mr. Newron
had not, by the Habit of affirming
Dogmatically in Mathematicks, flipt
into a pofitive Affirmation, that all
Bodies moving in fuch Curves as he
defines, are forced into thofe Curves

by
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by the Force he condefcends  on,
and had only! faid that all fuch Mo-
tions ‘might be produced by this
Caufe ; his Argument, notwithftand-
ing the Faule T have ebferved, if it
had no -other, would have been a
valuable Argument in Natural Phi-
lofophy, though not fufficient for a
Foundation to thar mighty Super-
ftru&ure that is builc on it
But the Truth of the matter is
this, our Authors Argument will
~ not fupport the Affirmation of a Pof-
fibility, that the given Caufe can
produce the given Effect; which is
its great Fault ; and if T can make
that appear; this Argument will ap-
pear to be of no manner of ufe.
* In order to make this appear, let
us confider that the Propofition is
affirmed of all Bodics moving in a-
‘ny fort of Curves, that in a Plan
defcribe round a certain Point A-
reas proportionable to the Times.
Now there arc many very different
Kinds or Species of fuch Curves, to
- wit, Circles, Elipfis's, Hypt‘:r})ﬁ—
gl as,
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cular Species of fuch Curves menti-
oned, the Propofition muft necefla-
rily be underftood inthe fameTerms,
in ‘which it is very explicitly con-
ceived, viz. to -afﬁ{m in gencral of
all Curves that in a Plan deferibe
round a certain Pﬂitll:r Areas pro-
portionable to the Times, that they
are, or at leaft may be, produced by
a Force directed to that Point, turn-
ing the Body that defcribes thefe
Curves from ftreight Lines; or if
this' Propofition is not fo under-
- ftood, it will not ferve to prove the
1ft, 2d and 3d Prop. L. 3. |
It appears very clearly from the
Demonftration of Mr. Newton's 2d
and’ Dr. Gregory’s 12th Prop. L. 1.
or from tholc Demonftrations as T
have faithfully repecated them, that
a Centripetal Force is fuppofed to
produce the Curve of which the Pro-
pofition fpeaks, viz. all Curves which
in a Plan defcribe round a Point
Areas proportionable to the Times;
and it is only demonftrated that the
Point round which the Curve de-
| fcribes
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{cribes thofe Areas, is the Center
or Point to which this Force is di-
rected ; Whereas the 'main: Thing
to have been proved, was that a
Centripetal Force could produce all
or any Species of fuch Curves; which
1s fuppofed and not proved. Till
this be proved, we are uncertain
whether it be pofiible for any Cen-
tripetal Force to produce all forts of
Curves that in a Plan defcribe round
a Point Areas proportionable to the
Times; or whether it be pofiible for
a Centripetal Force to produce thofe
particular Kinds of fuchCurves which
the Planets defcribe : Nay, for any
thing we learn, from this Argument
it may be demonftrable that fuch a
Force can neither produce all fuch
Curves, nor thefe particular Spe-
cies of fgfT Curves which the Pla-
nets defcribe ; and fince this Uncer-
tainty is left, and the main Thing
that ought to have been proved
is fuppofed only, this whole Argu-
ment can be of no manner . of ufe.

But
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But to deal with all the Fairnefs
- imaginable in this Matter, it's true
- that both our Authors have a Proof
which to fome People may perhaps
feem to be a Proof of this Point ;
and this Proof T fhall faichfully re-
peat, and clearly fhow thatit proves
not the Point in Queftion. This
Proof is the Demonftration of Mz,
Newtor's 1{t and Dr. Gregory’s 11th
Prop. L. 1. which is as follows:
~If a Body move in any Line af,
and be forced from it‘by a'Céneri-
petal Force directed to any'\Point,
not lying in the Line af; the Body
will move in a Curve lying in the
Plan that paffes between § and 4f,
- the Curve will be hollow toward S,
and defcribe round it Areas propor-
tionable to the Times. ~ The De-
monftration is, | ' '
“Suppofe the Body in any eertain
Time to defcribe the Line 45, it
- would by the Nature of Bodies in
Motion defcribe 4f=ab in an equal
Time if nothing hinder ir; and if'it
is acted upon 'by the Centripetal
[ o0 Force
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Force 4g, it will alfo in equal Time
defcribe the Diagonal of the Parallel-
ogram 4 fc g, viz. the Line 4¢c. The
Triangles Sab and §4f are equal, be-
caufe their Bafes a4 and 4f are equal,
and their Altitude is the fame. The
Triangle Se and 84f are equal, be-
caufe on the fame Bafe $4, and be-
tweenthe fame Paral-
lels 84 and f¢; but
She 1s equal to Sab,
becaufe both arc e-
qual to S4f, and
thefe arc the Areas
defcribed ' in equal
Times ab and bc. By
the fame Reafoning
the Force direéed to
S, acting again in
the Point ¢, muft force the Body to
defcribe the Area Scd, in the fame
Time it defcribed the Areas Sab or
Séc 5 and fo for any Number of fuch
Arecas: And if any two Numbers of
fuch Arcas be taken, the Sums of
thefe Areas will be to one another
as the Sums of their Times ; or if

thefe




REMAR-KS. A

thefe Areas be. proportionably de-
minifl’d, they will be to one anc-
ther as before Let us then {uppofe.
our. Centripetal Force not to act at
different Times upon the Body in
diftant Points of its Motion, but
contmually and in every Point of
its Motion ; and confequently fup-
pofe the Lines ab; ¢, cd, de, &c,and
the Areas comprehended within cthefe
Lines, to be diminifh'd in Infinitum,
- {o as to bring the Points 4, ¢, 4, e,
&c. in which the Force is fuppﬁﬁed
- to act,next to one another ; then will
the Line abcde be a Curve and
~ the Areas. this Curve. will defcm,bc
round 8, will be prc:pomonahle to
the Times as above. . It's plain that
it will alfo lie in a Plan, and be hﬂl—
low; towards Sy &ci o weiiil 2 -

In this Demonftramon it's .evis
dent that. nothing,. is proved,. but
that a Centripetal Force will turn a

Body iato a Curye, in a Plan de-
fcrlbmg round, thIS Center . Arcas
propomonable to ithe, Times : that

' is to fay, will produce fiuch a Curve ;
K B but
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but it neither is aflerted nor proved
that-it can produce all {uch Curves;
neither ‘is there in this Propofition
any Species of fuch Curves menti-
ond. So that ‘it proves no more
than that fome fort of Curves, which
m a Plan defcribe round a Point ‘A~
teas proportionable ro the Times,
may be produced by a-Centripetal
Force turning a Body from a {treight
Line, without thowing whether any
more than one Species of fuch Curves
can thus be produced, or fo much
as what that one Species whichmay
be fo produced is. So that if that
which is fuppofed in Mr. Newron's
2d, and Dr. Gregory's 12th Prop.
L. 1. viz. That a Centripetal Force
can produce all fuchCurves,bedeny’d,
there is here no Proof of it; but the
Matter is lefr at an abfolute Uneer-
tainty, and we are fo far from know-
ing that a‘Centripetal Force can pro-
duce all Curves, which in a Plan dc-
fcribe round that Center Areas pro-
portionable to the Times, that we
know not whether this Caufe can

- - pro-
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produce any mote then one Species
of fuch Curves: nay, not fo much
as what this one which it can pro-
duce is. And fince this Matter is
lefc at fuch an Uncertainty, I fhall
profecute the Demontftration of Mr,
Newton's 1ft and Dr. Gregorys 11th
Prop. L. 1. and demonftrate in the
following Theorem, what that Curve
is which this Caufe can only pro-
duce.

¥ HBEQREM: L

A Body turned from a ftreight-lined -
Motion into a Curve that lies in a
Plan, and defcribes round any Point
S, Areas prﬂpartiauaék to the
Times, by a continuing Centripetal
Force direited to S, muft either move
conftantly away from S, or come con-
Stantly nearer to it in a Spiral Line.

Let the Body’s {treight-lined Mo-
tion be the Line a4 f, let the Cen-
tripetal Force directed to S, be fup-
pofed to a upon the Body at the

B 2 Point

5
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Point 5, the Line 4 f in which the
Body at 4 would run out, muft make
with 48, the Line of the Diretion
of the Centripetal Force acing in 3,
cither a Right, an Acute, or an Ob-
tufe Angle. If the Angle S4f be
2 Right or Acute Angle, then is
the Angle § 4 ¢ (aPart of that Angle)
lefs than a Right Angle. Draw out
e in Infinitum toward ¢ and p, let
us with our Authors conceive the
Point ¢ to be the next Point in which
the Centripetal Force acts; which
being fuppofed to act continually or
in every Point, the Point ¢ muft be
the nexc Point to 4 in the Line 4.
Drop a Perpendicular from §, upon
the Line pg, it will fall fomewhere
betwixt 2 and ¢; either upon ¢ the
next Poinc to 4 in that Line, or
upon fomeother Point betwixt ¢ and
g : Suppole upon the Point » If the
Perpendicular fall upon ¢, then is ¢
the neareft Point in the Line p ¢ to
the Point 8, nearer to wit than the
Point 45 if the Perpendicular fall up.
on #, then is ¢ nearer to .S 15}131'11J $ 1
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becaufe
nearer
tox: So
thac the
9 Centri-
petal
Force -
meering
withthe
Line in
which
theBody
would
run out
/ atRight
d A*ngl%s,
or lefs than Right Angles, muft ne-
ceflarily force the Body to move
from a Point more diftant to a Point
lefs diftant from the Center S. The
Line ¢ ¢ is that Line in which the
Body at ¢ would run out next, and
the Point ¢ is the next Poiatin whicly
the Centripetal Force is fuppofcd to
a& ; but a Perpendicular from S up-
on pg fell, as above, either upon ¢
ando then the Force direéted to §
B3 acting
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acting in the Point ¢, is at Right
Angles with cg¢; or upon », and
then is this Force at lefs then Right
Angles with ¢¢. And fo by the
fame Reafoning, if the Force direét-
ed to the Center be at any time at
Right Angles or lefs than Right An-
gles with the Line in which the Bo-
dy would run out, it muft ftill conti-
nue to be fo; and while it is fo, the
Body muft move every time the
Force acdts, or continually, from a
Point more diftant from §, to a
Point lefs diftant from 8, or ap-
proach nearer to §. But if'a Curve
be fuch, that the Lines in which the
Body would runout,viz.the Tangents
of the Curve, make with the Radius
conftantly more than Right Angles ;
then is the Body-that moves in that
Curve moving continually- away
from § : Or if the Tangent and Ra-
dius of this Curve at any time be
at. Right Angles, or lefs than Right
Angles, then muft the moving Bo-
dy come conftantly nearer to the
Center § in a Spiral Line. Q. E. D.
C O-




REmMArRKks. 3

COROLLARY.

Hence it appears that neither the
Planets, nor their Satellites, nor the
Comets, are turn'd from the ftreighe
Lines they would neceflarily de-
{cribe, by a Centripetal Force ; be-
caufc the Tangents of themall have
been obferved at right Angles, or lefs
than right Angles with the Radius ;
and they have not moved conftant-
1y nearer to that Body to which the
Radius is directed. Or rather the
Planets, and their Satellites, and the
Comets, arenot turned from ftreight
Lines by a Centripetal Force; be-
caufe they neither move continually
away from the Bodies round which
they revolve, nor come conftantly
nearer to them in a fpiral Line.

~ Since Mr. Newton's Natural Phi-
lofophy extends no further than
to what concerns the Syftem of the
‘Univerfe ; and his whole Scheme of
the Syftem of the Univerie is built
upon this Propofition, which have
s iok B 4 difproved ;
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difproved ; and fuppofes the whole
Bodies of  that Syftem to’ move by
Centripetal Force, which T have de-
monftrated to be impofiible : What
I have faid is fufficient to overturn
‘his whole Scheme.  But fince all his
‘other Reafonings befide their Depen-
dance upon this Argument, which I
have difproved, or their Dependance
upon one another, are as defe@ive
as this which I have confider’d ; I
fhall, for fhrcher Satisfaction upon
this Subject, proceed to remark up-
on all the main Branches of his Rea-
foning, thatthe World may fee what
fort of Arguments thofe ‘are, with
which they have been fo long de-
ceived.

