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PREFACE,

THE present treatisc neither pretends to nor aims
at giving a ecomplete deseription or demonstration
of the phenomena of Sound, or of the history awd
laws of Music. Those who wish to study these
subjects thoroughly, whether from their seientific
or artistie aspect, must have recourse to special
works and special study.

Following the example given by Helmholtz in
his now elassical bool, “ Ihe Lehre von den Ton-
enmpfindungen,” I have tried to bring together m
g plain and simple form two subjects which Lave
hitherto been treated of separately. The student
of physies did not go mueh inte the study of

musical arcuments, and our artists do not sul-
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ficiently understand the very important hearing
that the laws of sound have upon many musical
questions,

Seience has latterly made notable progress in
this respeet.  She has come to regard the history
of the development of Music from a single point of
view, and is on the road to furnish a larger and
firmer basis to musieal eriticiam.

To expound briefly the fundamental prineiples
of =uch o seience, and to point out its most im-
portant applications, bas been the object and
scope of this treatise. 1 hope, therefore, that it
will be received with some interest both by lovers

of gcience and by lovers of art.

PIETRO BELASERNA.

Aprel 15375,



CONTENTS,

CHAPTER L

TadaE
I. Periodic movements, vibration—2 Sonotrous vibroation —3.
Vilration of a Lell—4. Vibration of a tuning-fork, graphic
methed —5. Vilration of & sbring—6. OF plates and mem- L —
branes—7. Vibrotion of air in a sounding pipe—8, Mothod
by the manometrie flame—2, Conelusion = A |

CHAPTER 1L

1. Transmission of sound—2 Propagation in ale—3. In woter
amd other bodies—4. Velocity of sound in air—5. To water
and other bodies—G. Reflection of sound—7. Echo . 28

CHAPTER IIL

1. Chareeteristics of sound, and difference between musical
gound and noise—2 Lowdness of sound, and the various
causes on which it depends—3. Principle of the super-

position of sounds—4. Sounding-boarda and resomators . 45
[



CONTENTS.

CHAPTER IV,

1, Meoa=nre of the sumber of vileations : the graphic method—

2. Cagniand de ln Tour's siren—23. Titeh of sounds; limit
of andible svunds, of musical sounds and of the human
votee—d4, The “nermal pitch =8, Lawe of the vibrations

of a string, aml of harmonics

CHAFTER V.

1. Musical sounds=2. Law of siuple rafio—=3. Unison, inter

i

ference—d4. DBeats—3&, Their explanation—€, Resultant
notez—7, Oetaves and ofher harmonics—8, Consonant
chords snd their limite—B, The major fifth, fourth, sixth,
and third ; the minor third aud sixth—10, The seventh
harmenie ; : i ; i . :

CHAPTER VL

Helmholtz's double siren—2, A pplication of the law of simple

fatio to three or more notes—3. Perfect wajor and minor
chards, their nature—4, Their inversion . .

CHAPTER VIL

1. Dizeorde—=2 and 3, The nature of music and musical scales—

4. Anclent music—5. Greek scale—G. Scale of Pythagoras
7. Its deeay—8. Ambrosian and Gregorian chants—8,
Polyphonic musie, harmony, the Protestant Reformation,
Palestrina—1i0, Change of the musical seale, the tonic, and
fundarmentsl chord—11. The major seale, musical intarvals

Falm

40

74



COXTENTH, xi

raoe
—12, The minor seale—13, Key and transposition—14 and

15. Bharps and flats—16. The temperate seale, its inacen-
racy—17. Desirability of abandoning it . ; B (1Y)

CHAPTER VIIL

1. Quality or #imbre of musical sounds—2 Forms assumed by
the vibrations, optical method-—3. Another optieal method
—4. Phoensutographic method—35, Laws of harmonies—g,
Duality or fimbre of strings and of instruments—7. Goneral
lawes of chords—38. Noises pecompanying musical sonnds—
O, Quality or fimbre of vocal musical sounds ; . 146

CHAPTER IX,

1. Difference hetween ecience and art—2, Ttalian and Cerman
mugic—3 and 4. Separation of the two scheols—35, Influ-
ence of Paris—=6, Concluszion . . . , 175






