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gulu caiî be saidf to Cause the pirojectile tu shiot off, or
than the wvaves seen indte track or a steasuboat cati bc
hield accoîîîîtable rfor thle boat's rorii'.ird motion. 1 plut a
string s0 thiat it vi bra tes-ni oves to atnd fro-ess titan
16 tintes a second, and no sounsd is lieard-tîe Il atir-
iva.ves" rroin this can't go very far or ver)' List, every, nue
wviil admit. Btt suppostng the vibrations are increased
ta 40-tc 10W E of the contia-bass-instcad of 15 1 icru
the strinîg, mou'ing, on exactly Uhc saine prin cile, anud
travelling the saine aggregate distance, ilnst.antly Il carves
the air into condensations andi ratrefactionis," iviiich travel
aI te enortnuts velocity, orI 2o reet a second ! Wliy
nlot expiinit iIn tis %ay, tluat II In tlle first instance tlle
stops ani starts are so slow that tluey give off tuotiuing
bt a.ir-wvaves, wlîiile in the second, Uhc chatnge or direction
is ritpid enougli to generate sotuud puises, as wc.ll as
-tir-%vaves, j)rodttcing such a siîoi!zctil.r efrect uipon the
atoinic structure or the string itself aw to cause the
ctinissiOn of tilat pecular substance ive call soîtnd P,
Is that dlefilnite eniough. If if. istî't, picase explaiti low
Cati ive have two cntirely différent systetus of air-waves,
one travelfling 7 or 8 lnchtes pet second. the otiier 1, 120
ficet ! A bugle-liorti cati orterî bc hecard. itn a stili niglit,
in ail directions, .'or thrc miles. Let the bugier blow
(hirectly tlurouglhe ic orti %vithout producing sotind, and
eXert aýil lus lug p)oucr, anld lie caîu't stir thle liglt of a
gas jet a dozcin feet away. But ]et itun adjust his lips to
the inoutîh-piece, ln the proper miuinicr to prodîtce toile,1and. b%, a simple vibratory motion-as the current thecory
îcaichcs-.1nd wvithouit licarly the amnounit of Jin poiver,
lic Cali iianuifacture anid senti off air-uvaves wlicii sh/ake
1/le enfire tiffiosphcrc lhrozgh .j6 squw:aie zls, înoving ail
the particles %wîti sutificient force to vibrate tlle tym-
panutni of the car at an>', poinit, or ini fact, ail the tym-
patiuts of ail tlie cars wvhicli cati be crowdIcd into this
sPacc ! 'iVe confcss thant tlîis appaiiing deductioti lieipcd
to slîakc our fiaith in the wuave tlicorp of sotind.

But we %vere going to say sonîetiîg about the inobiiity
or tie atiosphicre. Prof. Meyer <Amer. Cyc. Art.

Sotuld") tries to cxplain the transmiission iii duis va>':
If WC imiaginie a lonîg tube, open rit mie end and closeti

aI. thec otier b>' a pistontil'ich noves til Ille tube witiout
friction, i. is cuident tlîat if the pistonu is pltslied inoc tlle
tube a ccrtainî distanice, the ai- wvouid at tic saine time

iou'c out of Uic tube at the open end (i. e., ir air wcre
in coin pressi blc.) But air is coinlpressibk, anîd ciastic, aiid
atrer tic lpiston ]lias beeti putslied itîto Ille cyitîder, a1
ineasurable itîterval of tiiiic %vil) have e).lsed bcfore the
air inoves out of the op>en estîd of tie tuîbe. Thiis iîitervai
is thue timec taiketi b>' sovnd to tratvcr.sc the icîîgtb of the
tube." Now, firnt of al), if uve puslied tlle pistoui ini a
littde Nva>', would tlle air tr;'vt 1 aloîig anid ont of the tube

afast as if iuslicd furUlicr, viti 'coîiseqtuciuth' greater
compression ? Anid sinice Il îcat" adds to tlle Velocit> or
soutid-i foot pcr second for evMr> risc of teixperýatuIre