The next Branch of his Reafon-
ing upon this Subjed, is his Proof,
That in the Cafe of a Body, round
which another revolves, being in
Motion, the Body defcribing round
it Areas proportionable to the
Times, is forced into its Motion by
all the Force by which that Body
round which it defcribes thofe Are-

as
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as is moved, and befide that by a
Centripétal Force' directed to that
Body.  This Cafe, as I obferved:
before, is diftinguifh’d from: the o-
ther by Dr. Gregory and his Way
of propofing this Argument {tts it in:
a clearer Light. Mr. Newton proves.
this Point in his 2d and 3d Pro.L. 1.
and Dr. Gregory in his 20th Pro: E.1.
The Sum of both their Arguments
1S, , 3

If equal and parallel Motion be.
deftroyed or taken from two mo-
ving Bodies, they will move in re~
fpeck of each other as before : So:
that if B move round S in the Or-
bit B», and A at the fame Time
move round B in the Orbit 4'c, {ub-
ftra&ing from B all its Motion; and
from A a Motion equal and parallel
to all B’s Motion, then will 4 con-
tinue to defcribe found Bthe Orbit
¢ as before; buc if in deferibing
A'c, ic‘deferibe round Bac reft Areas
proportienable to the Times; by the
Proof  of ‘the former Cafe, the
‘Force by which it is moved is di-
| B 5 reted
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rected to B; bue its Motion confifted
at firft of what was deftroyed, and
what remains. ~ And what was de-
ftroyed being a Motion equal and
parallel to all B's Motion, was pro-
duced by all the Force that produc’d
B's Motion ; Effe&ts being propor-
tionable to their Caufes.  So thar

all  the
Jl@ Force by
which 4
‘ ¢ moves, 1$
all the
Force by
8 which B
moves ,
and a
Force di-
rected to
n B.

I have nothing to fay againft this
Demonftration, as depending upon
the former; my Defign being only
i every Argument to obferve what
Fault is peculiar to it: So that in
confidering this and all other of
our Authors Arguments, I fhall ftill

fuppofec
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fuppofe all former Propofitions
fairly demonftrated. This being pre-
mifed, the Fault ofthis Demonftra-
tion, which T fhall firft obferve, is
much of the fame kind with the firft
I obferved in the former, wiz. It is
pofitively affirmed of A that its Mo-
tion is produced by the Force that
produces B's Motion, and by a Force
direGed to B, and only proved that
A's Motion might poffibly be pro-

duced by fuch Forces. |
It is plain that the real Motion
fuppofed to be performed by A4, may
be fuppofed divided into two Mo-
tions different from thefe two in
which it is fuppofed divided, viz.
different from the Motion of B, and
2 Motion round B, aswell as it may
be fuppofed divided into thofe Mo-
tions. And then by our Author’s
Reafoning, the Caufes of thefe two
different Motions muft be proportio=
nable to the Effeés,and confequent-
1y different from the Caufes aflign'd ;
‘and fince there are infinice Numbers
of poffible Divifions of any Motio?,
0
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fo are there infinite Numbers of dif-
ferent Caufes, which by this Way of
Reafoning may be proved to be thz
Caules of this or any other Mo-
tion. So thar all that is here pro-
ved, and all that ought to have been
here aflerted, is, that the Motion in
Queftion may be accounted for from
the given Caufes; and then, as I
obferved before, if there had not ap-
peard fome Inconvenience in ad-
mitting that to be the Caufe, this
Argument might have been of Ufe
in Phyficks = But the chief Thing
here to be obferved is, that there is
an: Inconvenience in admitting this
Caufe to. be the Caufe of that Mo-
tion; {o great and fo evident, that
it could not poffibly have been o-
verlook’d, if Men’s Inquiry after
the Inconveniences of admitting this
Caufc had not been laid afleep by
the fhew of a pofitive Demonflra-
tion, that this is the Caufe of the
given Motion; nay the Inconveni-
ence: in admitting it to be fo, is o
extreamly” obvious, that there was:

a
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a Necefficy for ufing ‘another Art
to conceal "it, wiz. not fo much as
to mention one part of this Caulc,
the very Name of which would have
difcovered the Abfurdity. L

For making all this appear, lecus
confider thar the Caufe of B's Mo-
tion round S, which is &he one part
of 4's Motion, is according to the
Proof of Cafe ift, a Force by which
the Body, by the Nature of Bodics
in Motion, endeavours to run out
‘in all the Tangents of the Curve B,
‘and a Centripetal Force direGted to
s. The other Part into which 4's
Motion is divided, viz. a Motion in
the Cutve Ac¢ round Bat Reft;, by
the Proof of ‘Cafe firft, 'is produ-
ced by aForee with which the'Bo-

- dy endeavours to tun out in all the

Tangents of the Curve 4q, and a
Centripetal ‘Force direGted to B
Now both our Authors rake very
good Care ‘not ‘to' mention in this:
~ Place that half of their Caufe, which
confifts in the Endeavour of the Bo-
dy to rutx out in Tangents; whicl}

if
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if they had not done, the Abfurdicy
of fuppofing the Caufe of any. Bo-
dy’s Motion to be an Endeavour
in the Body at every Inftant of rime
to run out in two different Lines,
(as the Tangents of thofe two dif-
ferent Curves are)at the fameTime,
1s fo very grofs and evident, that it
could never have been {wallowed by
any Man of common Senfe.
From this, it’s plain, I might draw
a Mathemarical Demonftration, a
priori, independent of the former
Demontftration, proving that Sazel-
/ites in particular are not moved by
a Centripetal Force ; but the former
Demonfiration does this fo clearly,
that any more Proofs were abfolure-
ly ncedlefs; and befide, my Defign
in this Place is only to obferve the
chief Faults of the main Branches of
the Reafoning that fupports Mr.
Newton's Philofophy. -
Mr. Newtox, Pro. 4. L. 3. affirms,
That the Force by which the
Moon is hinderd from running
outin ftreight Lines and kept in her
Orbit,
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- Orbit, is the fame: with that Force
by which heavy Things fall to the
Ground ; and Dr. Gregory, in his
46th Prop. L. 1. afferts the fame, and
_their Demonftrations are alike, viz.
The Moon’s middle Diftance is
6o Semidiameters of the Earth by
Calculation ; it appears alfo by Cal-
culation, that fhe defcribes in a Mi-
nute the Arch /¢, whofe Verfe Sine
la is 15}: Feet; {o that in defcribing
that Arch, or in a Minute the falls
from her Tangent /¢ the Space
tc=la, thatis 15 Feet. Now the
Force which makes the Moon fall
from her Tangents being in different
- Diftan:
ces,asthe
- Squares
of thofe
Diftances
would
force her
if upon
the Sur-
face,.. g
attheDi-
{tance of
1 Se-
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1 Semidiamiter to move in a2 Minute
a Space which is to 14+ Feet as the
Square of 60 to the Square of 1,
viz. 60 X 60 x 15% Feet in a Mi-
nute ; but it is found by exact Ex-
periment that heavy Things wich
us, at the Diftance of r Semidiame-
ter, fall 15:. Feet in a Second ; and
it’s well know that they accelerate
their Motion in falling in a Dupli-
cate Rario of the Time of falling: Sor
that in a Minute, or 60 Seconds,
they muft fall 6o x 60 x 154; Feer,
the very fame Space the Moon would
fall at the fame Diftance. And by
inverting the fame Computation, if
heavy Things were removed from
the Earth’'s Center to the fame Di-
{tance as the Moon, they would fall
“as'the does 14+ Feet in a Minute.
So that thefe Caufes which in like
Circumftances would produce like
FEffe&s, and in different Circumftan-
¢¢s 'do produce Effects differing in
Proportion to thofe Circumftances,
muft be the fame; efpecially fince
both Forces that produce both thefe:

Effc&s:
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Effe&s are dire&ed to the fame
Wenrer): 2 InsMugih S350 oaus
- 'Mt. Newton adds another Reafon
in the latter End of his Demonftra-
tion, viz. That the Caufe which
turns the Moon from her Tangents
muft be the fame with thatr Caufe
which forces heavy Things toward
the Center ; becaufe if thofe Caules
were different, both together would
force Bodics to fall 30; Feet in a
‘Second contrary to Experience. But
this Reafon Dr. Gregory very judici-
‘oufly omits 5 and it’s f{fange that {o
plain a petitio principij thould have
-efcaped Mr. Newton's Pen! As for
the other Part of this Proof, the
chief Fault of it is, that‘our Authors
compare the real Motion 'of the
‘Moon not with the real Motion of
falling Bodies, ‘but with ‘their ap-
‘parent Motion only: or to {peak
more clearly, the whole Motion of
the Moon with part of the Motion
‘of falling Bodies ; which is liker
Juggling than Reafoning: And this
* ‘Fault in’ this Argument is of the
| greats
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greatelt’ Confequence, becaufe the
Nature ofthe Argument is, from the
Likenefs. of. Effe&s, to. infer that
thofe Effects are produced by the

fame Caufe.
It appears very clearly that the
real Motion of the Moon.is ¢oms
pared wich the apparent Part of the
Motion of falling Bodies only, cven
from what Mr. Newton himfelf fays ;
tor he acknowledges. that: his Calcu~
lations of thofe Motions depend upon
the Suppofition of the Earth beirig
at Reft. Now fince the Earth appears
to us at Reft, and we are altogether
infenfible of its Motion, and confe«
quently of the Motions of Things
that accompany the Earth in its Mo-
tion ; it’s plain that this Part of the
‘Motion of falling Bodies which they
perform-in accompanying the Earth,
though it be a-real Motion, is to us
infenfible ; and that Part of the Mo-
tion of a falling Body by which. ir
differs from the Earch’'s Motion, is |
all that appears to us, and all that
our Author brings. into his Calcula-
tion,,
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tion, fince he fuppofes the Earth
to be at Reft. It’'s true, in calcula-
ting thefe Motions, there was ne
need of taking into the Calculation
that Part of the real Motion of the
Moon or of falling Bodies, by
which they accompany the Earth in
its Orbit ; becaufe this Motion 1s
in the Moon, and falling Bodies per-
fectly equal ; and whether we rtake
this Part of their Motion into the
Account or leave it out, the Differ-
ence of thefe Motions will be the
fame,  So that if Mr. Newton had
only fuppofed the Earth at Reft
from the Motion in its Orbit, his
Reafoning had been fair; but he
{uppofes alfo the Earth at Reft from
the turning upon its AXis; as ap:
pears by his leaving out of his Ac-
count of the Motion of a falling Bo-
dy that Part of its Motion which de-
pends upon the Earth’s Diurnal Ro-
tation ; and compares only the re-
maining Part of the Motion of fall-
ing Bodics with the Moon’s whole
Motion. So that if what Mr. New-
- fon
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son pretends to demonftrate by his
Calculation be true, viz. that the
Part of a falling Body's Motion
which he confiders is the full ade-
quate Effect of fuch a Caufe as that
which turns the Moon in her Orbit
then does he fully demonftrate chat
a different and greater Effeé cannot
poflibly be produced by that Caufe.
Now that the Effe& of the Force
which drives falling Bodies from run-
ning out in ftreight Lines, is more
than whathe confiders, is thus evident.
The Earth by turning upon its
Axis would cerrainly throw out all
Bodies lying loofe upon its Surface
in Tangents; or racher thofe Bodies
being in Motion would by the Na-
ture - of Motion neceffarily run out
in thofe ftreight Lines, as well as
the Moon would run our in the
Tangents of her Orbit, if fome
Force did not hinder them: And if
Gravitation were a Force that did |
o more than hinder Bodies from
running out in Tangents, then it
might in my Opinion be very rea-
{fonably
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fonably thought to be the fame with
that Caufe which hinders the Moon
from running out in Tangents. But
{ince Gravitation not' only forces
heavy Things to fall {fo far from
their Tangents as to keep into a re-
volving Orbit, but likewife forces
them to endeavour always to run
within this Orbit toward the Center
in a Spiral Line; it feems very
unlikely that this is that fame Caufe
which turns the Moon and otherPla-
nets ; {ince that Caufe, whether a&t-
ing near or far from that Body from
which it is fuppofed to proceed,
firitly obferves this Law, never to
force any Bodics upon which it
acts within their revolving Orbit ;
which on the contrary Gravitation
always does. And certainly if Like-
nefs of Effeéts be a Proof that they
proceed from the fame Caufe, their
Unlikenefs is'a much ftronger Proof
that'their Caufes cannot be the fame;
and confequently, I have much bet-
ter’ Reafon dogmatically to affirm
that the Caufe which turns the Moon
£ in
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in her Orbit, and that which forces
heavy Things to fall, is not the fame,
from having thew’d their Effe&ts to
be different, than Mr. Newror had
to affirm them to be the fame from
the Likenefs of Effects, though he
had fairlydemonftrated thisLikenefs,
For Caufes that are not the fame may:
produce like Effecs; but the fame
Caufe cannot produce unlike Effe@s,
But I am not fond of dogmatical
Aflirmations in Phyficks, neither is
it my Defign in this Place to affirm
any thing; but to examine the Rea-
fons ourAuthors bring to juftify their
Aflertions.  So that I fhall content
my felf with making appear that
our Authors Demonftration, if it de-
monftrate any thing, demonftrates
the Contradiction of that Affertion,

