Dhilos - Trarie cect. A5 24 v

. ﬁy.l

y
The Royal Society is collaborating with JSTOR to digitize, preserve, and extend access to Q%

W2
Philosophical Transactions (1683-1775). RINOIN
www.jstor.org



(433)

H. Some Experiments and Obfervations concern-
ing Sounds. By Mr. Walker, late of Brazen-
Nofe-College, Oxon.. Communicated by
Dr. W. Mulgrave, Fell.Coll. Pbyf. and R, S.

T Ntending to try the Swiftnefs of Sounds, I provided
I a Pendulum which had Two Vibrations in 1" of
Time ; this I carefully adjufted at aWatch-maker’s ; it was
a Piece of {mall Virginal Wire with a Piftol Bulletat the
end of it, the Length of it was 9 % Inches to the middle
of theBullet : Ifirft made it about % of an Inch longer,
viz. i of the length of a Pendulum that vibrates 245,
but found it too flow, which I expeted, becaufe Mer-
Sennus tells us, [Harm. Uwiv, 1. 2. pro. 16.) that Two
Pendulums had their Vibrations one twice as quick as the
other, whereas one was 2 Foot, the other 81 Foot con-
trary to what Galileo demonftrates would happen if the
Air did not hinder ; who proves that Pendulums of dif-
ferent lengths [would iz #acuo] have the times of their
Vibrations in fub-duplicate Proportion to their lengths.

T took this Pendulum, and ftanding over againft a
high Wall I clapt Two {mall pieces of Boards together,
and obferved how long it was €’re the Echo return’d, and
I removed my Station till I found the Place whither the
Echo return’d inabout half a Second. But that I might di-
ftinguifh the time more nicely, I clapt every Second of
Time Ten or Fifteen times together ; {o that by this
Means I could the better difcover whether the Diftances
betwixt the Claps and the Echoes, and the following
Claps were equal.  And though it be very difficult to be
exa&, yet I could come within fome few Yards of the
Place I fought for, thus: I obferved the Two Places
where I could but juft difcover thatI was too aear, and
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where I was too far off ; and from the Mid-way betwixt
them | meafured to the Wall, which Meafure doubled,
was the Space that the Sound moved in half a Second.

Here follow the Numbers of Englifb Feet which a
Sound moved in one Second of time at {everal Trials.

Feer. Feet.
1. 147 9. I292
Merfennus {?_‘ =gsc4> 10. 1378
Florentine Exper. 3. 1148 II. 1292
Mr. Boyle’s above 4. 1200 2. 118y
5. 1256 13. 1278
6. 1507 I4. 1290
7. 1526 1§. I200

8. 1150

I have here added Four other Numbers; Two of them
Merfennus mentions, but the firft is that which he relies
upon, being the Refult of many Experiments that he
tried ; he fpeaks of it in his Baliff. prop. 39. and elfe-
where. The Second is grounded upon an Experiment
which he did not try himfelf, and he queftions whether
the Obfervation were accurate : He fays, the Sound of a
great Canon, which was heard in the Night 11" after
firing, pafled every Second 1920 French Foot [Tom. 3.
pa. 163.] The Third you have in the Book of the Flo-
rentine Experiments: The Academy del Cimento caufed
Six Harquebufles and Six Chambers to-be fired one after
another at the Diftance of 5739 Englifb Feet, and from
the Flafh to the Arrival of the Report of each was 5":
And repeating the Experiment at the mid-way, the Mo-
tion was exactly in half the time.
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The Fourth Mr. Boyle mentions in his Effay of Lan-
guid Motion, pa. 24. wherehe fays, he has more than
once diligently obferved, that the Motion-of Sound
pafles above 400 Yards in 1”.

The reft of the Numbers are colle@ed from Experi-
ments which [ tried in {everal Places. When the Fifth
was tried there was fome Wind ftirring, though not
much. The Sixth, Seventh and Tenth were tried i a
clear calm Morning : The Sixth and Seventh were tried
in Two places in St. Fobw's Grove.

The Twelfth Experiment was tried Two feveral
Mornings, thePlace where | ftood was about 395 Yards
from the Wall, and the Echo returned in 2”. The Thir-
teenth was tried at the Diftance of 213 Yards from the
fame Wall. And the Fourteenth another Morning at
215 Yards Diftance fromit ; in each of them the Sound
was reflected in 1”.

The Eighth Experiment was tried in St. Fob#’s: Cloiffer
and theFifteenth in New-Colege-Cloifter,where the Sound
was toffed from one end to another, forward and back
again feveral times, like that which Merfennus obferved
at Milan, where he thinks his Voyce was refleed thus
at leaft Ten times, {Reflex, ch. 20. p. 164.] In St.Fobn's-
Cloifter, which is 104 Foot and 7 Iaches long, I ftood
at one end, and the Sound was repeated 11 times in 2",
Oan the North fide of New-College-Cloiffer, which is 160
Foot and 8 Inches long, I ftood at one end and a Clap was
repeated 8 times ina little more than 2" ; [ guefs there
were 73 Echoesin 2”. From the Number of Echoes here
in 2", 1 computed the Swiftaefs of the Sound.

