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¢he fineft Tnje&tion ; opening the Stomach and Inteftines
they contained a mucous Matter, the greateft Part of
which was Bloody and the fine villous Coat which is
fo vifible in thefe Animals was entirely deftroyed. A
bout an Hour before he was bit he had a’ plentiful
Meal of coarfe Beef, of which there was not the leaft
Anpearance.  Opening the Thorax, the Pleura and
other Membranes looked as if injected ; the Heart was
turgid with Blood, as were alfo its Veflels, The Veffels
of the Membranes of the Brain made a moft beautiful
Figure from the Quuantity of Blood contained in them,
as did likewife the Blood-Veflels of the Nerves; there
was a fmall Quantity of Water between the two Hemi-
fpheres. The Blood contained in the Heart and its
Veflels was an even Mafs about the Confiftence of
Cream. The Cat had upen opening nearly the fame Ap.
pearances, and lived about five Hours, ~

1. A Letter from the Rev. Dr. Samuel Clarke to
My, Benjamin Hoadly, F. ®. S. occafion’d by
the prefent Controver(y among Mathematicians,
concerning the Proportion of Velocity and Foxce
in Bodies in Motion, ~

S 1R
T has often been obferved in general, that Learn-
ing does not give Men “Dnderflanding ; and that
the ablurdeft Things in the World nave been  afferted
and maintained, by Perfons whofe Education and Stu-
dies
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dies fhould feem to have furnifh’d them with the great.
eft Extent of Science.

That Knowledge in many Languages and Terms of
Art, :nd in the Hiftory of Opinions and Romantick
Hypotbhefes of Philofophers, fhould fometimes be of no
Effe&t in corre&ting Mens Fudgment, is not fo much
to be wonder’d at. But that in Mathematicks them-
felves, which are a 7eal Science, and founded in the
neceffary Nature of Things ; men of very great Abi-
lities in #bffrac? Computations, when they come to 4p-
22y thofe Computations to the Nature of Things, {hould
perfift in maintaining the moft palpable Abfurdities,
and in refufing to fee fome of the moft evident and 0b-
vious Truthsy is very ftrange.

An extraordinary Inftance of this, we have had of
late Years in very eminent Mathematicians, Mr. Leib-
witz, Mr. Herman, Mr. ’sGravefande, and Mr. Ber-
moulli 5 who (in order to raife a “Du? of Oppofition a-
gainft Sir Ifaac Newton’s Philolophy, the Glory of
which is the Application of abfiratt Mathematicks to
the real Phenomens of Nature,) have for fome Years
infifted with great Eagernefs, upon a Principle which
fubverts all Science, and which may eafily be made
appear (even to an ordinary Capacity) to be contrary to
the weceffary and effential Nature of Things.

What they contend for, is, "That the Force of any
Body in Motion, is proportional, not to its Pelocity,
but to the Square of its Velocity

The Abfurdity of which Notion, I fhall firft make
appear, and then thew what it is that has led thefe
Gentlemen into Errour.

In the Nature of Things, ’tis evident, every Lfeé?
muft neceflarily be proportionate to the Caufe %fffthac

ect ;
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Effe® ; that is, to the A&Zion of the Caufe, or the
Power exerted at the Time when the Effed is pro-
duced. To fuppofeany Effeé? proportional to the Sgnare
or Cube of its Canfe, isto {uppofe that an Effec? arifes
partly from its Caufé, and partly from * Nozhing.

In a Body in Motion, there may be confidered di-
ftin&ly, the Quantity of the Matter, and the Felo-
city of the Motion. The Force arifing from the Quan-
tity of the Matter as its Canfe, muft neceflarily be
proportional to the Quantity of the Matter :- And the
Force arifing from the Pelocity of the Motion as its
Canfé,muft neceffarily be proportional to the Felocity
of the Motion. The whole Force therefore arifing
from thefe zwo Caunfes, muft neceffarily be proportio-
#al to thele zwo Caufes taken together. And there-
fore in Bodies of equal Bignefs and Denfity, orin one
and the fame Body, the Quantity of Matter continu-
ing always the fame, the Force muft neceffarily be
always proportional to the Pelacity of the Motion. If
the Force were as the Square of the Velocity, all that
Pare of the Force, which was above the Proportion.
of the Pelocity, would arife either out of Nozhing, or
(according to Mr. Leibnitz’s Philofophy)out of fome

