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I

INTRODUCTION.

HAVE no other excuſe for troubling the Public

on a ſubject that has already been treated of

by ſo many learned writers, than the certainty:

of having made ſome difcoveries, which may, in

part, remove the great obſcurity that has ſo long

attended the moſt curious and diligent enquiries

after the true principles of the ancient Grecian Har-

monica. The advantages I have received in my

profeſſion from that doctrine, would never have

been a ſufficient temptation to appear as a writer,

particularly on a ſubject ſo difficult to be explained,

ſo little qualified as I am to do justice to it, were

I not in hopes that the knowledge of it may be

very useful to profeſſors, bythe great advantages they

may receive from the true and unerring principles of

B Science.
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Science. To explain the ancient doctrine of the

Harmonica, and the ſeveral parts into which it is

divided, and to reconcile it to modern theories, is

the great object that has engaged me in this pur-

fuit ; and however confcious I am of my own

inabilities, yet truth, diveſted of ornament, cannot

fail of meeting with indulgence from the Public,

eſpecially when it leads to useful diſcoveries.

Nothing contributes ſo much to the encourage-

ment of Study, as the knowledge of fome govern-

ing and leading principle ; fome viſible and faithful

guide, that will conduct us through the mazes of

Science, and teach us to love and obey her laws.

It is this that warms and animates our endeavours

in the arduous purfuit, and in the end rewards our

labours with fucceſs .

This governing principle ſhews itſelf in no part

of human learning fo much as in the various ope-

rations of numbers ; whoſe powers, by a kind of

magic, have greatly contributed to the many dif-

coveries and improvements that have been made in

all arts and ſciences ; nor can it be otherwise,

while
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while Truth is the great object to which thoſe powers

are directed .

Where the variety of proportion and its differ-

ent relations conſtitute the beauty and harmony of

parts, from which the great perfection of any art

or ſcience is derived, the application of fome branch

of the Mathematics is indiſpenſibly neceſſary, fince

without its friendly aid we must wander in obfcurity

and uncertainty.

From this great fource the firſt principles of

Muſic were discovered ; and from the ſame fountain

others must be drawn, if we would be led by the

moſt unerring guide towards perfection, to which

point the efforts of the profeffor, however weak, are

directed.

The uſual method of treating this ſubject has

been fuch, that without a profound knowledge of

the Mathematics, together with the finer and more

fublime parts of Geometry, he is excluded from the

advantage which the writings of fo many learned

authors would give him, and is left to the uncertain

B2 rules

1
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rules and examples of his practical predeceſſors,

with what nature, and his own feelings, will dic-

tate.

In this fituation there remains no hope but that

ofuniting the practical with the demonftrative, the

art with the ſcience ; at least as far as a perfect

knowledge of Harmonics is concerned ; leaving the

more philofophical parts to others .

In order to effect this, the operations of num-

bers must be the moſt ſimple, and their application

to founds the moſt rational and easy to be compre-

hended,

This eaſe and fimplicity will naturally engage

the attention of the profeffor, who will readily give

up fome part of his time from that more fevere and

laborious practice, which all inſtruments now re-

quire, to à ſtudy that will not only leſſen his la-

bours, but at the fame encreaſe his mechanical

powers, and raiſe his reputation on the moſt ſolid

and lafting foundation .

Among
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Among the theories which have appeared at

different periods, those of the Greeks seem to have

all the advantages that can be wiſhed to lead us to

the true knowledge of Harmonics ; for as their prin-

ciples are in nature, they must be fixed and im-

mutable.

This appears in no part ſo obvious and certain,

as in the formation of their Scales, which, from

the impoſſibility of altering their original order,

muſt ever remain in the fame form and proportion

in which they have always been ; as the different

combinations of Time are naturally confined to the

two Primes, 2 and 3 , or their Multiples, from

which there can be no variation .

Hence we may conclude, it is ſcarcely poſſible

that this natural and abſolute neceſſity in the order

and difpofition of Sounds ſhould have long eſcaped

the obſervation of the ancients ; or that they ſhould

not foon have difcovered the principles by which

Tune was ſo limited and circumfcribed ; eſpecially

as their theories were not formed by mere practical

muſicians, but by men of learning, who taught

them
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them publicly in their ſchools, together with other

arts and ſciences, proper for the moſt finiſhed edu-

cation.

But that which confirms this opinion of their

knowledge in the Theory of Harmonics, is the fim-

plicity of the Tetrachord, which always continued

their favourite ſyſtem. For however they difagreed

with refpect to the neceſſity of meaſuring intervals

by the Ratio, yet they were all unanimous in affert-

ing the perfection of the Tetrachord, which is evi-

dent from its making ſo eſſential a part in all their

Diagrams.

That a ſyſtem, ſo ſimple as this, ſhould con-

tinue for fo many ages without the leaſt alteration,

is not only a proof of the perfection of its compo-

fition, but that it has its foundation in nature ; or

in fuch laws as could not be altered without de-

ſtroying the original harmonious conſtitution of the

ſyſtem, and, with it, the order and regularity of the

ſcales .

By
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By what means it was laid aſide in the tenth

century, and fucceeded by Guido Aretine's Hexa-

chords, ( the next ancient ſyſtem ) will be obſerved

in page 13 .

As to the particular time when the Tetrachord

was firſt uſed, or by whom invented, it is not very

material to enquire, ſince there can be no doubt

of its being the moſt ancient muſical ſyſtem in the

world, And if we would wish to know more with

refpect to the great antiquity of Muſic, the ſacred

and prophane writers will abundantly inform us : for

as it was very early uſed in religious and other cere-

monies, its improvement, in an equal degree with

other arts and ſciences, ſeems a natural confe-

quence.

Ariſtoxenus gives it the highest antiquity ;

where in ſpeaking of the three genders, the Dia-

tonic, Chromatic, and Enharmonic, page 19, he

fays, " The Diatonic is to be placed as firſt and

" moſt ancient, and it is that which human nature

" firſt receives ."

But
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But without infifting on this, it must be granted,

that the human voice is tuned by this ſcale or gen-

der, which is univerſally the fame, at all times,

and in all countries ; for as this is the ſcale of na-

ture, there is fufficient reaſon to believe, that the

principles of harmony, the number and quality of

confonances and diſſonances, are fixed anddetermined

by certain laws, which therefore muſt remain unal-

terable, whether they are understood in part, or in

thewhole. Thus, the blood circulated before the

great Harvey was born, and the laws of gravity and

attraction operated, before that great ornament of

this country, Sir Ifaac Newton, exifted ; nor could

their discoveries make any alteration in thoſe laws of

nature, for they were conftantly and uniformly the

fame, both before, as well as after.

The many wants to which the condition of man

is fubject, contribute by a kind of neceffity to the

improvement of all arts and ſciences, except mufic ;

but in this, where pleaſure is the end propoſed, we

are too impatient to be gratified, and the charm is

too powerful to admit of delay from the cold and

dry
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dry inveſtigation of ſcience. This is perhaps one

reason why we meet with ſo few theories.

Notwithstanding the great antiquity of Muſic,

we have no writers come down to us prior to the

Grecians ; and, of theſe, the number is not very

confiderable.

In them there is mention made of earlier writers ,

of whom a large catalogue may be ſeen in the 3d

book of Fabricius's Bibliotheca Græca.

The great and wonderful effects which theGrecian

muſicians are faid to have had over the paſſions,

have inclined the moderns to believe that the art

has long fince been loſt, as we meet with no fuch

effects now ; and therefore they conclude we are

entirely ignorant of the noble and fublimer parts,

which operated with ſuch an irreſiſtible force.

Some have taken the contrary ſide, endeavour-

ing to prove thoſe extraordinary and wonderful

effects to be mere fable, and the invention of the

poets. Others have denied that the Grecians had

C
any
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any knowledge ofharmony, allowing them melody

only, and limiting their Chorufſes to uniſon or

octave ; by which they have put their muſic on a

level with common ballad-finging.

The

This opinion is principally founded on their

Scales or Diagrams, which, if they were fuch as

have hitherto been explained, muſt extinguiſh every

fenfe of mufical feeling, by impoſing a feries of

ſuch inconcinnous founds, as it is impoffible for

the voice to move in, or the ear to approve.

truth of this may be made very evident from tuning,

aharpsichord by perfect fifths throughout, by which

the ſeveral degrees will be tones major and limmas..

From this experiment it will be found, that not

only harmony, but even a perfect melody, cannot

be obtained from principles ſo oppoſite to nature.

Theſe writers, in favour of the moderns, have

not been aware of this very great objection ; they

did not confider, that ifthe ſcale contained the true

and natural degrees of voice proper for melody,

(which they acknowledge the Greeks had improved

to the greatest perfection) it must alfo have been

proper
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proper for harmony ; which, agreeably to the laws

of ſcience, is rather the Parent than the Offspring of

melody, as will appear an undeniable fact in the

courſe of this work.

Ifhowever the true Diatonic, which is the ſcale,

or voice of nature, has not yet been found in their

diagrams, it is not impoſſible, but they may admit

of fomeother conſtruction, ſome other interpretation,

which may lead us to a more certain knowledge of

their doctrine, and the true principles by which

their Harmonica is to be understood .

But before I proceed, it may be neceſſary to

take a flight view of the theories formed by the

Latins, in order to recover muſic from the obſcurity

in which it lay buried for many ages.

This enquiry will be the more neceſſary, as it

will lead us to a better knowledge of the Grecian

theories, and enable us, in ſome meaſure, tojudge

how far the Latins deſerve the honour of being not

only the reſtorers of muſic, but alſo the inventors

of harmony ; or, which is the fame, of uniting

C2
two,

६
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two, three, or more different melodies, agreeably to

the laws of harmony : a diſcovery of the greatest

importance, and which by many is faid to have been

unknown to the Greeks .

Muſic must have been in a very weak and infant

ſtate among the Latins, if we may judge by their

ſyſtems ; from which it appears, that the few tracts

of the Grecians in their poſſeſſion were of little

ſervice to them. For, in theſe tracts, the muſical

characters were numerous, and a great variety of

diftinctions was neceſſary to their right application.

Theſe, with many other difficulties, were not eafily

got over ; and it is not to be wondered, that the

Latins chofe to ſubſtitute a part of their own alpha-

bet, rather than continue ſo great a variety of cha-

racters, as was used by the Greeks : for as the com-

paſs of their ſyſtem was the ſame, it required only

their firſt fifteen letters, from A to P, to be applied

from grave to acute to compleat the Biſdiapafon.

Hence it appears, that the Grecian doctrine

must have been very ill understood, if a ſyſtem of fo

little meaning could be adopted, whoſe great imper-

fections
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Accordingly, Popefections required alteration.

Gregory, ſome time after, diſcovered that the whole

was no more than a conjunction of two octaves, and

that the return of the tones and ſemi-tones in the

acute, was in the ſame poſition as in the grave; and

therefore he reduced the whole ſyſtem to a Hepta-

chord, (a ſyſtem of ſeven ſounds) to which he ap-

plied the firſt ſeven letters of the alphabet, in the

following order, to distinguiſh the Grave, theMean,

and the Acute.

A.B.C.D.E.F.G. || a.b.c.d.e.f.g. || aa.bb.cc.dd.ee.ff.gg.

This Gregorian ſcale continued without any

material alteration till about the eleventh century ;

when Guido Aretine, a Benedictine Monk, formed

a new ſyſtem compoſed of three Hexachords, each

confifting offix founds, which he called bythe names

of the B quadro Hexachord, the natural Hexachord,

and the B flat, or moll, Hexachord.

The graveſt ſound of the B quadro was our G,

which is a tone lower than the lowest in the Grecian

Diagram, and which hecalled for that reaſon by the

name
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name of Hypoproſlambanomenos, and diftinguiſhed

it by the Greek letter Gamma, probably to perpe-

tuate his improvement on their Diagrams.

The natural Hexachord had ourC for its graveft

found, a fourth above Gamma or G, and the Moll,

which had F for its graveſt ſound, was a fourth

above C ; and when either of theſe Hexachords

was found one or more octaves higher, the ſame

name was continued, as being only a repetition of

the former ; to which the ſeven Gregorian letters

were added as before, except the Gamma, which

was applied to the graveſt ſoundG only. But as

theſe letters were not fufficient to diftinguiſh the

mutations of the Hexachords, which were now to

fucceed in preference to the Tetrachords of the

Greeks, fomething more was neceſſary to be done.

For this purpoſe Guido added fix fyllables, taken

from the firſt ſtrophe of a hymn to St. John Baptift,

beginning Ut queant laxis, &c. from which he fe-

lected the following fyllables, and applied them to

each Hexachord: Ut, Re, Mi, Fa, Sol, La. Of

theſe, the Mi and Fa always diftinguiſhed the place

of the femitone, and the other intervals, from Ut

to
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to Re, and from Re to Mi, Fa to Sol, and Sol to

La, were always tones; butwhethermajor, or minor,

was not determined.

The Bb, or Moll Hexachord, is no new difco-

very, as it is formed on the fame principles, and for

the fame purpoſe, inthe Synemmenon Tetrachord of

the Greeks..

The major mode, or ſcale, is principally de--

fcribed by this ſyſtem of Guido; and the minor is

rather implied than determinedby any feparate laws

proper for a diftinction of fuch great importance ;

and the whole feems calculated for the conduct of

a voice in the firſt rudiments of finging, rather than

a diſcovery of any one principle which canlead us

to a knowledge of Harmony.

There is one diſcovery which must not be paſſed

over, as it does Guido great honour, and has con--

tributed much to the improvement of practical.

mufic.

It
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It must be remembered, that the Gregorian

letters, and the ſyllables which Guido added to them,

were the only muſical characters to determine the

difference between acuteneſs and gravity. To prevent

therefore the confufion which this muſt occafion,

he is faid to have placed ſeveral parallel lines at a

ſmall diſtance from each other, on which, and the

ſpaces between, he marked little dots or points, by

which the ſeveral degrees, from the moſt grave found

to the moſt acute, were ſoon diſcovered ; but as he

found, that the extent of the natural voice could

not be brought within the limits of four, five, or

fix lines, and that there were at least three ſpecies of

voices, he applied the ſame number of lines and

ſpaces to each, together with proper marginal cha-

racters or cliffs, to distinguiſh one from the other.

Thus the graveſt or baſs voice was repreſented by the

F Cliff, which confined it within the proper number

of lines ; the mean, or C Cliff, was placed a fifth

higher than the former, and its limits were equal to

that ſpecies of voice; and, laſtly, the moſt acute or

treble voice, which placed the notes a fifth higher

than the mean, or C Cliff, was called the G

Cliff.

By
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By theſe improvements not only the acute,

mean, and grave ſounds were eaſily diſcovered, but

alſo the ſpecies of voice to which they belonged.

Another part of his doctrine related to the mu-

tations of the Hexachords, which depended princi-

pally on the poſition of the ſemitone. This interval

was a material part in the Grecian Tetrachords, and

by it they were conjoined to each other.

Theſe are the chief parts of Guido's ſyſtem ;

and, as they are to be met with in almoſt every

writer from his time, and are ſo well known to pro-

fefſors, it is needleſs to be more particular.

He wrote a book, which he called Micrologus,

to explain his doctrine ; but, as I have never feen

it, I can only obſerve, that if there had been any

thing very material with reſpect to Harmony, the

many writers in his favour would not have omitted

to have taken proper notice of it ; eſpecially, as they

have done him the honour of ſtiling him the Reftorer

of Music, and the Founder of the modern harmonic

ſyſtem.

D But

|
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But how three fimple Hexachords, or their

Octaves, unſupported by the fundamental baſſes, (for

as the writers fince Guido take no notice of them,

we must conclude they made no part of the theory,

notwithstanding they are applied by the moderns ;)

how, I fay, theſe Hexachords, whoſe intervals were

undetermined by the ratio, could form a ſufficient

number of ſcales neceſſary for the mutations, together

with a feries of flat and ſharp Dieſes, proper to deter-

mine the place and magnitude of every interval ne-

ceſſary to perfect the moſt remote tranſpoſed ſcales,

either major or minor, ſeems no leſs ſurprizing, than

that of limiting the theories ofthe Greeks to a ſimple

melody only of two Tones major and a Limmato each

Tetrachord.

The truth is, we are convinced by demonſtration,

that Harmony has been diſcovered for fome centuries

paſt, but by what means, or by whom, is not fo

eafily determined.

Vicenzo Galileo, who wrote A. D. 1581, ſays,

page 80, that the diſcovery of compofing or uniting

ſeveral melodies was not more than 150 years prior to

that

>
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that time, which does no very great honour in re-

ſpect to harmony to the ſufficiency of Guido's

ſyſtem, which was in general uſe for fo many years

before.

Now, if Guido's theory was not capable of de-

monftrating the true principles of Harmony, to what

ſhall we aſcribe them that will not give the Grecians

as good, if not a better, claim to the diſcovery,

eſpecially if we confider their great ambition of

carrying every art and ſcience to the highest per-

fection ; amongſt which, Muſic was highly favoured,

and men the moſt eminent for their learning made it

an object of their ſtudy, and a part of the moſt

finiſhed education of their difciples.

or

I have now gone through the principal parts of

Guido's ſyſtem of Hexachords, which would have

made no part of this work, had it not been with a

view to ſhew how far his claim to the invention and

improvement of Harmony can be admitted ;

whether, by an impartial and candid examination of

the doctrine of the Grecians, they may not be found

to have a better claim. This will beſt appear by

their theories, which, as it is not poffible to explain

withoutD 2



20 INTRODUCTION.

without the aſſiſtance and application of harmonic

principles, (the only criterion by which we canjudge)

we must have recourſe to harmonic principles, and

thence may conclude in favour of the Greeks, by

having the only proof on our fide ofwhich the nature

of the ſubject is capable.

THE



THE

THEORY

OF

HARMONICS.

PART THE FIRST.

T

HE following treatiſe being deſigned to illuſtrate

the doctrine of the Grecians relative to the Har-

monica, and to prove their claim to the true Prin-

ciples of Harmony, it will be neceſſary to mention the Authors

who have profeſſedly written on the fubject. They to whom

I refer have been collected by the learned Marcus Meibomius,

who has given an edition inGreek, with a Latin tranſlation, and

notes. [Amft. 1652, Elzev.]

Ariſtoxenus,
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1

Ariſtoxenus, a diſciple of Aristotle, the moſt ancient of

thefe, has written three books, which he calls The Elements

ofHarmonics.

Euclid, the author of the Elements ofGeometry, has written

an Introduction to Harmonics.

Nicomachus, a Compendium of Harmonics ; wherein he

promiſed to explain himself more fully in his Commentaries.

If he performed his promiſe, the loss of that work, among the

ſeveral loffes ofthe works of antiquity, muſt be regretted.

Alypius has written an Introduction to Muſic, and gives the

various figns or characters by which the different degrees of tune

were marked, peculiar to the ſeveral modes.

Gaudentius, the Philoſopher, a favourer of the Pythagorean

doctrine, has written an Introduction to Harmonics ; in which

are contained the two Diagrams that make the foundation of the

ſecond Part of this work, in which the Ratio will be applied

to the Intervals .

Bacchius ſenior has written a ſhort Introduction on the Art

of Mufic, by queſtion and anſwer.

Aristides Quintilianus treats both of the Harmonica and

Rythmica.

Theſe ſeven authors may be divided into two ſects ; the one

following Pythagoras, in determining the difference of founds,

in
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OF HARMONICS..

in muſical intervals, by the Ratio ; by which is diſcovered the

exact magnitude of each interval, confonant or diffonant ; the

other, in oppofition to the Ratio, making theEar the fupreme

judge, as being more immediately concerned in the perfection

of all muſical intervals, and their fucceffion.

