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VI. 4 Remark upon the New Opinion relating to
the Forces of moving Bodies, in the cafe of the
Collifion ¢f Non-Elaftic Bodies, By Mr. John
Eames, F, R. S.

I. HE antient Opinion, and moft generally enter-

~ tained, 1s, that the Forces of Bodies in Motion
are as their Quaatitics of Motion, z e. as their Quanti-
ties of Matter multiplicd by their refpective Celeri-
ties.

2. The new Opinion is, that the Forces of Bodies in
Motion are as their Quantities of Matter multiplied by
the Squares of the Velocities ; fo that in equal Mat-
fes the moving Forces will not be as the Velocities
themfelves, but as their Squares,

3. Hence it follows, that a Body moving with five
Degrees of Velecity, moves with five and twenty Times
more Force, than when it moves but with one Degree ;
whereas according to the common Opinion, it has but
five times as much, 7.¢. proportionalto its Velocity.

4. The lateft Experiments brought to prove the
truth of the new Opinion are made upon foft, ot
yielding Subftances. Now thefe have been alrea-
dy obferved to be a little complicated, and improper
for this Purpofe. The proper Ufe of Experiments of
this kind being rather to difcover, and fettle the Laws,
which fuchkind of Subftances obferve in the Refiftance
they make to Bodies moving in them, than the Forces
themfelves, with which the Bodies move, which. ought
to be determined before hand by fome fimple Experi-
ment, fit to determine that Matter.

5. A
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5. A variety of Experiments have been made, and
reafoning ufed in Ergland and France, to prove the
Truth ot the common Opinion; but they do not en-
tircly fatisfie all the Gentlemen on the other fide of
the Queftion. The prefent ingenious ProfedJor of Ma-
thematicks and Philofophy at Utrecht telts us in the
Preface to his Fpitome Elementorum FPhyfico-Mathemati-
corum, publifh’d this Year, Aduno 1726, In corporum mo-
torum Viribus fupputandis amplexus fum [ententiam Cl.
Leibnit{ii, Hugenii, Poleni, S. Gravefandii, &' antique
valedixi, quam haclenns foveram, & docueram : Negue
me retinuerunt argumenta docliffimorum viroram in Galliis
£ Britannia eandem defendentium.

Et quands experimenta a Poleno & ’S Gravefandio
defcripta examinantur & infpiciuntar, tam manifefto e-
Vincunt Vires corporum percutientium effe in ratione com-
pofita ex quadrata velocitatum, & fimplici maffarum, at
illis jubfcribere tencamur, nifi apertiffimis contradicere ftu-
deamus.

6. 1beg leave to cxamine the truth of the new
Opinion in the Cafe here propofed, wviz. Pires corporum
percutientium 5 and 1 fhall endeavour to fhew from
their own Principles, that it cannot be true in all the
Cafes of Non Elaftic Bedies.

7. “Tisallowd, that the common Rules of finding
the Velocities of Non-Elaftic Bodies after the Stroke
are true : For thus the ingenious Mr. S. Gravefand
tells us in Paragraph 251, ot his Supplementum Phyfi-
cum 5 Ex hoc principio (i.e. multiplicando maffam per velo-
citatem) deduxére Philofophi ipfas illas requlas 0. 234. [
237. [- quas mos variis modis ex principiis noftris deduxi-
mus ; mirum hic quid contigit, error erroris fuit deftruc-
tio, & duplex error ad wveritatem conduxit; falfum de
menfura virium [ecuti [unt principium, & quod wveritati
eziam minime congraum eft, wnullam vim intro premendo
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partes, & barum fuperando cobafionem corpora amittere po
Suere.

8. Now the Rule for finding the common Velocity
of Non-Elafiic Bodies moving the fame way after the
Collifion, is, to divide the Sum of the Quantities of
Motion in the two Bodies, by the Sum of the Quan-
tity of Matter.

9. 'Tis alfo granted, Motu duobus corporibus commu-
#i corpora hec in fe mutuo agere non poffe. In Sek. 215.
Supplement. Phyf.

10. Pendet ergo iftus a wvelocitate refpeftiva, qua ma-
nente intenfitas impallionis eadem erit, quomodocunque
celeritates abfolut@ varient.

11, Ab intenfitate hac pendet partium introceffio, que
ergo femper eadem erit, fi duo corpora eadem welocitate
refpectiva in fe mutuo incurrunt, quibufcunque velocitati-
bus moveantur.

12. Thefe Principles furnifh us with an Argument
againft the new Opinion. For if it be true, then e-
qual Caufes may have unequal Effects, and that in
their own fenfe of an Effeét : The Proof fhall be ta-
ken from Inflances of the Effe&s of the Collifion of
Non-Elaftic Bodies, whofe refpe&tive Velocities fhall
be always equal.

13. Let (4) and (B) fland for two Non-Elaftic
Bodies ot equal Quantities of Matter ; and let (B) be
at reft, while (A) moves tcwards it with 8 degrees of
Velocity.

1. Here the common Velocity after the Stroke
will be halt the Velocity of | A) belore the Stroke,
2 e. 4 degrees,  Confequently the force in (BY thus
comn:unicated by the Stroke will be as its Square,
or 16.

Bb 2. Let
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2. Let (B) move forward with two degrees of Ve-
locity, and (A) follow it with 10 degrees; the re-
fpective Velocity will be 8 as belore ; confequently
by paragraph rcth of this Paper, the Strokes in both
cafes are equal. The Velocity in (B) after the Stroke
will be half the Sum of the Velocities before the
Stroke, or 6 degrees, by Paragraph 8th.

According to the new Opinion, the Forces being as
the Squares of the Velocities, the Force of (B beiore
the Stroke will be to its Force after the Stroke, as the
Square of 2 is to the Square of 6; 7 e. as 4 is to 36.
Subdu¢t the Force in {B) betore the Strcke, trom the
Force it has alter the Stroke, and you have the De-
grees of Force communicated by the Stroke: Which,
it this Opinion were true, would be 32, 7z ¢ jult dou-
ble the Number of Degrees communicated by the
fame Force in the former Inftance, which was but as
16. Thus equal Strokes produce unequal EffeGts in
our fenfe of Effects.

14. The following Table gives feveral other Inftan.
ces. In the three firft Columns you have the Veloci-
ties of the two Bodies both before, and after the Stroke;
in the two next, you have the Forces in (B) both be-
fore. and after the Stroke; and in the fixth, the Difle-
rence of thofe Forces, or the different Degrees of
Force effe¢ted by the fame Stroke; and in the laft Co-
lumn, the Proportion of thofe Forces, or Effects of

the Caufe or Stroke.

The
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et Force com-
The Velo- municated |
city in The Forces | by e [ Propor-
in B. Stroke. tion.
A B B :
8 o 4] 9 16 16

10 2 6] 4 36 32
14 6 10} 36 102> 64
18 10 14 |too 196 96
22 14 18 |196 324 | 128
26 18 22 [524 485 160 o)

s
Before After |Before After

OO Nl N =

“~ “w
the Stroke. 'the Stroke

15. If it be faid, that T have not confider’d the o-
ther part of the entire Effect of the Stroke, the Tatro-
preflion of the Parts; 1 reply, this will make bur a
fmall Alteration in the matter ; fince the Intropreffions
in all thefe Cafes are cqual, { Paragr 11.) the rela-
tive Velocities being by fuppofition the fame: So that
notwithl{landing upon the whole, one and the fame,
or equal Caufes, will produce unequal Effects.
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