* Which is juft lite the Suppofition made by thofe Mathematicians, who
have taken it for granted, that % is equal to Infimite; that is, that as o
to 1, {0 1 is to Infinite; that is, that Infinite multiplied by o, isequalto
1, or an infinite Number of Nothings equal to Something ; which is pal.
pably falfe. ‘The true Proportion is, not aso to 1, {o 1to Infinite; butas
an Infinitefimal is to 1, {ois 1 to Infinite.. And as the Infinitefimal of an
Infinitefimal (thatis, afecond Fluxion, or the fecond Power of Infinitefimal)
s to 1, fo is 1 to. Infinity of Infinites, orthe fecond Power of Infinite; that
is, (for Inftance) ’tis as ajfimize {phyfical] Lineto an Infinite Surface, or asa
{finite (phyfical) Surface to an infinite Solid.. And as o (which is beyond all
Proportion lower than the Infinit’th Power of an Infinitefimal) isto 1, {ois 1t0
that which is beyond all Proportion kbigher than the Infinit’th Power of Infinite,
Which clearly removes the Foundation of all the ridicxions Confequences,
which have been drawn from.the Suppofitien of the fore-mention’d falfe
RBroportion, .

biving
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siving Soul efientially belonging to every Particle of
Matter,

Whenever any Effeit whatfoever, is in a duplicate
Proportion, or as the Square of any Canfe ’ts al-
ways either becaufe there are fwo Canfés atting at the
fame Time, or that one and the fame Canfe continues
to a&t for a double Quantity of Time.

The Refiflence made to a Body moving in any fuid
Medium, is ina duplicate Proportion to the Felociry
of its Motion ;. becaufe, in Proportion to its Felociry,
it is refifted by a greater Number of Particles in the
fame Time; and again, in Proportion to its Pelocizy,
tis refifted by the fame Particles fingly with a great-
er Force, as being to be moved our of their Places
with greater Velocity.

Light decreafes in a duplicate Proportion of its Di-
ftance from the Sun ; becaufe the Rays divaricate ace
cording to zwo Dimenfions ; according to the Dimen-
{ion upwards or downwards, and according to the Di-
menfion fide-ways. But according to the #bird Dimen-
{ion forwards from the Sun, a Ray of Light undergoes
no Alteration ; becaufe the Particles, of which it con-
{ifts, being emitted all of them with an equal Velocity,
continue every where at an equal Diftance from each
other.

One and the fame Caufe, a&ing in a double Quan-
tity of Time, produces the fame Effect, as two equal
Caufes acting in a fingle Quantity of Time. One and
the fame Force, in two Parts of Time, will caufe a
Body in Motion to defcribe the fame Space, as donble
the Force would do in one Part of Time. The Space
deftribed therefore by a Body in Motion, is not as the
Force ; but asthe Force and the Time taken together.

A
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A Body, with any the leaft afignable Force, will move
throuveh infinite Space, if it neets with 7o Refiftence,
inan snfinite Time. And in Spaces where there is an unz-
form Refiftence to Motion, the Space defiribed before
the Motion ceafes, muit needs be as the Force and as the
Time together: Becaule a dounble Force will carry a
Body rtwice as far in the fame Time, and will alfo
caufe the Motion to be twice as long Time in deflroy-
ing by an uniform Refiftence. The Space deftribed
therefore before the Motion ceafes, is in this Cafe de-
monftrably as the Square of the Force. A Body
thrown upwards with dowble Force, will be carried
four Times 2s high, before its Motion be ftopp’d by
the uniform Refiftence of Gravity ; becaufe the double
Force will carry it fwice as high in the fame Time,
and morcover require fwice the Time for the uniform
Refiftence to deftroy the Motion, The Cafe is the
fame in accelerated Motiony in Bodies acceleratedb
a Succeflion of claftick Impreflions, or falling with a
Motion accelerated by the uniform Power of Gravity,
or by any other uniform Power whatfoever. The
Space deftribed muft needs be asthe Force,and as the
Time wherein the Force operates.

What i havethusdemonftrated concerning any Force,
confidered as the Caufe producing an Effett; and con-
cerning the Zzme, during which the Force operates
is on all Hands acknowledged to be true concerning
Velocity. Aund therefore Pelocity and Force, in this
Cafe, are onc and the {fame Thins. So that to afirm
Furce to be as the Square of the Velocity, is to affirm
that the Forceis equal to the Square of it felf.

Now from hence appears very clearly the Ground
of the Errour thefe Gentlemen have fallen into, anc}

Fff o
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of their Mifapplication of the Experiments they build
upon.

PThe Effeit of a Force imprefs’d on a moveable
Body, is the Motion of that Body from cne Place to
another. Now forafmuch asthe Effeé# cannot but be
proportional to its Canfe, hence Mr. Lesbnitz (whom
the other Gentlemen have follow’d) contends that the
Space deferié’d by a Body in falling, is proportional te
the Force by which it is impell’d during its Fall,
and that the Force acquird by a Body in falling, is
proportional to the Space it bas deftribed in its Fall.
Which Space being agreed to be as the Sguare of the
Velocity (as being proportional to the Felocity and to
the Zzme taken zogether) hence they infer that the
Force likewile is as the Sguare of the Velocity.