for proving of which ir is adduced.
For making of this more fully ap-
pear, let us confider that the rs:.
Feet which our Author affirms to
be the Space a falling Body is for-
ced by Gravitation to move in a Se-
cond, is that Space which it moves
upon
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‘upon the Suppofition of the Earth
" being at Reft; or that Space which
it appears to us to fall in a Second:
And it’s alfo certain that befide this
Space of 5+, Feetin a Second which
it appears to us to fall, it does re-
ally fall a Space in a Second equal
to that Space ‘which we and all o-
ther Things that to us appear at
Reft do really fall, toward the
Earth’s Center, from thofe Tan-
gents -or ftreight Lines into which
we muft neceffarily run out, if Gra-
vitation did -not hinder us and force
us from thefe Tangents. So that,
according to our Authors Way of
computing, a falling Body falls in
a Second a Space equal to the Verfe
Sine of anArch of the Earth’s Circum-
ference of 17"}15%; Feet; and if
his Proof that the falling 15+, Feet
in a Second is the full Effect, that
the Caufe which turns the Moon in
her Orbit would have if it-acted up-
~on the falling Body, certainly the
falling 15, Feet--the Verfe Sine of
the faid Arch, which is the realeg;
¢
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fect of Gravitation, cannot poffibly be
produced by that Caufe ; and there~
fore Gravity, the Caufe thacproduces
thisactual Motion, muft be different.
from that Caufe that turns the Mooqj
in her Orbit. Bk ol
I cannot pafs over this Point
without obferving another Faultin.
this Demonftration, vz, Thar our,
Authors, affim ;the Moon to fall
from her Tangents a Space cqual to
the Verfe Sine of any Arch in de-
{cribing thar Arch; that is to {ay,
they condefcend upon a certain
Tangent, and conceive the Moon
to be continying to fall from that
Tangent; notwithftanding that in
Reality a Body moving in a Curve
endeavours to run out ia the Tan-
gents of every Point of that Curve,
and muft by a Force a&ing upon
them, in every Point of their Moti-
on, be forced from thefe Tangents.
So that in Reality it is from all pof
fible Tangents a Body moving in
a Curve falls, or is really drove
by that Force ' which  forces itdto_
o=
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fall from the Tangent of the Point 4,
the Space ec; and another Force e-
qualtothe formeracting atc,forcesthe
Body from the Tangent of the Point ¢
a Space equal to ec.  So that if the
Arch ad be fuppoled performed by
two Pufhes of a Force acting in two
Points 2 and ¢, the Space the Body
will fall by thefe Pufhes, wiz. 2 ec
is not fo great as the Space 74,
which it would have fallen from the
Tangent g/, if it had been forced
to defcribe a4 by the Force ay:
Cr- whiclt is all ohe, the Force ab,
- twice repeated at the Points 4 and ¢,
thatis, 24 b is lefs then ay. And
if again we fuppofe the Arch aq,
produced by two Forces acting in
the Points 4 and 2, the Sum of thefe
two Forces or the Sum of their Ef-
fe@s, wiz. the Spaces which they
force the Body to fall from the
Tangents of the Points 4 and 4, are
lefs than the Force 4 b, or the Space
ec¢: Therefore if the Atch abed, be -
fuppofed produced by three Forces:
acting in the Points 4, 4, and ¢, the

K g Sum
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thofe Tangents, diminifhes as the
Number of Points in which this
Force is f{uppofed to act increafes.
The Sum of the Spaces, which this
Force that aéts in one infinite Num-
ber of Points forces the Body to
fall from all its Tangents in defcrib-
ing the Arch a4, is to the Space
7d, or its Equal a4y, infinitely
liccle.

CHO°RAOE LA R ¥,

- Hence it appears that afl Efti-
mates of the Quantity of a Force
turning a Body from ftreight Lines
into a Curve, if they meafure the
Force that produces any aflignable
Arch by the Verfe Sine of that Arch,
or compare the Forces that produce
any two Arches, one whercof is
greater than the other, by the Verfe
Sines of thofe Arches, are- erronc-
ous.

Mr. Newtow , in his sth Prop.
I.. 3. and Dr. Gregory, in his 47th
Prop. L. 1. “affert that the Caufe

il C 4 which
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which keeps all the Planets, both
Primary and Secondary, in their Or-
bits, is the fame with the Caufe
that keeps the Moon in her Orbir,
viz. Gravitation: And though I am
inclined to think the Caufe that
keeps the Primary Planets in their
Orbits round the Sun, to be fome-
what different from thar which keeps
Secondary Planets in their Orbits
round their Primaries ; yer I do not
fee any {fo grear Fault peculiar to
this Propofition as to have menti-
. oned 4dt, were it not that both our
Authors draw . from it a very im-
__portant Corollary, which will by no
~means follow. This Corollary. is,
That fince the Secundary Planets
. gravitate upon their Primaries, and
 the Primary Plancts upon, the Sun,

Action ?IE.-R?&%&?@@;bdng mutual,
the Primary Planets muft alfo gra-
vitate upon their Satellites, and the
Sun upon the Primary Plancts.

In drawing this Corollary, it’s e-
vident. that our Authors fuppofe
their Gravitation to be the Aﬂiﬂl;

/ O
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of thofe Bodies to which that Force
is dire@ed; for proving of which,
they offer not fo much as to thew
one Argument, but fuppofe it only ;
and thercfore no more is requifite
for overturning this gratis diftum,
but to deny this Force to be the
A&ion of thofe Bodies ro which it
is direed, or at leaft to deny that
- 4t appears to be fo.

But that T may not here be thought
to deny a Thing that is very proba-
ble, for no Reafon, but becauie it is
not provd: I fhall fhow that what
is fuppofed in this Corollary, is not
only improbable, but inconfiftent .
with all thofe Laws of Nature that
have ever been difcovered by any
Man befide Mr. Newton and his Fol-
lowers. In order to which, let us
~ diftinguith betwixe the mediate and
~ immediate A&ion of Bodies. The
firft is, when the Acion of onc Bo-
dy is communicated to another by
fome intermediate Agent; as when
I throw a Stone againft the Wall, 1
a& upon the Wall by the Mcans of

- C 5 the
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then is Reaétion equal and of a con-
trary Dire@ion by a Phyfical Ne-
ceffity ; but when Bodies a&t medi-
ately upon each other, then is Acti-
on and Reacétion mutual or not mu-
tual, according to the Nature of
that which conveys the Action of
one Body to the other; as the two
foregoing Inftances fufficiently fhow:
For if a Horfe is faftened to a Stone
by aRope, and this Rope be ftrong
enough and no other Thing hinder,
this Rope will communicate to the
Stone the Action of the Horfe, and
the {ame Rope will communicate to
the Horfe the Reaction of the
Stone &' But then, in the other In-
flance of a Man throwing a Stone
againft the Wall,'ithere is no Necel-
fity in Narure thac the Wall {hould
throw another Stone at him again.
Now fince Mr. Newton fays that his
Caufe proceeds from Bodies, and pe-
nerrates other Bodies ; and finceit 18
not to be {uppofed that he means
to affert that Bodies proceed from
themfelves and penctrate each other,
we
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we may iafely conclude that his
Caufe, or that whatever it be that
thus penctrates, aéts, and imprefles
upon Bodies this Force directed ro
cach other, is a Being different from
the Bodies themfelves ; and if fo,

I the Reation that is in this Cafe
neceflary, is that the Bodies which
arc acted upon by this Inftrument
of Attraction, muft reat upon that
Inftrument, provided the Author
of it will fuppofe it to be fuch a Be-
11g as can be reacted upon by Bo-
dies. This Inftrument may alfo be
fuppofed fit to communicate to that
Body from whence it proceeds this
Reaction of thefe Bodies that reaét
upon it. But then it is plain that
- this would not be Proof, which our.
Author prerends, but Hypothefis
only ; and fuch an Hypothefis would
be prefled with many and great Dif-
ficulties, which it is not my Bufinefs
here to fhow. All I am concerned
to do, is what I have already done,
viz. to make appear that our Au-
thor’s Reafons do not prove his Af-
{ertions. It's
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It's ftrangs he did not rather
chufe to prove the Mutualnefs of
Attra@tion in the Stars from the-
Likenefs of the Nature of thofc Bo-
digs, than from the general Law of
Aé&ion and Rea&ion; fince it is
from this Likenefs, and not from the
Law of A&ion and Reaction, tharall
~ natural Acera@ions which are mutual
.doproceed. For Inftance : TheArcra-
¢tion of two Loaditones; the Aéti-
ons as well as Reactions of which
Bodies appear to depend upon fome-
thing particular in their own Na-
ture, different from that Part of their
Naturescommon to them and all o-
ther Bodies, by which they act and
rea@ upon any Body whatever.
And tweo Stars being as like, and
to be fuppofed of one Nature as
much as two Loadftones ; fince our
Authort proves one of them to attract
the other, or to fend forth fomething
that penetrates its Subftance, an
pufhes that other toward it ; why
might not he from the Likenefs of

- the Nature of thofe Bodics infer, that
s15% this
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like fome part of that Force which-
hinders the Primary Planets from
running out in Tangents. But to-
do this, is not proper in this Place. .
And whether this can be done or
not, {lill from what has been faid
it appears, that if our Author had
ufed the probable Argument I men-
tion'd, or if any Man think fir to
ufe it in his Behalf, yet there mighe
have been more Objetions made
againft it, than would have ballen-
ced its Probability ; bur however,
if he had ufed that Argument, it
would ftill have had fome Weight,
whereas what he urges can be of no
manner of Ufe.

Mr. Newton draws another Corol-
lary from his sth Prop. and the Co-
rollary I fpoke of, viz. That all the
Planets gravitate upon each other;
and infers from this, that when near
one another, they muft neceffarily
diftarb each others Motions, as fome
of them appear to do. Buet this Di-
fturbance that appears, if rightly
confider’d, will appear liker the Ef-

fet
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fe& of a Power in thofe Bodies mu-
tually to drive away, than mutually
to attract cach other.  But this I
leave to Aftronomers. As for the
Corollary itfelf, I cannot fee how it
follows. from the Propofition or for-
mer Corollary ; and our Author{ays
nothing to thow the Connexion of
this Corollary with any of them,
nor gives any Reafon for his draw-
ing fuch a Corollary : Neithercan I
find any Reafon he had for fo do-
~ing, but to honour his own Inven-
tion, and dignify his Caufe with
the Title of Catholick and Univerfal,
which appears from his 6th and:7th,
Prop. which depend upon this Co-,
rollary, wherein he aflerts univer=
iaﬂy of e‘qiL_ Bqdvt&s ‘whatever that
they artradt eachother, o 0
 ‘He  aflerts- alfo i thefe Propofi-
tions, That the Force of his Attrac-
tion a&ing upon different Bodies
which are at the fame Diftance from
the attra@ing Body, is as the Quan-
tity of Matter which thofe: Bodics
contain : His Proof of which is to
this Purpofe. It
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It appears univerfally in all Bo-
dies that gravitate upon any other
Body, that whatever their Bignefs
or Quantity of Matter be when at
like Diftances from the attracting
Body, they fall equal Spaces toward
it in equal Times, or fall to it wich
equal Velocity, and the Force that
accelerates Bodies of different Quan-
tities of Matrer equally, being as
their Quantity of Matter ; This
Force, which thus accelerates Bo-
dies of unequal’ Quanticy 'of Mat-'
ter equally, muft be as che Quanti-
tiesof thofe Bodies. " Motcover, all
the Parts of thofe ‘Bodies muft ne~
ceffarily attract with ‘a Force pro-
portionable to théif Quantity ; for
ifany ‘Sort of Parts’in a Planer at-
tracted more or lefs than in Propor-
tion to their Quantity, the whole
Planet would attract more or lefs
than according to its Quantity, as
it moft abounded of the one or
other Sort of thefe Parts.

This Proof has fo many, fo great,
and fo evident Defe@s, that it fcarce

deferves
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deferves the Name. Some of the
moft obvious of them, I fhall men-
tion ; and enlarge upon that only,
which to me feems moft" confide-
rable. |

It’s plain theq, in the firlt Place,
that the Queftionis herebegg'd, and
the Attraction of a Planct fuppofed
to be made up of the Attractions of
its Parts ; for though it may be
thought that the Earth attracts its
Parts, becaufe they fall toit, yet 1
- challenge "any to' thow from any
~ Appearance that thofe Parts attract
any Body in Nature, or any ways
produce upon them any fenfible Ef-
fe@ which' may be attributed to
their Atcraction.