Ofi '- lias occurre1 to us to ask, in .iil huittnlity and~
tcaciiabiciiess, wvhîcticr the iearîîed profcé.sor ever iiratld
his fuit ini order to finit out, b>' actuai experinîcnt, liov
MICh t-istcr 111e Compresscd] air %vould travel throîîgh it
tliaii wili, cold ? But wuhiy conifinie the air in a tube to
deinonstratc tlie air-uvavu hypotliesîs of soutîdJ ? Evidend>'
bccauîse tic frc air ivoîildn'it alsver the ilpueu beng
«uaircimlj- mobie. '\'luciî WC rmil, tlic.air, prcssed away
from in Iront, r osu~ untîd and takeb its place belird
us, and is flot distîtrbcd i: an>' great distance arountd, but
the tranîpiîîg of our feet getierates anid seîîds off sotund
Pulses, iwhich rcach tie car much fardier off aitîd travel

iit iucli greatLr velocity thanl the incidentai shllzrig
or thc air caused b>' our mnoving bodies. A fist in tlle
miiddie of thce ocean, by mnoving its fins, pusis away the
%valt-r frontinl front which ininediately rushes to thc
rear on accouqit of Ille greaLt inobi/iij' of the ecrnent. whose
mlass IS disturbed oui>' a very short dlistance arotind the
fisli-te'r.,ovia.g of tlic %water bcing incidentai to its pro-
pulsion, ju: t il the saine wvay tliat.tir-wvatvs arc inicideti
to the propagation or sound.

Anlother diflicuilty-whliclh we ]lave onlly time ta suggest
-is this: ir sotini bc nlothing but *, air-wvaves,' is it con-
ducted througi water, %vood, iead, copper and irait-
tiîrougli ail of wlîich it is transiited inticl cîuickecr than
througli air-by ineanls or undulations too ? lul tie
deptii of our sîmplicity ive askz, isni't it :nconsistent ?
A littie bird ont tie top of a litige oak, by the simîple
scratch or oile of its tiny ciaws, cati set into unduatory
inoi ail the particles of the trc froin the top to the bot-
toin, antilat in an) instant too! !

Onec curionis thing about soutid wlxicil -without intend-
ing to weary' RoUC-E ET N0oîn's rcaders-wc .vould li.ýc
to dilate upon a little, istlie subject of sunpal/zelic vibnzl1ion,
or tnc surprising fact tîxat if twvo strings or fork-s are tunedi
lit sucli a way as to ]lave the saine nunîiiber of normal
oscillations per second, and if oile bc tlirovi itîto vibra
tion its unison iiciglibour, if placcd ixear ciouglh, will also
start mbt vibratory înc>tioi, r -id souind without any con-
necction %wliatever witlî the first, cxccpt tie intcrvening
«a-ir. luit littde book by nis, "TeThroat and the \Toice-,"
by Dr. Collen, of Piîiladciphia, p. îog, tlic subjcct i very
conciscly trcatcd, but ont the 01(1 souild theory :

Tueli influence of the pitclî or a sounid ini exciting a
silent instrument attuned to tlie saîie itcl is Wîeil knlown
to inîsicians. 'l'ie respunise of a glass gas-globe to cer-
tain toiles of Uhc voice, ror example, or the rattiing of a
pane or glass from a simiiar cause, niust be fainiliar to
ail. Mie effect is mchlanical altogether. It is similar
to the effect of riytiîmic vibration or a suspendcd bridg,
which may accunîulate ror :~ enough to tirow it clown.
I Icucc inarching in tiîne is prohibitcd upon suspension
bridges. Thcerc is an old] sa3'ing that a bridge of this
kind couid bc destroycd b3' continluonis fiddiing ou a note
of thîe saine pitch as tiîat of the bridgec, front mere accu-
initation of force iii Uic sonorous waves. Hecavy belis
airc started b3' commcncing wvitlî gentIe impulses in
rythinic accord itU the proper oscillation of the bell.
To quote rront an ececllent novel (MNidleîlnarci, Chiap-
tci- XXX):-

Tac large for ye te siir. Lvi but a lte
P>lay 'neath the fine-mnixed rnetal! Lisen close
Tili the right notc flows forth. ;a sihcry rilt:
Tlicn shall the hugc bell tremble-then the mass
WVith rnyriad waves concurrent shahl rcspond
In low soft unison."-

Could ail tlîis be tlie efféct of air-%waves ? Fancy al
flddIcr standing on tic Suspensioni bridge lit Niagara-
the bridge lias a certain pitch, or vibratory motion-lie
fiîîds duis out and then strikes; the note which lia the
samle number of or oscillations per second, keeps on rly
ing this note, and Io and behold ! according to tiîis Il'old
saying, combined witlî the wave hyvpothesis or sound,
the atinosphecric undulations given off by the motions Ilto
and fro" of the fiddic string arc cnougli to topplc the
mighty structure over !The Ilold saying" nîight possibly
have somci foundatdor to rest upon, but t'ue Ilair-w.ives"

-liraed by the vibrating striîug which IIcarves the air
into condensations anel r.aref.tctions," producinz liean


