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An introducory Effay to the doflrine of Sounds,
containing fome propofals for the improvement of
Acoufticks ; As it was prefented to the Dublin
Society Nov. 12. 1683. by the Right Reverend
Farker in God Narciflus Lord Bifbop of Ferns and
Leighlin, |

BEmg to treat of the Doé&rine of Sexnds, 1 hold it

A Jconvenient to premi‘c fomething in the general

concerning this Theory ; which may icrve at once toin-

gageyourattention, and excufe my pains, when I fhall
have recommended them, as beftow'd on a fubje@ not
altogether ufelefs and unfruitful.

And for this purpofe I fhall omit to {peak any thing of
the Excellency of the matter inhand ; though it might be
celebrated by Arguments drawn from feveral Topicks,
and particularly trom this, that new difcoveries and im-
provements may be made, both asto the Generation, Pro-
pagation and Reception of Sounds into the Senfe ; which
inapeculiar manner agrees to this, above the object ot a-
ny other Senfe whatfoever. Ithall, 1 fay, omit thefe
things, and apply my felt wholy to the ty/efz/nefs of the
Theory, that we are now falling upon; which I think
cannot better be difcovered, than by making a compa-
rifon ‘twixt the Senfesot Seeing and Flearing asto their
improvements. l mean,by fhewing,that this later ot /Hear-
ing, is capable of all thofe improvements which the Senfe
of Seeing has received from Art; befides many more ad-
vantages, that the £ar may enjoy, by the help of our Do-
@rine, above the Eye; all which moreover will be of as
great benetit to mankind, as any thing that 0ptcks have
yet difcovered, it not of greater; which, wirh fome o-
ther preeminencies that it has upon another Scere, will
happily render Arouficks the nobler Scicuce of the two.

In order to the making good what I but now promifed

of the Comparifon of thefe two Faculticsof Seesng and
Hear-
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Hearing, as to-rheir improvements, Tobferve,

That Vifien is threetold, Direlt, Rufrailed, and Reflex' d;
anfwerable whereunto we have Opteck , Dioptricks, and
Catoptricks. )

In like manner Hearing may be devided tato Direlt,
Refraded, and Reflex d ; whereto anfwer three partsof our
DoCrine of seouflicks ; which are yet namelefs, unlefs we
call them Aeoufticks, Diacoufticks, and Catacoufticks, or
( inanother fence, but toas good purpofe ) Phonicks, Dia-
phonicks, and Cataphonicks.

1. Diredt Vifion has been improv'd two ways; ex par-
te Obje@i, and ex parte Organi vel Medij.

I. Ex parte Objeddi Direct Vilion has receiv'd advan-
tagesby the Arts of Producing, Conferving and Imitating
Lzght and Colours, which are the Obje@s of Vifion

1. Forthe Art of Producing Light, wehave thé Fricati-
onof all hard Bodies; that beget Firc; efpecially of -the
Flint and Steel; and inﬁeaf of the Flint, moft hard
Stones (as well as the Cane) may be us'd to the fame ef-
te&t; as upontrial 1have found. Add hereto the lately
invetited Phofphorus, which isa new and admirable way
of ‘producing a Lucid fubffance by Art, out of a body in
itfelt'not Lucid,; and therefore may not unfitly be term'd
an Artificial produttion of Light. '

And then of the Art of Conferving Light, the Lapis Bo-
nonienfis is a notable 1nftance: and {o happily were the
Sepulchral Lamps of the Ancients.

2. Asto Colours 'tis the greateft part of the Artof Ly-
ing tobeableto make and fix (that is preferve ) them;
and the Painters.and Limners will own it to be no fmall
part of their Skill to bzable well to Mex ( that isin effect,
to Generate ) Lolours.

3. Yor Imitation of Light and Colours 'tis well known
how far Perfpeffiv: with the Art of Limning and Sha-
dowing, have gone thereinswhich all tend fomeway to the
Advance or Improvement of Diref Vifion.