Tt’s here alfo fuppofed, that Pla-
nets of unequal Quantity of Mat-
ter gravitate equally ; when only
the Difference of Bulk and not Quan-
tity appears, which are very diffe-
rent. |

But the chief Fault of this Argu-
ment is, that it depends upon this

Affertion, that Forces which pro-
| duce
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duce a Motion of equal Velocity in
Bodies of unequal Quantity are as
the Quantities of thofe Bodies;
which is apparently falfe, and as far
as I can {ee, has not the leaft Shew
of Truth ; For Inftance, Two Ships
of unequal Bignefs and Quantity,
carried by the Stream of a River,
are brought into a Motion of equal
Velocity, by the Force of the Pref-
fure of the Water: And certainly the
Force of any Quantity of Water that
prefles upon the one Ship, is equal
to the Force of an equal Quantity
of the Water that prefles upon the
other; and confequently, the Force
of all the Water that prefles upon
the one Ship, is to the Force of all:
the Water that prefles upon the o-
ther, as that Part of their Surfaces
upon Which the Water preffes, which
in Ships of different Quantity mighe
be made equal ; nay, the Quantity
of that Part of the Surface upon
whicl the Current prefles might be
made greater in the fmall Ship than.
in the big onc: Or, if our Author-

does
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does not mean the -Quantity of
Force, but its Velocity, or #is Acce-
leratrix, as he calls it, then is this
precifely equal in our Inftance, for
the Water prefles the great Ship and
fmall with a Force of equal Velo-
city.

‘There may be innumerable Inftan-
ces of this kind; fuch as the fame
Wind which drives unequal Clouds
with equal Velocity. A Body of
100 Pound Weight, in a Motion of
any given Velocity, {triking upon a
Body of 10 Pound, and upon ano-
ther of 50 Pound, will bring thefe
unequal Bodies into a Motion of
equal Velocity, though it a&s up-
on their Surfaces only, and that
with a Force the fame, both in
Quantity and Velocity, viz. All the
Force and Velocity with which it
{elf ‘moves, for it can give no more
Velocity to the {malleft than it has,
and ic will be able to put the great-
eft into a Motion of a Velocity
equal to that in which it felf

moves.
But
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netrating and acting, not upon the
Surface, but upon the whole Sub-
ftance of Bodies. But to proceed,

Both our Authors affert in fome
of thofe Propofitions which I have
confidered, that the Force which
turns the Stars in their Orbits, in
different Diftances from thofe Bodies
round which thefe Orbits are de-
fcribed, is as the Squares of thofe
Diftances. And this Part of thefe
Propofitions I have not taken No-
tice of, becaufe I .cannot fay but
the Caufe which rurns the Stars in
their Orbits may be fuch; nay, I
am inclined to belieye it to be fuch.
And therefore though the Argu-
ments our Authors ufe to prove
this be very weak, yet it were cri-
tifizing upon thofe Authors (which
I have no Mind to do) rather than
handling my Subjet, to remark
upon thofe Arguments.

That which concerns my Subject
in this Point, is their Affertion, that
Attraction is {fuch -a Force as
at different Diftances is as the

: Squares
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is in an equal Part of the lefler
Space, as the leffer Space to the
greater. It’s plain alfo, that the
Force or Efficacy of this Virtue 1n
any two Places, is as the Quantity
of it that is in thofe Places. Let
S be the Center ; defcribe round §
the two Spherical Surfaces a4 # and
¢ d m; draw the Lines 4§ and £S. The
fame Quantity of this Virtue that is
fpread through the Spherical Surface
¢ dm, is alfo fpread thro’ the Sphe-
rical Surface a b »; therefore in any
Partofthe a V4
Surface

¢ d m, the
Force of
this Vir-

tue 1s to

its Force

in an e-

qual Part

- of a b,

asabnto

cdm; but
abn is to cdm, as the Squares of

the Circles a4 # to cdm; which are
D as
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as the Squares of the Radij.aS and
¢S : viz. The Diftances of .the Sur-
faces ¢ dm and a & ».

For my part, I believe this Pro-
pofition to be both very true and
very fairly demonfirated of all Vir-
tues that act upon Bodies, and pro-
ceed to or from a Center in ftreight
Lines; but then, T believe this, on-
ly becaufe I alfo believe that no

fuch Virtue can act upon any more

than the Surfaces of Bodies, and
that the Caufe which forces the Pla-
nets 1nto Curves, acts upon their
Surfaces only, and that its aQing

upon Surfaces only is the Reafon

why it keeps this Proportion to the
Diftances. Whereas our Authors
Attractionibeing, as both of them
many times affert, a Virtue that pro-
ceeds from a Center in ftreight Lines
every Way, and acts upon the whole
Subftance of Bodies, or their trine
Dimenfion ; it muft be in different

Diftances, as the Cubes of thofe Di- |
“ftances, which T thall demonftrate in
“the following Theorem.

1T H E-
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Lines, it’s plain that the fame Quan-
tity of it which falls upon the Line
-a b, will alfo fall upon the Line ¢ 4;
becaufe thofe Arches are intercepted
by the fame ftreight Lines 4.8 and
5§ : And therefore the Force or Ef-
ficacy of this Virtue, acing upon
:equal Parts of thofe Lines, by our
Authors Demonfiration, will be as
the Lines which are the Spaces in
which the Virtue is fuppofed to be
fpread ; but thefe Lines ¢4 and 4 2-
are as the Radij ¢ $ and 4.8, or their
Diftances from 8. So that if this
Virtue be fuppofed to a& on Lines
-or the one Dimenfion of Length on-
ly, its Force in different Diftances
1s as the Diftances. Upon the Lines
cd and 4} ere&t Similar Triangles,
or other Superficial Figures; they
will be to onc another in a Dupli-
cate Ratio of their Homologus Sides
cd and a £ ; but if the Virtue is fup-
pofed to act on thefe Surfaces, there
will equal Quantity of it be fpread
in thofe Similar Superficial Figures,

and confequently upon equal Parts
of
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thofe Surfaces the Force of that
Virtue will be in a Duplicate Ratio
of ¢d and a4, which are as the Di-
ftances of thofe Surfaces from §:
(as our Author in his Prop. demon-
firates.) Upon thofe Superficial Fi-
gures, cre¢t Similar Cubical Figures,
they will be in a Triplicate Ratio of
¢ d and a 4; and confequently if the
Virtue be fuppofed to act in a Cu-
bical Space, or upon the three Di-
menfions of Length, Breadth and
Thicknefs, its Force muft at diffe-
rent Diftances be as the Cubes of
thofe Diftances. Q. E. D.

0RO LETE AR N

Hence it appears that Attraction,
which a&s upon the whole Sub-
ftance or trine Dimenfion of Bodies,
can neither be the Caufe thac turns
che Stars in their Otbits, nor the
Caufe that forces heavy Things to
fall co the Ground; nor of any Cen-
tripetal Force, which - in different

D 3 Di-
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Diftances is as the Squares of thofe
Diftances.

Mr. Newton, in his 1oth Prop. af-
ferts, that the Planets may keep
their Motions exceeding long with-
out Diminution; which he thus
proves.

The Air as it rifes from the Earth’s
Surface rarifies in a great Proporti-
on; fo that as high as the Planetary
Regions it muft become exceceding
thin; and the Refiftance of a Fluid
being as its Denfity, the Refiftance
of that Fluid, which in thofe Regi-
ons is fo exceeding thin, becomes
almoft nothing.

- This Proof is extremely weak, for
though it be granted that the Den-
fity of our Atmofphere decreafes in
any Proportion Mr. Newrfon pleafes
to affert; yet neither he, nor any
Body elfc that T know of, affercs
that this Atmofphere reaches thro’
the Planetary Regions, or that the
Planets move in our Atmofphere ;
but that they have Atmofpheres of
their own, and that thofe Atmof-

pheres
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pheres are a Part of themfclves, that
move along with them; as we are
fenfible that our Atmofphere moves
along with our Earth: But what is
the Nature of our Atmofphere, or
the Proportion berwixe the Denfity
of its Parts to the Fluid (if any be)
chart fills the Plancrary Regions thro’
which our Atmofphere moves ? Nay,
is it not taken for granted by Mr.
Newton and his Followers, from the
Refra@ion of the Rays of Light,
when falling on our Atmofphere,
that the Fluid of which it 1s com-
pofed is different from that Fluid
that fills the Planetary Regions?
And if fo, What does the Denfity,
or Proportion of Denfity of the one
Fluid relate to the Deafity of the o-

ther 2
Dr. Gregory is fo fenfible of the
Weaknefs of this Demonftration,
that in this Point he forfakes his
Guide, and demonfirates this Pro-
pofition, after a manner quice diffe-
rent, in his 44th Prop. L. 1. He is
J1fo fomewhat more bold in aflert-
D 4 ing ;
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ing ; for he affirms the Planets to be
in their Motions altogether free of
Refiftance, and that therefore their
Motions may continue undiminifh-
ed. His Proof of this Affertion, is
this:

The Orbits of the Planets appear
to continue the fame; but if thofe
Bodies met with any Refiftance ar
all, this Refiftance, continting to act
upon them in many Revolutions,
could not but produce a fenfible Ef.
fed, * and make their Orbits far
different from thofe Eliptick Or-
bits, in which they appear to move ;
thefe being the Figures they are de-
monftrated to defcribe, if no Ways
refifted.

This Proof is thus far preferable
to Mr. Newton's, That it follows
fairly enough from what they ima-
gine to be proved before, v/z. That

* Si foret vel minima refiflantia €3¢, Plane.
tarum wvie Saltem in Pluribus revolutionibus, im-
mane quantum ab Elipfibus difcrepare deprehen-
derentur ,&c. Nulla eff ergo ¢3¢,

4
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a Centripetal Force turns thofe Bo-
dies into Eliptick Orbits ; for if the
Effect of that Force alone be to turn
a Body from a ftreight Line into an
Eliptick Orbit, any other Force alfo
acting upon this Body muft necefla-
rily have its full Effect, and in Com-
pofition with the former, produce a
Motion different from what the for-
- mer alone would do. And its alfo
evident thar this other Force, if it be
at all, is not to be {uppofed {o {mall
as not to produce a fenfible Effect,
when continuing for any confidera-
ble Time.

Since this Demonftration is fairly
drawn from what is before, I {thould
not have mentioned it, but that it
is a very ftrong Proof of the Ab-
furdity of our Authors Hypothefis :
" For though it be fair Reafoning, it
gives a much greater Proof of the
Abfurdity of that Hypothefis, than
the weak Argument with which
Mr. Newton fupports his Hypothe-
fisin this Point. For to draw an
Abfurdity by fair Reafoning from

Dy : an
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an Hypothefis, is' to demonftrate
that Hypothefis to be abfurd;’
whereas to fupport an Hypothefis
by weak Arguments, is only to
make it probable that the Hypo-
thefis is falfe.

The Abfurdity that Dr. Gregory
herc demonftrates from his Hypo-
thefis is very evident; for if the
Plancts be abfolutely free of all
Refiftance in their Motions, then
either the Spaces through which they
move, are ablolute Voids; or the
Bodies with which thofe Regions
are filled, do not rea& upon the
Planets when they force their Paf-
fage through thofe Regions. That
the Planetary Regions are abfolute
Voids, is what T think no Man ec-
ver ventured to affert, and what T
fhall have Occafion hereafter to de-
monftrate to be abfurd. And T fup-
pofe no Man will deny the Abfur-
dity of believing that the Bodies (if
any be) which fill the Planetary Re-
gions, do not react upon the Pla-
nets, when acted upon by the Pla-

nets,
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nets, and the Plancts muft neceffas
ril¥ a% upon them to force. their
Way.