As the phyſical properties of founds, and the ratio of inter-

vals, make no part of the theory ofAriftoxenus, it is no wonder

that the majority of fucceeding writers embraced his doctrine

in preference to that of Pythagoras ; and it is to this cauſe we

muſt aſcribe many difficulties we meet with in their works.

It required the moſt judicious and maſterly contrivance to

unite the different parts into which Ariſtoxenus's theory was

unavoidably divided, and which were mutually to depend on

each other, ſo as to eſtabliſh a Theory independent of the Ratio,

and at the ſame time capable, from the firſt definition of a

found, to comprehend and deſcribe all the vaſt variety ofintervals,

which the different Syſtems, Genders, Tones, and Mutations

demanded ; for, a deficiency in either of theſe eſſential parts

would not only have destroyed the whole, but at the fame time

have fixed the Pythagorean doctrine on the moſt ſolid founda-

tion.

The ſucceſs which attended this oppoſition to the Ratio

will beſt be understood from the principal rules laid down by

theſe authors, which I shall collect and apply, without any

forced conſtruction, to the harmonic parts they were intended

to explain. I proceed, therefore, to the Seven Parts into which

the Grecian Harmonica was divided...

Euclid

14
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"

“

Euclid gives this definition of Harmony ; (p. 1. ) that " It is

a ſcience which conternplates the theoretical and practical

nature of a modulated ſeries." He adds, " A modulated

" ſeries is compounded of founds and intervals, keeping a

" certain order, and its parts are ſeven ; of Sounds, Intervals,

“

Genders, Syſtems, Tones, Mutations, and the Melopœia."

For the better underſtanding this general definition, I ſhalt

explain each part ſeparately, with ſuch obſervations as the

ſeveral articles may require.

I. OF SOUND.

" Sound is a pitch ofthe voice in one tenfion; [Ariſtox. p. 15.]

or, as Nicomachus ſays, p. 24, " An indiviſible voice."

The ancients coridered the voice as capable of two differ-

ent ſpecies of motion. Euclid, (p. 2.] calls one, " the Con-

" tinued, proper for Diction ; " the other, " the Diaſtematic,

" (divided by intervals) proper for Melody."

II. OF INTERVALS.

Bacchius ſenior [p . 2. ] ſays , " An Interval is the difference

of two founds, diffimilar in acuteness and gravity." Ariftox-

enus [p. 15. ] deſcribes it to be " the ſpace between two founds,

66

not having the ſame tenfion,"

Ariftoxenus and Euclid give, though in a different order,

theſe five divifions of intervals :

The
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" The first, by which they differ among themſelves inmagni-

tude; the fecond, by which the conſonant differ from the dif-

ſonant ; the third, by which the compounded differ from the

uncompounded ; the fourth, by gender ; and the fifth, by

which the rationals differ from the irrationals." Ariftox. p. 16 .

"The difference by magnitude (according to Euclid) is when

fome of the intervals are major and others minor." Thus,

ditone has a greater magnitude than trihemitone, and tone

than hemitone or dieſis : but diateſſaron is leſs than diapente

or diapafon, and the like.

"the

The difference by conſonance and diſſonance is, that

conſonant intervals are formed by an agreeable mixture of the

acute and the grave, but the diſſonant refuſing to mix, hurt

the ear with ſome harſineſs ." Euclid, p. 8 .

This mixture of ſounds, finging as conſonance or diſſo-

nance, is a proof at leaſt of two melodies or voices being united

inthe ſame ſong.

The difference of the compounded from the uncompounded

is, that the compounded are ſuch intervals as may be divided

into leſs parts, ſuch as the tone into two hemitones in the

chromatic gender, and the hemitone into two dieſes in the

enharmonic ; but in the diatonic gender, neither the tone

nor hemitone can be divided, and are therefore uncompounded

intervals .

E
There
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There are, as Euclid obſerves, ſome intervals that partake

of the nature of compounded and uncompounded ; as thoſe

from the hemitone to ditone : for hemitone in the enharmonic

is compounded, becauſe itmay be composed of two dieſes, but

in the chromatic and diatonic it is uncompounded ; the tone in

the chromatic is compounded, but in the diatonic is uncom-

pounded. Besides theſe, there are other intervals which partake

of theſe two oppoſite characters, by being applied to different

genders.

" The difference by gender is, when ſome of the intervals are

diatonic, fome chromatic, and others enharmonic."

" The difference of the rational and irrational is, that the

rational are thoſe whoſe magnitude can be given, as tone, he-

mitone, ditone, tritone, and the like ; but the irrational are

thoſe that vary theſe magnitudes, more or leſs, by ſome irra-

tional magnitude." (Euclid, p. 9.]

The preceeding definitions of intervals are rather too general

to give that fatisfaction which ſo intereſting a fubject requires ;

yet as they introduce the genders, in which the number and

magnitude of all intervals leſs than the fifth or diapente, will

be particularly deſcribed, they have their uſe, and prepare us

to reconcile thoſe judicious remarks and distinctions we shall

meet with in the genders .

From theſe five diviſions of intervals I ſhall proceed to the

genders, to ſhew by what rule theſe intervals are to be diſcover-

ed, and their different magnitudes determined ; for although

the
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the ear had before been declared the fupremejudge, yet in ſome

inſtances it was not fufficient; as Ariſtoxenus owns, in ſpeaking

ofthe enharmonic dieſes, [p. 19.] where he ſays, " the ear fearce

accuſtoms itſelf to this interval, even with much labour."

III. Of the GENDERS.

The genders will be particularly described by the number

of parts into which Ariſtoxenus and Euclid have divided the

tetrachord ; by which diviſion the magnitude of each interval

is fixed and determined, according to the gender in which it

is placed. And thus, not only all the imperfect concords, but

even the ſmalleſt dieſes, are discovered to have their particular

magnitude within the limits of the tetrachord ; together with

thoſe intervals which are proper for combination, and thoſe

which can be uſed only in fucceffion .

The Tetrachord, not only from its great antiquity, but from

the fimplicity of its parts, is the principal foundation of the

genders. Its compoſition conſiſts of hemitone, tone and tone

afcending, and the contrary defcending. (Euclid, p. 3.]

By this definition we diſcover, that the hemitone is fub-

ſtituted in the place of the limma, which neceffarily alters the

two tones major into minor and major, which is truly

diatonic.

That this may be better understood, it must be obſerved,

that the compofition of the tetrachord is limited to four ſounds,

E 2 or
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or three intervals, the extremes of which make the interval of

a fourth of diateſſaron, and are always in the diatonic gender

fixed and immovable; but the two intermediate ſounds are to

be moved and altered, according to the gender that is to be

formed. As theſe alterations will conſiſt in making the middle

ſounds graver in one diagram, and acuter in the other, the

modern characters of ſharp and flat must be applied with the

ſame effect, and inthe fame manner as the ancient dieſes . Theſe

will be extracted in proper order from the ſeveral ſcales or dia-

paſons, which form the modes, and will be placed next each

other as a fcale, to diſtinguiſh and represent the ſpiſs intervals,

which though not proper for melody in that form, yet are ab-

ſolutely neceſſary to divide the tetrachord into a certain number

of parts, to determine the abſolute magnitude ofdifferent inter-

vals proper for each gender, and to form the different ſeales.

Euclid ſays, [p . 9.] that " Every melody is either diatonic,

" chromatic, enharmonic, common, or compounded of them."

And he adds, [p. 10.) " The mixt is that in which are per-

" ceived the characters of two or three genders ; of the diatonic

" and chromatic, or diatonic and enharmonic, or chromatic

" and enharmonic ; and even of the diatonic, and chromatic

" and enharmonic ; and that the difference of genders is made

by moveable ſounds." He multiplies theſe three genders

into fix, and adds, that " Colour is a ſpecial diviſion of the

“

66

“

gender, and that the rational and known colours are fix ; viz .

one of the enharmonic, three of the chromatic, and two of

" the diatonic." And after enumerating the particular com-

poſition of each, he tells us, [p . 11. ] " that theſe colours are

" all ſhewn in numbers. The tone is ſuppoſed to be divided
“

into
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" into twelve very ſmall parts, each of which is called the

" twelfth part of a tone ; and by the fame method as the tone,

" the other intervals are divided ; viz. a hemitone into fix of

" thoſe twelve parts, the quadrant dieſis into three parts, the

" triental into four, and the whole diateſſaron into thirty.

" Therefore the enharmonic will be ſung by the magnitude of

" three of thoſe twelve parts, and three, and twenty-four.
"

(3+ 3+ 24 = 30.) "

" The chromatic moll, by 4and 4 and 22," = 30.

" The ſeſquialter chromatic, by4 and 4 and 21," = 30.

" The toniæum chromatic, by 6 and 6 and 18 , " = 30 .

" The diatonic moll, by 6 and 9 and 15," = 30 .

" The diatonic ſyntone, by 6 and 12 and 12," = 30.

In order to explain this part of Euclid's doctrine, I must

refer to: Plate-IV.

In this Plate the ſeveral intervals in each gender are regula-

ted, and their magnitude determined, by the number of ſpiſs

or ſmall intervals, contained in each, of which the following

is an explanation.

Plate IV. Kis compoſed of two tetrachords conjoined, to

which the note of disjunction, marked by at, is added to

compleat the diatonic octave.

L contains the ſpiſs or ſmall intervals, each being diſtant

from the next, as directed by Euclid, three parts of twelve ;

which divides the tetrachord into thirty ſuch parts .

Ncon-
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Ncontains the enharmonic gender ; in which, after the two

dieſes are taken out of the tetrachord, of the magnitude of 3

and 3, the uncompounded ditone (confifting of twenty- four

ſuch parts, which are equal to the major third, an imperfect

concord) is added, and completes the tetrachord. in its propor-

tion of thirty parts .

Pis the ſeſquialter chromatic ; but 4 and 4½ are intervals

not to be found in a continued ſeries of 3 ; the interval, how-

ever, of ſeven dieſes, or twenty-one parts, completes the tetra-

chord, and is an incompoſite interval equal to a deficient fourth ;

which is an acquiſition of great conſequence, where all ſpecies

of muſical intervals are to be diſcovered and limited to their

ſeveral magnitudes .

R, the toniæum chromatic, is compoſed of a ſemitone

major and a femitone minor, to which an uncompounded inter-

val, equal to a minor third, an imperfect concord, is added,

which completes the number of parts equal to the tetra-

chord.

S is the diatonic moll ; in which the two firſt intervals form

the ſyſtem of the deficient third, and the laſt uncompounded

interval is the ſuperfluous ſecond. This gender, directed by a

ſkilful compofer, is very pathetic and ſentimental.

T is the diatonic ſyntone. This gender is the ſcale of na-

ture, conſiſting of femitone, tone, and tone. The perfection

of this gender is ſuch, that all, who fing, even without any

knowledge of music, will fing their different melodies in this

gender.
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gender. It is not only the foundation of all the others, but by a

judicious mixture with them forms all the colouring, or light

and dark ſhades of music ; and without this, viz. the diatonic

ſyntone, the other genders would rather diſguſt than pleaſe.

W, the chromatic moll, is involved in the fame difficulties

with the ſeſquialter chromatic ; for as neither 4, nor 4 , are

aliquot parts of 30, fo no interval of theſe magnitudes can be

found to have a place among the ſpiſs, which are in a continued

ſeries of 3 equal to 30 ; and as no additional note can be placed

among the ſpiſs without exceeding the number limited by Eu-

clid, and increaſing the number of modes, which would con-

found and diforder the whole of their doctrine, ſo no alteration

whatever can be made in the preſent number and order of the

ſpiſs ; and as the ratiowas not admitted in Euclid's Introduction

to Harmony, the difference of a comma cannot be applied on

the preſent occafion, confiftent with principles in oppofition to

the ratio.

For theſe reaſons I omit any farther enquiry concerning the

intervals at Pand W; particularly as thoſe already diſcovered

ſupply us with all the variety which every ſpecies of muſical

compoſition canwant, either in fucceffion or combination. For

fucceffion, we have the enharmonic dieſes, the femitone minor,

and deficient third ; and for combination, we have three ſpecies

of 2ds, three ſpecies of 3ds, three of 4ths, three of 5ths, three

of 6ths, and three of7ths, with their reſpective octaves. Theſe

intervals are expreſſed at X and Z, Plates IV and V, and we

diſcover in each (the one being an inverſion of the other) three

intervals
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intervals proper only for ſucceſſion, and ſeventeen, including

the octave, for combination.

Thus the great end of the genders is in all reſpects anſwered,

which was to fix and determine the magnitude of all ſpecies of

muſical intervals ; which could not be found in diagrams, com-

poſed only of tones major and limmas. But.exclufive of theſe

very great advantages, the genders contribute in a wonderful

manner to the pleaſure of thoſe at all acquainted with them, by

diftinguishing the phraſe, and giving a certain colouring to

heighten and ſupport the ſentiment, and adding to the powers

of mutation, in a more extenſive manner than the diatonic

alone can ever arrive at.

I cannot leave this ſubject without obſerving, that the great

objection made by all writers to the Grecian theories has been,

that they had only the perfect conſonances, but that the imper-

fect made no part of their doctrine, and confequently it was

impoflible for them to have harmony or muſic in two or more

parts, moving agreeably to the laws of harmonic combina-

tion.

This objection was founded on the conſtruction of their

diagrams, which were compoſed of tones major and limmas,

intended by the Grecians to be applied in a very different way

than in later times has been imagined ; and while that appli-

cation remained undiscovered, the objection was not only true

with reſpect to harmony, but was alſo true with reſpect to me-

lody ; for ſuch an untunable ſcale cannot be applied to either

with any effect .

This
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This great and univerſal objection will be removed when I

confider thoſe diagrams, and is at preſent in part removed by

a right explanation of the genders ; an eſſential part of the Gre-

cian harmonica, which can admit of no other conſtruction, and

has not only determined the magnitude of all the perfect and

imperfect confonances, but of all the diſſonances that can be

diſcovered, or applied to muſical compofition.

IV. OF SYSTEMS.

It has already been remarked that any two ſounds differing

in acuteness and gravity form an interval ; that intervals are

varied according to the gender ; and that genders are limited

by the tetrachord to three intervals or four ſounds ; by which

limitation the magnitude of each degree is determined.

Thus in the diatonic the natural degrees of voice proceed

from grave to acute by hemitone, tone, and tone, or the con-

trary ; and the whole compofition of intervals forms the ſyſtem

of tetrachord.

Ariſtoxenus [p. 15.) and Euclid [p. 1. ] agree "that a

ſyſtem is compoſed of more than one interval." As this ſeems

to be a definition of the ſmalleſt ſyſtem, it follows that the

two ſpiſs intervals of the enharmonic and the chromatic muſt

be ſyſtems ; and that the two ſpecies of thirds in the diatonic

and chromatic may be made ſyſtems, by inferting a note between

the extreme founds of each third, as CDE, or DEF.

F There
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:

There are many ſpecies ofſyſtems deſcribed by the ancients,

which, though they make a very conſiderable part, yet alone

are not fufficient to ſupply the vaſt varieties of modulation. In

aid therefore of this ſtreight line of ſyſtem, they have placed

the uncompounded, or diastematic, intervals. By this method

we diſcover two motions of voice; the firſt paſſing through the

ſeveral degrees which form the ſyſtem, and the other paſſing

from one extreme ofa ſyſtem to the other, leaving out the inter-

mediate degrees. Hence the diateſſaron is of the fame mag-

nitude when a ſyſtem, as it is when adiaſtem ; and the only

difference is that one is compounded, and the other uncom-

pounded : therefore every interval in the diatonic, as diapente,

diapafon, and the like, which admits of a compoſition, may

be a ſyſtem with, or a diastem without, ſuch compoſition.

Syſtems then being a modulated ſeries from grave to acute,

or the contrary, are diftinguiſhed by Euclid [p. 12.] in the

following order :

" There are ſeven differences of ſyſtems ; four of them are

" in the intervals ; namely, the difference of magnitude, of

" gender, of confonance and diſſonance, of rational and irra-

“ tional. There are three peculiar differences of the ſyſtems ;

" that of ordinate and prepoſterous, of conjoined and disjoined,

" of immutable and mutable."

The difference by magnitude and gender has already been

treated of. The next difference, of confonance and diffonance,

is diftinguished by acomparison of the firſt ſound with the laſt,

which
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which terminates the whole, and may be ſometimes conſonant,

and ſometimes diſſonant.

There are fix conſonant ſyſtems deſcribed by Euclid, [p. 12

and 13 ] . The firſt three are ſimple, as diateſſaron, diapente, and

diapafon ; the next three are compounded of diapaſon anddia-

teſſaron, diapaſon and diapente, and bis-diapaſon, which is the

greatest and moſt perfect ſyſtem, containing all the leſs. He

alſo mentions a ſeventh and eighth ſyſtem, viz. compounded of

bis-diapaſon and diateſſaron, and bis-diapafon and diapente.

Which ſhews that the limits of their ſcale were not ſo much

confined as has generally been imagined; for it wants but one

note only (the hypoproſlambanomenos) to be of the ſame ex-

tent with that of Guido.

But Arifſtoxenus goes much further; for he ſays [p. 21.]

that " A triple diapaſon ſymphonizes, and a quadruple, and

even a greater magnitude."
"

Each of the first three ſyſtems is divided into different ſpe-

cies or figures, by which, though their magnitude is the ſame,

the parts of their compoſition are varied. This variation of

the ſpecies is occafioned by the different poſition of the hemi-

tone.

In the diateſſaron it has three places, as BCDE, CDEF,

DEFG; in the diapente ithas four, as EFGAB, FGABC,

GABCD, ABCDE.

F2 The
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The ſeveral ſpecies or figures of the diapaſon are not only

diftinguiſhed by the poſition of the two hemitones, but by the

disjunction of the tetrachords .

Euclid [p. 14. ] has been careful in diftinguiſhing theſe

different ſpecies . Thus from barypycni to the next bary-

pycni above, or from B to E, is the firſt ſpecies of the dia-

teſſaron, [ Plate I.) whoſe hemitone is in thegrave. The ſecond

ſpecies of diateſſaron is the meſopycni, or from C to F, whoſe

hemitone is in the acute. The third ſpecies is the oxyрусит,

from D to G, whoſe hemitone is in the middle, confifting of

tone, hemitone, and tone.
1

In this manner the three ſpecies of ſyſtems are explained";

but as the extremes are all of the ſame magnitude, we can have

but one diaſtem in the ratio of to each, or from one extreme

to the other. After theſe follow the four ſpecies of diapente,

thus deſcribed by Euclid, p. 14, 15.

" The firſt, that which is contained in the barypycni,

" whoſe tone is firſt in the acute, and is from hypate meſon
66

66

to paramefe ; the ſecond, that contained in the meſopycni,

" whoſe tone is ſecond from the acute, and is from parypate

" meſon to trite diezeugmenon; the third, that contained in the

oxypycni, whoſe tone is a third from the acute, and is from

" lichanos meſon to paranete diezeugmenon ; the fourth, that

" contained in the barypycni, whoſe tone is a fourth from the

" acute, and is from meſe to nete diezeugmenon, or from

proflambanomenos to hypate meſon. Alſo in the diatonic

" gender, that is the firſt ſpecies (ofdiapente) whoſe hemitone

66

"is
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" is firſt from the grave ; that the ſecond, whoſe hemitone is

" firſt from the acute ; that the third, whoſe hemitone is

" ſecond from the acute ; that the fourth, whoſe hemitone is

" third from the acute."