F 2 Add
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Add toall thefe, Tthat e du: Application of Light to th:
Objefd renders it Vifible, if it were not fo before ; as ap-
pears from a dark room illuminated : or elfe makes it bet-
ter and more traly difcernable by the Senfe of §_czng; if be-
fore it might have beeu difcern'd.

_ Hence the fame Co/our in a divers Light will appear dif-

fereur, and no Pidur can well be difcern’d or judg'd of,
but by it's true Light. Befides, the Limn r will aflure you,
that he caa hardly make true work or hit the Airof a face
exactly, unlefs he draw by a Norgh-Light, by reafon of
the Steddirefs of that; and the uncertainty of all other
Lights whatloever., Which things (hew, that the Ars of
duly applying Light to th. 0bj-étdoes very much help and
improve Vifion.  So alfo does the due placing of the 04-
7:¢, asto Height and Diffanc:. But to enumerate all things,
that help Dyr.ét Fiffon, would be infinite.

2. Ex parte Organi v [ M. dij Dire& Vifion has beenim-
proved by making ufe of a Tube, without Glafles,or a mans
clos’'d hand, to look throw; which admitting into the
£y: only the principal raies, that come directly from the
Obje't, do very much ftrengthen and clear the Sight, by
excluding all the Collateral raies, that croudinginto the
Eye, together with the direct ones, would confound and
ditturb it, partly by miying and interfering with the Di-
rect raies, and partly ¢ or rather chiefly ) by too much
enlightening th= fund of the Eye, whetein Vifion is truly
¢ though then imperfectly ) made.

On thisis founded the Arc of making Speffacles without
Glaffes; (aswell as Tubes) whichis done by putting into
the Glafs-holes ( inftecd of Glafles/ two thort Tubes of be-
tween ? and 4 inches long ffor their length is to be vary'd
according to the age oreye of the beholder, and foalfo is
the Diameter of the extfeam ends) which Tubes being
made of Spanifh Leath.r (or paft-board, or fome fuchlike
matter ) anl black'd on the infide, are {o to be plac’d, as

that the vifual raies, receiv’d throw them may meet in
one
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one point ( or rather ifluc out from one point ; of the Ob-
je& fanding at fuch a due diftance, as the perfon may
clearly and diftinctly fee it, or according to hislength of
Sight (as ABC,in the firft Fig.)

And thefeSpectacles may be fuppofed better for preferv-
ing the Sight, then the ordinary ones with Glafles becaufe
they reprefent theObje&t more naturally,and withal more
clearly and diftinctly to the Eye,then the other, whofe re-
fracted raies being colleCted together with the right ones
in the Glafles, do fomewhat confound good Vifion; as be-
fore. Efpecially if the vifive power be ftrong enough to
be fufficiently determin’d by the right raies alone.

For [ fpeak now of prelerving a good Eye by thefe
Spectacles ; which holdsin proportion true alfo of a bad
one. Becaufe thofe Raijes ( both rizht and refracted) be-
ing colleted and brought {o nearthe Eye ( whether good
orbad ) as the Spectacles are uflually plac'd, dotoo much
affect it, bothby their own brightnefs, and alfo by the
brightnefs of the coloursof the Ubje& ( when they arc
bright ) which is brought very near alfo; whereby the
Eye isdazl'd and confounded s unlefs there be a ftrong at-
tention and conatus of the Spirits, whereto the bright
Raies do cerrainly engage them ; which ofneccﬁity wea-
kens Vifion ; efpecially if thefe Glafs-fpectacles be much
us'd.

Wherefore the now defcrib’d new Tube-fpectacles, con-
tributing fo much to the help and prefervation of Sighr,
may well be counted an improvement of Direét Vilion ;
becaufe theyconvey thez raies to the Eye without any
kind of refraction whatioever. Seeing the fame Object al-
fo through various holes, plac'd at certain diftances,
does fomeéwhat alter Vifion; but of this perhaps more
hereafter.

Now as Direct Vifron has thus been improv'd ; {o like-
wife Direit Hearmg partly has already receiv'd, and part-
ly may ( by the Doltrine wheteof we are treating, if well

cule
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cultivated) farther receive as great and notable Improve-
ments, both ex parte Objecti, and ex parte Organi ve/ Me-
dij.