Merfennus and the Academy del Cimento conclude,
That Sounds are all of the fame Quickaefs, whether
they be great or {mall, and whatever Temper the Air is
of, though Merfennus was once of another Mind : But
Kircher, from feveral Experiments, infers, That loud
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Sounds move quicker than little ones, [Phon. pa. 14.]
Dr. Plot alfo tells us, the Echo returned the Sound of a
Piftol much quicker ‘than a Voice ; and that it repeated
more Syllables in the Night than in the Day, [0xf. pa.
7.1 whence it follows that the Sound moved flower in
the Night than in.the Day. Kircher fays, thatan Echo
which in-the Night repeated Fourteen Syllables, repeat-
ed but Seven of them in the Day, (Mufurg.li. 9. pa.244.]
which feems very odd. Becpufe there feems to be
{o great Affinity betwixt the Undulation of Water, and
the Propagation of Sound, therefore the Academy el
Cimento tried fome Experiments about the firft; and
they tell us, that the larger the Stone is which s thrown
into the.Water, and the greater the Force, by fo much
is the Undulation {wifter : Though Gaffendus had before
affirmed, that the Undulations of Water are all equally
fwife. And I have often obferved, that whena Stone
has.been thrown into the Water, the further the Undu-
lations removed  from the Center, the greater was the
Diftance from one another, even of thofe that rolied the
fame way.: So that the Motion of each precedent Undu-
Iation was quicker than that which followed it. . If this
may be allowed. for any Argument, it.makes for Xir-
cker’s Opinion..

By fome of thofe Experiments that I sried, I am incli-
ned to think, that the Sound moved quicker when it was
Calm, than in a Wind, even when the Sound moved
half way with the Wind. Some other Experiments feem’d
to me to confirm anOpinion of A7rcher’s, who fays, That
a Sound moves fwifter at firft than afterward, as is ufual
in other violent Motions.

There is feldom any Echo, where there is not fome
Wall, Wood, Bank, or fuch like, dire&ly oppofite, that
may refle¢t the Sound to the Perfon that makes it; but
in-8. Jobr's-Grove, if you ftand near the Gate le;;giing
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from the College to the Grove, and clap, the Echo will
return to you from the Bal. Coxrt, though a Linedrawn
from you to the Ba/-Court be not perpendicular to the
Wall there, but as much oblique as the Line 4B in Fig.x
is to the Line BC ; where 4 reprefents the Gate, BC the
Ball-Court-Wall, and BD another Wall. Or if you ftand
at E the Corner of the Grove next to Zrinity, and clap,
the Echo will return to you from the Ba/l.Court.

In the fame Grovel ftood about Twenty Yards from
the fame Gate, and the Gate being fhut, I clapt, and at
other times ftamped, and the Echo returned from the
Gate as loud, if not louder, thanthe Clap or Stamp.

An Echo refle@ed from a.Gate or Door has ufually a
bafer and duller Sound than that which is returned from
a Wall, this being much brisker.

As 1 have been walking towards a Wall, I have clap.
ed my Hands together feveral times, and I could diftin-

uith the Echo trom the Clap, till I came within Seven
or Eight Yards of the Wall.

In the Cloifters, where, as was faid before, the Echo
was repeated feveral times, the firft Repetition {eemed to
be flower than the {fecond or the third ; butof all the Re-
petitions, befides the firft, the fubfequent feemed flower
than the precedent.

I have obferved the Toffing of a Sound forward and
back again, in very many Places where there are paral-
lel Walls; and where the Diftance of the Walls is lefs,
there the Echoes follow one another quicker.

Wherefoever a Sound was thus tofled betwixt Two
Walls, if 1 ftood about the middle, I could hear the Sound
twice as quick, that is, twice as often repeated in 1”, as
if T ftood near one Wall ; the Sound being refleded to
me from both ends, when I ftood in the middle.
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In Z7rinity Ball-Cours, which is reprefented by Fi. ..
when I ftood and claptat B, Three or Four Yards from
the end of the Wall €, or at 4, which is oppofite to B,
the Sound was tofled betwixt the oppofite Walls ; but not
half fo long tiene as when I ftood betwixt the Walls. In
Places where there are parallel Walls, not above Six or
Eight Yards afunder, asin Trinity Ball-Court, and atthe
Entrasce into Sz §obn's-Grove, &c. I have heard the
Echoes of a Clap following one another diftintly enough ;
but there the Echoes of a Mufical Note, which was lon-
ger thana Clap, were fo confufed, that they {feemed one
continued long Sound : which makes me think, that the
Echo in fome Vaults, is nothing elfe but the Sound tof-
fed betwixe the Side-Walls, and betwixt the Top and
Bottom. This alfo makes me conjecture, that the Rea-
fon why Stringed Mufical Inftruments give a greater and
longer Sound to the Strings, than if the Strings were fixt
to a fingle Board, may be this; becauf¢ the Sound is
toffed from Side to Side in the Belly of the Inftrument.
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