To theſe the ſeven ſpecies ofdiapaſon (mentioned by Euclid,

p. 15 and 16 compared) ſucceed. They are called Tones or

modes, very probablyfromthe tone of disjunction, whoſe different

poſition makes one of the principal diſtinctions of the ſeveral

ſpecies ; and as they are composed of thetwo foregoing ſyſtems

of diateſſaron and diapente, the two ſemitones must have their

place in each.

[Plate I. ] " The firſt is that contained in barypycni, from

" hypate hypaton to parameſe, (or from B to B) whoſe tone of

" disjunction is the firſt from the acute, and whoſe hemitones

" are firſt from the grave and fourth from the acute."

" The ſecond ſpecies is contained in meſopycni, (or from

" C to C) whoſe tone (of disjunction) is the ſecond from the
“

acute, and whoſe hemitones are the third from the grave,

" and the firſt from the acute."

“

" The third ſpecies is contained in oxypycni, (or from D

to D) whoſe tone (of disjunction) is the third from the acute,

" and whoſe hemitones are the ſecond from the grave, and the

" ſecond from the acute."

"

" The fourth ſpecies is contained in barypycni, (or from E

to E) whoſe tone (of disjunction) is the fourth from the

acute
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acute, and whoſehemitones are the firſt from the grave, and

" the third from the acute."

" The fifth ſpecies is containedin meſopycni, (or from F to

" F) whoſe tone (of disjunction) is the fifth from the acute,

" and whoſe hemitones are the fourth from the grave, and the

" firſt from the acute."

" The fixth is contained in oxypycni, (or from G to G)

" whoſe tone (ofdisjunction) is the fixth from the acute, and

" whoſe hemitones are the third fromthegrave, and the ſecond

" from the acute."

" The ſeventh is contained in barypycni and apycni, (or

" from A to A) whoſe tone (of disjunction) is firſt from the
“

grave, and whoſe hemitones are the ſecond from the grave,

" and the third from the acute."

Theſe ſeven ſpecies of diapaſon are without doubt ofthe

greatest importance. Euclid is not fatisfied with defcribing

them by the tone of disjunction, but goes over them a ſecond

time [p . 16. ] to fix the poſitions of the two hemitones peculiar

to each ſpecies. See Plate II. where the hemitones are defcribed

by the black notes, and the tone of disjunction is marked

thus t.

One tetrachord may ſucceed another by conjunction or dif-

junction. 1

The
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The conjunction is made by a ſound which is common to

two tetrachords, and is the moſt acute of one and the moſt

grave of the other.

The magnitude of this conjoined ſyſtem is a heptachord

or ſeventh, as from B to A, and confequently is a diſſonant

ſyſtem from one extreme to the other. (Plate I.]

!

The disjunction is made by a tone, which ſeparates the moſt

acute of one tetrachord from the moſt grave of the other, and.

its magnitude is diapaſon, as from E to E, Plate I.

" There are (as Euclid obſerves, p. 17.) two perfect ſyſtems;

" the one leſs, the other greater."

"

66

" The leſs is by conjunction, from proflambanomenos to

nete ſynemmenon, containing three conjoined tetrachords,

hypaton, meſon, and ſynemmenon, befides a tone from prof-

" lambanomenos to hypate hypaton, (or A to B in the grave)

" and is finiſhed by the conſonance diapaſon and diateſſaron : "

FromA to the ſecondD, or from the firſt to the ſecond apycni,

which he has made the limits of this leſs ſyſtem. (Plate I.]

“

"

" The greater ſyſtem is by disjunction, from proflambano-

menos to nete hyperboleon ; and it contains four tetrachords,

disjoined by pairs conjoined together ; namely, hypaton,

" meſon, diezeugmenon, and hyperboleon ; and two tones

"

beſides, one from proſlambanomenos to hypate meſon, and

" the other from meſe toparameſe, and is included in the con-

" ſonance of bis-diapafon, (from A to the fecondA) or from

"the
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" the firſt to the third apycni, which are the limits of the
66

great ſyſtem." [Euclid, p. 18.] The great extent of this

ſyſtem diſcovers, that the ancients were not confined to the

limits of diapafon, as has been imagined.

It appears by the doctrine of the ancients, that the voice

had two principal motions ; one, the diaſtematic or harmonic,

when the ſounds ſucceed each other by an uncompounded in-

terval, as a 4th, 5th, or 8ve, and the like, proper for the funda-

mental baſs ; the other motion of voice was by degrees or fyf-

tems, which being more natural and better adapted to the fing-

ing of the voice, from their great variety, required a more cri-

tical deſcription .

The diaſtematic motions are the only perfect intervals that

can be diſcovered in a ſcale or diagram of tones major and lim-

mas ; and as it is impoffible to form a tunable ſyſtem out of

ſuch a ſcale, it follows, that theſe uncompounded intervals are

the true and original fundamental baſſes, and cannot be applied

to any other part of a theory. As to the ſecond motion of voice,

in which the degrees or ſyſtems are formed, they are the pro-

ducts of thoſe fundamental baſſes, by whoſe harmonic power

the tetrachord conjoined, or disjoined, and all other ſyſtems

are formed and regulated. See Plate III. and VII. in which

meſe, or the tone of disjunction, is marked thus +.

I must obſerve that all theſe ſyſtems are formed by the tetra-

chords, and not from the diagram of tones major and limmas ;

for Euclid, p. 8, and Ariftoxenus, p. 20, ſay, " that all inter-

" vals leſs than the fourth, or diateſſaron, are difcords ."

This
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This is very true if applied to the diagram of tones major

and limmas, in which no conſonant ſyſtem can be found ; but

with reſpect to theſe tetrachords, which are all truly diatonic,

it cannot be applied to them. In order to remove this ſeeming

contradiction of intervals, or even ſyſtems, leſs than the dia-

teſſaron beingdiſcords, and to give all poſſible fatisfaction on this

ſubject, I muſt obſerve, as before, that the Grecian theory was

divided into two parts. The firſt and principal was the perfect

ſyſtem, or diagram of tones major and limmas ; from which

ſyſtem all harmony with its roots or fundamental baſſes ariſes.

The ſecond part related to melody, which is connected with,

and inſeparable from, the fundamental baſs. Thus the ſcale of

tones major and limmas appears to be expreſsly formed to regu-

late the fundamental baſſes, and cannot be applied as confonant

ſyſtems, like the tetrachords, nor indeed to any other part of

their theory.

The harmonic parts, from whence melody has its original,

are found in the tetrachords, ſyſtems and genders, &c. and are

the products of the fundamental baſſes. For a full explanation

of which ſee pages 50, 51, &c.

In the ſcale of tones major and limmas, the only confonant

founds to be found are the diapafon, diapente, and diateſſaron.

Theſe three conſonances have a very diftinguiſhed character by

being applied to each tetrachord as fundamental baſſes , for they

not only diſcover their true and harmonic powers in forming

the diatonic octave or ſcale, (all of which may be extracted

from among the harmonics, and reduced to a ſyſtem ofdegrees)

but the name of the ſcale or key-note, when formed, will

haveG
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have the fame name as the principal conſonance, or diapafon.

This concord is not only the original of the other two, by

including them within its limits, but is ſuperiour to either by

being the final note of cadence, and all other perfect terminations .

The diapente is more limitedin its powers as a fundamentalbaſs in

this reſpect, that it forms the imperfect repoſe, and is neceſſary

to lead to the final by forming the cadence.

The Diateſſaron is one of the primary fundamental baſſes,

and contributes with the other two to form the ſcale, or diatonic

octave, but is incapable of forming any termination ; it has

however one character peculiar to itſelf, that of being the first

and original diſcord, as its relation to diapente is tone major ;

yet, with this application, it becomes an harmonic found, as

all original difcords are, and not a fundamental baſs.

Having diſcovered the great importance ofthe ſcale of tones

major and limmas, in being the original of the three funda-

mental baſſes applied to each tetrachord, I shall now diſtin-

guiſh them in another point of view, in order to facilitate

their use. I ſhall place them as antecedent, mean, and confe-

quent, or as firſt, ſecond, and third terms. In this form, the

diateſſaron, or fourth, will be the firſt ; the diapaſon and moſt

perfect conſonance will be the key note, or ſecond term ; and

the diapente, or fifth, will be the third term, attended with

their reſpective harmonics of an octave, fifth, and third. It

muſt be remembered, that all ſyſtems have their foundation in

theſe three terms, and that as they will be frequently applied in

explaining the tetrachords, it is unneceſſary to add more here.

I will therefore proceed to explain one of the moſt curious and

intereſting
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intereſting particulars diſcovered in the whole theory of har-

monics, namely, an inverted ſyſtem, which will be found of

the greatest conſequence ; for, by the inverſion of the firſt dia-

gram a ſecond is diſcovered.

Euclid [p. 15 and 16.] places his ſeven modes in the fol-

lowing order, and Bacchius Senior (p. 12.) places his ſeven in

a contrary or an inverted order, and the fame names are applied

to each.

E
u
c
l
i
d

.

-

-

-

B

C

D

<E -

F -

G
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-
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-
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Hypodorian
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-
-

-
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-
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GJ
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a
c
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h
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Though this inverſion of the diagram may appear at firſt

fight to be of little conſequence, yet it has engaged the atten-

tion ofmany writers, and occafioned as many different opinions,

without producing any thing deciſive ; for whether the diagrams

are to be read backwards deſcending, or the contrary, or whe-

ther the grave ſounds are called acute in one age, and the con-

trary in another, is of very little conſequence, where an art is

to be improved, or the fecrets of ſcience to be discovered. But

I ſhall paſs by theſe and other favourite opinions, which have

only ſerved to perplex the ſubject, without leading us to any

useful diſcovery.

*

G2 To
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To procure, however, all the advantages this doctrine can

give us, a mufical conſtruction, ſupported by other parts of the

Grecian harmonica, will ſhew its real importance. In order to

demonftrate this I ſhall obſerve, that the ſeven ſpecies of diapa-

fon [Plates III. and VII.] include all the tetrachords in their

different poſitions, whether conjoined or disjoined, and alſo the

hemitones, tones, and all other neceſſary diſtinctions proper for

harmony or melody ; which will be explained in the next or

fifth part, in which the modes or tones will be particularly

confidered. At preſent, therefore, I will offer a few obferva-

tions, previous to my entering on ſo interesting and difficult a

ſubject.

I obſerve firſt, that every ſyſtem of diapaſon is called a tone

or mode by Euclid and Bacchius, and that the firſt letter of

that diapafon is placed near the name, which is given to the

mode.

Secondly, That Euclid places the mixolydian at hypate hy-

paton, (or B) in the grave, and aſcends by degrees till he arrives

at meſe, (or A) in the acute ; whereas Bacchius places his firſt,

or mixolydian mode in the acute, (or at F) from whence he

deſcends by degrees to the grave (or G) ; and each author dif-

tinguiſhes every ſucceeding mode by the very fame names, but

in an inverted order ; as in the preceeding example, at page 43 .

Thirdly, That in comparing Euclid's diapafons with thoſe

of Bacchius, the intervals are all the ſame; that is, the tones

hemitones, and tone of disjunction, are in the ſame poſition

in each, except being in a contrary direction. See Plate VI.

Fourthly,
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Fourthly, That Euclid, [p. 19.] (according to Ariſtoxenus)

affirms, that " the number of tones or modes are thirteen,"

but that number cannot be ſupplied, unless they are diftinguiſh-

ed as two ſeparate ſcales ; the firſt aſcending from grave to

acute, the ſecond deſcending from acute to grave.

Fifthly, That, agreeably to the poſition of the ſeven ſpe-

cies of diapafon, at Plates II. and III. we diſcover all the

ſharps in a numerical order from one to fix.

Sixthly, That the ſame ſeven ſpecies of diapafon being in-

verted, we have all the flats from one to fix. See Plates VI.

and VII.

Seventhly, That theſe ſharp and flat dieſes form the ſpiſs

intervals, the minor and major ſcales, the genders, the muta-

tions, and divide the tetrachord into thirty parts, as directed by

Euclid.

Laſtly, That the fundamental baſſes, or three terms before

mentioned, applied to each tetrachord, form a moſt ſweet and

perfect harmony.

Theſe are the great outlines of a moſt extraordinary theory,

which will be explained and applied in the next or fifth part of

the harmonica ; in which the tones and number ofmodes will

be more particularly confidered.

V. Of
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V. Of the TONE or MODE.

This part of the ancient doctrine has been found the moſt

obfcure and mysterious. The many learned writers and com-

mentators, who have attempted to explain it, have diſagreed in

many eſſential parts, whilſt others, from the variety of opinions,

defpaired of fucceſs, and gave up the enquiry. The truth is,

the wonderful and extraordinary accounts we meet with in

ancient and modern writers, of the ſurprizing effects produced

by the mutations of mode and gender, and other parts of the

Grecian harmonica, have raiſed expectations in many, not to

be fatisfied with any thing leſs extraordinary than the effects

faid to be produced. Whereas, had they firſt confidered what

were the eſſential parts of practical music, and adapted them to

the ancient theories, without expecting any thing almoſt ſuper-

natural, they would have found the agreement between the an-

cient and modern methods of treating the ſame ſubject ſo per-

fectly correſponding in the moſt eſſential parts, that nothing

could be diſcovered in one, that would not be wanted and abfo-

lutely neceſſary in the other.

If a practical musician were to be limited to the four parts

already explained, he would find a great deal wanting to enable

him to exerciſe the full powers of his art. He would be greatly

diſtreſſed in his operations, whilst confined to thoſe ſounds only

which have been discovered. It is true, the genders have ex-

plained the diviſion ofthe hemitone and tone, and other muſical

intervals, but have given no rule to apply thoſe diviſions to any

other part than the two moveable or middle founds of the te-

trachord.
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trachord. Something more therefore is neceſſary for a general

application of thoſe diviſions, by which modulation may be

carried to its greatest perfection, without any alteration or injury

to the tetrachord. And if that which is ſo indiſpenſably ne-

ceſſary for modulation can no where elſe be found but in the

doctrine of the tones and modes, and if there is no other part

of practical muſic to which they can be applied, let us not re-

ject ſo interecting a part of ancient theory, without at leaſt

trying how far it will carry us.

Euclid [p. 19 and 20.) gives four different definitions of

the word Tone.

He says, " It is taken for found;" as a ſweet or harſh tone

or found.

Secondly, " It is taken for interval ; as from meſe to para-

" meſe (or fromA toB) is the interval of a tone."

“

“

Thirdly, " It is applied to the place of the voice, when

we mention the dorian, lydian, or any other tone."

Fourthly, " It is taken for intenſion or remiſſion, when a

perſon uſes an acute, or grave, tone of voice, or between

" both."

The third definition, or " the place of the voice," is the

ſubject of the preſent enquiry.

All
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All authors agree, that the ſeven ſpecies of diapaſon are the

foundation of the doctrine of the tones or modes, and that the

tones to which they refer are not to be understood in the limited

ſenſe of ſound, interval, or intenfion, but as a certain compofi-

tion or conſtitution of harmonious ſounds, proper for the place

of the voice in the moſt extenſive ſenſe; provided the two he-

mitones and the tone of disjunction are placed according to the

method defcribed by Euclid in treating of the ſyſtem of diapa-

fon.

That this method may be more clearly understood, I have

(at Plate II. fig. 1.) formed the ſeven tones or modes, agreeably

to the different ſpecies of the diapafon, in which the poſitions

of the two hemitones are diftinguiſhed by being black notes,

and the tone of disjunction by the croſs, marked +, between

the two disjoined ſounds. The tetrachords are alſo diſtinguiſhed

by the curve line, which encloſes the whole, with the extreme

ſounds, and the provincial name is annexed to each tone, as

mentioned by Euclid.

In examining theſe conſtitutions, which are the foundation

of the modes, we find the poſition of the two hemitones and

the tone of disjunction the fame in each with refpect to acute-

nefs or gravity ; that is, from B to C, and from E to F, are,

in all of them, the places of the hemitones, as from A to B is

alſo that of the disjunction. Now, as the different poſition of

theſe intervals ſhould make the eſſential parts of modulation ,

which notwithstanding are the fame in each, to which of the

remaining parts of theſe compofitions muſt we turn our atten-

tion to diſcover ſomething characteriſtic, and expreſſive of the

different

1
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different relations, in which one tone or mode ſtands to another ?

Not in the ſeveral limitations of the diapafon ; for that will be

a poſitive contradiction to a former part of the doctrine, which

gives a minor ſyſtem, conſiſting of a diapaſon and diateſſaron,

and alſo a major ſyſtem, composed of twice diapafon. Now,

if a voice has liberty of motion through all, or a great part of

this major ſyſtem, what end can it anſwer to confine it to half

that compaſs ? or, what new variety of modulation will it pro-

cure, which we had not in a much greater perfection before ?

But this is not the only objection ; for the ſynemmenon tetra-

chord, which gives a hemitone from meſe to trite ſynemme-

non (or from A to Bb) in a different pofition from the two for-

mer, is abſolutely excluded from a place in each of theſe ſeven

ſpecies of diapafon.

However great theſe contradictions may ſeem, they ought

not to be imputed to the ancients, unless it ſhall appear that

theſe ſeven ſpecies of diapaſon can admit of no other con

ſtruction .

But the contrary of this will be evident, if we attend to

the definition which Euclid has given ; (p. 2. ] wherein he

tells us, that " tone is a place of the voice, capable of ſyſtem

" without latitude."

This definition is very important; for it not only determines

as many different places of the voice as there are ſyſtems of

the diapaſon, but alſo that each ſyſtem is without latitude.

Thus it appears, that the diapaſon is no otherwiſe neceſſary

with reſpect to the limits of the ſyſtem, than its firſt formation,

byH
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by which the two hemitones and the tone ofdisjunction, have

each their particular poſitions ; for theſe are the only eſſential

differences of the ſeven ſyſtems or places of the voice, after

which the ſyſtems are without latitude; that is, the ſyſtems

may extend beyond the limits of diapaſon, either to the grave

or the acute, provided that the poſitions of theſe intervals are

the fame in the reſpective diapaſons, above and below; for the

order and compoſition of the firſt diapafon being once fixed,

determine all others belonging to the fame tone, and are pro-

perly that which Euclid calls " the tone or place of the voice

" capable of ſyſtem without latitude;" becauſe every tetrachord

found in this compoſition refers to one particular foundor tone,

which forms one ſcale only, and no other.

After this explanation it remains to ſhew, how theſe ſeven

places of the voice may be diſcovered agreeably to theſe direc-

tions ; and how ſuch diſcovery can encreaſe the powers of mo-

dulation, by diſpoſing of the two hemitones, and tone of dif

junction, in ſeven different places with reſpect to acute and

grave.

To make this easily understood, I have, at Pate II. fig. 2.

placed the ſeven ſpecies of diapaſon in the upper ſtave, each

ſpecies riſing a degree in the order as before, at fig. 1. in the

ſame plate, and immediately under theſe I have placed ſeven

others, at H, I, K, L, M, N, andP, whoſe compoſitions are in

all reſpects the ſame, except that of being formed from one

common found, instead of riſing a degree, as thoſe above.

This
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This common found is B, the firſt ofthe graveſt tetrachord,

and in that reſpect has a preference to any other. From this

conſtruction we have a variety of hemitones diſtributed through-

out, not diſcovered before; and as theſe intervals are the fame

with thoſe in the ſtave above, the ſharp, which is a modern

character, is applied not only to fix the poſitions of the tones

and hemitones peculiar to each mode, but alſo to ſhew their

relation to each other, in order to perfect their mutations ; with-

out which the whole theory wouldhave been imperfect.

