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IL. Animadverfions upon fome Experiments relating
to the Force of moving Bodies 5 with two new Ex-
periments on the [ame Subjeft. By the Reve-
rend Dr. Defaguliers, F.®. S.

N a former Paper * I demonftrated, by Reafon and

Experiments, that the Momentum, or Force of mo-
ving Bodies, is always proportionable to their Mafs
multiplied into their Velocity ; as it is the Opinion of
the greateft Part of the Mathematicians and Philofo-
phers. Now I come to confider the Experiments, that
have led {fome ingenious Men into an Error, in relation
to this Propofition. Polenus in his Book 1 gives an
Account of his Experiments relating to this Matter,
in thefe Words: ¢« I took a Veflel, that had in it con-
« geal’d Tallow fix Inches deep, and fix’d it to a
¢« level Floor, in fuch manner, that the Surface of
« the Tallow, which was flat, thould every where be
« equally diftant from the Floor. I had caufed tobe
« made two Balls of equal Bignefs, the one of Lead,
« the other of Brafs, the laft of which was a little
« hollow in the middle, that it might weigh but one
« Pound, whilft the other weigh’d two. Sufpending
« thefe Balls from the Ceiling by Threads, in fuch
« manner, thatthe lighter Ball hung over the Surface
« of the Tallow, from twice the Height that the hea-
« vier Ball did ; I cut the Threads, and the Balls fal-
« ling perpendicularly upon the Tallow, by their

«

~

* philofoph. Tranf. No. 375. T De Caftellis, pag. 56. No. 118,

7 z « Fall

The Royal Society is collaborating with JSTOR to digitize, preserve, and extend access to 2
Philosophical Transactions (1683-1775). STOR

WWWw.jstor.org



(13
117
(14
«
(4]
o<
119
[13
(12
(17
(14
[13
(13
(24
(1]
(14
(47
[41
(17
[1
(24
[£3
w
“
€
(14

(19

( 186 )

Fall made Pits in the Tallow, that were precifely
equal : the Ball of one Pound, from the Beginning
of its [all, till it came to reft, going througlra-Space
exprefs’d by the Number two, produc’d an Effedt
equal to that, which the two Pound Ball did pro-
duce, in falling thro'a Space exprefs'd by the Num-
ber one. It follows therefore, that we may look
upon it as a fettled Truth, That the a&ive Forces
(vires vivas) of falling Bodies are then equal, when
their proper Weights are in a reciprocal Ratio of
the Spaces, which the faid Bodies defcribe by their
Fall. And becaufe thefe Spaces are in the fame Re-
tio, as the Squaresof the Numbers exprefling the Ve-
loeittes ; it appears by the Expermment, that the
altive Force (vim vivam ) of the falling Body, is
that which is made up of the Body itfelf, multiplied
into the Space defcribed in the Fall, or into the
Squareof the Number, that expreffes the Velocity of
the Body, at the end of the Motion. This Experi-
ment I did not only make once, but feveral times,
changing the Balls, the Diftances, and the Body on
which they fell; as for example, making ufe of Clay,
or of foft Wax: and notwithftanding thefe various
ways of trying the Experiments, the Effe&s were
conftantly the fame ; which made me eafily con-
clude, thatthere was always the fame Reafon in Na-
ture for this Phenomenon.

Thus far Polenus, whofe Miftake lies in this; that

he eftimates the Force of the Stroke of the falling Balls,
by the Depth of the Impreflion made in the Tallow,
Clay, Wax, or any yielding Subftance. But we muft
confider, that when two Bodies move with equal Farces,
but different Velocities, that, which moves the {wifteft,
muft make the deepeft Impreflion, whilft the floweft
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Body communicates its Motion to the Clayround about,
and therefore does not firike in fo deep as the {wiftex
Body, which puts in Motion few Parts of the Clay, be-
fides thofe that are before it, and which Parts have {o
much lefs Time to oppofe this Body’s Motion, as its
Velocity is greater than the other’s. To make this
plainer, Let us fuppofe a Door half open, and moving
very freely on its Hinges ; if a Piftol be fird againt it,
the Ball will go thro’ the Door without moving it out
of its Place; but if we take a large Weight of Lead,
and throw it againft the fame Door, with the fame
Force as the Piftol Bullet mov’d, the Door will be re-
mov'd from its Pofition, and carried out of the Place
on its Hinges by the Stroke ; becaufe in the firft Cafe,
the Motion of the Ball is communicated but to a few
Parts of the Door, and in the laft it is diffus’d all
over it. Nay, the Door will be mov’d by the Stroke,
even tho’ there thould be a prominent Part in the Lead,
that fhould be no bigger than a Piftol-Bullet, in order
to ftrike the Door upon no more of its Surface, than
the Bullet had done.

For illuflrating this fartber I comriv'd the following
Experiment,

I caus’d a Machine to be made, as reprefented in P/ L.
Fig. 1. confifting of a Bafe of Wood A B, which could
be fet horizontal by means of three Screws, {uch as
$S : Upon this Board, or Bale, there ftood upright two
parallel Boards, about four Inches wide, and four In-
ches afunder, with the Elbow-piece EF {liding behind
one of them, fo as to raife its upper End F to any
Height defired. Between thefe Boards, {quare Frames
of Wood GG &. with Paper extended upon them,
could flide in, to the Number of Six, in an horizontal

Ziz 2 Pofition.