}x. Asto the 0bjeél of hearing, which is Sound, improve-
ment has been and may be made, both as to the Begetzing,
and as to the (onveying or Propagatiag (which is a kind of
Conferving ) of Sounds.

1. Asto the Begetting of Sounds. The Art of Imita-
ting anySound, whether by Speaking ( that ispronoun-
cing ) any kind of Language, ( which really is an Art;
and the 4r¢ of [peaking perhapsoncof the greateft ) or by
whiftling or by Singing ( which are allow'd Arts)or by
Holloweng or Luring, (which the Huntfman and Faulkner
would have tobean Art alfo) or by Imitating with the
Mouth ( orotherwife ) the voice of any Animal; as of
RQuails, Cats and the like, or by Reprefenting any Sound
begotten by the Collifion of Solid Bodies or after any o-
ther manner ; thefe are all Improvements ot Direét Hear-
zng, and may be improv'd.

Moreover the skill to make all forts of Mufical Inftru-
ments, both Ancientand Modern, whether 14 27d Inftru-
mentsor String d, or of any other forr, whereof there
are very many ( as Drums, Bells, the Syfrum of the Egyp-
tians, and the like ) thatbeget ( and not only propagate)
Sounds; the skill of making thefe, 1 fay, is an Art,
that has as much improved Diredt H aring, as an Harmo-
nious Sound exceeds a fingle and rude one, that is, an im-
mufical Toneswhich Artisyet capable of farther Improve-
ment. And I dohope, that by the rules, which may
happily be laid down, concerning the Nazare, Propa-
gation and Proportion or Adapting of Sounds, a way may
be found out, both to improve Muical Inflrum nts al-
ready in ufe, and toinvent new ones, that fhall be more
{weet and lufhious, then any yet known. Befides that
by the fame means Inffruments may be made, that fhall
imitate any {ound in Nature, that is not Articulate; be

it
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it of Bird, Beaft, or what thing elfe foever.

2. The Conveying and Propagating (which is a kind of
Conferving ) ot Sounds, is much help'd by duly placing th.
Sonorous Bedy, and al{o by the Medium.

For if the Medium be Thin and Quiefeent, and the
Sounding body plac'd conveniently, the ¢ound will be eafi-
ly and regularly propagated,and mightily conferv'd.Ifay,

1. If the Meaium be 'Thin and Quiefcent; becavfe it other-
wife caufeth a Refradled Sozfrbz‘; of which atterwards.
Hencein a §¢i/l Evening or the dead of the night (when the
wind ceafes ) a Sound 1sbe:ter fent out and to a greater
diftance, then otherwife; though much of this may be
afcrib'd toit’s Refradflion alfo.

2.1 fay, that the Svnorous Body muft be plac'd convenient-
ly, near a Smoth wall, near Water, or a Plain, whofe fur-
tace is even.

1. Near a Smooth wall, either Plane or Arch’d (Cyclo-
idically or Elliptically, rather thenotherwife; thougha
Circular or any Arch willdo ; but not {o well. )

Hence in a Church, the nearer the Preacher ftands to
the wall (and certajnly tis much the beft way to place
Pulpits near the wall )rie better is he heard, efpeciaily by
tho?e, who ftand near the wall alfo, though at a greater
diftance from the Pulpit; thofe at the remoteft end of
the Church, by laying their Fars fomewhai clofe to the
wall, may hear him eafier tiien thofe in the middie.

Hence alfodo ariie Hhijpering places. Yorthe voice be-
ing applied to oue end ot anArch,eaf'y rouls to the other.
And indeed were the moricn cnl propazation of (ounds
but rightly underftoed, ‘twould be no hard matter to con-
trive Whijpering places of infinite variety and ufe. And
perhaps there could be no betteror more pleafant hea-
ring a Confort of Mujick , then at tweha place asthis; where
the Sounds rouling long together, beiore they come to
the Far, muft needsconfoli:late and imbody into one;
which becomes a true compofition of Sounds, and is the
very life and foul of Confort. 2.
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2. If the Sonorous body be plac’'d near #ater the found
will eafily be convey’d, yet mollified; as experience teach-
eth us from a Ring of Bells near a river and a great
Gun thot off at Sea ; which differ much in the firength,
and yet foftnefs and continuance or propagation of their
Sounds, from the fameat land; where the Sound is more
harfh and more perifhing, or much fooner decays.