Thus after the natural ſyſtem at H, we have an increaſing,

ſeries of ſharps from one to fix. The firſt ſharp is F, the

fourth ſpecies of Diapaſon at I; we have two ſharps, F and C,

in the ſeventh ſpecies at K; and at L we have three ſharps,

F, C, and G, which is the third ſpecies ; and at M, the fixth

ſpecies, we have four ſharps, F, C, G, and D ; alſo at N, the

ſecond ſpecies, we have five ſharps, as F, C, G, D, and A ;

and at the fifth, or laſt ſpecies of diapafon, at P, we have fix

ſharps, viz . F, C, G, D, A, and E.

In comparing theſe ſeven ſpecies ofdiapafon, aſcending from

one pitch or common found, with each other, we have five

tones, each ofwhich is divided into a greater and leſs hemitone ;

alſo one hemitone, divided into a hemitone minor, and an en-

harmonic dieſis; the firſt from E at H, to E# at P ; and the

ſecond from E # at P, to F at H, in the firſt ſpecies. With

reſpect to the other hemitone, from B to C, it could not, ac-

cording to this method, be divided, becauſe B is the pitch, or

common found ; but this is not material, as we ſhall, in another

place, find it divided in theenharmonic gender, Plates IV. andV.

H 2 Theſe
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Theſe different poſitions of the two hemitones and the tone

of disjunction give every diapaſon a new and distinct character ;

which, with the other advantages before enumerated, explain

the ancient doctrine of the tones or modes in the moſt ſatisfac-

tory manner ; and, by their agreement with Euclid's definition,

leave no doubt that " the tone, or place of the voice, capable

" of ſyſtem without latitude," is found in each of theſe ſeven

-ſpecies of the diapaſon ; becauſe, the conſtitution of the diapa-

ſon being once formed, may be extended to the acute or grave

in the fame order, without latitude.

By this conſtruction the moſt important part of the har

monica, with reſpect to modulation, is reconciled with the doc-

trine of the ancient modes, in a manner the moſt natural and

uſeful to a practical muſician.

The Tone of Disjunction, ſo often mentionedby the Grecians,

and found in every diapafon, comes next to be confidered, in

order to discover its character and uſe in this theory.

*If we examine the ſeven ſpecies of diapafon, where this in-

terval is marked with a croſs, we diſcover very little that can

make this diftinction neceſſary, except that of fixing the limits

and order of the tetrachords ; but as this ſeems of too little con-

ſequence for fuch a distinction, if confined to a ſimple melody,

we must look for its true character and importance in har-

mony.

To ſhew this in the clearest light, I have (at Plate III.)

repeated the ſeven ſpecies ofdiapaſon, formedfrom one common

found,
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found, as before; and have placed under each note its principal

or fundamental baſs at R and S.

I obferve at R, the firſt ſpecies of the diapaſon, we have

two tetrachords conjoined, and the tone of disjunction ſucceeds.

That each of theſe tetrachords has three baffes ; the firſt has

E, A, and D ; the ſecond has A, D, and G ; and finiſhes at

D baſs . After which we are prevented from advancing to the

tone of disjunction, unless the baſs, and its harmonics at D,

move first to thoſe ofA; then the tone of disjunction and its

baſs ſucceed. It appears alſo, that every baſs in this diagram

muſt have a minor third for one part of its harmony ; in con-

ſequence of which, the B, in the firſt tetrachord, will be of a

different ſpecies from that in the ſecond ; for the firſt tetrachord

begins with a B natural, and the ſecond demands a B flat, to be

a minor third to G, the third bafs .

From this obſervation we discover that theſe tetrachords are

formed ſo as to partake of two distinct ſcales ; as it is impoſſible

to have a natural. B and a flat B in the ſame diapafon. Thus

by applying the fundamental baſſes and their harmonics we dif-

cover that the true character of the tetrachords has its origin in

harmony, by which their formation and connection appear ra-

tional and agreeable tothe beſt theory ; which will be more fully

explained when we confider the Mutations.

The tone of disjunction diſtinguiſhes the termination of the

laſt tetrachord, in which B was neceſſarily flat, and reſtores us

to the firſt ſcale, in which it was natural ; but in order to pre-

vent the diſagreeable effect, from too quick a ſucceſſion of a B
flat
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flat and a B natural, the intervention of an additional baſs and

its harmony is required, as marked at 8, (between the two fifths

at R) previous to the disjunction ; this not only conducts us to

the alteration ofthe ſcale, which is here intended, but prevents

the conſecution oftwo fifths, which in no cafe canbe admitted.

See Plate III . at R.

From theſe obſervations we diſcover the real importance of

the tetrachords ; that they are not to be confidered merely as

ſimple ſyſtems, butas ſyſtems connectedwith, anddependent on,

the laws of harmony.

I ſhall now compare the ſame ſpecies of the diapaſon at R

with thoſe at S, in the ſame plate.

In theſe two examples we find no alteration whatever in the

ſyſtems ; for the two hemitones, the conjoint tetrachord, and

the tone of disjunction, are the fame in each ; and the only

difference diſcovered is in the baſſes, which is undoubtedly a

very material one with reſpect to modulation.

To understand this it must be obſerved, that the ſyſtems

now before us at S are not tetrachords, but are a ſpecies of the

diateſſaron; for the true poſition of the tetrachord, in amajor

mode, muſt be in all reſpects an inverſion ofthe minor ; which

Euclid has before told us is hemitone, tone, and tone ; agree-

ably to which, the hemitone must be in the acute in the major

ſcale, as it is in the grave in the minor.

If
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If we compare theſe ſyſtems at S with the tetrachords at R

in the fame diagram, or thoſe at U with T, Plate VII. we ſhall

find that two fundamental baſſes are ſufficient for theſe ſyſtems ,

but that the tetrachords require three.

This distinction would have been of very little confequence,

if the formation of the ſcale did not depend on the harmonious

conſtitution of the tetrachord, which cannot be extracted from

the harmonics of two fundamental baſſes, but is the product of

three ; for they are placed in this order not by accident, but to

ſhew that the fame melodymay have two distinct characters, by

being formed from different fundamental baſſes ; and that with-

out their application the minor and major ſcales muſt remain

undetermined.

It has before been obſerved, that the baſſes at R required

minor thirds ; but theſe at S, on the contrary, do demand major

thirds. This variation of the thirds occafions one of the moſt

remarkable revolutions to be found in harmonics, and is the

original cauſe ofthe mutations from minor to major ſcales, or

the contrary. As to the difference of tone major and minor,

which may be found in theſe ſyſtems, the ratio making no part

of the Ariſtoxenian doctrine, I ſhall reſerve my remarks on that

ſubject for the Second Part of this work.

With reſpect to the ſyſtems now before us, we find but two

baſſes to each at S, inſtead of three, which are neceſſary at R ;

likewife that the tone of disjunction at S requires an interme-

diate baſs, D, to prevent the ſucceſſion of two major thirds,

equally to be avoided with the two fifths at R ; beſides which,

the
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the major third applied to this, and to the other intermediate

baſſes at S, marks the change of the ſcale occaſioned by the dif-

junction.

I have now gone through my obſervations on theſe ſeven

ſpecies of diapaſon, ſo far as they relate to the explanation of

the tones or different places of the voice. Their connection

with harmony, and their mutations are ſupportedby the funda-

mental baſſes, and an increaſing ſeries of ſharps ; and the dif-

tinctions of tetrachords conjoined, or disjoined, are made mani-

feft, and ſupported by the moſt unerring laws of harmony.

The advantages arising from an increaſing ſeries of ſharps

are, it must be owned, very great ; yet a Theory would be very

imperfect if it ſhould ſtop here and leave out the flats, which

are equally neceſſary for the completion of the whole.

The flats being of a contrary nature to the ſharps, require

the whole order of ſyſtems to be inverted ; but nevertheleſs

the place of the tetrachords, the hemitones and tone of dif-

junction, must be preſerved in the ſame poſitions before deſcribed,

except that of moving in a contrary direction : but as this will

beſt be understood by the muſical notes, I shall refer myreader

to Plate VI. fig. 1. and 2. inwhich the two diagrams are formed

on this principle of inverſion.

The first, which has already been explained, moves in an

afcending, but the ſecond in a deſcending, direction ; placing

the hemitone in the acute, from whence the tetrachord begins

in amajor ſcale.

In
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In comparing their intervals, and other parts, we find a

mutual agreement throughout the whole.

The ſeven ſpecies of diapafon, extracted from the fecond

diagram, have their beginning at fig. 3. Plate VI. and are

continued till all the ſeven are formed.

Each diapaſon in the upper ſtave deſcends a degree to the

next; but thoſe immediately under are fixed to one common

pitch at F ; but in all other reſpects the intervals are the fame

with thoſe above, and move in the fame direction . Hence we

have an increaſing ſeries of flats from one to fix, which fixes

and determines the poſitions of the hemitones, tone of dif-

junction, and the tetrachords, extracted from this fecond dia-

gram; and the whole agrees with the firſt diagram before ex-

plained, whoſe common pitch was B, from whence this inver-

fion is taken. See fig. 4. Plate VI. which exhibits the ſeven

ſpecies of diapaſon belonging to each of the diagrams, above

and below ; the flats ſucceed and increaſe in the fame order

below, as the ſharps do above. Example.

1, 2, 3, 4, 5,

Sharps . F # , C #, G # , D # A#, F#,

6,

Flats. Bb, Eb, Ab, Db, Gb , Ch .

The reason why B # and Fb are not placed here will be

given towards the latter end of the Mutations.

From the great advantages procured by the conſtruction of

theſe two diagrams we have all the materials neceſſary to com-

plete the ſeven parts, into which the Grecians divided the har-

monica:I
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monica : at the fame time the powers of harmony operate ſo

univerſally throughout the whole theory as to explain many

parts which could never be understood upon any other principle.

Among which are the conjunction and disjunction of the tetra-

chords, with the major and minor harmonics applied to each

tetrachord, or ſyſtem, of the ſecond diagram, at Pl. VII, fig. T

and U. The ſeven ſpecies of diapafon, formed under each of

theſe letters have their fundamental baſſes to which they ſeverally

belong, with the major thirds to the firſt at T, and the minor

thirds to thoſe at U. The tone of disjunction is diſtinguiſhed

in each by an additional baſs as a temperament, not only to

prevent the confecution of two eighths at T, and two minor

thirds at U, but alſo that the fundamental baſs ſhould not

move by degrees or partake in any reſpect of the nature of the

ſyſtem, which is ſet apart, and appropriated only to the me-

lody. The additional baſs at U generates a difcord at the dif-

junction with the upper found : but this ſhall be explained in

the Second Part, when I treat of Difcords .

From the principles already explained of the harmonica of

the Grecians, it appears that the great variety of intervals, their

relation, and the different orders of their fucceffion, together

with their particular application to muſical compofition, are the

principal objects intended tobe regulatedby theſe ſeveral parts of

their doctrine.

With theſe materials I proceed to the Mutations, which

is the fixth, and moſt intereſting, as well as the moſt dif-

ficult, part of the harmonica. The principles laid down by

Euclid
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Euclid will conduct us through all their charming varieties :

at the fame time the formation and number of modes will be

diſcovered, which could not be explained ſo well before, as they

depended much on the mutations. We shall then be convinced,

by the moſt indifputable evidence, of the agreement between

the ſeveral parts which compoſe and perfect this wonderful

theory.

VI. Of the MUTATIONS.

F

To explain how the Mutations are to be made, it will be

neceſſary firſt to diſcover their object, and then the method by

which they may be effected, ſo as to produce what Ariſtoxenus

declares mutation to be, " A kind of pathos, occurring in the

" order of modulation." [p. 38.]

In explaining the tetrachord on harmonic principles, it has

been found that the ſeveral founds, ſelected from the harmonics

ofa tetrachord and placed as a ſyſtem, form the diapafon ; that

they are a ſcale of founds, peculiar to that tetrachord, and are

not found in any other; and that whatever flat or ſharp dieſes

are uſed in the tetrachord, the fame are abſolutely neceſſary for

the formation of the ſyſtem of the diapafon, or ſcale.

The ancients very judiciously placed the mutations in the

change of the tetrachord; not only becauſe the ſeveral genders

would be better understood, when applied to that ſmall ſyſtem,

but becauſe of its harmonic principles, (before explained) ;

which they knew comprehended the whole scale or diapafon, by

ſelecting12
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fele&ing its ſeveral harmonic parts, and forming them into one

ſyſtem.

By this harmonic conſtruction of the tetrachord its great

importance is diſcovered : and ifcompared with that defcription

which we meet with in all authors who have written on this

ſubject, we shall find every part unlike, except a ſimple ſyſtem

of four founds, unconnected with harmony, and independent of

every principle that can lead us to the knowledge of it. No

wonder therefore that their diagrains have been exploded and

their theories. condemned.

Ifwe examine the two tetrachords in the firſt ſpecies, and

thoſe which make a part of the other ſpecies of diapafon, (at

Plate III . fig . R and S) they, by having major or minor thirds

to their reſpective baſſes, contribute to form different ſcales .

By theſe different ſpecies of thirds we discover their genius and

character to be very unlike. The firſt at R gives two ſcales

with minor thirds, becauſe each tetrachord forms a ſcale from

among the harmonics peculiar to itſelf. Notwithstanding the

intervals of the diapafon are in appearance the fame in each at

R and S, yet the harmonics are in all reſpects very different by

the application of the fundamental baſs, which not only forms

two ſcales of different ſpecies of thirds, but alſo fixes their

diſtance from each other to be a minor third, with the fame

number of dieſes, either ſharp or flat.

With refpect to theſe ſcales, every one has a principal, or

governing note, to which all the other founds refer, and ſtand

in a particular relation.

This
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This principal note regulates the intervals, poſition, and

motion of all the other founds in that ſcale; and, by a kind of

attraction, draws them to itſelf, or its harmonics, to finiſh the

termination on the final place of repoſe.

This principal note is distinguiſhedby the moderns as the

key-note, or the tone; and ſometimes in a more enlarged fenfe,

both by the ancients and moderns, the Mode. But in order to

be better understood in this verydifficultpart of the harmonica,

I ſhall apply the words key-note, or tone, to the principal note

of a ſimple ſcale; and the word Mode to comprehend ſeveral

fcales, whoſe fituations, or relations, to the firſt or governing

ſcale are fuch as open a ready and eaſy communication for the

mutations ; which are made by ſubſtituting one fcale in the

place of another, or by moving from the principal to any of

the relative ſcales, or the contrary : bywhich means the fenti-

ment is continually varied, and the fame thought appears in a

new light by being removed into a different ſcale.

Thus theſe additional ſcales, ſubject to certain limitations

with reſpect to the principal or governing ſcale, conftitute a

mode, in the moſt extenfive fenſe of the word; for as all the

ſounds in a ſcale refer to, and depend on, the principal found, fo

all theſe ſecondary ſcales in like manner refer to, and depend on ,

the firſt, as a principal or governing ſcale. And in this fenfe

every principal found of the different ſcales in each diagram may,

by a like addition of ſecondary ſcales, be formed into a mode ;

and although this mode is deſcribed by the principal found of

the firſt ſcale, as D major, D minor, &c. yet all the ſecondary

fcales
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ſcales are understood to be connected with it, in as ample a manner

as if they had been ſeverally named. In order therefore to

diſcover this principal note, the following obſervation will

ſerve as a rule :.

The fundamental baſs to the laſt note of each tetrachord

is the principal note : and the moderns call the ſcale by its

name .

Thus in the firſt diapaſon at R, (Plate III.) we finiſh the

firſt tetrachord at A, the fundamental baſs ; and therefore the

whole compofition of that tetrachord forms the ſcale ofA, as

the next tetrachord does that of D ſcale .

The disjunction, or conjunction, makes no other difference

than that of obliging us to continue the names of the notes in

the fame order till the whole tetrachord is completed; and

under the laſt note we find the baſs, which gives its name to

that ſcale.

Thus at the ſecond ſpecies of diapafon at R, the note after

the disjunction begins the tetrachord at A #, and though Bis

the laſt note of that diapafon, yet it is not of the tetrachord ;

and therefore to find the principal note we must return to C#

and D# in order to finiſh the tetrachord; and the bass G# is

found under the laft, or D#, and is the principal found which

gives its name to that fcale.

1

But
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But that this may be better understood, I will examine and

make ſome obſervations on the harmonic conſtitutions of the

tetrachord in the minor and major ſcales, as formed by the

fundamental baſſes in each diagram.

{

B, C, D, E, 1st Tetrachord.

W. G, A, Α, Α,

E, E, F, E,

Roots E, A, D, A.

F, E, D, C, 2d Tetrachord,

X. C, С, В, С,

A, G, G, G,

Roots F, C, G, C.

In each of theſe tetrachords we find that in four combina-

tions the fundamental baſs, which gives its name to the key or

ſcale, is uſed twice in each, viz. the ſecond and laſt baſs at A

in the firſt, and the fame at C in the ſecond tetrachord ; befides

which, a repetition of the ſame key-note is diſcovered among

the harmonics in three combinations out of four, in order that

the impreſſion of the principal found and its harmonics, with

which the ear ſhould be moſt familiar, may predominate, and

be preſerved without any improper mixture of other ſounds.

From theſe two tetrachords B, C, D, E, and F, E, D, C,

the minor and major ſcales are extracted : and, except the dif-

ference of the pitch, the intervals are the fame in each, without

any ſharp or flat dieſis, or any distinction to ſupport the idea of

minor and major ſcales, till we apply the fundamental baſſes as

above ; which is the only rule or criterion by which we can

judge of the difference: for the fame melody or ſyſtem may be

formed in either ſcale, by applying different roots . See Plate

III . at R and S, where the roots atR have minor thirds, and

the ſame ſyſtem at S has major thirds to each root, This,

together
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together with other inſtances, proves that the theories of the

Grecians were founded in harmony ; without which their

minor and major ſcales muſt have remained undeter-

mined. The two tetrachords at W and X are in their har-

monic parts moſt unlike ; for, exclufive of the obfervations

already made, it appears thatA, the principal or go erning note

of the first tetrachord at W, is ufed but once atXin four com-

binations , and is then a major third. In like manner it appears

that C, the principal or governing note ofthe ſecond tetrachord

at X, has only one place at Win four combinations, andis then

a minor third. Theſe alterations preferve the character of each,

and remove every poſſibility of miſtaking one for the other ; and

at the fame time diſcover the great order in which theſe opera-

tions are conducted, and the different effects they produce. If

the Ariftoxenians had not excluded the ratio from their theory,

the difference ofthe major and minor tone, and other intervals,

would have been explained bythem. But this will be confidered

when we come to treat ofthe Ratio in Part II.

All tetrachords are formed on the fame principles as thoſe

above, and their ſeveral poſitions, as at Plates III. and VII. dif-

cover the increaſe of the flat and ſharp dieſes, neceſſary to

perfect every ſcale, even in the moſt tranſpoſed poſition. And

hence we may conclude that the ſeven ſpecies of diapafon ,

which are the foundation of the modes, could not be intended,

as fome imagine, to discover new ſcales of a different con-

ſtitution, but only to change the poſition of thoſe already

exifting, in order to improve and perfect the mutations. It is

true that the enharmonic and chromatic dieſes are described in

their genders ; and by particular diviſions of the tetrachord their

magnitude
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magnitude is aſcertained ; but as this alone was not fufficient,

where ſo extenſive a diſtribution of intervals is wanted for the

formation of fo many ſcales, ſomething more was neceffary to

increaſe thoſe animating powers, eſſential to the mutations.