Mc. New#on himfclf feems to have
been well aware of .this Difficulty ;
for he appears not fo much {treight-
ned in any Poinc as in this, which
we-may cafily fee by the cxtrava-
gant Accounts he makes up of the .
Thinnefs of that Actherial Fluid,
which fills the Planctary Regions,
drawn from the Hypothefis of a
Diminution of Denfity in the Fluid
that lies berwixt the Surface of the
‘Earth and the Plancts, continuing
in the fame Chain of Proportion,
that begins near the Surface of the
‘Earth in our Atmofphere; and that
the whole Column of this Fluid is
cqual in Quantity to 2 Column of
Water 33 Foor high: Which two
Hypothefes he reprefcnts as certain;
and from them * calculates that the
Denficy of this Fluid, at the Di-

»
N

5 Prﬂﬁ. F W ) o P
| | {tance
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ftance of one of the Earth’s Semidi-
ameters from the Surface is fo fmall,
that as much Fluid of that Denficy
as would fill a Sphere as wide as
the Orbit of Sazurn, would not con-
tain fo much Matter, as the Quaanti-
ty of Matter contained in fo much
of our Air upon the Surface as is
comprchended within  a Spherical
Space of an Inch Diameter. And
if this be true, this Fluid at the Di-
ftance of fo many Semidiameters as
the Planets are removed from us,
will be {o thin, that no Refiftance
that is fenfible could have been
cxpected from it ina much longer
‘Time than fince the Creation of the
World. And to fay cruth, I think
Mr. Newtow's Way of acknowledg-
ing the Planets to be refifted in
their Motions, is as reconcileable
with their continuing to defcribe the
fame Orbits withour any Diminuti -
~on of their Motion, as Dr. Gregory's
Way of denying that Refiftance.
And therefore I think the Shifc he
elfewhere makes was needlefs ;

where
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where he tells us that the Motions
of the Planets are really fomewhart
diminifh'd; as he fays a late Aftro-
nomer has found out, by compar-
ing the Calculations of their perio-
dical Times now, with thofe of the
ancient Babilonian Altronomers. He
might as well have faid that the
Planets (at leaft the Earth) have
fomewhat increas'd their Motion,
from comparing the Calculation of
the Aftronomers in Pope Gregory's
Time, with the Calculations of thofe
in Fulius Cafar's Time.

It’s firange that the one of our
Authors thould demonftrate an Ab-
furdity from their Hypothefis, and
the other have Recourfe to fuch
ftrange Shifts, for reconciling it
with the Continuance of the {ame
Quantity of Motion which is ob-
ferved in the Planets ; fince their
Hypothefis will account for nothing
fo well, as for a Supply of Motion
to ballance Refiftance and keep up
the Stock. Certainly it 1s not the
Fault of that Hypothefis, that ac-

cording
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cording to it there muft be a Dimi-
nution of the Motion of the Planets;
for if our Authors could but ac-
count for the Direction in which
the Planets move from their Caule,
and keep them from gathering to-
gether in a Clufter, (which they
muft certainly do, if conftantly at-
tracting cach other) I fhould help
them out of this Difficulty, and
fhow from their Hypothefis a plen-
tiful Supply of Motion, for keeping
up the Stock againft Refiftance.

If we fuppofe the Planets to move
in Circles, then is the Force of At-
traction in the Direction of the Ra-
dius, and the Force with which the
Body endeavours to run out in the
Direction of the Tangent of thofe
Circles. But the Tangent and Radi-
us of a Circle are always at Right
Angles ; and a Body moved by two
Forces meecting at Right Angles,
muft move with a greater Velocity
than the Velocity of any of thofe
Forces: So that the one of thofe
Forces, viz. the Force with -whii:_h

the



ReEmMarks. 87

the Body endeavours to run out in
Tangents, being equal in Velocity
to the Velocity in which the Body
moved the Inftant before; and lefs
than the Velocity in which it is for-
ced by thefe two Forces to move the
next Inftant, viz. as the Side of a
right-angled Parallelogram to its Di-
agonal. A Body moved by two fuch
Forces muft accelerate its Motion
every Inftant or continually ; fo that
its Motion in any Inftant muft be
~ to its Motion the Inftant before, as
the Diagonal of a right-angled Pa-
rallelogram to one of its Sides.

If the Orbits of the Planets be
conceived to be Elipfifes and not
Circles, the Increafe of Motion will
be the fame : For though all the
Tangents of an Elipfis are not at
Right Angles with the Radij, drawn
to one of the Foci, yet there are as
many of them at lefs than Right
Angles with thofe Radij, as there are
at morc than Right Angles; and
thofe that are ar lefs, aré at juft as

much- lefs than Right Angles, as
thofe
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thofe that are at more, are at more-
than Right Angles with the Radij,
drawn to that Focus. So that what-
ever lefs Increafe of Motion there
15 in one Part of the Elipfis, than
there would be if it were a Circle,
there is as much greater Increafe in
another Part of that Elipfis: So that
if the Sum of the Increafe of Moti-
on of a Body moving by fuch For-
ces, in its performing one full Re-
volution in an Eliptick and in a Cir-
cular Orbir, be compared, they will
be found exactly equal.

Here is a plentiful Supply of
Motion from our Authors Caufe,
{o that they need not have Recourfe
to fuch hard Shifts as they make ufe
of to palliate this Matter; nay, if
this Increafe be duly confiderd, I
am afraid it will rather be more
than our Authors will have Qccafi-
on for, and put them upon as hard
Shifts to find Refiftance enough for
the Planets, as now they are to clear
them of Refiftance. So that I can
hardly tell whether they had not as

good
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- good be without this Difcovery ; e-

{pecially confidering that the Refift-
ance of a Fluid that would then be
neceflary would, according to our
Authors themfelves, force the Pla-
ncts into Spiral Lines; and this
would make the Remedy worfe than
the Difeafe ; fo that they had bet-
ter be without this Increafe of Mo-
tion, which I have found our for
them. But how can they be with-
out it 2 For nothing is more certain
than that the Motion of a Body
moving in an Elipfis by one Foree
‘in the Direction of all the Tangents
of that Elipfis, and another in the
Direction of all the Radij, drawn
to one of the Foci of that Elipfis,
muft be encreafed, if fomething do
not deftroy this Motion, as faft as
thefe Forces meeting in that manner
will increafe it. So that it’s abfo-
lutely neceflary for thofe, who be-
lieve the Planets to move in Elip-
tick Orbits by a Centripetal Force,
to find out fomething to check this

exuberant Motion ; and for my part, ¥
can
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can fee nothing fo fit for this Ufe as
the folid Spheres of the Ancients :
For thofe would hinder the Stars
from moving in Spiral Lines, and
running together ; which, as I have
already demonftrated they muft do,
if moved by our Authors Centripe-
tal Force; and in hindring them
from running into Spiral Lines,would
check the Exuberance of their Mo-
tion, and keep them all in good Or-
der. TIn fhort, I fee nothing fo fit
to be joyned with our ‘Authors Hy-
pothefis, as that of folid Spheres ;
and fure I am, thofe Hypothefes
arc in fome Refpect not unfitly coup-
led together.

There are fome very confiderable
Objections that may be made againft
our Author's Account of the Caufe
of the heavenly Motion which he
forefees ; one of which he obviates
with abundance of Art in his rx1ch
Prop. The Objection is, that if the
Sun and Planets mutually attrad®
cach other, then muft the Sun be
moved by the Attraction of the Pla-

‘ - nets,
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nets, as well as they by the Ac-
traction of the Suni But it 15 a-
greed upon by all Philofophers, that
the Center of our Syftem is fix'd,
and now no Man of Learning que-
ftions that the Sun-is this Center.

Our Author obviates this‘Objecti-
on, by afluming the Hypothefis, that
the Center of the Syftem of the
Univerfe is fix'd, which he knows no
Man will deny ; and inferring frony
that Hypothefis, that the Center of
our Syftem is alfo fix’d. And again,
from this Inference proving that the
Sun is not the Center of our Sy-
ftem ; but an imaginary Point, which
he calls the common Center of Gra-
vity of all the Bodies of which our
Syftem is compofed ; and by this
Means he takes the Liberty to fet
the Sun (which according to him is.
not the Center of our Syftem) in
Motion, in his 12th. Prop.

The other Objeions of the fame
Narture with this, he does not in
this Place meddle wich; fuch as

that which forces him to own that
the
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the Earth does not perform its Ot-
bit round the Sun, nor fo much as
round that imaginary Point which
he will have to be the Center of our
Syftem ; but that the Center of Gra-
vity of the Earth and Moon, one
imaginary Point, defcribes an Orbit
round the Center of Gravity of our
Syftem, another imaginary Point.
Thefe Objections were not quite fo
evident as this he here obviates,
and even this he touches very flight-
ly ; for he tells us not here what.
fort of Morion the Sun performs;
but only extenuates the Abfurdity
as much as poffible, by producing
{ome extravagant Accounts of the
Quantity of Matter contained in the
Body of the Sun, drawn from his
own Principles in his own Method.
But what he fays for fully obviating
thefe Obje@ions, he does in his
firft two Books, where he treats of
Motions in the Abftract: For it is
not fo fhocking to hear that S is
{uppofed to move round fome other
Letter, a5 to be told in plain Terlms

that
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that the Sum defcribes an Orbic
round an imaginary Point; nor to
hear that # deferibes not its Orbic
round S, but that another Letter
befides # defcribes this Orbit ; as to
hear it pofitively affirmed of the
Earth, chat it defcribes not an Or-
bit round the Sun.

ALl T have to fay to thefe Things
is, that it appears evidently that
our Author in this neither proves
any Phznomena of Nature to pro-
ceed from his Caufe, nor accounts
for any of thofe Phanomena from
his Caufe ; but inftead of that,
makes Phxnomena that do not ap-
pear, to fit his Caufe; becaufe it
will not fit thofe Phaenomena that
do appear, which for that Reafon he
lays afide. And in my Opinion this
Management is fo'far from {trength-
ening his Hypothefis, that it rather
weakens it : For to me it {eems the
livelieft Proof that can be of the
Abfurdity of our Author’s Caufe,
when we fee him obliged to new-
model Nature, to make it agree

with
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with his Caufe, becaufe his Caufe
will not agree with Nature. = .
 Qurother Author Dr. Gregory dog
not cover fo well from View this
Difficulty, which they are put to in
managing their Subject : For he pro-
pofes and accounts for from his|
Caufe, all thofe fictitious Phano-
mena almoft without difguife in his|
8th and gth Seétions, L. 1. And if
any Man do but impartially confi-|
der how that Author is forced tol
diftort the Simplicity of Nature, to
fic it for his Caufe, he will fee the!
livelieft Reprefentation imaginable!
of the hard Neceflity which Men
are put under, (by being obliged to|
be confiftent with themfelves,) when|
in Phyficks they advance an Abfur-:
dity ; for in Confequence of onel
that they have advanced, they are!
obliged to advance a whole Chain|
of Abfurdities. 4 |
Mr. Newton, in his 13th Prop.
tell us, that fince he has «fifcm?crg
"what Caufe it is that produces th
heavenly Motions, he may now d
monﬂfag

i

i




REMARKS. 93

monftrate 2 priori, whatfort of Mo-
tions the heavenly Bodies perform,
wiz. demonftrate Mathematically
what Motions his Caufe muft pro-
duce. So that the Phyfical Part of
his Subje& is now over, and thefe
Demonftrations of the Effeéts of his
Caufe, are purely Mathematical,
and relate no Ways to Phyficks,
if it be true that this Caufe of
the heavenly Motions, which he pre-
tends to have difcovered, is not the
truc one, which I think I have made
appear: And fo what follows in our
‘Authors 3d Book does not concern
'my Subject. And yet I fhould al-
fo remark upon thefe Arguments,
and fhow that they are rather worfe
than thofe I have remark’d upon;
were it not that to lay epen fairly
and fully the Faflacics of thofe Ar-
guments, would oblige me to lay
open the other two Books alfo, with
which they are connected ; and this
were to write a great Volume upon
a Subje&, which to me {cems not
worth fo much Labour, as the wric-

ing
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ing It would require ; and I believe
moft Readers would hardly think
it worth Reading over. So that I
fhall content my felf with telling my
Reader in general what fort of Ar-
guments thofe are, by which he
proves from his Caufe what the
Motions of the Plancts muft be.
He knows from the beft Obfer-
vations, that Aftronomers have hi-
therto been able to make, what are
the real Motions of the Planets;
and thofe which he thus comes to
know to be the real Motions of
thofe Bodics, he (Right or Wrong)
demonftrates that his Caufec muft
neceflarily produce. -
I fhall juftify chis Charge againft
our Author, without eatering upon
a nice Difcuffion of his Arguments,
by an Inftance of the moft confider-
able of the Planetary Motions, a-
bout which, not only moft of his
Arguments, but moft of the Study
of all thofe who contemplate this
Subject, are employ’d; I mean the

Motion of the Moon.
If
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they are the more manageable and
fic for our Authors Purpofes.
 Buc that which appears ftrange
to me, is that thofe Comets mov-
ing toward the Sun in a Dire&ion
fo near to a {treight Line, as our
Authors acknowledge, and at the
fame Time attracted by the Sun,
do not fall upon it. Certainly the:
Direction of their Motion, accord-
ing to all Authors, is not fo far
directed fromr the Sun, buc that {o
ftrong an Actraction as the Sun, in
our Authors Way of reckoning, muft
have at fo {mall a Diftance, would
neceflarily force’ them into a Dire-
¢tion ftreight to it; or if it could
not force the Comet into a Line di-
rected exadtly to the Center of the
Sun, yet fure the Body of the Sun’
is not fmall, but extends a great
Way beyond that Point on all’
Sides ; and it’s ftrange the Comets
- do.nor fall foul of it in fome Place-
or other. -
Our Authors are fo full of the
Faney of theirhaving demonfirated’
| | 25 & that.