3.Inaplanea Voice may be heard at a far greater di-
ftance, then inuneven ground. '

The Reafon of allwhich laft nam'd Phenomena is the
fame, becaufe the Sonorous air meeting with littleor no
refiftance upon a Plane ( much lefs upon an Arch'd)
{fmooth fuperficies, eafily rouls along it, without being
let or hindred in its Motion, and confequently without
having its parts diffigur'd, and putinto another kind of
Revolation, then what they had ac the firft begetting of
the Sound. Whichisthe trae caufe of its Prefervation or
Progreffion ; and fails much when the air paffes over an
uneven furface, according to the degrees of its inequali-
ty.and fomewhat al{o, when it pafles over the plane fuper-
ficies of a body, that is hard and refilting.

Wherefore the fmooth top of the Water (byreafon of
its yielding to the Arch'd air, and gently rifing again
with a kind of refurge, like to Elafficity, though it be not
fo; by which refurge it quickens and haftens the motion of
the air rouling over it, and by 1t’s yielding preferves it in
it's Arch’d Cycloidical or Eliptical Figure ) the {mooth
top of the water, Ifay, for thefe reafons, and by thefe
means, conveys a Sound more entire and to a greater
diftance, then the plane furfaceof a pieceof ground, a
wall, or any other Solid Body whatever cando.

As for the Speaking Trumpet, by which a voice may be
conveyed to a confiderable diftance, I refer it's confide-
ration to that of Refrafted Seunds or Refrabted Audition.

‘Thusmuch of the Improvements of Hearing, thatre-
fpet it's0b; & which is Sound.

2, The
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2. The Organ and Dlegrum arc to be conitder'd. Aud,
1. The Organ, whichisthe Ear,is helpt much by placing
itnear akall ( efpectally at one end of an Arch, the
Sound being begotten at the other ) or near the Sarface of
Iater, or ot the Earth ; alopg which the Sounds are moft
eafily and naturally convey'd; as was before declard.
And “tisincredible, how far a found made upon theEarth
{ by the trampling ot a Troop of Horfes, tor Example )
may be heard in a thll night, if a man laieshis Ear clofe
to the ground inalarge plane.

Otacouflicks herc comein for helping the Ear , which
may be fo contriv'd (by a right underftanding the Progre/-
Jon of Sounds, which is the principal thing to be known
tor the due regulating all fuch kinds of Infiraments ) as
that the Sound might enter the Lar without any Refracts
on; butasnow they are generally made 1 reter them to
Refraded Audition.

2. Asto the Medium, 1 know not how that, by any
contrivance of Art, canadvantage Direfl Hearing, o-
therwife then 1 have declar d already in the propagation
or conveyance ot Sounds; thongh to the Refraéting or Re-
flefting of them it may very much conduce; of which
prefently.

Aud fo 1have done with the firft part of my prefent un-
derraking, which is the Comparifon of Direit Vifon and Au-
drtion, asto their Improvements tromArt. The reltfollow,

Wherefore,

II. Concerning Refradted Fifion and it’s Comparifon, I
cblerve, that Refrailed I'ifion is always made Ex parte
Medry s as Reflefled is ex parte Objeits, And therefore
though Direté Vifon may be help'd ex parte 0bjeéti, Medit
velOrgani; yet Refrafted can be improv'd only ex par-
re Medif, and Reflefled ex: parte Corporis oppofiti alone.
Ualefs 1t be in a mixt or compound Vifion, that is Re-
frafto- Reflext,when the reflext raies pafsto theEye through
a refracting Medium, fuch as the Medium lnternum,

G Coil-
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contain’d in the body of the Eye, always is. So that in
trath all Vifion is Refratled, by an Internal Refraction
made in zp/o Oculo.