The different ſpecies ofdiapafon, as before explained, anſwer

this great end in every reſpect ; for the formation of all ſcales

out of the natural not only depends on the application of a

flat or ſharp dieſis to alter ſome note a ſemitone higher or lower,

but as we proceed with the diapafons, the number and pofition

of the dieſes, or flats and ſharps, are fixed and determined from

one to fix in each diagram. By this method the major or minor

ſcale is known the inſtant the number of dieſes is diſcovered,

and the abſolute pitch ofthe key or tone naturally follows. But

that this may be attended with as little difficulty as poſſible, I

have formed all the ſcales from the two natural atA and C to

the greatest number of ſharp and flat dieſes that can be wanted

to complete the modes, even intheir extreme poſition, by which

all poffible mutation is perfected. See Plates VIII . and IX. :

In examining theſe ſcales we discover that both the ſharp and

flat dieſes increaſe in a numerical order by a ſeries of fifths from

the natural ſcales A and C, extracted from the firſt ſpecies of

diapafon ; and that as the ſharps aſcend by fifths from theſe na-

tural ſcales, ſo the flats deſcend in a contrary direction by fifths ;

and as there are major and minor ſcales peculiar to each dieſis,

they are encloſed in a bracket in the margin, together with the

names of the ſcales, the number of dieſes neceſſary for their

formation, and the ſpecies of diapaſon from whence they are

extracted. The three terms, or fundamental baffes are alfo

placed
K

:
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placed at the end of the ſcales, as being the foundation from

whence they are formed. The compoſition of the tones and

femitones is the fame in all the major ſcales. The minor ſcales

compared with each other have the ſame compoſition ; but if

compared with the major, there is a very eſſential difference in

the poſition of the tones and ſemitones : the firſt is distinguiſhed.

by being open notes, and the ſecond by being black in all theſe.

ſcales .

There is alſo another difference with reſpect to the afcend-

ing or defcending of the major or minor ſcales. In the firſt .

there is no alteration in moving either way ; but in the ſecond

there are two accidental major founds aſcending, which are not

neceſſary in defcending. The preſerving of a diatonic ſucceſſion

occaſions this difference in deſcending and afcending in the

minor ſcales .

Theſe ſcales being explained, I proceed to their uſe and

application, by which that most captivating part, the mutations,

will be better understood.

The words tone,and mode have by ſome modern authors

been uſed as ſynonymous terms ; but, as I have obſerved before,

Euclid tells us, (p. 2.) that " tone is a ſyſtem without lati-

tude ;" that is, that the ſame ſyſtem may move to the acute or

the grave, without any limitation, provided the tones and fe-

mitones fucceed in the ſame order, as in the firſt diapafon or

original ſcale.

From
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From this definition it appears that every ſcale may be a

tone, and have its principal note or key as marked in the mar-

gins of Plates VIII. and IX. but with reſpect to a mode, it is

formed of ſeveral of thoſe ſcales, ſubject to certain laws and

limitations, as has been obſerved before ; without which it

would be impoffible to have either a conſonant or diſſonant

mutation, or any other, agreeable to the directions of Euclid ;

who, after enumerating four forts of mutations, ſays [p. 20.]

" the mutation by tone is when we make a change from dorian

" to phrygian ; or, in general, from any one of the thirteen
"

tones into anyother ; and theſe mutations are made beginning

" from hemitone to diapafon."

From this deſcription of the mutations, proceeding from

hemitone to diapaſon, it appears that when the diapafon, or

principal tone ofthe mode, is formed, the mutation is made by

an addition or ſubſtraction of one dieſis from the original number.

Hence we diſcover that the mutations depend on the increaſe or

decrease of the dieſes. If we examine the ſcales at Plates VIII.

and IX. it appears that any number of dieſes forms two ſcales ;

one with a major and the other with a minor third. In con-

ſequence of this we have a choice in fixing the principal tone

of a mode in either of theſe ſcales ; and though the number of

relative ſcales will be the ſame in each, yet thoſe ofthe ſame

ſpecies of third with the principal tone of the mode muſt, as

being primary ſcales, have a preference in the mutations to thoſe

of a different ſpecies, which are of a ſecondary nature, and are

uſed in a tranfient way, to give a colouring, and vary the lights

and ſhades of the mutations

K 2 As
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As three terms in the major ſcale have the ſame ſpecies of

thirds, they determine the names of the three primary ſcales

of the mode, one of which is a fifth above, and another a fifth

below the governing or principal tone. The other three fun-

damental baſſes, which have adifferent ſpecies ofthirds, deſcribe

the names of the ſecondary ſcales of the fame mode. We dif-

cover from hence that every mode is, or may be, compoſed of

fix ſcales ; viz. three with major, and three with minor, thirds ;

and that the pitch ofthe governing or principal tone is the name

of the mode, and includes its five auxiliary fcales, from which

the mutations are made.

The harmonious conſtitution ofa mode being thus explained,

it is proper to obſerve that from the number of ſcales we may

fix the principal tone or pitch of the mode higher or lower, in

order that every ſpecies of voice and inſtrument may be accom-

modated to move within the limits beſt adapted to its natural

powers. But this makes no alteration in the compoſition of the

mode, whoſe harmonic parts, as well as the auxiliary ſcales to

the principal tone, are the fame.

The inverſion of the tetrachords in the ſecond diagram,

Plate VII . being explained in a former part, and ſeveral obſer-

vations made on the conjoined and disjoined tetrachords, I pro-

ceed to examine the extenfive powers of the fundamental baſſes

taken from the great and unchangeable ſyſtem, which is the

foundation of the tetrachords, and all other ſyſtems.

The principal motion of the fundamental baſſes is the inter-

val of a fifth, of which the fourth is the inverſion ; it being the

fame



PART I. OF HARMONICS. 69

fame whether we move from C to F five deſcending, or four af-

cending, as ſhall be moſt convenient in writing to bring them

to their nearest degrees.

It has been found that every ſyſtem of the tetrachord is

the product of three terms or fundamental baſſes ; and on ex-

amining the motion of the baſſes it appears that two of the

harmonics move with the baſs, and the third harmonic is com-

mon to two baſſes, and is a ligature ; but of the two founds that

move, one is always a tone, and the other a femitone. See p. 63 .

This is the harmonious conſtitution of the tetrachord ; and

the diatonic ſcale, or ſyſtem of the diapafon, peculiar to that te-

trachord, is formedby extracting from the harmonics ſuch ſounds

as are proper for a ſcale when brought to their nearest degrees .

The name or pitch of this ſcale is next to be diſcovered. In

every tetrachord there are four combinations which occafion a

repetition of one of the baffes ; the name of the ſcale is always

the fame as the note repeated.

I muſt here obferve that the inverſion of the firſt diagram has

not only diſcovered a new creation of founds, but that the ſy-

nemmenon tetrachord, from whence Guido formed his moll

hexachord, is found in the fourth ſpecies of the diapafon at the

ſecond tetrachord, formed by the firſt flat dieſis. [Plate VII.]

As this tetrachord had no place in the firſt diagram, it confirms

the neceffity of the inverſion, without which the mutations in

C and Bb modes would have been imperfect, by not having the

auxiliary ſcales of a fifth lower or higher to move to. The

fame defect would have precluded this tetrachord from being a

principal
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principal tone of a mode, ſupported with all its relative ſcales

proper for the mutations. Notwithstanding theſe great diſco-

veries, we find only two original ſcales, the one with a minor

third, and the other with a major third next the principal fun-

damental baſs or tone; and that this original harmonious con-

ſtitution of the tetrachord may be moved higher or lower in the

mutations, by the uſe of ſharp or flat dieſes, in order to ſupport

every muſical expreffion proper for every ſpecies of voice; fo

that the folemnity of the grave, the ſprightlineſs of the acute,

together with the ſweetness of the mean between the two ex-

tremes, maymove within the compaſs of their natural powers .

For that theſe conſtitutions or ſcales were diſtinguiſhed by Euclid

[p. 2.] as tones, or " a place of the voice capable of ſyſtem

" without latitude," cannot be doubted: and when theſe ſcales

are uſed ſucceſſively, according to the order of the mutations,

which admits of the increaſe or decrease of one dieſis, the mode

is then formed, with its five auxiliary ſcales added to the prin-

cipal tone. For as every ſcale or tone has its principal or govern-

ing note, ſo everymode has its principal orgoverning ſcale, to

which the other five auxiliary ſcales refer. And though we are

not obliged to uſe them all, yet it is neceſſary to know how far

their powers extend in the mutations, that a proper keeping

with the governing ſcale may preſerve its firſt impreſſion on the

ear. For this purpoſe one dieſis more or less than the original

number of the governing ſcale is the limitation of a ſimple

mode.

From theſe principles we may form a perfect confonant mu-

tation of a fifth higher or lower, or an imperfect mutation of a

third higher or lower than the original pitch of the mode ; or
WC
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we may, from among the different ſcales, form a diffonant mu-

tation of a tone higher, or lower. Theſe mutations are not

difficult, if we attend to a very simple rule, which is, that after

the pitch of the governing ſcale is known, we proceed to form

a ſyſtem of fix degrees from that pitch or tone ; and if it has a

minor third, we must deſcend from the tone, but if a major

third we muſt aſcend inacontrary direction : as for example, in

the minor mode of A the ſyſtem will be A, G, F, E, D, C ;

but contrary to this in the major mode of C, the ſyſtem muſt

afcend, C, D, E, F, G, A. Theſe are the names of the ſcales

which may be applied to regulate the mutations in this natural

mode. The rule is the fame with reſpect to any number of

ſharp or flat dieſes.. As to the distinction between the primary

and ſecondary ſcales inthe major mode,the first, fourth and fifth

ſcales aſcending, by having the ſame ſpecies of thirds, are the

primary ; and the ſecond, third, and fixth aſcending, whoſe thirds

are different from the other, are ſecondary : but in the minor

mode, the firſt, fourth and fifth ſcales afcending are the primary ;

and the ſecond, third and fixth defcending are the ſecondary

fcales.

It will now be proper to turn to Euclid on this very impor-

tant ſubject, whoſe deciſive authority will confirm all the fore--

going obſervations.

In page 20, he says, " Mutation is deſcribed four ways. By

" Gender, Syſtem, Tone, and Melopæia." He explains each,

of theſe, but rather too conciſely for ſo interesting a ſubject,

The
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“

The mutation by Gender (he ſays) is when there is a

" tranſition from diatonic to chromatic, or enharmonic, or

" from the chromatic or enharmonic to any of the reft.

The number and variety of dieſes diſcovered in the ſeven

ſpecies of the diapaſon in each diagram, and applied to the

genders, are different to illuſtrate this mutation.

The ſecond " by System (he tells us) is when the mu-

" tation is made from conjunction to disjunction, or the con-

trary.

८८

:

This mutation by the alteration of onedieſis is a fifth lower

by conjunction, or a fifth higher by disjunction. See the firſt

and fourth ſpecies of diapaſon, Plate III. fig. R and $ in the firſt

diagram, and the contrary in the ſecond, plate VII.

The 3d " by Tone (he ſays) is when we make a change

" from the dorian to the phrygian, or from the phrygian to

" the lydian, or hypermixolydian, or hypodorian ; or, in gene-
“

ral, from any one of the thirteen tones into any of the reſt ;

" and mutations are made beginning from hemitone even unto

diapafon."
“

If theſe changes of the tone proceed from the interval of

dieſis to diapaſon, we have already feen how the ſyſtem ofdia-

pafon, being formed as a ſcale at any given pitch, is changed,

and the whole conſtitution of its parts alteredby the introduction

of a ſharp or flat dieſis. By this conſtruction, which is a very

natural
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natural one, we come to have a knowledge of the ancient tone

or mode, whoſe natural poſition can receive no mutation but by

a ſharp or flat dieſis .

With reſpect to a change from dorian to phrygian, &c. or,

in general, from any one of the thirteen tones into any other,

the ſpiſs intervals, or genders, ſufficiently ſupply whatever

is wanted in compoſitions the moſt extenſive and elaborate ; ſuch

as operas, oratorios, and the like ; in which akind of wandering

modulation is required to expreſs the recitatives, agreeably to

the great variety of fentiment.

Theſe fugitive mutations are tranfient, ſerving to diverſify

and ſupport the ſeveral incidents which must ariſe in long per-

formances, in which the thirteen tones (mentioned by Euclid)

may be uſed with the greateſt ſucceſs .

Euclid, in addition to his former definitions, ſays [p. 21.]

" Some mutations are made by conſonant intervals, others by

" diſſonant ; and ſome oftheſe are less concinnous or inconcin-

"

"

nous, fome more. Thoſe that have a greater communion

among themselves are more concinnous, and thoſe that have

" leſs are more inconcinnous ; for in every mutation there muſt

" be ſomething common, either found, or interval, or ſyſtem :

" and this communion is taken according to the fimilitude of

" ſounds ; for when fimilar founds fall mutually in the muta-

tions , according as they partake of the ſpiſs the mutation is

" concinnous ; but when diſſimilar, inconcinnous."

“

L The
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The " confonant mutation" has already been deſcribed by

the alteration of a dieſis, and the mutation is a fifth higher or

lower with the ſame ſpecies of third. Therefore theſe muta-

tions are more concinnous, by having amore natural commu-

nion with each other, than a diſſonant mutation, which has

nothing common ; as for inſtance, if the change is made from

the fifth above the governing ſcale to the fifth below with the

ſame ſpecies of thirds, or the contrary, we have a diſſonant

mutation, in which the neceſſary alterations are two dieſes ;

and if one ſcale is compared with the other, the difference will

be a tone major in every part, and conſequently not only leſs

concinnous than the other deſcribed above, but in every part a

diffonant mutation.

66

With reſpect to the next part of his definition, wherein he

tells us that " in every mutation there must be ſomething

common ; either found, interval, or ſyſtem ;" " Sound,"

may be the pitch of a ſcale with a minor third, and after-

wards move into another with a major third, with the ſame

name ; as from A minor to A major, or from major to

minor, in which three dieſes make the difference between the

two ſcales.

In this mutation the thirds to the fundamental baſſes are

altered from minor to major, but the fundamental baſſes are

the ſame; and the whole forms a mixed mode inA, by having

two ſpecies of thirds. See Plate VIII. In all mutations of

this fort there is a difference of three dieſes between the two

ſcales.

" Interval"
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1

" Interval " is the next thing which may be com-

mon.

The moſt remarkable interval which distinguiſhes the cha-

racter of the ſcales in their moſt eſſential parts is that of the

minor or major third ; and therefore if the mutation is regula-

ted by either of theſe intervals, it must be in changing from

one minor ſcale to another, or from a major to a major

third.

Theſe mutations, as before obſerved, will be a fifth higher

or lower, which are the perfect conſonant mutations ; or they

may be a tone higher or lower, which have been before diftin-

guiſhed as diſſonant.

As to the mutation in which the " Syſtems" may be com-

mon, the ſeven ſpecies of diapaſon in each diagram are ſo many

examples of this change ; for the ſyſtems at R are the fame as

at S, [Plate III.) and yet, by the application of the funda-

mental baſſes, we have minor thirds atR, and major thirds at

S. The fame two ſpecies of thirds are alſo diſcovered through--

out the ſecond diagram at T and U. (Plate VII.] Though the

ſyſtems are the fame in each ſpecies of diapafon, yet the differ-

ence of the pitch of theſe ſyſtems, by the application of the

fundamental baſſes, is a minor third ; and the fame number of

ſharp or flat dieſes applied to one will be equally neceſſary to

the other. See Plates VIII, and IX.

L2 " This
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" This communion (Euclid ſays) is taken according to

" the fimilitude of founds ."

Thus far Euclid has directed the great variety of modula-

tion ; and taught us to vary the ſentiment by confonant and

diffonant mutations, together with a mixed mode, and the im-

perfect mutation of a minor third higher or lower; but the

other imperfect mutation of a major third higher or lower is

diſcovered in Euclid, (page 2.] where he ſays " Mutation is a

tranſpoſition of a fimilar into a diffimilar place. "
66

This deſcription is much more applicable to the mutation of

a major third higher than to any of the others ; and where the

alterations are ſo much greater they must neceſſarily be more

diffimilar ; as for inſtance, if we change from C major to E

minor, the tone or pitch is removed a major third higher, with

the addition of one dieſis, and a different ſpecies of third to

each ſcale.

If we compare this mutation with the conſonant one, by

disjunction or conjunction, and the imperfect one of a minor

third, we diſcover that in the firſt it is made by the alteration

of one dieſis, but the thirds are of the ſame ſpecies ; and in

the ſecond there is no other difference than in the ſpecies of

thirds. Hence it appears that the alterations of a dieſis, or of

the ſame ſpecies ofthirds, which in the former mutations acted

ſeperately, are now united, and concur to make this a diſſimilar

mutation. As to the diffonant mutations, they have been dif-

tinguiſhed as fuch by Euclid, and cannot therefore be applied

in the prefent cafe.

I must



PART I. - OF HARMONICS.
77

I muſt obſerve, that all the mutations are found in the te-

trachords, Plates III. and VII. and alſo Plates VIII. and IX.

But ſo reſpectable an authority as that of Euclid is not to be

neglected, eſpecially as he has explained himself fully on

the ſubject of the mutations, and as his doctrine is conformable

to the moſt eſtabliſhed rules of the beſt modern compoſers .

Having diſcovered the laws of the mutations, and the

limitations of each mode, which are confined to fix ſcales only,

from whence we have an almoſt endleſs variety of modulation,

which is not only the moſt animating part of muſical compo-

ſition, but prevents that tireſome monotony of cadence, which

is the conſtant attendant of moving in one ſcale only ; I ſhall

now confider how the number of modes is fixed and deter-

mined by the ſeven ſpecies of diapaſon in each diagram, agree-

ably to the Ariftoxenian writers ; by which the agreement and

harmony of the ſeveral parts of this theory will be united and

confirmed in a fatisfactory manner, and remove every objection

that has been made to this part of the ancient harmonica.

There are different opinions among the ancient writers with

reſpect to the number of modes. Ariſtoxenus, Euclid, and

Ariſtides Quintilianus, mention thirteen. Alypius gives the

names and characters of fifteen .

Theſe two opinions are combated by Ptolemy, who has

written expreſsly in favour of ſeven only ; of whoſe work

the learned Dr. Wallis has given a tranſlation in Latin with

notes.

As
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As I do not intend to become a party in the diſpute, I

ſhall only aſſign ſome probable reaſon for this difference of opi-

nion, which will be ſupported by the whole theory, and will.

lead us to the knowledge of their uſe and application; but with

reſpect to their names, as they can be of no uſe to the modern

muſician, I ſhall leave them for those who may think them of

more conſequence.

It has been obſerved before that Euclid, in deſcribing the

ſeven ſpecies of diapafon (p. 15.) gives at the ſame time the

names of ſeven modes, by which, he ſays, they were called.

by the ancients, and which I have placed accordingly, in Plate

II . fig. 1. But (in page 19.) he tells us that Ariftoxenus men-..

tions thirteen tones or modes, and he gives their names, dif-

tinguiſhing ſome as acute, and others grave.

To reconcile theſe different opinions will not be difficult,

if it be granted (and I think there can be no doubt) that the

inverſion of the diagram, already explained page 43, was ſo

univerſally understood as to make a particular deſcription of it

unneceſſary ; and the more ſo, if we conſider that the intervals,

tetrachords, hemitones, and tone of disjunction, were the ſame

in each, except the difference of the thirds, and their motion

in a contrary direction ; and therefore an explanation of the

firſt could be equally applied to the ſecond diagram by thoſe

who were acquainted with the doctrine; for the flat diefes were

as neceſſary to perfect this theory as the ſharp, and the want of

either would have destroyed the whole.