But from what has been faid, ’tis plain, that the
Space deféribed in thefe and all other the like Cafes,
is not as the Zorce only, but as the Force and as the
Time wherein the Force alls 5 that is to fay, as the
Square of the Force. For the Canfé of the Quantity
of the Space defiribed, is not barely the Quantity of
the Force, but allo the Continuance of the Time
wherein the Force adts. The Force therefore and the
Time taken rogether, being neceflarily as the Space
deferibed 5 as the Pelocity and the Time taken roge-
ther, are on all Hands acknowledg’d to bey it follows
that the Pelocity and the Force are equal, and not the
Force as the Square of the Velocity.

When two unequal Bodies faftened at the Ends of
the Arms of a Balance of wnequal Length, counrer-
poife each other, and vibrate in equal Times ; as they
muft neceflarily do, being faffened to the Arms of the
fame Balance : which is an Obfervation Mr. Leibnitz
lays great Strefs upon : In7hat Cafe indeed the Forces

will
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will be as the Spaces deferibed. But not therefore as
the Squares of the Velocities. Tor in That Cafe, the
Velocities themfelves are as the Spaces deferibed,
becaufe the Tzmes are equal.

When a Body projected with a donble Velocsty, en-
ters deeper into Swow or foft Clay, or into a Heap of
fpringy orelaftick Parts, than in Proportion to its Ve.
bocity; ’tis not becaufe the Force is pore than pro-
portional to the Pelocity , but becaufe the Depth it
penetrates into a foft Medium, arifes partly from the
Degree of the Force or Velocity, and partly from the
Time wherein the Force operates before it be {pent.

In the Collifion of hard Bodies, tis (I think) agreed
on all Hands, that ’tis demonftrated by Reafon, and
confirmed by Experience ; that whena perfectly hard
Ball, moved with whatever Degree of Velocity. firikes
full upon another hard Ball, equal in Bignefs and
Weight, and without any Motion in it ; if the Ballsbe
anelaftick, they will both go on together the fame
Wav, dividing the Motion equally between them, with
balf the Velocity the firlt Ball had originally : But if
they be perfectly elaflick, the moving Ball will com-
municate its whole Motion and Velocity to the quie-
fcent Ball, and it felf Ze f1i0 in the others Place.
Were it true now, that the Force of the moving Bail
was as the Sguare of its Velocityy thefe Experinents
would then fhew (which is infinitely abfurd) that the
Force or wis inertie inthe quieftent Ball, the dead
Force, was always proportionai to the Sgquare of the
Velocity {which thefc Gentlemen affect fantaftically
to call the Jiving Force) of the moving Ball, whatever
its Velocity were, Or the Force in Both might juit as
reafonably be fuppofed to be as the Cude, or the gua-
drato-quadyate, or any other Power of the Velicity
of the moving Ball, Which is turning the Nature

¥Fffa of



( 388 )

of Things into Ridicule. Mr. Lezbnitz, in fome Let-
ters which he wrote into Zngland, intimated that
he had a Profpe& of a perpetual Motion, founded on
the Notion of a Vital Principle, or aitive Power
in Matter. But from the Experiments now mention-
ed, ’tis evident that if the Force of Bodies in Motion
could be exalted even to the znfinit’th Power of their
Velocity ; yet fince, to anfwer the Pheenomena of Na-
ture with Regard to Aftson and Re-aition, the fame
Force muft neceflarily be allowed to all guzefens Bo-
dies likewile 5 it could be of No Ejfect.

1. Aftronomical Obfervations made at Vera Cruz,
by Mr. Joleph Harris.  Revifed and communica-
ted by Edm. Halley, L.L.D. Aftron. Reg.
& R. S. S,

g HE Latitude of this Place I found (by feveral
diftant Obfervations made by a Quadrant of four
Feet Radius) to be 19° 12’ N,

On March 11, 1727. O, §. there happen’d here a
confiderable Eclipfe of the Sun, the greateft Obfcurs-
tion being about 104 Digits; and having that Morning
carefully adjufted the Pendulum Clock, and fixed a
Telefcope to the Index of the forefaid Quadrant, I ob.
ferved it to begininor about the 8. £. by §. Parc of the
Sun’s Disk at 49 # Minutes after Noon apparent Time ;
the Altitude of the Sun’s Center then was 67° 53/

We could not determine exactly the Middle of this
Eclipfe, but as near as we could judge, it hannen’d abour
b 3om P M.

The