-
T§~‘
»
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of the Tides, and the different Pofi-

tions of the Sun and Moon, and e-
{pecially of the Moon; {lill fuppo-
fing the Tides and their Alcerations
to proceed from the Actradtion of
the Luminaries, attracting differ-
ently according to their Difltance,
or other Circumftances. And fince
there is nothing in this Propofition
buc Affertion, I fhail in Anfwer to
it affert, thac I believe the Moon to
have an Influence upon the Tide, ~
but not the Sun ; and that the only
Reafon for thinking the Sun to-
have fuch an Influence, as our Au-
thor afferts, is becaufe the Tempe-
rature of the Air has an Influence
upon the Ebbing and Flowing of the
‘Sea, and the Sun or the Seafons of
the Year have an Tnfluence upon the
Temperature of the Air. That it
is this Difference in the Air which
immediately affects the Sea, is well
known to all who obferve its Tides,
which are as unconftant as the Wea-
ther, and rifc very diflerently at
times, when the Luminarics are the
E 4 fame
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{fame Way placed; ncither is this to
be accounted for always from high
Winds at Sea, driving the Water to-
ward the Shore, or from any fuch

Caufe. |
But if it were true that the Tides
did arife by fome Influence of both
Sun and Moon ; What is that to our
Author’s Caufe, unlefs he can thow
that the Artra&tion of thofe Lumi-
naries, 1s that Influence by which
this Effe& is, or at leaft may be
produced ; which he fuppofes only
and endeavours not to prove ? T fhall
however, for full Satisfacion in this
Point, {uppofe all to be true that
our Author afferts in this Propo-
fition, for perfwading People to
believe the Ebbing and Flowing of
- the Sea, to be the Effe& of the Ac-
traction of the Sun and Moon, viz.
that thofe Attractions can raife two
Protuberances in the watry Part of
our Globe, one under the Moon, and
the other upon the oppofite Side of
the Globe, and fo rurn the whole
Waters into the Figure of a Sphé.-
roid;
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under thke Moon, will be confidera-
bly higher in Refpet of the Dry-
Land, than the Protuberance whick
is upon the oppofite Flemifphere.

Let the Circle abcd reprefent
the dry Land, and the Spheroid
e f g h the Waters brought into that
Figure by the Moon’s Attra&ion ;
Suppofe the Moon to be above the
Protuberance of the Waters at e.
Though g be alfo fuppofed to be a
Protuberance, yet the Waters at g
arc prefsd to the Earth’s Center
with the ftrongeft Attraction, wiz.
by the Attraction of the Earth -
the Atcraction of the Moon ; where-
as the Warers at e are prefs'd to
the Earth’s Center by the leaft
Atcraction, wviz. the Attraction of
the Earth— the Attra@ion of the
Moon, and fo gravitate lefs than
the Waters at g. The Waters alfo at
f and b are c%rawn toward e, and
nat toward ¢ ; befide the Waters at
g being mof% prefsd by Attra&ion,
will run toward thofe low Places c}{

an
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and b, whereas the Waters at e will
not, both becaufe they are leaft
pref- @

fed,

and

be-

caufe

it is 5
Bl ) 4
ward

ethat

the

Wa-

tcrs cC

come from f and 4; fo that the Pro-
tuberance at e, or rather the whole
Spheroid efgh, however other-
ways it be attracted, yet Ceteris Pa:
ribus, it muft come ncarer to the
Point 4, in the immoveable Circle
a b¢d, than to the Point ¢; {o that
the Tide at e, which is under the
Moon, (fince the Moon's Atrracti-
on is moft confiderable) muit rife
‘higher in refpeét of the Land, than
‘the Tide at g, which is upon the
oppofite Hemifphere, contrary to
Appearance. Q. E. D- i
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on the weak Foundation of the Un-
certainties in Natural Philofophy,
does the fame Thing as he who
builds a great ftrong Houfe upon:
the Sand. And the Arguments by
which Mr. Newton fupports his Phi-
lofophy , being of that Nature,
could never have ftoed their Ground
in the World, for the fmalleft
Time, had it not been for that al--
moft impenetrable Cloud of Obfcu-
rity, wich which they were defend-
ed from all Attacks.

Mr. Newton himfelf tells us al-
moft plainly in: his Introduction to
his 2d Book, that he defigned thus
¢o defend his Philofophy from the
Artack of Difputants.* He fays:

% In libris precedentibus principia Philofophic, .
eradidi non tamen Philofophica fed Mathematica
santum C3c. de Mundi Siftemate compafueram li-
brum tertium methodo populari, ut a pluribus lee
geretur, fed quibus principia pofita fatis intellecta
non fuerint, ii vim confequentiarum minime per=
cipient, neque prejudicia deponent quibus a multis
yebro annis infucverint 3 (O propterea me res i
Difputationes trabatur fummam Libri  llins
sranfluli in propofitiones more Mathematico, ut
ab iis [olis legantur, qui Principis prius evolves
rint: E5co thas
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that his Philofophy being Very in--
confiftent with Mens Ways of
thinking , left they fhould call it
in Quettion, he had not proposd it
in the common Method; but put
his 3d Book, which contains his Phi-
lofophy, in fuch a Method, that no
Man fhould be able to underftand
it, without firft underftanding the
two former Books that were Mathe-
matical; - and confequentley could
not impugn it, till they had firft
difcuft thofe two Books. And the
Difficulty there is in underftanding,
and much more in impugning thofe
two Books, with which our Author
thus guards his Philofophy, is very
well known to the Learned World.
By this Management, Mr. Newzon
put almoft every Body beyond a
Poflibility of difputing " his Philofo-
phy ; and the World have hitherto
received this Philofophy, as they
did of Old the Di&ates of thejr
Magi, or the Refponfes of their O-
racles, without knowing the Mean.
ing of what was impofed upon

them,
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them, or the Reafon of what was
{faid to them; which if they had
done, thofe Di¢tates and Refponfes
were generally fuch, as they would
 havedefpifed. And Iam perfwaded
had Mr. Newton's Philofophy been
propofed in fuch a manner as to
have been generally underftood, it
would have had the fame Fate; and
that the Reafon ofits being treated
with fo much Refpect, was the
fame with that which made the
Heathens honour fo much thofe pi-
tiful Equivocations of their Priefts.
~ Since I have removed thofe Out-
works, by which that Philofopl;.iy
has hitherto been rendered inaccefii-
ble, I fhall make bold with it, and
propofe it barely without any Dii-
guife to the Eyes of the World,
who,when they behold it in that man-
ner, will (I am perfwaded) have
as flender an Opinion of it, as of
any of the moft exploded Schemes
of the ancient Philofophers.

Mre.
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Mt. Newton tells us, that * every
the leaft pofiible Particle of Matter,
or Body, attracts all Bodies ac 4
all Diftances; that the Being, what-
ever it is, that performs Attra&tion,
ar puthes Bodies toward each other,
proceeds from thofe Bodies to which:
it belongs, and penetratesthe whole
Subftance of thofe Bodies upon:
which it a&s. Dr. Gregory tells us,
Tt that the Virtue, as he calls it,
which performs Attraction, is like:
light Heat, . fpread from a Cen-
ter every Way through the furround-
ing Space cqually ; fo that when
fpread through a larger Space, it is
lefs in any part of that Space, be-
caule more dilaced (Diffufa & Sparfa
as he expreflcs it,) and when fpread
through a leffer Space, there is
more of it in an equal Part of that
Space, becaufe there it is more pent

up, (Conftipata)) and that the Quan-

® Prop. 6,7 and 8. L3,
T Page ult.
Tt Prop. 48. L. L

tity
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tiry of this Virtue that is contained
in any Part of a greater Space, 18
to the Quantity of it that is con-
tained in an equal Part of a lefler
Space, as the Spaces. |

From. thefe Accounts, I think, it
were unjuft to fuppofe that thofe
Authors defign to fay, that Atcractis
on is the immediate Action of thofe
Bodies that are faid to attract; for
it is not to be thought that they
could be guilty of Abfurdities fo
grofs as are included in fuch an Af-
fertion, viz. to fay that Bodies act
immediately or by themfelves, with-
out the Intervention of any o-
ther Being, in a Place where they
are not ; that they thus act in ma-
ny Places at the fame time; that
they proceed from themfelves; that
they penetrate each other; that the
feaft Particle of Matter is extended:
as far as the Limits of the Univerfe;
¢sc. Tc were, T fay, the higheft In-,
juftice done to our Authors, to {up-
pofe that they mean to affert Bodies

themfelves tobe the immediateAgents
.
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in performing their Actra@ion; fince-
of that which is the immediate A-
gent, they affert what I have men-
tion’d. So that whatever it is that
performs Attraction, it muft be
- {omething different from the areract-
ing Body ; and, fince agere Jupponit
effe, it muft be a real Being!

Let us then confider what is faid .
of this Being, which is the Inftru-
ment of Attraction. It proceeds:
from the fmalleft pofible Particle of
Matter equally all around, and ex-
tends as far as the Limics.( if any.
be) of the Univerfe; fo that to e-
very Particle of Matter there be.
longs a Sphere of this Being as big
as the Space or Extent of the Ung.
verfe. The Quantity of this Being |
that is pent up in any part of thofe
Spheres near their Center, is to the
Quantity of it which is in an e.
qual Part near the Surface, in a Dy
plicate, or rather Triplicate Propor-
tion of the Diftances of thofe Pla.
ces from the Center of the Sphere ; -
and yet fince this Particle attracks

every
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every other Particle in Nature, there
muft not be the leaft Pore in this
Sphere, even near its Surface, where
the fmalleft Particle of Matter could
be free of its Influence; nay, this
Being muft fill even the moft di-
{tant Spaces fo perfectly, as to pe-
netrate the whole Subftance of thofe
Bodies which occupy any of it,
tho’ but equally {pread.

Since every the leaft Particle of
 Martter muft have belonging to if,
fuch a Sphere as I have defcribed,
it's plain, that every one of thofe
- Spheres muft penctrate each other,
" as well as they do Bodies ; and if
" Matter be divifible in infinitam,
there muft be an infinite Number:
~ of fuch Spheres; or if the Doctrine-
of Atoms be true, yet the Number
of thofe Spheres will be {ufficiently
great.

This extravagant Number of
- Spheres, of fo enormous Bulk, and
made up of a Being of fuch a ftrange
Nature, is that by which, accord-

ing to the Newizonian Philofophers,
{fome
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fome of the moft confiderable Phe-

nomena of Nature are performed.

And who would think (when he

hears with what Contempt thofe

* Philofophers treat good old 4riffo-
- 2le, for attributing the Secrets of
Nature, which he could not difcover,

to occult Qualities) that thofe mj gh-

ty Philofophers themfelves had re-

courfe to fuch an occult Caufe as

this ; or who would believe, that

they who receive nothing in Philo-

fophy but what is proved by Expe-

riment and Demonfiration, who

reject with Difdain the Caufes con-

jectured By their Predeceflors; viz.
Spirits, or Second-rate Divinities,

Qualities, Principles, and fuch like,

were themfelves framing Chimera’s

tor producing the fame Effects, of a

much more {tupendous Nature; than

any on¢ of the Fictions of their:

Predecefiors » Certainly no Caufe

that ever was afligned by any Set of

Philofophers, for the Predu®ion of

any Eﬂg:éi‘, was ever {o ridiculous

as.thofe Spheres; and if they had:

been.
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been propofed to the World in that
fame plain undifguifed manner that
other Philofophers have propofed
their Conjectures, they would ne-
ver have been received; and no-
thing but the fhew of Mathemati-
 cal Demonftration, together with
the Obfcurity with which thisScheme
~ of Phyficks was veil'd, could have
prevented its being hifs'd off the
. Stage at its firft Appearance in the
- World.
. After having confidered this Phi-
" lofophy, as’it muft have appeared
to the Imagination at firft View, if
it had been propefed in the com-
mon fimple Method, in which Na-
tural Philofophy has always been
propofed ; let us next fee how it
muft have appeard to the Under-
ftanding, upon Reflection.