And all that T have fpoken of ZZfion holds true of Hear-
ing alfo, both R-frattedand Reflext, and thercfore need
not be repeated.

Refratted Vifior arifes from the different Denfity , Fi-
gere and Magnitude of the Medium ; which is fomewhat
alter’d alfoby the divers Incidence of the Vifible raies. And
foit is in Refraéted Hearing , all thefe Caufes concur
to it's production, and fome others to be hereafter con-
fiderd.

Now as any Obje&t (a man for example ) feen through
a thicken'd air, by Refraétzon appears greater then really
he is : So likewife a Soznd, heard through the fame thick-
ned part of the Atmofphear, will be confiderably vary’d
from what it would feem to be, if heard through a
thinner Medium. ,

And thisT call a Refraéted Sound. But what this Re-
fra@ion of Sound is, and how caus'd, may hereafter be
difcufs'd, when the nature and motion or progreflion of
Sounds are well ftated.

For the Improvement of Refraéled Vifon artificial In-
firuments have been made, by grinding or blowing Glaf-
fes into a certain Figure, and placing them at due di-
ftances; whereby the Objeét may be( as’twere ) enabled
to fend forth it's raies more vigoroully, and the Vifive
Faculty impowered the better to receive them  And thus
alfoinftruments may be contriv'd for the affifting both
the Senorous Body, to fend forth it’s Sound more ftrongly,
and the Acouflick Faculty to receive anddifcern it more
eafily and clearly.

For , ,
1. As afine Glafs Bubble, fill'd wirh clear water, and

placd before a burning Candle or Tamp, does help it to

dart forth it’s raies  to a prodigious length and brightnefs:
So
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So an Infirument may be invented, that apply’d to the
Mouth ( or any Sonorous body ) fhall fend forth the voice
diftin&tly to as prodigious a diftance and loudnefs.

Yor it the Stentoro-phonecon (which is but a rude and
unartificial Inftrament. ) does fuch great fcars; what
might be done with one compos'd according to the rules
of Art? whofcmake thould comply with the Laws of So-
norous Moticn ( which that does not) and therefore not
{fo much Refraét, asto alter and confound the Tone of
the Voice and words ( as that fomewhat does. )

Now of what ufe fuch an Inftrument might be for
fpcaking clearly and articulately at a diftance, ( and that
without altering the Tone of the Voice ) whether 1t beat
Sea orat Land ( butefpecially at €ea in tempeftuous wea-
ther and in the night) is obvious to any man tocon-
ceive.

2. AsInftrumentshave been invented to help the Eve.

So likewifc are there fome, and more fuch there may be,
for the Lar.

Ior,

1. AsSpettacles and other Glaffes are made to help the
Purblindand weak Ey s, to fee at any competent diftance:
So there are Otacoufticks (and better may be made) to
help weak Earsto hear at a reafonable diftance alfo.Which
would be as great a help to the infirmity of Old Age, as
the other invention of Specacles is, and perhaps greater;
forafmuch as the Hearing what's {poken 1s of more daily
ufe and concernto fuch men, thento be able to ]Qead
Books or to View Piclures. A

2. As P rfpeltiv.-Glaffes and Telefcopes help the Eye to
fee Objets at a very great diftance, which otherwife
would not be difcernable; in like manner may a fort of
Otaconflicks befo contrivid as that they fhall reccive in
Sounds made at a very great diftance alfo s but with fo
much advantage, tint the Ear fhall be able to hear them,
which otherwife would have been inandible.

G 2 And
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And thefe 0taconflicks in fome refpe@s would be of
greaterufe then Perfpeitives. For whereas at land Per-
[peétives are many times render'd almoft ufelefs, by the
interpofition of Woods and Mountains, which hinder the
Sight from reaching very far: our Qtacoufticks would,
notwithftanding thefe Obftacles, take in a Sound made
fomc leagues off.  Which might be of notable ufe in the
timcof War, for difcovering the Enemy at a good di-
ftance. when he marches or lyes incamp’d behind a
Mountain or Wood, or any fuch place ot fhelter.

