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MEDICAL SCIENCE

lea% ing rel, i'Neclv a grecaler intenlsity fromi before.
andl \c are thus ei)cI teo1 (listinlgu îsb,, aftCr cxei -
enice, tile dlirection of souîîîl emlalnation.

\Vitb regrar(l 10 fic external nieatus, its gencral
fîînction o)f condu ct ion is sorcetyapparent, bu)lt
it i, .1ipoeulalo thalt its, cull"e andi 0lliquîity
affect ti somec waN, the sourid acs-era in
lessening the inc(idenlt for(ce.

'l'lie miembrana tvnim ani prescir\ es the intenlsitv
of.vibration. traimitting il t<) the chairi of bon)Ies,

ml anost ))erfe('t mnanner, and b)y means of tlw
Lensor an'd laxator muscles ils tension is allerc(1
t() corresp)ond1 more nearlyv.-'ith différent tories.
'lhle membrane, as 11.1- been eNl)erimited, shews
hules and nodes when vibrateci, as in C:i laIni's
exl)erimients Nvith' lates, aid( ils office is dts on 'u-

clusivelv proven.* If t hie tension remaîiced constant,
at certain limies, on listenirig 10 somie nielody. the
Car w~ou1d appre(:ialc certain toies corirespoliding to
the fondamiental of the membrane -a change lin
inlcnsity andc quality- -but Ibis (locs flot apl)arently
occur, and w-c ar-e therefore Iustificd in colricling
that the tension changes, andi, ac.ýordirig as one

prncom îaîed wi th a noîber, hias more pjower
over the muscles, so much tbe more finely wvill hie

itigiha risc or fail of piteh. As regards, too,

the olbliquiit\, of the mcm bfrarie, flic more at rigbit
ar teso the direction of wave incidlence, the more

intense t1e vib)rationri anid so, as onie wouldexcl
it lias beeri sbcwn that the lxasitio in luimusicians us
decidedlv vertical, aid( Ili thos.- w'iîh imperfect
musical ears, ob)li(que, thus accounitirig for the
inheriîancc of tis pecuiliarity. 'l'lie membrane,
bowcver, is not riecessar-ily essentlal to hecaring. It
vibrates by' influence, aici prol)al)Iy bias its owri
soLln( al)preciated 1», the Car ; it sustaîns the
inîerisiîy, an'd assists larg-ely lin the dliffer-cnîiatic'nI
of piîch. Notice bow bycoigé the inoîtb
andi noîtrîls, theri e\lpantdirig the cbcest, the air

pressure is lcssencd fromn withiri, the mnembratie
15ris ec terise, and we i cornic sensitive to
hligh nlotes, then, by tle act of swallowiing to
relicase thec tension, becomie igairi sensible 10 the
lower.

'l'lie ossicles act as a single solid body in con-
du ýing the -vibrations to the labyrinth ; their own
nlotes are îoo lhigb to bc appreciated b)' the car.
The terisor also acts b)' bringiwng the bones irito
closer contact, and thus they serve 10 tran)smit wiîb
the leasî possible loss of interisity ; thence con-

~e dto thok liq uid lin tlîc lIihr- inîtI th lic bi rations
are Irtiîl l îboui:,, Ili( coui hîa 10 thbe uods of
( orti I. atîiîd in thie eidl u ind ( i ic e îtadrilateral

'['bse o Is no1I u-inig moitu\ bure- [)et\\ ecn eight

,1ilten îbuaîd iriiu li t \ o r-(l%% , haN e been
hylPI > il vt Ic ýiill as a il)lnofortc,

eacbi one or îîar I"ti îedl t o a certain nlote, and that
S\ 111il lig inI unison \Nw il bth l i i dclt wave,

(lu olljosngtbe mîlxd s'ouîîd, lraîlIlîîiî thein iii
5ý0111c Im Lulii \\.IN lu the ILI-\ Cmr termninations,
ci thur dirîlor bv ineans of flic sorrotinding ceils.

SuJp ii nu a\ ur.ge car capablî>e of appreciating
trOnli 30 ho) 30)000 p baiosler seconld, iiclîîdîng

.,av abiout i0 octaves -. of tbe I,ooo Pairs, 4100
mvou Id 1 clot tg .111nocae if equ11.11v distlii)ti,

w o îvld allow of say -o. ho eaîIî musical inter-

val ;a god usician theri sbou]I be ale 10

thsirgi: le i -30 of an anes.l -,and some, aI
least, h ave 1 îeri pro\ edi W be i aîxd île of disîinigîîshi-

ing" tbe 1-20.

ie livIotbesbib that the rods are actilaîl) vibratirig

sîriligs migb-lt lie staitel somlewbat as follows
A\ siîiiple nlote w ou(ld cauîse to vibrate niot oniy

that fibre of corti wblcb is în unîsonl 'itb it, but

also those adjoiniîng, igi-,er andI loîve-r, and on tbis

poin t Il ensen 's main1 a Iguili t wr aint tî he ic ory
of Il elmbolz 'vould secîn li lbu tie very orie reqîîirccl
10 prove it l/. .that it 15 anilosil lt for oîe

ro(l 10, vilîrate scparately'.

*l\ bave theri a se'ries of fibries wbich vibrate Nvith

every simple sound. Suipposýe. now, die incidence

of îwo \ ibrations,. If tliey i)e of (luihe différenit

1)ihch twti diffurent scts, of libres resporid, and1 WC
recognise t1w .soumil, as titi:, diifférent. But on the

otbeî hand, if îbevy i)e vcry' close, somne fibîres in

conori respioninrg, the car does not s0 recognise

thein as separate sounds. T1he Fibres also reccive
at différenit limes the sumns and cliffe-rences of the
two veloî:îties, anid as a result we bave t1e phienomi-
ena of " beats." whicb is îîurely subjective. W'ben-

ever, theri, the toies are sufficienîtly (listant so that

the sets of fibres do nulot Lrla e 11leats are lost,
and sucb, iii the slnd)' of Ph )sics, 15 found to be
t1w case. '1'bse sumns anid difféenceb formi îîrsul-
tarit sounîls Mben sufficierit1v clistant ( 100 or so

viiations pîw- second), but arc disagreeable %\-len
lowcr (abiout -0 or I0 per second); when niueb less
they, are simp»y aI)îrccialed as in tells! fluai ions. 'J'lie
disagr-eableness of the sensation, or dissonance
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