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envare, or other vessels, carefufly graduated as should be so constructed that its different dimon-
to size, were plXaced under the seats, and were sions shail be in some simple relationship to each

foun gretlyte srenthenthespeaer' other. An analogous effect je weil known in
foun gratl toabrngten he peaer' vOlce. music, for if two notes have the sixnplest possible

Each vessel selected Ilfroni the speaker's voice a relationship, to each other's rate of vibration, as
note whichi was hi unison witlî itself, and by its 1 tuo 2, or an octave, the combination of those two

notes is more harmonious than. any other cembi-
resonance reinforced that note." nation. Next to, this would be the rate of 2 to

Cavities in the n'alls of building,,,s act in the 3, or the fifth, and next the ratio of 3 to 4, or
i sniemaner asals d holc' spce beon'th the interval of afourth ; the harmony decreasingmme annr, s alo d holewsracs blowthewith the simplicity of tise combination. Further,

floor, or above the ceiling of a room. i the case of three numbers a musical or har-
Open spaces beneath the seats, belon' the floora, monic proportion existe vzhen the first is to the

and ehid te wode wals o th thatr ofthird as the difference of the first and second is
and ehid te wodenn'ala f th thatr ofto the difference of the second and third : thus,

the Royal Institution, add greatly to, its acoustie 2,3, 6 are in harmonie proportions because 2: 6::
properties ; and iii some of the opera-houses of 1: 3. And tliat, an approach te an harmonie

proportion between the three dimensions of a
-. ay the orchestras -are constructed of thin wood, building je better than an unsymmetrical ar-
àili hollon' spaces beneath. rangement, gains sonme support by citing the

Attntin i aso raun o te dfferece e-folloiving proportions of buildings fainous for
Attetio isalsodran t th difierncebe-their good acoustie properties.

tween cithis strengthening of the voice by FREE TRAiIE HALL, MIANCHESTER.
*resonance, and ;the " prevention of its decay by Height, 52 ft. , or as 2;- unit, 26 ft.

preper refiection and condensation,"-tho two Width, 78 ft., 3.1
latter securing increased loudness, w-hile the Lengili, 130 ft., "5.

Iformerl' gives a musical chai-acter or richcess to EOYXL INSTITUTION THEÂTRE.
tie voice of the speaker." Hleight, 30 ft., or as 2 ; unit, 15 ft.

Length, 45 ft., " 3.
Thse answer to tise enquiry as te hon' the large Width, 60 ft., "c 4.

* rulwno of air i a building can reinforce the WEST3IINSTER CHAPEL.
1 oluiamiveyrapid vibration of a speaker's Heiglit, 50 ft., or as 2; unit, 24 ft.

)oice, and t'hebest fornof buildings for acoustic yith >7f. "3

ýqa1ities, we give i the author's oivn -worls :Lnth10f., .
49Ini ail you will perceive a very simple ratio of

"The air -witin a building behaves very much their proportions. The last quoted is a building
Jiethe air in the interior of a gig-antie organ-pipe. recently erected, and lias proved a great acoustic
fe entire mass of air in a large room, if it success. Besides its excellent proportions, this

Füuld be thrown into, vibration as a whole, n'ould building has i its interior a smîooth apse behid
Yield a note of a pitch se lon' as to be quite the speaker, whieli may assist, by refiecting the
pudible. By subdivision, its parts can, lion- voice, and certainly vwitlî the curved ceiing pre-
:Ter vibrate more rapidly, and gi-ve risc to that vents the waste of sound arising fromn oblique
ý1jnrusce whMi is oftený called the jtate of a incidence. Tison, tise extensive wooden ceiling,

~s.This note yeu may observe by niaking a and other wood surfaces, g.etyadbyterie
ýiee in a room: a Sharp car can thon often inforcement ; and fin-aly, the large hollon' spaces

aet faint musical sonnd lingering after tho above thse roof and belon' the building, afford
ýose. So, i speaking, it is desurableto find the cavities whlere resonance can tako place.Iar

ý4-of the roons, and endeavour te pites tise inclined te, attribute te this formi of ceilinggr eat
jéice to suit tliat not,-. value in the acoustic construction of large build-

Tisà br*s us te the question, -wisat deter- inge.
,Miiest]iese subdivisions !-foras thcy deterniine, "Sucli, then, is a. rapid and confessedly in-

zome citent, the acoustic properties of a room, perfect outline of some of thse more important
~tever influences them znust bimhportant points connocted with the acoustics of buildings.
ân atogether satisfactory answor I cannot gi-e. S3unuing up what should be avoided, ana what

ý1w0 points, isowever, seem worthy of considera- it is desirable te secure in the construction of
ýùni-naMely, the dimensions of a rooni and tise buildings, as regards speaking, what N'e have
;eM-ence of rows of pillai-s in a regular series, learnt eau be comprise under three Iseads.

<ses&c., ail of n'hich, more or less, faTvour JC .- We hato to aroid the imste of veice: (a>
ýsbdvision. >u a flute, for example, the note by the production of reliers of sound frein ob'-

ý>,b asedby uncoverig the isoles, these holes lique incidence ; (b) by eciso and reverberation
ýmminnng the oaes of tise vibrafing coluran frein improper reflection.
arwthin tho tube. ?robttblyan action some- "I.-W1, hae. mo sccure the prermitiea., of the

.bat nalogeus may occur in a building. Th ea or e (a.) by condensation of the sousd;
jr-~~~isieas,~' loee, r ie motat t ap by prpe efiecin;ad(c y rpe r~ars tha forgoodaceusticpropertis a builin rageen efts sas