That Refletion upon this Philo-
~ fophy which to me fcems readicfk
and moft natural, is its Repugnance
to the Simplicity of Nature, and
the Wifdom of its great Author.
- For nothing appears morc -cleaxlylin
this
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this Philofophy, than the vaft Mul-
titude and confufed Complication
of Caufes fuppofed, for producing
a few plain Effects; and nothing
appears more clearly in Nature, than
the Multiplicity of great and ftu-
pendous  Effects, proceeding from
few and plain Caufes. And it is
this very Appearance in Nature,
wherein we trace the cleareft Foot-
fteps, not only of Council and De-
{ign, but of infinite Wifdom in the
Author of Nature : For to do what
one defigns by the fhorteft, ftreight-
cft, and fimpleft Means, is the fure
Mark of Wifdom; whereas to do
a great deal more than is needful
for bringing about one’s Defigns, is
a certain Mark of Folly and Tgno-
rance. And if fo, how unlike is it
to the Simplicity of Nature, and
the Wifdom of its Author, to have
fo great a number of fuch immenfe
Spheres, made up of a Being of fo
extraordinary a Nature, for caufing
Seventeen Spherical Bodies to roll
in uniform Orbits, and the Parts of

thofe
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thofe Bodies to keep together ; which
is all that thefe Spheres are contrived
for by the Newtonian Philofophers?
Certainly this is turning Nature
~upfide down, and placing in it
Marks of as great Folly and Igno-
- rance in its Author, as there really
‘are in Nature Marks of his Wi-
fdom and Difcretion : For here is a
~ ftupendous multiplicity of -Caufes
‘made ufe of to produce a few plain
- and fimple Effeés, inftead of a mul-
~ titude of Effe&ts proceeding from a
. few plain and {imple Caufes ; which
is always obferved to be the Order
of Nature.

The Refletion upon this Philo-
fophy that feems next to prefent
it felf to our Mind, is the Inconft-
{ftence of the Nature of that Being,
of which thofe prodigious Spheres
(the Tnftruments of Arcraction) are
made up, according to the Accounts
we have of the Nature of that
Being from our Authors. ™ They

* In immenfas Diftantias undique extendirur.
pag. ult, Prin,
tell
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Void, or no Space that is not filled
with Body, though our Philotophers
- themfelves be the greateft Afferters
~_of a Void of all other Sects, fince
“ their Philofophy requires the whole
- Planetary Regions to be almoft or
- rather altogether void.
. From this it alfo follows, that
. Body penetrates Body ; for we are
~told that this Inftrument of Attra- -
~€ion penetrates > Bodies : nay, ut
‘here follows, that every Body' is
netrated by as many different Bo-
“dies at once, as there are Parricles
‘of Matter in the Univerfe, fince e-
-very Particle of Martter has its In-
ftrument of Attraction. -'
But the greateft Abfurdicy that
~arifes from this Refle&ion is, that
every Particle of thofe Spheres that
are the Inftruments of Attraction,
mufl alfo attraét; becaufeaccording
to our Philofophers all Bodies at-
tract; and confequently every Par-
ticle of thofe Spheres muft have a
‘whole Sphere ‘belonging to it, lt;o-
¢
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“be the Inftrument of its Attradi-

on; and {o in infinitum.
Though the fhowing that thefe
Abfurdities follow from the Newto-
-nian Philofophy, be as good Proof
«of its Falthood, as any that can be
drawn from the Principles of Natu-
ral Philofophy ; yet I have not
fhowed thofe Abfurdities, as if I
imagined my {o doing to be a Proof
of the Falfhood of that Philofophy,
of fuperior or fo much as of equal
Evidence and Certainty with thofe
‘Demonttrations, by which 1 haveal-
ready Mathematically demonfirated
this Philofophy to be falfe; or as
if I thought that thofe Demonftra.-
tions ftood in Need of any additi-
onal Proof to ftrengthen them. My
Defign in giving this fhort View of
the Abfurdities that may be drawn
from the Newzonian Philofophy by
Phyfical Reafoning,was only to thow
theAbfurdities of that Philofophy, to
thofe who are not fo well acquaint-
ed with Mathematicks, as to ga-
| ther
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ther them from my Mathematical
Demonftrations, where they appear
to the greateft Advantage.

I uave now (I think) fully
difproved the Newtonian Philofophy,
to the Satisfaction of every judici-
ous Reader ; and after all, 1n {o do-
ing, I have only fhowd that Sect
of Philofophers to be miftaken in a
Matter which has deceived all other

. Secs of Philofophers, as well as
~ them ; and rhat their Mafter has not
difcovered the Thing that never
Man was able to find out. I have
only made appear that they have
not hit upon the true Caufe of the
Motions of the heavenly Bodies,
and fo fet rhis Philofophy upon a
Level with all others. I thall next
remark upon fome Faults peculiar
to this Philofophy, that it may
be judged of in Refpect of other
Schemes of Philofophy, to which
this is fo generally preferred.
Tt is obfervable of the Newtonian
Philofophy, thatit is advanced with
. k2 a
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a greater Shew of Certainty than
any other; and that what it pro-
poics to our Belief, is not propofed
as moft Parts of Natural Philofo-
phy ought to be, wiz. as probable,
but as ablolutely ‘certain and ma-
themarically demonflrated. And
fince this Philofophy is as falfe as
any other, -it's plain that it is the
more to be found Fault with, by
how much the greater Shew of Cer-
tainty it carries. For every Body
knows that he who advances a Falf-
hood, the more pofitive he is, and
the greater Affurance he fhows in
Advancing it, the more he Errs:
And that any Man who takes a
Proof, which has no manner of
Strength 1n it, for abfolute Demon-
{tration, is more grosily deceived
by that Proof, and is a worfe Judge
of Reafoning, than if he had taken
that Proof for probable Reafoning
only. And if this be true, as'it cer-
tainly is, the Newronian Philofophers
have erred more grosfly than any
other Sect, and have judged ‘more

| amifs
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amifs- of the Reafons upon which
they grounded their Belief.

But let us lay afide the Manner
in which- this Philofophy is prope-
pofed, and confider the Philofophy
wfelf. . |

It contains no more, but thac
Part of Phyficks which concerns
the Syftem of the Univerfe ; whicly
it’s true, is the greateft, the nobleft
and moft difficulc Parc of Natural
Philofophy.

This Part of Philofophy has been
very varioufly and abfurdly hand-
led by Philofophers; but in thefe
latter Ages, the more ridiculous
FiGtions with which it formerly a-
bounded, were laid afide; and the

- Motions of the heavenly Bodies, by
the Invention of proper Inftruments,
came to be better difcovered ; and
the general Opinion of Philofo-
phers has been, that the heavenly
Bodies moved by the Force of a
Fluid, driving them in their Orbits.
And when they purfued this Study
a lictle farther, and begun: to cn-

quire
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quire into the particular Nature of
that Fluid, the Manner in which it
moved, when impreffling upon the
Stars that Force by whicﬁ they were
kept in their Orbits, and the Caufe
that put it in fuch a Motion, they
went beyond their Depth, and run
into many extravagant Opinions,
which were inconfiftent with Na-
ture.

Of thofe Opinions, the moft con-
fiderable was that of Cartes and o-
thers, who affirmed that the Fluid
by which the Planets were forced
into Orbits, was made up of a Sub-
{ftance of equal Denfity with that
Subftance of which the Planets
confifted ; that the Manner of this
Fluid’s Motion was in Vortexes;
and that the Caufe by which it was
moved in that Manner, was fome
certain Power beftowed upon the
primitive conftituent Particles of
Matter, of turning upon their Axis.

This was the State of Phil ofo-
phy, and thefe were the fathionable
Opinions that Men generally en-

tertained

| ol
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rerrained of the Caufes of the hea-
venly Motions, when the Newronz-
an Philofophy made its firft Appear-
ance; and as the Author of that
Philofophy and others very well
obferve, thefe Opinions were preft
with many and great Difficulties.
The Planets did not appear to move
in the fame Manner, as thofe Vor-
texes by the Laws of their Motions
puft have forced them to do. It
appeared alfo incredible that the
Matter which compofed thofe Vor-
texes, was of like Denficy with the
Bodies of the. Planets. And the
turning of the primitive Particles of
Matcer upon their Axis, and fuch
other Motions as were afcribed to
them, look’d very like a Fiction.

 Thefe were the Sum of the Diffi-

culties by which this Philofophy
was preft. And it was for thefe
Defe@s that Mr. Newton rejected
this Philofopy, and * as himfelf

® Hypothefis vorticum cum Phenominis Aftro-
nomicis, omning pugnat €3 non tam ad explicana

F 4 tells
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tells us, he propofes a new Scheme
of his own to clear this Part of Na-
tural Philofophy of the Difficultics -
that actended the Cartefran Hypo-
thefis.

Let us then fee how far our Au-
thor's Scheme improves that Part
of Nartural Philofophy, and clears
it of the Difficulties with which the
Cartefian Scheme was preft: Suppo-
fing our Author’s Philofophy had
been fupported by as good Argu-
ments as it appeared to be. .

The Sum of the Newtonian Philo- -
fophy, as far as it was fupported by
any Arguments, confifted in the
Difcovery of the Quantity or Di-
rection of the Force, by which the
Planets were kepr in their Orbits,
abftracting from that Being whofe
Force this was; and the other Pare

e,

dos, quam ad perturbandos motus celefles conducit
quomodo wero motus ifti in Spatijs liberis abf-
que worticibus peraguntur intelligs poteft ex Li-
bro: primo, & in Mundi Syftemate plenius doce-
bitur, P, 355. Prin,

of
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of that Philofophy, which tells us
that the Body; to which this Force
is dire@ed, imprefles that Force up-
on the Planets, is fuppofed only,
and not the leaft Shew of Argument
offer’d to proveit, as I have {hewed
before. So that no Man could think
better of this Philofophy, than that
the Abftraé Quanticy of Force, by
which the Planets were actuated,
was Matter of Demonftration and
Certainty ; and that the Affercion
or Suppofition, that this Force pro-

. ceeded from the Action of that Bo-

dy to which the Force was directed,
was Matter of Opinion or Hypo-
thefis only ; no Man could think a--
‘ny better of this Philofophy, ex-
cept they took its Author’s bare
Word for Proof.

Tt is hardly to be fuppofed that-
Men of Learning or good Senfe
could ever have had fo good an O-
pinion as this of the Newzonzar Phi-
lofophy, or have thought that the
Quantity or Direétion of the Force
by which the Planets were actuated,

’ ¥ s could
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could be matter of Demonflration :
For they who knewany thing of re-
folving Motions, could not butknow
this in general, that any given Mo-
tion whatever may be refolved in-
to an infinitc Number of different
Forces ; and that therefore it might
be Mathematically demonftrated,
that no Demonftration could ever
be brought to prove, of any Motion
whatever, that it muft neceffarily be
produced by any certain Force. And
even thofe who did not underftand
any thing of refolving Motions,
could not but know that the Cur-
rent of a River (for inftance) might
defcribe an Arch of fome Circle ;
and if a Log of Wood were thrown
1ato this Current, it would force the
Wood to defcribe round the Center
of that Circle Areas proportiona-
ble to the Times: and yer it is
plain, that the Current preflcs not
upon that Log of Wood with a
Force directed toward the Center of
thet Circle. And from this Simili-
tude might gather, that a Force di-
rected
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reced to a Center, could never be
the only Force that could make the
Planets defcribe round that Center

Areas proportionable to the Times.
It may indeed be fuppofed that
Men of Learning and good Senfe
were fo far deceived by our Author’s
Arguments, as to believe that a Cen-
tripetal Force might produce the
Motions of the Planets, or that thele
Motions might be accounted for
from. a Force of that Direction ; but
it cannot never be thought that any,
who confidered the Matter, could
think that no other Force but that
could produce this Effect: Nay, 1
am convinced that it is truc in Faét,
that the learned World generally
underftood no more to be proved.
by our Author’s Arguments, but the
firnefs of this Force for producing
the Effe& ; and never queflioned but
a Force of that Direction and Quan-
tity, (whatever this Dire¢tion and
Quantity was) Which a Fluid equi-
denfe with the Bodies of the Pla-
nets moving in a Vortex. of the
Shape
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Shape of their Orbits could imprefs
upon them, was a Force at leaft as
fit for carrying them in their Orbits,
as a Centripetal Force could be. So
that if the abftract Quantity of
Force had been all the marter in
Queftion, the Newronian Philofophy
could have pretended to be no more
than equal with the Cartefian.