This
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This obſervation is ſo true, that no practical musician can

refuſe his aſſent to it ; eſpecially if it be confidered that the

formation of the ſpiſs intervals and genders in each diagram,

which correſpond ſo exactly with the method preſcribed by the

Ariſtoxenian writers, could not be diſcovered on any other

principles.

The conſtruction of the ſeveral ſpecies of diapafon, already

explained, has proved the neceſſity of fix ſharp and fix flat

dieſes . Therefore, if to theſe twelve dieſes we add the natural

ſcale, which is the medium between the two ſpecies of ſharp

and flat dieſes, we have exactly the number of thirten tones

or modes mentioned by Euclid.

By this double doctrine ofthe diagrams (if I may call it ſo)

the ancients are vindicated from the charge of inconſiſtency, or

of giving contradictory accounts of the modes. Some mo-

dern writers of reputation have obſerved that the more ancient

of the Greek writers looked upon grave ſounds as high, and

acute ones as low ; and that this distinction was afterwards

changed to the contrary, and has ſince prevailed univerſally,

If Ptolemy was not acquainted with this double doctrine,

it is as eaſy to account for his limiting them to the ſeven ſpe-

cies of the firſt diagram, as it is for Alypius to make them

fifteen by the addition of two more dieſes. It was very eaſy to

fall into this mistake from not obſerving the limitations preſcribed

by the diapaſons in the two diagrams.

If
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If we examine the mutations of the thirteen modes (Plates

VIII. and IX.] it will be found that the extreme modes at

the fixth ſharp and fixth flat cannot be equally perfect with

the others, unleſs theſe additional dieſes are continued, to give

a latitude of mutation, by riſing a fifth, from a ſcale of fix

ſharps to one of ſeven; or to fall a fifth, from a ſcale of fix

flats to another of ſeven.

Yet theſe auxiliary ſcales muſt not be confidered as princi-

pals, but only as increaſing and perfecting the powers of

mutation in theſe extreme modes, in common with the

others.

Without attending to this obſervation, and ſeeing how much

the number of modes depends on thoſe of the dieſes, we

ſhould determine in favour of the fifteen, mentioned by Alypius,

rather than the thirteen of the Ariſtoxenians, until we recollect

the firſt limitations of the modes, which confined them to the

ſpecies of the diapafon, in which neither of theſe additional

dieſes is found ; becauſe the notes to which they are applied

are the natural and fixed points, from whence the diapafons in

each diagram begin their progreſſion. Thus B natural in the

firſt diagram, and F natural in the ſecond, could receive no

alteration in their firſt application; but from the neceffity of

forming two auxiliary ſcales to perfect the mutations of fix

ſharps and fix flats, the ſeventh ſharp and flat dieſis became

abſolutely neceſſary ; though neither the one nor the other can

be a principal note, or pitch of a mode.

Theſe
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Theſe extreme ſounds are a part of the ſeſquialter chromatic

gender, and form an interval of twenty-one parts of the tetra-

chord, equal to a deficient fourth peculiar to this gender.

Hence we may conclude that if the ſpiſs intervals within

the limits of diapafon (as defcribed at Plate IV.) are to deter-

mine the number of modes, whoſe mutations are fully complete,

there cannot be more or less than thirteen : for it appears, that

if the minor and major ſcales were each to be formed into

modes in feperate and distinct claſſes, and be brought to the

account, we should have an even number ; becauſe the two

natural ſcales being added to the two belonging to each dieſis,

would make them continually even numbers. But as no ſuch

is contended for among the ancients, we may conclude that the

fix ſharp and fix flat dieſes, added to the natural mode, com-

plete the whole number, which Euclid and others have men-

tioned, and which must therefore be limited to thirteen.

I have before taken notice of the Grecian diagrams, which,

being a compoſition of tones major and limmas, have occa-

ſioned one of the principal objections by the moderns to their

doctrine.

This compoſition of ſounds has always been understood

by the moderns to be the ſcale, or natural degrees of voice,

in which the eighths, fifths, and fourths only could be diſco-

vered ; but as the imperfect concords of thirds and fixes major

and minor were not to be found in the diagrams, and as they

make ſo great a part of muſical compoſition, they have con-

cludedM
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cluded it was impoſſible for the ancients to have any know-

ledge of harmony, by uniting two or more melodies toge-

ther.

They did not confider the great advantage of a general.

arrangement of the ſeven ſpecies of the diapafon, the nature

and formation of the tetrachords, the genders, and other parts

of the harmonica, which would ſo easily have removed their

objections, by ſupplying them with the imperfect concords,

and every other muſical interval : nor did they confider the

nature and extent of their objection ; for if an untuneable, or

inconcinnous ſeries of founds was improper for harmony, it

muſt for the fame reaſon be improper for melody, even if

attempted by the moſt eminent profeſſors .

This laſt, namely, melody, the advocates for modern im-

provements in harmony allow the Grecians to have had in

very great perfection ; but yet deny the poſſibility of their

having any knowledge of combination or harmony, from the

very nature and conftitution of their ſcale, or diagram.

As this objection has already been removed by the diſcovery

of the imperfect concords, together with the tone major and

minor, ſemitone major and minor, and many other intervals,

which could not be found in a ſcale oftones major and limmas,

but which, according to the rules laid down by Euclid, have

been diſcovered in forming the genders ; one may conclude that

the ſcale of tones major and limmas was originally intended

for a very different purpoſe than that to which it has been

applied
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applied by the moderns. But that I may not draw a conclu-

fion without good and ſufficient authority , I ſhall in ſupport

of it ſhew the original of this ſcale, its application and import-

ance in a muſical theory.

The ſeven ſpecies of diapaſon, as described at Plate III.

fig. R, are regulated agreeably to this ſcale. In order to un-

derſtand theſe properly, we muſt diſcover ſome particular found,

not only the moſt characteriſtic in the diapafon, but common to

each ſpecies.

This found was diſtinguiſhed by the ancients in every dia-

paſon by the name of Meſe, and its poſition was the next

found to the tone of disjunction, which is marked by a croſs -t

in each ſpecies of diapafon. Plate III.

This meſe determines the utmoſt limits of the tetrachord

to which it is applied , and if we proceed to the found above

it, the principal found, or key, is altered a fifth more acute,

which requires an alteration of one dieſis to complete the

whole.

As the meſe was the only found in every diapaſon, that re-

quired two baſſes to distinguiſh and mark the disjunction, its

poſition was regulated by the order in which the ſeven ſpecies

of the diapaſon were placed. By this the place of the princi-

pal found, or key-note, was easily diſcovered, as well as the

number of dieſes neceſſary to form a new ſcale.

M 2 Thus
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Thus the meſe was always found to be a fifth to the prin-

cipal note of the ſcale; but when the temperament, or fecond

baſs , was applied, it was an eighth to it, and the principal

found or key-note of the ſucceeding tetrachord .

This distinguiſhed character of the meſe, ſupported by the

application of the fundamental baſſes and harmonic principles,

prevented the difagreeable effects of three tones in ſucceſſion ;

and the founds that formed the ſcale are extracted from the

harmonics of each tetrachord.

Thus the knowledge of the ancients with reſpect to har-

mony appears to have been very great, in not admitting the

imperfections of the ſyſtem of the diapafon : a ſyſtem incapable

of harmonic principles without introducing a new ſcale, or

destroying the whole theory by having three tones in fuc-

ceffion.

If we examine the ſeven ſpecies ofdiapafon at R, Plate III.

we diſcover that the meſe deſcends in an alphabetical order

from the firſt to the feventh ſpecies of diapaſon thus, A, G#,

F#, E, D#, C#, В.

This ſyſtem, at firſt ſight, has the appearance of being dia-

tonic, but will be found to be tones major and limmas in the

Second Part of this work, where the magnitude of all inter-

vals will be determined by the ratio. Thus from A to G#,

and from E to D#, will each be found a limma, and the other

intervals will be tones major ; all of which are formed by the

meſe, or note of disjunction .

If
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If we attend to the regular order in which the ſeven ſpecies

of diapaſon ſucceed each other, and to the poſition of the meſe,

together with the number of dieſes neceſſary to form the ſeveral

tetrachords, on which the mutations ſo much depend, we must

own this to be a theory deſerving our greatest admiration ; not

only from the wonderful agreement diſcovered among the ſe-

veral parts, but as it contains more muſical knowledge with

reſpect to harmony, than any theory formed by the mo-

derns.

I shall end this part, which has already been longer than

I intended, with one obſervation, which may put an end to

the difpute between the advocates for ancient, and thoſe for

modern, harmony ; and which I have never yet met with in

any author. This is, that the great, the perfect, and immutable

ſyſtem of the Grecians, ſo little understood, and almoſt univer-

fally condemned by the moderns, is a very effential part of our

own theory : for if the principal ſounds, or pitch, of the

feveral modern ſcales are placed in an alphabetical order, in

the ſame manner as the meſe, the relation of each principal

found to the next will be either a tone major or limma.

In conſequence of this obſervation it appears that the an-

cients had as good a claim to the knowledge of harmony as

the moderns . The truth is, the principles of ſcience have

always been the fame, and are governed by the fame fixed

and unerring laws, though they are not always equally under-

ſtood : and I wish to have any concord, or other muſical in-

terval, pointed out, which is not to be found in the har-

monica of the Grecians ,

As
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As I am defirous of removing every objection to the Gre-

cian doctrine, I must not paſs over a very material one."

Ariſtoxenus ſays [p . 20.] " that many intervals are modu-

" lated leſs than diateſſaron, but are all diſſonant."

If this were true, all ſyſtems must be diſcords, which would

destroy the harmonious conſtitution of the tetrachord; but as

he cannot be understood to have any ſuch intention, it must

relate to the movement of the roots or fundamental baſſes,

which move by fifths, or fourths the inverſion of the fifths :

this will be eafſily understood ; for in this theory we have no

inſtance of the roots moving a tone, and the third is the only

motion that remains ; the conſequence ofwhich will be a change

of key from major to minor, or the contrary, and will occafion

a temperament that always attends a fourth term ; which, in

the Second Part, in treating of diſcords, will be more particu-

larly explained. At preſent it is ſufficient to obſerve, that no

ſuch motion of falling or riſing a third can be found among

the fundamental baſſes of the tetrachords, except at the dif-

junction at S, Plate III. which changes the ſcale a fifth higher,

and is not one of the primes, but is a ſecondary fundamental

baſs, or fourth term, and moves immediately into one of the

primes of the next tetrachord.

This explanation diſcovers that this part of Ariſtoxenus's

doctrine must be applied to the roots, and not to the ſyſtems or

melodies.

Euclid
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Euclid [p. 8. ] mentions ſomething fimilar to what Arif-

toxenus has obſerved. He firſt enumerates the ſpecies of con-

fonances, and then ſays that " all intervals leſs than diateſſaron

are diffonant," and tells us what they are; fuch as " diefis,

" hemitone, tone, trihemitone, and ditone."

"

In this account of diffonant intervals there is no mention

made of the limma ; but this very account furnishes a proof of

Euclid's being well acquainted with the imperfect confonances ;

notwithstanding they are excluded from a place in the diagrams,

inthe fame manner as the limma is in all other places of the

harmonics.

As the fame objection to all intervals leſs thandiateſſaron

being admitted among the primes, or fundamental baſſes, muſt

remain, as before mentioned, we may obſerve that the diagrams

are not difordered by introducing the imperfect conſonances,

but are preferved in their firſt and original ſtate of tones major

and limmas, as fundamental baſſes.

It may be expected that the diſcords which make ſo eſſen-

tial a part of a muſical theory ſhould be treated of next, but

as they will be better understood when explained by the Ratio,

I shall referve them, together with their preparations and refo-

lutions, for the Second Part.

Theſe obſervations do not ſo properly come under the fixth

general head of the harmonica, according to Euclid ; yet as

the knowledge of the primary fundamental baſſes is ſo effential

to
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to the mutations, it was neceſſary to place them in that light

which their importance demands .

I now proceed to the Melopæia, or Seventh and laſt Part

of the Ancient Harmonica.

VII. Of the MELOPÆI A.

The Melopæia is that part of the harmonica which deter-

mines the motion, or ſucceſſion, of ſounds proper to produce air,

or melody ; and, according to Euclid (p. 22.) conſiſts ofDuc-

tus, Nexus, Petteia, and Extenfio .

" Ductus" is a gradual ſucceſſion, either aſcending or de-

ſcending.

" Nexus" directs the ſucceſſion to be by harmonic intervals,

ſuch as a 3d, 4th, 5th, or 8th, and the like.

" Petteia" is a repetition of a ſound in the ſame tenſion.

" Extenſio" is a continued ſinging of afound inthe ſame

tenfion.

Aristides Quintilianus [p. 29.) has given many diviſions

and ſubdiviſions of the Melopæia; but if it means no more

than fimply to determine all poſſible motion ofſounds, without

any



PART I. 89OF HARMONICS.

any regard to the various combinations of time, the four parts

mentioned here by Euclid give every thing that the ſubject de-

mands with reſpect to a fimple melody ; which, notwithstand-

ing, may be applied to two or more, with equal ſucceſs, in the

following order :

" Ductus,” or a ſucceſſion of degrees :

Two, and ſometimes three, melodies may move in ſimilar

motion ; and two in the contrary, either afcending or defcend-

ing.

Four melodies may move in ſucceſſion by uniting ſimilar

and contrary motion.

" Nexus," or the motion of harmonic intervals :

Two, and ſometimes three, melodies may move by har-

monic intervals in the ſimilar motion ; or three, and ſometimes

four, in the contrary.

The two motions of the Ductus and Nexus may be vari-

oufly changed, and applied to one, two, or more melodies.

fion:

" Petteia," or the repetition of a ſound in the ſame ten-

By this the various combinations of time may be deſcribed,

but nothing relating to tune: or it may be applied as a baſs

to every found in fucceffion in the melodies ; for in this laſt

inſtanceN
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instance, as the number of pulſations, or repetitions to divide

the time, is not limited, ſuch an application of the Petteia to

founds in fucceffion will conſtitute air, or melody, and when

united with the other parts of the Melopæia, in two or more

melodies, is capable of producing great and noble effects .

" Extenfio :"

To know how to apply this part of the Melopæia, it will

be neceſſary to diſcover if a ſound, continuing in the ſame ten-

fion, can be common to two or more fundamental baſſes .

Of this we have an example in all baſſes moving a fifth ;

as in the disjunction of the tetrachord at R, Plate III. where

the laſt note of the tetrachord is a fifth to the firſt baſs, and

an eighth to the ſecond, and continues in the ſame tenfion

during the change of the baſs and two of the harmonics.

All ligatures, ſyncopation, and the preparation of diſcords,

are ſo many applications of extenſion to two baſſes, and are

in no reſpect contrary to the laws of harmonics. But if we

confider extenſion in its greateſt latitude, it will be found to be

an application proper for three, four, or any number of baſſes

or melodies in ſucceſſion : for as extenfion, when confined

to a fimple found, has not in itſelf any of thoſe varieties we

meet with in tune and time, it follows, that the motion of

other ſounds placed in oppofition to it, according to the three

firſt parts of the Melopæia before deſcribed, muſt procure us

this effect. And if any difcords ſhould be generated by the

ſounds in motion, when compared with the note of extenfion,

they
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they are rather accidental than eſſential, becauſe they require

no other reſolution than that of continuing the motion of thoſe

accompaniments, till they finally terminate in a confonant pro-

portion.

Thus extenfion being applied to C, and the baſs moving

C, D, E, or E, D, C, at the ſame time, we have in this

cafe the diſcord of the ſeventh at D, the ſecond ſound, which

is reſolved by the motion of the third found in the baſs at E,

without any alteration in the extenſion ; and it would be the

ſame if the thirds to the baſſes and other harmonic ſounds were

added. But if any diſcords are generated among the melodies

in motion, as frequently happens, they must be regularly pre-

pared and reſolved, according to the rules ofdiſcords, but with-

out interfering with the extenfion, which may be continued

any quantity of time that the compoſer pleaſes.

Many examples might be brought from the beſt writers,

if what has been already faid on this ſubject were not fufficient

to explain this important part of the Melopæia ; without which

harmony would loſe a great part of its beauty, and be robbed

of its principal and moſt noble effects .

Ihave now gone through the Seven Parts into which the

Ancients divided the Harmonica. I have given each part a

muſical conſtruction, by which their mutual relation and agree-

ment have been explained, and reconciled to the laws of

harmony, beginning with the firſt idea or definition of amufi-

cal found, and proceeding to the knowledge of intervals, or

thediſtance to be obſerved between one found and another in

the
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the formation ofgenders, ſyſtems, tones, or modes ; from

which we have been able to form and regulate the ſeveral

ſcales, and diſcover the relation which every found in a ſcale

has to its principal or fundamental found; likewise how any

given ſcale, taken as a principal one, is connected with others,

by which, under certain limitations with reſpect to the dieſes

or poſition of the hemitones, the conſonant and diffonant mu-

tations are regulated ; the number alſo of ſharp and flat

dieſes neceſſary to perfect every ſcale, has been collected and

diſpoſed in a particular order, proper for the diſcovery of the

genders, as well as the ſpiſs and all other intervals, which can

be wanted in the moſt elaborate compoſitions.

Iwas induced to, and encouraged in, this extenſive and

arduous task by ſome diſcoveries which appeared to be of the

greatest importance towards the undertaking and explaining of a

theory, which had for many ages been only a ſubject of diſpute ;

neither party being able to determine any thing concluſive in

ſupport of their different opinions, either for, or against, the

harmonic principles of the Grecian doctrine. Nor could I

have flattered myself with better ſucceſs, had not the inver-

ſion of the firſt diagram offered ſomething the moſt intereſting

and agreeable to my wishes. To this ſucceeded the order of

placing the ſeven ſpecies of diapaſon in each diagram, which

encouraged meyet more to proceed ; but when the tetrachords

in their various poſitions could not be formed without the ſharp

and flat dieſes, and the conjunction and disjunction could not

be explained without the application of the harmonic princi-

ples, I remained no longer in doubt, but was fully convinced

that without a perfect knowledge of harmony it must have

been

1
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been impoſſible to have formed a theory ſo expreſſive and cu-

rious as the Grecian in all its parts ; nor can it be understood,

unleſs explained by the fame laws, by which it was originally

formed.

However, that I may give ſome fatisfaction to thoſe who

object to all theories not demonſtrated by numbers and ſup-

ported by the Ratio, I have determined to try how far the

power of numbers will carry me in a theory of harmonics,

agreeably to the Pythagorean doctrine, which will be the ſub--

ject of the Second Part of this Work..

END OF THE FIRST PART.

:

INTRO-
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INTRODUCTION

TO

THE SECOND PART.

T
HERE are various applications and de-

finitions given by the Ancients of the

word Music ; but as they do not fall in

with the plan propoſed, I ſhall confider Muſic

in a leſs extenſive ſenſe, and apply it only to Har-

mony and Melody.

Harmony is the ſcience of founds, of which

melody is a part.

Air
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Air and motion, under certain regular mea-

fures and proportions, are the efficient cauſes.

To diſcover what this motion is, and how to

apply it to muſical ſounds, ſo as to be able to

know their agreement, difference, or mutual re-

lation, is the object of Science.

It will be proper, as a preliminary, to explain

the nature and properties of muſical ſtrings, with

reſpect to their different lengths and vibrations,

whoſe agreement or difference is the object of the

Ratio.