Yea even at Sea alfo, where Perfpectives are of moft
ufe, by reafon of the plainefs of the {urtace of the Wa-
ter; Yet{ometimes there Otacoufficks may be of more
benefit, when in dark, hazy weather the air is too thick,
or in Stormy Tempeftuous weather the Wavesrife too
high, for the Perfpective to be made ufc of.

But whether at Sea or Land, Perfpetliv s become alto-
gether infignificant in the night time ( unlefs it be for
viewing the Stars) which is the chict time for ufing 0-
taconfticks ; asitis generally, for Souldiers to take their
march, when they would furprife their nemies.

And therefore this fort of Otaconflicks have then their
chicf ufe, when Perfpeétives are of noufe atall ; befides
that they may be imploy'd in the day time, as well as
Perfp:étives; whence they may ( notunfitly ) be term’d
the moft ufeful Infirument ot the two.

3. As Microfcopes or Magnifying Glaffes, help the Eye
to {ee near 0bjeils, that by reafon of their fmalnefs were
fnvifible before ; which Objets they Magnify to a {frrange
greatnefs: So Microphones or Micracoufticks , that is,
Magnifying Far Infiruments may be conteiv'd atter that
manner, thatthey hall render the moftminure Sound in
nature diftinctly Audille, by Magnifysrs it to an uncon-
ceivable loudnefs.

By the help hereof we may hecar the different crics and

tones, aswell asby Microfcopes fee the divers Shapes and
1.
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Figures , of the {malleft Animals.
4.As by Polyfcopes or Multiplying GlafJes, one thing is re-
ref nted to the Eye as many, whether in the fame or
different fhapes ( for {o multiplying Glaffes may be con-
triv'd: ) fo by a Polyphone or Polyaconftrck well order’d one
Sound may be heard as many, either of the fame or a
different Note. Infomuch that who ufes this Inftrument,
he fhall at the Sound of a fingleViol {feem to hear a whole
Confort, and all true Harmony. By which means this
Inftrument has much theadvantage of the Poly/cope.

Aund thus much may fuffice tor comparing the Im-
provements made upon Refraéted Seeing and Hearing ; 1
call it Refracted Hearing, becaufe made through a Me-
dium, viz. thick Air or an Inftrument, through which the
Sound pafling isbroken or refracted.

I11. ReflectedVifion has been improv'd by the invention of
Looking-Glaffes and Polifid Metals whether Plane, Cone
cave or Convex , and thele two laft cither Spherical, Oval,
Cylindrical , Conical, Hyperbolical, or of feveral other
fhapes; all which caufe a different reflection, and vary
the Phanomena.

Thusalfo Reflex’d Audition, made by Fechoes, may be
improv'd, by contriving feveral forts of _Areificial Fe-
choes; as 'tis no hard matter to do in almoft any

lace.
d Tor( Speaking in the general) my Sound, falling
direétly or obliquely upon any denfe body, of a Smooth
( whether Planc or Archd) Superficies, is beat back again
and reflected , or docs Eccho more or lefs.

L{ay (1) falling directly or obliquely; becaufe, if the
Sound be {ent cut and propagated parallelto the Surface
of the Denfe Body or be made fo far off and fo weak, that it
cannot reachit; tiere will be no reflection of Sound, no
Licche.

L{ay (2 ) upona body of a [mooth fupirfici s ;5 becaufe if
thefurface of the Corpus Ghflans be uneven, the Air by

re-
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reverberation will be putout of it’s regular Motjon, and
the Sound thereby broken and extinguifht : So that tho’
in this cafe alfo the air be beaten back again, yet Sound
is not refleéted, nor isthereany Eccho.

1 fay (3)it does Ecchomore or lefs, to fhew, that when
all things are, asisbeftorc defcrib’d, there is ftill an Y-
choing, though it bc not always heard, cither becauic
the Dereét Sound is too weak to be beaten quite back a-
gain to him that made it; or thatit does return home
to him, but fo weak that without the help of a good 0-
tacouftick it cannot bedifcern'd 5 or that he ftands in a
wrong place to receive the reflected Sound, which pafles
over his head, under his feet, or to one fide of him;
which theretore may be heard by a man ftanding in that
place, where the reflected Sound will come, provided no
interpos'd body does intercept it ; but not by him, that
firft made it.