The Cartefran Philofophy, or the
Hypothefis of Vortexes, (faysour
Author) is prefs'd by many Difficul-
ties: But what Difficulties > Sure it
was never by any Man objeéted a-

gainft this Philofophy, that the Ab-

ftract Quantity of Force fuppofed,
was not fufficient for producing the
Motion that appears, vjz. That the
Current of a Fluid equidenfe with
the Planets, could not carry them
along with it, or imprefs fuch a
Force upon them, as was fufficient
to make them defcribe fuch Figures
as the Figure of the Vortex. The
Difficulties with which this Hypo-
thefis was prefs'd, only arofe from
what Cartes faid of the Naturel of

that

-- |
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that Fluid which compofed thefe
Vortexes, and the Caufe and Man-
ner of its being brought and kept
in that vortical Motion. If Car-
tes had faid no more in Philofophy,
than barely to have condefcended
upon the abftra® Quantity of the
Force of his Vortexes, as our Au-
thors do, he would have been clear
of all fuch Obje&ions. And what
is it that defends the Newronian Phi-
lofophy from Objections of the fame
nature, but that they advance lefs,
and do not tell us whar is the Na-
ture of that Being which imprefles
upon the Planets their Centripetal
Force ; and what is the Caufe chat
makes it aét upon them, nor in
what manner it aé&s. So that their
Philofophy is only preferable in ad-
vancing little : and if this be a Per-
feGtion, he that meddles notr at all
with Philofophy, is the beft Philo-
pher.

Butr after all the Caution the
Newtonian Philofophers ufe in this
matter, they fay as much of that

which
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which, according to them, is the
thing that imprefles upon the Pla-
nets their Centripetal Force, as
fhows their Hypothefis to be in that
reipect prefs'd with much greater
Difhiculties than any that were ever
urged by any Man againft the Car-
teftan Philofophy ; as fufficiently ap-
pears from the flight View 1 have
given of the Abfurdities that may
be drawn from their Hypothefis by
phyfical Reafoning ; which all fol-
low from the Nature of thar Being,
which, according to our “Philofo-
phers, imprefles upon Bodies their
Centripetal Force, and the manner of
its performing that Operation; the
very fame Sources from whence
thofc Difficulties, by which the Car-
tefran Philofophy is prefs'd, does
arife.

It appears then that the Newzo-
nian Scheme did in no refpe& amend
the Faults of the Carrefran Philofo-
phy ; but in all thofe very fame Cir-
cumftances, in which the Cartefian
Philofophy failed, was much more

de-
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defe&ive than it, even if the New-
tonian Philofophy had been as good
as it can be fuppofed to have ap-
peared to any Man of Learning or
good Senfe. But let us fuppofe the
World to have been intirely deluded
with the Arguments by which that
Philofophy was fupported, and to
have thought every thing that was
in the leaft like the Shape of a
Demonftration to have been really
fuch, and that thofe Demonftrations
concluded what the Propofitions af-
ferted in the ftrictelt Senfe of the
Words ; ftill all they could have be-
lieved from thofe Demonfirations
was, that no other Force but a Cen-
tripetal could poflibly produce the
Mortions of the Planets: But ftill
they had no reafon to believe it to
be certain, that this Centripetal
Force was imprefs'd upon the Pla-
nets by the Adion of that Body
which ‘was placed in that Center.
For this is what no Propofition ai-
ferts, and for which nothing like
Proof of any kind is offered.  And

1t
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it appears evidently to any Man that
will But read over this Philofophy,
that “chis is only fuppofed ; and
if this be no more than Hypothefis,
why not inquire into the Difficul-
ties by which fuch an Hypothefis
is prefsd 2 Which if any Man had
done, could any thing be more ob-
vious than thofe Difficulties > Such
as the Difficulty of fuppofing a Body

to act immediately in a Place where -

it did not fo much as exift; or if
that was not fuppofed to be the im-
mediate Ation of that Body, then
Was it as difficult to find a proper
Inftrument for conveying fuch an
Action.

All the Advantage that could arife
to the Newtonian Philofophy, from
taking for certain all that was fup-
ported by any thing like Demon-
ftration, was only that then indeed
the Hypothefis of Vortexes muft be
laid afide, fince nothing but a Cen-
triperal Force would do the Bufinefs,
But why might not this Ceatripetal
Force ftill have proceeded from the

Action

-
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Aéion of a Fluid @ The probabili-
tics of a Fluid being the Mover of
the Planets, which forced fo many
Philofophers into that Opinion, ftill
remained in full Force: and it was
but changing the Hypothefis, and
inftead of fuppofing the Fluid, by
which the Planets ‘were moved, to-
run round in a Vortex, it might have:
been fuppofed to run to a Center.
Tt's true indeéd, the Theorem by
which it was demonftrated, thatno-
~ thing bur a Centripetal Force could.
 caufe the Plancts to deferibe fuch
Orbits as they do, would in that
cafe have been a very confiderable
- Improvement to that part of Natu-
~ ral Philofophy. But ftill the Au-
- thor of this Theorem could not be
~ fuppofed, by his Invention, tohave
. acquired a right of employing any
thing he pleafed to put 10 execu-
tion that Centripetal Force which
he had difcovered to be neceflary..
So that he ought not in fuch an ar-
bitrary manner to have affirmed, that
his Centripetal Force was produced

by.
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by the A&ion of that Body to which
it was directed. His Difcovery, at
beft, was but a Difcovery of the
- abftract Quantity of Force, by which
the Planets were moved ; and not
of the Mover, whofe Force this was.
And he ought not to have affirmed
any thing to be this Mover, with-
out having fome other ground for fo
doing, than his having difcoverd
the Quantity of Force imprefs'd up-
on the Planets. But if he had at
ferted no more than what he feem’d
to have difcovered, his Invention
would only have appeared to be an
Improvement of other Mens Opi-
nions ; whereas by managing the-
Matter as he did, he made much
more of his Difcovery, and pafs’d
it uponthe World for a whole Scheme.
of the Syftem of the Univerfe, per-.
fectly new, and modelled by a Caufe
which he only had found out, and
which was utterly unknown to for-

mer Ages.
It was a very fingular Piece of
Management in our Author, to make-
{o
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fo much of fo little, or rather of no-
thing at all ; and to get the World
{o generally to believe an arbitrary
Aflertion, fupported by no Proof,
nay, not fo much as by the fhew of
any Argument ; for no Realon, but
becaufe he had difcover'd, or rather
feemed only to difcover, fomething
quite different from that Aflertion;
efpecially, fince as I have already
made appear, this Affertion is prefsd
by as great and as obvious Abfur-
dities and Inconfiftencies, as it is
poflible for any thing that is afferted
in Natural Philofophy to be.
1 have hitherro compared this
" Philofophy, and its Method, with
other Schemes of Phyficks and their
Methods, and particularly, with that
which was by theWorld generally
received at the time when this Phi-
lofophy was firft propos'd, and was
generally rejected after its Appear-
ance ; and have made appear, that
in every refpet in which that
Scheme of Phyficks was prefs'd with

Difficulties, our Scheme was prefs'd
with
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with much greater ones of the fame:
kind : And that tho’ our Scheme
had been as good as it can be fup-
pofed to have appeared to any Man
of Learning or good Senfe, yer it
could appear in nothing perferable:
to that Scheme which was thrown
off to make way for it. All which:
makes the Management by which.
this Scheme was recommeénded to-
the World, appear to be very ex-
traordinary. |

I fhall now enquire into thic Rea-
fonablenefs of a Poftulate, upon:
-which thar Philofophy depends, viz.
that the Planets are” free of Refi-
ftance.

I call this a- Poftulate, tho’ both:
Mr. Newton and Dr.Gregory pretend
to prove it, becaufe the Demonftra-
tion of the former of thofe Authors
depends upon a Poftulate equivalent
to it, viz. that the Fluid, which lies
betwixt us and the Planerts, rarifies in
the fame continued Chain of Pro-
portion that begins in the lower-
parts of our Atmofphere ; by which-

he.
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‘he computes, as I faid before, that
~ the Denfity of that Fluid, at the

Diftance of one of the Earth's Se-
"~ midiamecers from the Surface, is
to the Denfity of it upon the Sur-
face, as a Globe whoie Diameter 18
equal to the Diameter of Saturn’s
Orbit is to a Globe of anInch Dia-
meter ;3 and {o this Fluid continues
to rarify in that Proportion, till it
come to the planetary Regions. This
Poftulate, upon which Mr. Newton's
Demonftration of the Abfence of
Refiftance depends, is certainly e-
quivalent to his poftulating what he
proves ; nay, much: more ridicu-
fous. " ihile |

Dr. Gregory's Proof of the Abfence
of Refiftance, is no more than a
Proof that their Scheme cannot fub-
Gt without it : And that Author tells
us in plain Terms *, that this Ab-
_ | fence

=

" ® In Propofitione ubi determinatur lex wis
Centripete qua urgetur Corpus quod revolvitdr in
perimetro ELipfis aut alterius Se8ionis Coni, cujus
i fecorum
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fence of Refiftance is all along fup-
pofed in thofe Propofitions where
their Centripetal Force is reconciled
with the Phanomena of the heaven-
ly Motions; nay, the making ap-
pear that this is fuppofed, and that
without that Suppofition their Caufe
would not be reconciled with its
pretended Effects, is all the Demon-
{tration he brings to prove this
Abfence of Refiftance.

‘But that which makes it moft
clearly appear that this is a Poftu-
late, is, its being {uppofed in Mr.
Newton's firft Propofition, L. 1. and
Dr. Gregory's Eleventh Propofition,
L. 1.upon which their whole Syftem
depends. For in thofe Propofitions
it is afferted of the moving Body,
that if it move a certain Space in a -
certain Time, it will by the Nature
of Bodies in Motion move a Space e-

focorum alter eft Centrum ad quod vis tendit ; fup=

pofuimus motum utrumq; ex quibus Componitur

motus in Curva Elliptica Parabolica vel Hyperbo-

Vica, ommino liberum nec illi quidquam obffare aus

vefiffere, Go. L. 3. Prop.g44.. .\, 7
| qual
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qual to that Space in equal Time,
~if nothing hinder it; and upon this
thefe Propofitions depend, as will
appear by looking to thofe¢ Propofi-

tions themfelves, or to thofe Pro.

pofitions as I have repeated them

.in the Beginning of my Remarks.

- So that all our Scheme 1s evidently
" built upon this Poftulate, that no-
thing refifts the Planets in their
Motions. But if any Body were
in thofe Regions through which
the Planets move, they muft force
this Body out of their Way, and it
muft return that Force by its Re-
~ a&ion, and this Reattion is Refift-
ance; {o that if the Planets are not
refifted, there muft either be no Bo-
“dy at all in the Planctary Regions,
‘and fo they are abfolute Voids, or
at leaft ther muft be no more Bo-

dy there than Mr. Newton's Com-
putation of the Denfity of the Flu-
id he allows to be there, will ad-
mit ; which is much the fame Thing
as no Body at all. G
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I admite that our Authors fhould
have poftulated of the World to
believe that not to be, which not
only all Philofophers, but (I may
rather fay) all Mankind believed to
be. Certainly no Man ever believed
~the Planetary Regions to be Voids,
nor will either Senfe or Reafon al-
low any Man to believe it. Bur ftill
if this Poftulate had been lefs im-
probable, and it had been no more
than the general Opinion of Man-
kind, that the Planetary Regions
were not void; the Refpe due to
fuch an univerfal Sentiment in which
Men agreed, required fome Reafons
to be given to the contrary; and it
was an extraordinary Piece of Aflu-
rance, thus to poftulate of the
World, that they would renounce
fo general an Opinion : As much as
if it had been faid in plain Lan-
guage, Gentlemen, renounce that
Opinion you have always had, and
believe the contrary, without any
Reafon for fo doing,

This
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Currents in our Atmofphere) make
upon Bodies ; or by computing the
Denfity of our Atmofphere and
Globe, and proportioning the Effed
of any Force upon thefe two to their
Denfities. And fince the Force of
Wind even upon Bodies of great
Denfity, appears to be confiderable,
and that the Difference of the Den-
fity of our Globe and Atmofphere
is not extreamly greatr; ics plain,
that a Force which produces upon
our Atmofphere any great Elfect,
muft produce alfo upon our Globe
much more than is confiftent with
that abfolute Freedom in the Mo-
' tions of the Planets, for which our
_ Philofophers contend. So that the
thing which comes now to be con-
fiderd is, what Effe&t the Fluid of
Light, the Sun-beams, or whatever
elfe That may be called, which the
Sun fcacters continually through the
whole planetary Regions, produces
upon the Atmofpheres of the Planets,
or upon our Atmofphere in particular.
This Force is difcoverable in that
G 4 Phxno-






















