On theſe a foundation may be laid, from which

a theory, the moſt rational and agreeable to har-

mony, may be formed ; one that will not only de-

termine the proportion, agreement, or difference of

founds, with reſpect to acute and grave, but will

teach us their uſe and application, ſo as to answer

all the demands that harmony or melody can poſſi-

bly make. But to arrive at this point ofperfection,

ſome original leading principle, ſome univerſal cha-

racter muſt be diſcovered, whereby not only con-

cords
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cords and difcords, and their various combinations

may be known, but their progreſſions and fuc-

ceſſions ; for unleſs this very useful part of muſical

knowledge can be determined by, and reconciled

to, the laws of ſcience as well as of practice, we

ſhould ſtill want a faithful guide, an unerring prin-

ciple.

It is not ſufficient to know the ſeveral propor-

tions of harmonical combination, we must endea-

vour to diſcover ſome principle that will not only

teach us how to form the maſs, but how to give

it life and motion.

All founds are formed or generated by motion ;

that is, by percuſſion or collifion ; and as the air

is the medium that conveys the found to the ear,

if the motion ceaſe, the found will alſo ceaſe ; and

to whatever diſtance the found is carried along this

medium, fo far the motion paſſeth, as it were in a

fphere ; according to the force with which the

fonorous body, the centre, is acted upon.

0 The
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The parts of a ſonorous body being thus put

in motion, the trembling or vibration is either equal

and uniform, or elſe unequal and irregular ; and

according to the conſtitution of the ſonorous body

is ſwifter or flower : from whence ariſes the differ-

ence of founds.

Sounds are concinnous, or inconcinnous ;

that is, ſuch as are proper, or improper, for

mufic.

Again, they have the difference of acute and

grave ; which, like great and ſmall, are but relative

ideas ; each of them has a certain magnitude, but

one only is great, and the other ſmall : thus if two

founds of different dimenſions be compared, one

is acute and the other grave.

This relation of acuteness and gravity is one

of the principal and moſt intereſting parts of a

muſical theory, and is properly the object of ma-

thematical demonſtration .

The
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The degrees of found may be infinite ; yet

with reſpect to thoſe which are proper for mufic,

they are limited.

All founds differing in acuteneſs and gravity

conſtitute an Interval.

This interval may form a concord or a diſcord,

according to the relation of inequality, or parti-

cular difference of tune. But in order to fix the

degrees of tune, and meaſure their relations by cer-

tain determinate qualities, we must have recourſe

to the Vibrations of elastic bodies and their differ-

ent Lengths.

If two strings of the fame length, thickneſs,

and tenfion, be put in motion, they will vibrate in

equal times ; that is, they will move in the fame

meaſure, joining and uniting in every courſe and

recourſe, keeping ſtill the fame equality of motion

and identity of tune, having no interval or ſpace

between. Therefore the habitude of theſe two

ſtrings is called unifon, and has the fame relation

Ο 2 to
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to ſounds that unity has to numbers, and is in

the ratio of 1 to 1 , or of 2 to 2, &c.

If two ſtrings are in all reſpects the ſame,

except their lengths, which are in the proportion

of 2 to 1, that is, when the grave ſtring 2 is as

long again as the acute 1, the graveſt ſound, or

longeſt ſtring, will make but one vibration in

the ſame time that the acute, or ſhorteſt ſtring,

makes two ; and when compared together will

make the interval of an octave, whoſe ratio is

as 2 to 1.

If fix ſtrings are taken, whoſe Lengths are in

the following proportion, 1, 2, 3, 4, 5, 6, the

next of any two next numbers will be the acute

term, and the other the grave. But it will be the

reverſe of this if the ſame numbers are applied to

the Vibrations ; for then the leſs of any two next

numbers will be the grave, and the other will be

the acute.

Hence we may obſerve, that the different lengths

of chords are inverſe or reciprocal, as their different

:

vibra-
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vibrations ; and we may equally apply to one what

is found true or agreeable to the other. For as their

lengths are increaſed, ſo their vibrations are in the

ſame proportion decreaſed, and vice verſa .

Here then we diſcover two distinct characters in

muſical ſtrings : the firſt gives the ratios, which

expreſs the intervals from the acute term to the

grave, by comparing a ſhorter ſtring with a longer ;

the other gives the ratios, by comparing the vibra-

tions of a grave with an acute found ; and each

of theſe operations begins at unity, and moves in

a contrary direction.

As the ratios are the fame in each, it may feem

very immaterial whether we deſcend or aſcend from

a given found or pitch ; but when it ſhall appear

that the formation of the minor and major Scales

depends on theſe two oppoſite properties in muſical

ſtrings, the importance of the application will fuffi-

ciently justify the distinction.

For the information of thoſe who are unac-

quainted with the nature of theſe operations, I

have
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have at Plate X. fig. K, placed fix lines, which

repreſent ſo many ſtrings, whoſe different lengths

from unity ſhew the different ratios of their inter-

vals. The figures placed on the left of theſe lines

1 , 2, 3, 4, 5, 6, indicate their different lengths ;

and thoſe on the right ſhew the muſical interval, as

an octave, 12th, 15th, &c. with a letter annexed

to each, the more readily to diſcover their relation

to unity, whoſe pitch is fixed at B.

Thus from B to B is an octave in the ratio

of 1. 2.

From B to E is a 12th, or compound 5th, in

the ratio of 1. 3 .

From B to B a 15th, or compound octave, in

the ratio of 1. 4.

From B to Ga 17th major, or a major 3d, twice

compounded, in the ratio of 1. 5.

From B to E a 19th, or a 5th, twice com-

pounded, in the ratio of 1. 6.

If we compare their mutual relations we have

2.3.
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2. 3. a fifth,

2. 4. an octave,

2.5. a tenth, or 3dmajor,

2. 6. a compound 5th,

3. 4. a fourth,

3. 5. a fixth major,

3. 6. an octave.

4. 5. a major third,

4. 6. a fifth ,

5. 6. a minor third,

And if the fourth ſtring had been doubled, we

ſhould have had the minor fixth in the ratio of

5. 8, which would have compleated the whole

number of confonant intervals ; but as there are

only three letters in thewhole combination, I have

limited the ſeries to fix numbers, in order to pre-

ſerve the fundamental baſs E in the grave, with its

harmonics, a minor 3d and a 5th, in the ratio of

6.5.4.

By theſe harmonics, which are formed from the

different Lengths of ſtrings in an arithmetic ſeries,

we have the true original principle of the minor

mode, which has, by deſcending from unity, a

minor 3d, next the fundamental or graveſt found

at E6.

1

I ſhall now examine the Vibrations by the

ſame ſix numbers, at Plate X. fig. L.

Theſe,
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Theſe, like the former, proceed from unity,

but in a contrary direction ; for as the number of

vibrations in a given time is expreſſed by the fame

ſeries as the lengths of ſtrings 1, 2, 3, 4, 5, 6,

the flower vibrations are the grave, and the quicker

are the acute.

Thus the ſtring that vibrates once is an octave

graver than the ſtring which vibrates twice in the

ſame time 1.2 ; and for the fame reaſon two vi-

brations will be a fifth graver than three in the

fame time 2. 3..

If we proceed with the vibrations, we have all

the fimple and compound intervals expreſſed by the

fame ratios from grave to acute, as they were before

by the different lengths of ſtrings from acute to

grave ; alſo the major 3d next to the fundamental,

F, A, C, or 4, 5, 6 ; whereas the Lengths of

ſtrings placed the minor 3d next the graveſt or

fundamental found, 6, 5, 4 .

From theſe oppoſite properties in the ſame mu-

fical ſtrings we discover the two ſpecies of thirds,

and
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and in them the eſſential principles for the forma-

tion of the minor and major ſcales, which in ano-

ther place will be more fully explained.

I ſhall now make ſome obſervations on the pro-

duction of confonant intervals as they are derived

from a ſingle vibration ; by which the true cha-

racter of a fundamental baſs and its harmonic pow-

ers will be found the great and leading principle

of a theory of harmonics.

In examining the ſeveral intervals which pro-

ceed from unity, we find that notwithstanding their

great variety their effects are all directed to one

point, in order to mark and distinguiſh one ori-

ginal, or primary, found, fuperior to the others.

To illuſtrate this I ſhall take the whole feries,

as ſet down in the harmonic tables, Plate XI. &c .

which are formed in confequence of the vibrations

of ſtrings, and are the foundation of the ſecond

diagram, as the different lengths are of the firſt.

P Here

1
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Here we may obſerve how agiven found at unity

in generating its harmonics ſtrengthens itſelf, and in-

creaſes its powers by its octaves ; thus 1, 2, octave

(after which its fifth 2, 3, exiſts in its way to its

next octave 1, 2, 3, 4, which at the ſame time

generates a fourth 3, 4, after the original found is

reinforced by two octaves) proceeds to the imperfect

concord the third major 4, 5, or (which is the

ſame) its ſeventeenth major 1, 5, in its way to

its nineteenth 1, 6, or octave to its fifth 3, 6,

and finally finiſhes the whole creation of harmonics

with its third octave, 1, 2, 3, 4, 5, 6, 8.

There are two other imperfect concords, viz.

the minor third 5, 6, and the minor fixth 5,8 ;

but as they are formed by the mutual relations,

and not by the primary, they cannot be funda-

mental baſſes in a major ſcale.

In the operations above deſcribed it must be

owned, that nature ſeems to proceed with the greatest

caution in not permitting the fifth and third to

appear until the baſs advances to its different oc-

taves ; thus acquiring freſh power by their addition, it

preferves
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preſerves the firſt impreſſion ofa generator or funda-

mental baſs, which otherwiſe might be weakened and

overpowered by hearing the fifth and third too foon.

It appears alſo that the fifth, the next in de-

gree of perfection as a concord to the octave, is

doubled in the ſeries, as 2, 3, and 4, 6 ; the fourth

alſo (by the mutual relations, not fundamentally)

is doubled as another perfect concord 3, 4, and

6, 8. But theſe fourths are only ſo many octaves

to unity, as 1, 2, 4, 8, and therefore are a great

addition to its power.

It appears alſo, that as neither of the thirds

or fixes is doubled, one may conclude this is a

fufficient reaſon for their being diftinguiſhed as im-

perfect concords ; and being only once heard in

the whole combination, they are prevented from

becoming predominant, or from diminiſhing the

natural powers of the fundamental baſs.

From theſe obſervations the character and per-

fection of a fundamental baſs must be admitted as

the original principle of harmonic combination ;

P2 fince
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fince it contains within its octaves all the confonant

intervals, which, when united and fung together,

yield one of the moſt pleaſing and perfect com-

binations that can be produced by harmony. But

this character does not abſolutely depend on its

being accompanied with the whole creation of its

harmonics, fince they are ſuppoſed to exiſt in as

full and ample a manner in F, A, C, or 4, 5, 6,

as if the whole ſeries in the harmonic tables (which

are comprehended in three letters to each root) had

been applied : and into whatever poſition theſe har-

monics may be tranſpoſed, as from F, A, C, to

A, C, F, or C, F, A, or to any other form, yet

F will be the original generator, though leſs power-

ful in proportion as the harmonics are further re-

moved from their original place of gravity.

From what has been obſerved on this ſubject,

it appears to a demonſtration how every fundamental

baſs generates its own harmonics, either by the

different lengths, or the vibrations of ſtrings .

Itnow remains to ſhew the relation and connec-

tion that, one fundamental baſs has with another,

in
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in order to diſcover the true principles by which the

motions of the different harmonics are regulated fo

as to conſtitute melody.

The harmonics of a given found, or funda-

mental baſs, can have no motion, or change, but

among themselves, unless the fundamental baſs

moves to another baſs, whoſe relation to it is ſuch

as produces the moſt agreeable alteration poſſible

among the harmonics.

What this relation is with reſpect to theſe

baſſes comes now to be explained.

In the arithmetic ſeries, which has been applied

to the different lengths of ſtrings, or their vibra-

tions, we find only these three primes, 2, 3, 5 ;

but as the ratio 2, 3, is a more perfect relation than

4, 5, or 5, 6, it must therefore have a preference

in directing the motion of the fundamental baſs.

As the harmonics have been generated from

unity, ſo the motion of the fundamental baſſes muſt

be directed from the ſame point.

Thus

১
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Thus if we take a given found as a principal

generator expreſſed by unity, and compare it with

3, according to the different lengths of ſtrings, we

have 1, 3, or a compound fifth defcending ; and

by a like comparison with their vibrations, we

have alſo a compound fifth afcending from unity.

See Plate XII. where C is made the principal

generator, and has an immediate communication

with its two products, Fits fifth below, andG

its fifth above.

Theſe are therefore the firſt and primary mo-

tions of the principal generator, and their relations

are the moſt perfect, as they form a geometric ſeries

in the ratio of 3 ; for as the vibrations give 1 , 3 ,

aſcending, and the lengths of ſtrings give 1, 3,

defcending, the ratios will be equally expreſſed by

continuing the ſeries, as 1, 3, 9; in which the

mean, or fecond, term is the principal, as unity was

before : now if each of theſe three terms be mul-

tiplied by the arithmetic ſeries, or only a part of it,

as 4, 5, 6, [Pl. XIII.] or 6, 5, 4, [Pl. XIV.]

according to the ſpecies of third wanted next the

fundamental, we shall have the harmonics of each,

from
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from which the ſyſtems of tetrachord and diapafon

are formed.

Hence it appears that a theory of harmonics

depends on the union of ageometric with an arithmetic

ſeries. The firſt directs the moſt perfect motion of

the fundamental baſs, as from 3, 1, or 3, 9, and

by the other we difcover the harmonics of each.

Theſe principles being applied to the lengths

and vibrations of ſtrings yield all the intervals pro-

per to form the minor or major ſcales ; and if the

geometric progreſſion be continued in the ratio of

3, as in the harmonic tables, we shall have an in--

creaſing ſeries of flat dieſes by the different lengths

of ſtrings, [Pl . XIV.) and of ſharps by their vibra-

tions, [Pl . XIII.] together with that vaſt variety of

intervals proper for every mode and gender, and for

the mutations .

But before I proceed, it will be proper to take

notice of ſome few operations of numbers that they

may be more readily applied to muſical intervals.

As
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:

As every muſical found ſtands in ſome relation

to a given one, or unity, it follows that each muſt

be expreſſed by its particular number in the har-

monic tables, in order to ſhew its relation to unity,

or to any other number, or found.

There are two forts, or ſpecies, of motion in

muſical ſounds mentioned by the Ancients.

The firſt the diaſtematic, or moving by ſkip,

which ſeems natural to the gravity of the funda-

mental bafs .

The other the ſyſtematic, which confined

the ſounds to the natural degrees of voice, peculiar

to melody.

To preſerve theſe ſpecies of motion diſtinct, two

forts of progreſſion are required, which, as they

are eſſential to this theory, are formed into har-

monic tables .

The firſt is the geometric, which is a conti-

nued multiplication from unity in the ratio of 3 ;

as
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as 1, 3, 9, 27, 81, &c. Thefe are placed in the

margin on the left of each table, and ſtand as fo

many Roots, from which the harmonics are formed

by the application of the fecond progreſſion, that

is, the arithmetic ; which is placed in every column

next the root in this ſeries 1, 2, 3, 4, 5, 6, whoſe

common difference is 1. See Plates XIII and

XIV. To this progreſſion the 8th is added, in

order to extend the whole to the third diapafon,

which comprehends, as has been obſerved before,

the whole variety of confonant intervals.

The muſical letters ſtand in the next column,

as harmonics to the root ; and their relation to

each other, or to the root, is determined by the

arithmetic ſeries, which alſo expreſſes the ratio of

each interval .

Each root of the geometric ſeries is the mul-

tiplier of the arithmetic, and is the common dif-

ference of that ſeries : thus the root 3 is the com-

mon difference in this feries, 3, 6, 9, 12, 15, 18,

the harmonics to that root, which are placed im-

mediately after the letters. Alſo root 9 will mul-

e tiply
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tiply the arithmetic ſeries, and discover its har-

monics, as follows : 9, 18, 27, 36, 45, 54. Hence

we not only have their mutual relations, but thoſe

which arife from comparing them with the har-

monics of any other root, however remote.

The harmonics of each root, as thus deſcribed,

are in their lowest denomination, and the numbers

parallel in the fucceeding columns are their reſpec-

tive ostaves, made fo by multiplying the firſt, and

every fucceeding, product of the root by 2.

Thus by multiplying either of the primes 2, 3,

5, by 2, the product will be octave ; and if conti-

nued, as in theſe tables, will be a ſeries of geome-

tric proportionals in the ratio of 2 : but as a feries

of octaves, applied as baſſes or roots, can make no

alteration in the harmonics, which will always be

the fame, the other two primes 3 and 5 will abun-

dantly fupply all that is neceſſary .

We have already ſeen the great variety which

arifes from a progreſſion in the ratio of 3 ; it re-

mains now to proceed to the other, which is alfo

geometric,
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geometric, in the ratio of 5 ; thus, 5, 25, 125.
This feries is alſo formed into harmonic tables ; the

firſt at Pl. XV, represents the different lengths

of ſtrings, and correſponds with the firſt diagram :

the ſecond agrees with the vibrations Pl. XVI,

and correſponds with the ſecond diagram.

In theſe tables every root is multiplied by the

arithmetic ſeries, 6, 5, 4, or 4, 5, 6, by which we

have a minor third 6, 5, next the fundamental baſs

in the firſt, and a major third 4, 5, in the ſecond

diagram ; and by adding 24, a multiple of root 3,

taken from the triple progreffion, Pl. XVI, we

have two ſpecies of thirds in the harmonics of root

5, in each diagram ; and by proceeding in the

fame manner with the quintuple progreffion, we

have the fame two ſpecies of thirds to every fuc-

ceeding root ; and the femitone minor 24, 25, is

not only the interval formed by theſe two ſpecies,

but is alſo diſcovered in the quintuple progreſſion,

between E 120 of root 5, and E# 125 of root

2.5, in the ſecond diagram .

Q2
As
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As it is of the greatest conſequence in a theory

of harmonics to know the original of all intervals

which proceed from unity, the better to discover

their ſeveral relations, I ſhall mention one more :

this is the enharmonic diefis, which is formed by

comparing 128, a multiple of root 1, Pl. XIII,

with 125, root 25, in the quintuple progreſſion,

Pl. XVII.

In theſe harmonic tables the quintuple pro-

greſſion proceeds from 5, to 25, the next page pa-

rallel with it, and after to root 125, in the next

or following page parallel with the former ; and in

the fame manner the roots proceed from left to

right, as 15, 75, 375, quintuple, or in the ratio

of 5. But if they proceed from one root to the

next in the fame column, the progreſſion is in the

triple, as 5, 15, 45, in the ratio of 3 .

1

It must be obferved, that the arithmetic ſeries,

which multiplies the root, expreſſes at the fame

time the ratio of the products : thus, ifwe multiply

15 by 6, 5, 4, we have 90, 75, 60, which are

in the ratio of 6, 5, 4 .

Having
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Having explained the principles on which theſe

harmonic tables are conſtructed, it remains to ſhew

the uſe of them in a theory of harmonics, by the

following rules.

Rules relating to the RATIO.

The harmonic tables contain a ſeries, or progf-

ſion, of roots from unity in the ratios of 3 and 5, and

the harmonics, to each are formed by the arithmetic

feries before deſcribed.

Rule I. Every root and its harmonics are mul-

tiplied by 2, by which we have a ſeries of fim-

ple and compounded octaves continued in the

Tatio of 2 .

II. Hence it follows, that every compounded

number in the ratio of 2 may be reduced to its

loweſt denomination by a continued diviſion by 2 ;

and the compounds of the roots of 3 or 5 may be

reduced in like manner by a diviſion by 3 or 5 .

III . The difference between one number, or

term, and another, is the ratio, or difference, be-

tween
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tween one found and another expreſſed by thoſe

numbers .