1 fhall further make out the comparifon "twixt Re-
flex’d Vifion and Ardition by thele following Propojitions.

1. Asa Plane Speculum retleCts the @lject init’s due Di-
menfions and Colonrs; allowing for their difterence of ap-
pearance accordingto theirdiftance: So a Plane Corpus
Obfians reflets the Soundback in it's due Tone and Loud-
nefs s it allowance be likewife made for the proportion-
able decrca ¢ of the Sound according to it's diftance.

2. As a Onvex Speculum reflects the Objeét Lefs, but
fomewhat brishter or clearer: SoaConvex Corpus O)ftans
repels the Sound (infenhibly ) fmaller ; but fomewhat
queck:r ( though meaker ) then otherwife it would be.

3. As a Concave Speculum reflects the Objeét Bigger
more Obfcure and Inverted: So a Concave Corpus Obftans
Ecchoes back the Sound(infenfibly) Bigrer,Slower (though
fironger ) and alfo mnverted; but neves according to the
order of words.  Nordo I'think it poffible for the Art of
man to contrive a Szngle Eccho, that fhall invert the
Sound and repeat backwards; becaufe then the words laft

{poken,
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{poken, thatis, whichdo laft occurre to the Corpus 0b-
ftans, muft firlt be repell'd: which cannot be. For
wherc in the mean timefhould the firft words hang and be
conceald or lic dormant ? Or how, atter fuch a paufe, be
revivid and animated again into Motion? Yet in com-
plicated or Compound Lcchoes, where many receive from
one another, 1 know not whether fomething that way
may not be done.

Yrom the determinate Concavity or Archednefs of thefe
reflecting bodies it comes to pafs, that {fome of them,
trom a certam diftance or pofiture, will Eccho back but
one determinate Note, and from no other place will
they reverberate any ; becaufe of the undue pofition of
the Sounding Bodv. Such. an onc (asI remember) is
the Vault in Merton Colledge n Oxford.

4. Asa Speculum takesin and refle@s more of it's Ob-
ject, when placd at agreat diftance from it, then when
nearer ; becaufe it reflects according to the apparent
magnitude ot the body atfucha diftance, which 1s lefs:
So alfo the Ecchoing  body, being remov'd farther off,
refleéts more ot the Sound, then when nearer. And this
is the reafon, why fome Ecchoes repeat but one Syllable,
fome one Word, and fome many.

5. AsSpecula’s may be fo plac'd, that refletting one
uponor into the other, either directly or obliquely, onc
Obje¢t fhall appear many ; as in Sir Samuel Morlands
Glafs-room: Atter the fame manner Ecchoing bodies may
be fo contrivid and plac’d, as that refle¢ting the Sound
trom one to the other, cither dire&tly and mutually, or
Obliquely and by Succeflion, out of one Sound fhall
many Y.cchoes be begotten; which in the firft cafe will be
all together& fomewhat involv d or fwallowed up of cach
other ;5 and thereb; confusd (asa face in Looking-glaffes
obverted ; ) in1 the other they wiil be diftinét, fcparatc and
fucceeding one anotler; as moft multiple Ecchoes do.

Morcover a Multiple Eccho may be made, by fo place-

ing
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ing the Ecchoing bodies, at unequal diftances, that they
reflect all one way, and not one on the other; by which
means a manifold fucceflive Sound will be heard ( not
without aftonifhment; ) one clap of the hands like mauny,
onc ha like a laughter, one fingle word like many of the
fame tone and accent, and {o one Viol like many of the
fame kind imitating cach other.

Furthermore, asSpecula’s may be fo orderd, thar by
Reflection they fhall make one fingle thing appear many
different things ; asonc fingle man to feem many men
differingasto [hape and complexion ¢ or a company of
men ) which I think Sir Samue!l Alorlands contrivance does
not: Somay Lcchoing Bodies alfo be orderd, that from
any one Sound given, they fhall produce many Ecchocs,
difterent both as to their Tone and fntenfion. ( The ground
whereot has elfewhere been laid down in a Treatife con-
cerning the Sympathy of Lute-Strings.)