( 288 )

Pofition, Thefe Paper Diaphragms being thus plac’d,
I {ufpended an Ivory Ball of about one Inch and an half
Diameter, weighing fomething more than an Qunce
and an half, by a fhort Thread, under F, fo that its
Center of Gravity hung four foot over the firft Dia-
phragm; then cutting the Thread, the Ball fell upon the
Paper, and by its perpendicular Stroke broke thro’ that
Diaphragm, and the three next under it. Then put-
ting fo much Lead into the Ballabovemention’d, (which
was made hollow for that Purpofe) as to make it weigh
twice as much as it did before; and bringing down F,
to let it fall but from one foot, it broke thro’ only two
Diaphragms by its Fall. Making the Experiment fe-
veral times with different Heights, but ftill keeping the
Proportion in Height of four to one, when the Balls
were as one and two, the heavy and floweft Ball broke
thro’ but half the Number of Papers. It happen’d
indeed {ometimes, that there was fome little difference,
when the Papers were not equally ftrong, or equaily
ftretch’d, but the fwifteft Ball always broke through
more Papers than the flow one.

Now tho’ this Experiment does at firft feem to con-
firm Polfenus’s Theory 5 yet, when duly weigh’d, it
proves no fuch thing. For the lighter Ball does not
break thro’ more Papers, becaufe it has more Force, or
a greater Quantity of Motion, but becaufe each Dia-
phragmn has but half the time to refift the Ball, that
falls with a double Velocity, and therefore their Refi-
ftance being as-the time, as many more of them muft
be broken by the fwift Ball, as by the {low one.

P.S. To all the Objectors, that allow the Force of
moving Bodies, and their Quantity of Motion to be the
fame, what has been faid in this and my former Pa-
per, feems to be a full Anfwer; but as there are now
{ome Philofophers, who diftinguifh that Force from the

Quantity
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Quantity of Motion, I am oblig’d to fay fomething
more for the clearing up of that Point.

If I underftand them right, they call vis viva a Force,
whofe Effet is fenfible, as the Force of Gravity, whenit
accelerates Bodies in their Fall ; and vis mortua a Force,
which being deftroy’d, produces no fenfible Effect, as
the Force of Gravity a&ing upon a Weight in one Scale
of a Balance, when the Weight cannot defcend by rea-
fon of a Counterpoife in the other Scale. But certain-
ly no Man, that confiders the thing attentively, would
make that Diftin&ion. However, fince Polenus allows,
that the Quantity of Motion in Bodies is as the Mafs
multiplied into the Velocity (or MV); but fays, that
the Force, with which they a&, which he diftingaithes
by the Name of vis viva, 1sas the Mafs multiplied in-
to the Square of the Velocity, or MV V : I have made
the following Experiment to thew his-Notion to be in-
confiftent ; tho all the Pbanomena of unequal Weights
applied to a Starera, fo as to make an ALquilibrium,
might ferve for that Purpofe, if it had not been obje-
¢&ed, that the particular Conftru&ion of the Machine
hinder’d it from agreeing with the fuppos’d Theorem,
that the Force is as the Matter multiply’d into tue
Square of the Velocity.

EXPERIMENT.

Let two Balls, A and B, (PLI. Fig. 2.) be joyn'd by a
String, which going thro’ the fmooth Holc C of ancven
Table, and under the Pulley P, fufpends 1 Weight W,
It is plain, that upon letting go the Balls A and B, from
the Places A and B, they will move towards C with
the fame Force, becaufe each of them will be drawn
towards C by half the Force of the Weight W, whe-
ther the Balls be equal, or unequal. -

1. The
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1. The Balls being of two Ounces each (of Ivory?,
were, at the fame inftant of Time, let loofe from A and
B, each diftant twelve Inches from C, and both came
to C at the fame Time. Herethe equal Forces wiil
agree with the Produ& of the Maffes into the Veloci-
ties, or into the Squares of the Velocities; becaufe
Ax12 =Bx 12, as well as Axi44 is equal to
Bx 144.

2. If A be taken of four Ounces Weight, and let go
from D, or fix Inches, whilft B, ftill equal to two,
moves from 12 Inches; both Bodies will again meet at
C: thercfore herethe equal Forces mult be exprefs'd by
the Maffes into the Velocities,and not intotheir Squares ;
for tho” Ax6 be equal to Bxr2 (4x6 = 2 x12),
Ax6x6, or 144 is but half of Bx12 x 12, or 288,
Whereas if the Forces had been as Polenus affirms, B
fhould have been let loofe only from 8. 4 Inches.

3. When A is fix Ounces, it is let loofe only from
E, or 4 Inches, to meet at C with B let loofz from 12
for then Axq4=DBx 12, whillt Axgxg4, or 96, is
three times lefs than Bxr2x12, or 288. So that ac-
cording to Polenus, B muft have been let loofe from 7 ;
but in that Cafe it comes fooner to C than A.

N. B. The Weight W muft be greater than the
Weight of both Balls, leaft the Friction of the Table
fhould fpoil the Experiment.
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