By this means a Mufical Room may be {o contrivid, that
not only onc Inftrument, played on init fhall feem ma-
ny of the fame fort and fige; but cven a Confort of
(fomewhat ) different ones; only by placing certain Ze-
choing Bodies {o, as that any Note ( play’'d)fhall be re-
turn'd by them in 3% g and ¢, which 1s pofliblcto be,
donc otherwise then was mention'd betore in Refraéted
Audition.

I have now done with my Comparifon of the two No-
blelt Senfes and Sciences as to their Improvements, wherc-
in I have beenthus large, that I might give you alittle
profpectinto the Excellency and Uf fulnefs of Acoufticks,
and that thereby 1 might excite all that hear me, to
bend their thoughts towards the making of Iixperiments
for the compleating this( yet very imperfeét, though no-
ble ) Science; a Specimen whercof I will giveyou in three
Problemes , and then prefent you with the Semiplane of
an Acouflick or Phonical Sphear, as an attempt to expli-
cate the great Principle in this Science, which 1s The Pro-
greflion of Sounds. The
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The Problems are thefe,

1. Sonum intendere quoufque velis; or, Datum fonum
ad datum gradum intendere.

2. Sonum Extenderequonfque velis 5 or, Datum Sonum
ad da am diftantiam extendere fea propagare.

3. Sonum tranfirc ab extremo ad . xtr.mum t non p.r Me-
dium.

1. The firft is, To maketh: [ aff Sound(by the help of In-
ftruments ) as loud as the greateft ; a whifper to become
as loud as thethotof a Canon. :

By the help of this Problem: the moft minute Sounds
In natur: may be clearly and ditinctly heard.

2. The fecond is, To propagat. any ('the leaft) Soundto
the greateft diffance.

By the help hereof any Sound may be convey'd to any,
and therefore heard at any, diftance, { Imuft add, with-
In a cerrain, though very large Sphear.)

Morcover by this means a Weather-cock may be fo
contriv'd, as that with an ordinary blaft of Wind it
fhall crie (or whiftle) loud enough to be heard many
Leagues.  Which happily may be found of fome ufe, not
only for Pilsts in mighty tempeftuous weather , when
light houfies are renderd almoit ufelefs: But alfo for
the meafuring the firength of Wiads, if allowance be
madc for their different Moyfture. Tor I conceive,
that the more drie any wind is, the louder it will
whiftle cateris paribus; I fay, ceteris paribus, becaufe,
befides the firength and drienefs of Winds or breath,
there are a great many other things (hereafter to be
confider'd ) thaz concur to theincreafe or magnifying of
Sounds, begotter by them in an Inftrument expofed to
their violence, orbown into.

H 3. The
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3. Thethird Probleme is, That a Sound may be con-
vey'd from one extreme- to the other ( or from one di-
ftant place to another) So as not to be heard in the
middle.

By the help of this Probleme a man may talk to
his freind at a very confiderable diftance, fo that
thofe in the middle fpace thall hear nothing of what
pafled betwixt them.

Fig. 2.
Semiplanum Sphere Phonice feu Acouflice.

You are to conceive that ( rude) Semiplane, as Paral-
lel to the Herizon. Forif it be Perpendicular thereunto,
I fuppofe the upper extremity will be no longer Circular,
but AHyperbolical, and the lower part of it {uited to-a
greater Circle of the Earth. So that the whole Phonz-
cal Sphear (if I may focallit) will be a Solid Hyperbe-
la, ftanding upon a Coencave Spherical Bafe. 1 fipeak
this concerning Soznds made ( as ufually they are) nigh
the Earth, and whole Sonorous medium has a tree paffage
every way. Forif they are generated h:gh in the Aur,
or direted one way, the cale will be difierent; which is
partly defign'd in the inequality of that draught.

Cer-
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