IV. If one term be compared with another in

large numbers, they may be reduced to a fimple

ratio, by being placed as fractions and divided by

a common diviſor ; thus
30

=

16

15

the common di-

vifor will be one of the primes 2, 3, 5. In fome

caſes the leſs term is ſubſtracted from the greater,

and the product will be the diviſor ; thus

fifth, or femitone major.
48
=

45 15

2

=
a.

50 3

V. When two or more ratios are added toge-

ther, they must be placed as fractions, and the nu-

merator of the firſt, and the denominator of the

ſecond, must be divided by a common diviſor, till

brought to their loweſt denomination. Thus if we

add a tone major and minor together, the ſum will
I

10 6 8

be a major third : + = ; alfo 1 ++ =1+ 9

I

4 , 4 5

2

1°

Thus the major and minor thirds being added.

to a fourth, the extreme ſounds are octave to

each other. Alſo a comma 81. 80, added to a

tone
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১

tone minor 10. 9, is a tone major, I

9

81

I

10

80+ 이
8 I

=2

8.

VI. It happens ſometimes that we have no com-

mon diviſor, in which caſe the two numerators,

and the two denominators, muſt be multiplied into

each other, and if the product has no common

diviſor, we are ſure it is in its loweſt denomination.

Thus a major third, and a tone major, added

together , + = , form a greater 4th, or

tritonus .

4 ,

VII . If a minor third be added to a deficient

third, we have a common diviſor only to one nu-

merator and one denominator, I

2

+ Here 6

6
32

5 27

9

and 27 are divided by 3, which gives a new nu-

merator and denominator ; but as the diviſion can

go no farther, the two denominators must be mul-

tiplied for a new denominátor, and the two nu-

merators, in like manner, for a new numerator,

and the product will be a ſemidiapente, or im-
2

6

perfect 5th. Thus, 1 + =
3264.

9

45

VIIK
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VIII. If, after the diviſion is finiſhed, there

remain two quotients above, and but one below, or

the contrary, the two quotients must be multiplied

by each other, and placed as a fraction with the

one : thus, if a tone major be added to a ſemitone

major, 1 + = we have a minor third for the

3
2

I

16

15

5

6

product.

IX. In adding intervals together, the numerator

of one and the denominator of the other, that are

alike, are to be cancelled'; or, which is the fame

thing, we must write unity over and under each,

and then proceed with the diviſion as before..
1 2

16- 10

I +++ ; then 1then 1 +++Thus

3

16

16 10

15 9

I

2
I

10

9then 1 +++ ; then 1+

5
3
1

15 9

3

9
1

++
9

I

9
8

I

3
2 2 I

16 10 9.

;
15

I
3

1

1.

I I I

3
2 2 I

3
2 2.

then I

16 10

9
+++ ; then 18+++

9
16 10

15

1
3- 1. 4 I

I

3
1

3
I

1
9
2
8
4
2

=3

2

a fifth , or diapente.

1

This
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1

This last operation includes the whole, which,

had it not been to ſhew the progreſs of the diviſion,

would at firſt have been preſented in this form

only.

. X. If we would know the intervals which com-

poſe the ſyſtem of diapaſon, we must extract them

from the harmonics of any three next terms or

The octave of
roots ; as I , 3 , 9, or 3, 9, 27.

the middle or fecond term, or principal fundamen-

tal baſs, is to be placed firſt, and the ſucceeding

ſounds to follow in the order of a ſyſtem ; after

which we must divide each with the next, by a

common diviſor, or by their difference, and we

ſhall have the ratio of each interval, from acute

to grave ; whoſe ſum, when added together, is

equal to the diapafon.

Example : from 1, 3, 9, of the firſt dia-

gram, Rule IV.

Tetrachord.

9
8 15 8

9

10 9 16 9
10

15 8

16

I=

9
2

36, 40, 45, 48,

AGF E

54, 60, 64, 72.

D C B A

R We
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:

We have here the ratio of 36 + 40 = 2 a tone

8

9

10

minor, and 40 + 45 = a tone major ; and of the

others, placed in fractions above, in this example.

XI. It must be obſerved, that in a defcending

feries from acute to grave the fraction is formed by

placing the leſs number above, but in an afcending

ſeries the leſs number of the fraction is below ; as

in the following example, taken from the three firſt

terms of the ſecond diagram, 1 , 3 , 9 .

Tetrachord.

10 16 10
9 16 =

8
9 15 9

8
15

24, 27,

CD

30, 32, 36, 40, 45, 48.

E F G A B C

2

In theſe two examples of diapaſon the great

advantage of the ratio is diſcovered ; for though

each is compoſed of three tones major, two minor,

and two ſemitones major, yet their poſition in each

is very different ; and as the harmonious conſtitu-

tion of the tetrachord, which is the product of the

three next terms, 1, 3 , 9, or 3 , 9, 27 , &c. is

the original of theſe and all other ſcales, we must

look there for their effential differences .

Thus,
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Thus, in the firſt tetrachord from C to Dis

a tone minor, which in the ſecond is a tone major :

alſo from D to E is a tone major in the firſt, and

a tone minor in the ſecond. Besides this, as the

intervals in each diapafon are the products of the

ſeries 1 , 3 , 9 , which is in the ratio of 3, their

motion or fucceſſion must be conformable to that

ſeries , which will not permit us to move from 40

to 45, becauſe they are the products of 1 , 9, and

not 1, 3, or 3 , 9, which regulate the motion of

all the others .

From theſe obſervations we discover that the

geometrical progreſſion of the fundamental baſs is the

governing principle, and that the ſyſtem of tetra-

chord, which made ſo great a part in the Grecian

theories, had, from its fimplicity, a preference to

the diapafon, which, when applied to the funda-

mental baſs, or three terms, is incapable of pro-

ceeding as a ſyſtem from one extreme to the other,

unleſs the ſyſtem is diſcontinued by an incompofite

interval of a third, as in the following example,

which is the ſame defcending or afcending.

R2 CD
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CDEFGAСВС.

24, 27, 30, 32, 36, 40, 48, 45, 48.

3, 9, 3, 1, 3 , 1 , 3 , 9, 3 ,

CGC F C F C G C.

In this progreſſion it appears how great a ſhare

the ſecond term 3, or principal generator, has in

reſpect to the firſt and third terms 1 and 9.

XII. To know the relation of a root and either

of its harmonics, they must be brought as near

together as poſſible, by dividing the harmonic by

2. Thus, to find the ratio of 27.9 ; as I cannot

divide 27 by 2, I must multiply 9 by 2, which

gives 18, and then (by Rule IV.) = alſo

of 49.9 ; 9 muſt

27

18

3

be multiplied till brought the

nearest to 45, as 36 =1, a major third.4

But in order to fave the trouble of multiplying

or dividing the terms to be compared, we may

extract them from the harmonic tables .

:

XIII. Thus
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729 243'

XIII. Thus if we compare the root 3 and 729,

in the columns parallel with 3, we look for one of

its multiples that comes the nearest to 729, and

find it to be 768 ; then placing them as fractions,

and proceeding by Rule IV. 768 = 26, we have a

limma, or the difference between C in a natural

ſcale, and B in a ſcale with four ſharps. Alſo if

81, a fifth to root 27, be compared to 5, a major

third of root 1, we proceed as before, except in

the divifion, and find the ratio a comma, which

is the difference of A in C fcale, and A in G

ſcale ; and if we add the comma to the limma,

by Rule V, we have a ſemitone major : thus

+ =
243

81 16

15°

80

In the fame manner we may proceed to diſcover

by theſe tables all other intervals, however remote :

as for instance, the Pythagorean comma 524288 ,

and 531441 , which is a comparison of a multiple

of the firſt root, with the fifth of the twelfth

power, root 177147 .

It must be particularly obſerved, that every

ſcale is perfected by the harmonics of the three

next

67
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next terms, and that the product of no other can

enter into its compofition : thus, 1, 3, 9, or 3, 9,

27 , &c .

XIV. If we would know the difference between

the first and laſt note of a ſeries, we must obſerve

that the ratio is formed ſo as to distinguiſh the

aſcending or defcending intervals, by placing the

greater or leſs number of the fraction uppermoft ;

agreeably to Rule XI ; after which we may pro-

ceed to add them together, according to Rule IX.

C G AE FCG

16

Thus , +++++
4

10

9 4 4 2

3.

4

In this example the laſt note is a fourth lower

than the first .

Theſe rules being fufficient for the addition of

intervals, I proceed to explain how a leſs interval

may be fubſtracted from a greater, in order to dif-

cover the difference.

XV. In comparing one interval with another

they must be placed as fractions, and the ſign of

multiplication
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multiplication put between them, to ſhew that the

numerator of the firſt is to be multiplied by the

denominator of the ſecond ; and the denominator

of the firſt by the numerator of the ſecond. Thus

the difference of a tone major when compared with

a tone minor is a comma : X

2

10

9

=

2

81

80'

4

3

a comma .

between an octave and fifth, x =1, a fourth ;

between a fifth and fourth, x = , a tone major ;
3

between a fifth and fixth major, x =1, a tone minor ;2

3

8

between a fixth minor and a fifth, x

mitone major.

5

3

2

=

16

159

a fe-

If the products are not in their loweſt denomi-

nation, after this croſs multiplication of the ra-

tios is finiſhed, they must be divided by acommon

diviſor. Thus, if from a fifth we ſubſtract a major

third, the remainder is a minor third :

a minor third .

10

X

2

12

x ==4

=

10

=

6

5

If we ſubſtract a ſemitone major from a tone

minor, we have a ſemitone minor :

The common diviſor here is 6, the difference be-

16
150 25

9 15 144 24

tween
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tween 150 and 144, (ſee Rule IV.) and the pro-

duct is a ſemitone minor.

If from a minor third a deficient third is taken,

the refidue is a comma :

6

X

5

32

27

162 81

160 80'
a comma.

XVII. When the multiplication of the ratios is

finiſhed, and the products have no common diviſor,

we may be ſure they are in their loweſt denomina-

tion : as for example, the difference between the

tritone 45. 32, and the ſemi-diapente 64. 45,

( x ) is = 0 ,2048, their loweſt denomination.
45

32

64

45 2025

XVIII. If the ratio, or difference, is not well

understood, we must look for the numbers in the

harmonic tables in either of the diagrams : as for

example, 2048 is a multiple of root 1 B, in the

first, or of F, root I, in the ſecond diagram ; and

2025 is Cb, a minor third to the fundamental baſs ,

root 405, in the quintuple of the firſt, or is E#, a

major third to the fundamental baſs at root 405, in

the quintuple of the ſecond, diagram. If, after

this, a more fatisfactory knowledge of this ratio is

wanted, we may add it to ſome other ſmall quan-

-

tity
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2048

2025

81

tity as at Rule V. For example, + =

an enharmonic dieſis .

128

125

Alſo a ſemitone minor added,
2048

+
2025 24.

=

256

2439

a limma. Or a greater ſemitone

20.48 135

2025+ 128

=

16

152 a ſemitone major.

minor added,

To account for theſe two ſpecies of minor fe-

mitones, as well as the two ſpecies of major, we

muſt ſubſtract either a ſemitone major, or a ſemi-

tone minor, from a tone major, and the refidue

will be in the firſt eaſe a greater ſemitone minor,

and in the ſecond a greater ſemitone major.

128

25

24exceeds by a com-

exceeds by a comma.

For example, x =

ma ; and 8

16

8 15

25- 27

24 25

16

15

10 16

9 15

From theſe diviſions of the tone major, the im-

poſſibility of an equal diviſion of intervals is very

evident ; for if we divide the tone minor, it will

be alſo into unequal parts. Example, x = 25,

a ſemitone minor. And the fame inequality will be

found in dividing all other intervals diſcovered in a

theory of harmonics.

S

X

24

There
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1

There are other methods by which the addition

and ſubſtraction of intervals might have been ex-

plained ; but as theſe appeared to be the leaſt dif-

ficult, I have therefore given them a preference,

and doubt not but they will be found ſufficient

when applied to the harmonic tables ; in which,

every interval, however minute, may be diſcovered,

as alſo its root, or fundamental baſs, together with

its ſcale and relation to all others, whether with

minor or major thirds ; for I muſt obſerve, that

there are as many poſitions of theſe two ſpecies of

ſcales, as there are flat or ſharp dieſes, excluſive of

the two natural ſcales ,

!

Theſe are the principal Rules in reſpect to the

Ratio, by which the following theory will be un-

derstood without much difficulty.

THE
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MONG the works of the Grecians, publiſhed by

M. Meibomius, we have an Introduction to Muſic

by Guadentius, the Philoſopher, a favourer of the

Ratio. In the 17th page ofhis Introduction, he has laiddown

two Diagrams, which, being in their degrees compoſed of tones

major and limmas, have given occaſion to the moſt formidable

objection to the Grecian Theory.

S2 Theſe

1

:
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Theſe two diagrams I come now to examine. They are

to be confidered as one general and universal ſyſtem, in which all

particular ſyſtems are contained.

A particular ſyſtem may be limited to ſome part of an uni-

verſal one, but is always a regular collection, or compoſition,

of many things ; by which a chain of principles is linked to-

gether, and their ſeveral parts follow, and depend on each

other.

In explaining theſe diagrams there are two things to be

kept conſtantly in view : the one, the different lengths of

ſtrings, which is the foundation of the firſt diagram ; and the

other, their different vibrations, which is the foundation of

the ſecond.

Theſe diagrams, as they now ſtand, are compoſed of tones

major and limmas, which are placed before the large num-

bers in the firſt, and after them in the ſecond, diagram. See

Pl . XVIII . The fifteen names are common to each ; but the

numbers placed before the names represent the lengths of ſtrings

in the firſt diagram, and thoſe placed after repreſent the vibra-

tions in the ſecond.

But in order to diſcover the original ſeries of which theſe

numbers are compoſed, they must be divided by 2, to bring

them to their lowest denomination.

2592
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9
8 9 256

8 8
243

9
8

៖
356

243

0
8
1
6

9

2592 2304 2048 1944 1728 1536 1458

1296 1152 1024 972 864 768 729

648 576 512 486 432 384

324
288 256

243
216

192

162
144

81

4
2
8
8
8

128 108 96

72 64 54 48

36 32 27 24

18 16 12

9
8 6

4 3

2

I

From theſe reduced numbers a geometrical progreſſion is

formed in the ratio of3; as 1, 3, 9, 27, 81, &c. in the har-

monic tables belonging to each diagram. Pl. XIII and xiv.

I shall now place this ſeries in the following order, begin-

ning with unity, and annex to each number one of the ſeven

muſical letters ; the choice of which is determined by the

greateſt number of fifths aſcending and deſcending without

being obliged to make use of either flats or ſharps.

Firſt Diagram.

B

Lengths of ſtrings deſcending from unity.

E A D G C

I
3 9 27

81 243 729

F

}
F C G D A E B

SecondDiagram. Vibrations of ſtrings afcendingfrom unity.

From
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From this deſcription we may obſerve, that the different

lengths of ſtrings are inverſe, or reciprocal, as their different

vibrations ; that by theſe properties in muſical ſtrings, the

ſeries inthe firſt diagram muſt deſcend in the ratio of 3, by a

neceſſity equal with that which obliges the ſecond to afcend

from unity inthe fame ratio.

We alſo diſcover, that inſtead of a ſcale of very untunable

degrees, ſuch as are tones major and limmas, we have a con-

tinued ſeries of triples, in geometric proportion, each of which

beingmultiplied by an arithmetic ſeries 1 , 2, 3, 4, &c. generates

its own harmonics and all other conſonant intervals, and muft

therefore be confidered as the root, or principal, by which

thoſe harmonics exiſt, as may be ſeen in the harmonic tables,

Pl. xiv, &c.

*

This progreſſion from each to the next is in a compound

ratio of a fifth, viz. a twelfth ; by which means we have the

octave to 1, in our way to the fifth, 1, 2, 3. This octave

appears neceſſary to every root ; not only to approach the

fifth in its true ratio 2. 3, but alſo to unite the two great prin-

ciples on which this theory ſo much depends, which are the

geometric with the arithmetic progreffion .

Theſe octaves neceſſarily multiply the firſt ſeries of ſeven

roots into fourteen, when ranged in a fcale, as in the two

diagrams, Pl . XVIII ; but as the Grecians deemed this an

imperfect ſyſtem, they added another ſound, viz. Proſlamba-

nomenos, in the ratio of 1. 4, by which the whole was com-

prehended in two octaves, when formed into degrees, which

they

:
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they reckoned the moſt perfect ſyſtem, as containtaing all the

leſs . See Pl. XIX; in which the two diagrams are inverted,

and the muſical letters applied to each found.

That a ſeries, in the ratio of 3, ſhould be formed into a

ſcale of degrees, confifting of tones major and limmas, ſeems

neceſſary to preſerve the numbers according to their magnitude,

as they repreſent the different lengths of ſtrings and their vi-

brations ; to deſcribe both of which properly required the

inverſion of the ſcales to be placed in oppoſition to each other,

in order to ſhew that the ſame number which repreſents an

acute found in the firſt, was the ſame which repreſented agrave

found in the ſecond. But as they could not in this form be

applied to either of the genders, it cannot be doubted but that

ſome other form was neceſſarily implied, and generally known

to be the only rational foundation of a theory of harmonics.

Nevertheleſs it must be owned, that forwantofamore parti-

cular explanation ofthis doctrine, the writers ofſucceeding ages

have been miſtaken, and have formed only one ſcale ofdegrees

out of the two diagrams ; and ſome writers on this ſubject have

explained grave ſounds as high, and acute as low,

The whole theory thus diſordered, and every principle of

ſcience extinguiſhed, gave occaſion to the great objection to

theGrecians' having any knowledge of harmony; namely, that

the imperfect concords,,,,and , which are ſo effential

6

toharmony, are not tobe found in their true ratio.

This
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* This objection muſt remain unanſwerable, if no other ap-

plication than that of a ſcale of untunable degrees can be dif-

covered. But the contrary of this has already appeared, by

reducing the large numbers to their loweſt denomination, by

which we have found their real application in ageometric pro-

greffion in the ratio of 3 .

If we examine the two diagrams, (Pl . XVIII .) the Proflam-

banomenos 2304 in the firſt diagram, is the loweſt or graveſt

found; but the numbers of the Proflambanomenos of the ſe-

cond diagram, as the graveſt ſound, are 648. Alſo the higheſt,

or Nete hyperboleon, of the firſt is 576, whereas the highest

of the ſecond is 2592. In the fame manner (Pl. xix.) the

numbers in the firſt, to which A or B are annexed, are the

fame as thoſe of G or F in the ſecond, as D is the only note to

which the ſame numbers are applied, and is of the root 27 in

each, by being the fame diſtance from unity in each.

The inverſion of the ſcales, agreeably to the two great prin-

ciples, makes no alteration among the intervals, which are the

ſame above and below, as appears by the ratios, and by the

black notes, which distinguiſh the limma, as the open notes

do the tones major.

Theſe large numbers in the diagrams have already beendif-

covered to be a geometric progreflion aſcending and defcending,

in the ratio of 3, as 1, 3, 9, &c. and have each been diftin-

guiſhed as a root, when multiplied by the arithmetic ſeries,

1 , 2, 3, 4, 5, &c. by which operation we diſcover all poſſible

confonance belonging to that root, which cannot be applied to

any
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any other. As theſe harmonics are all in their true ratio to the

root, as well as among themſelves, their relation and agreement

withtheharmonics of anyother root, may very easily be difco-

vered by the rules already laid down for the addition or fub-

ſtraction of ratios .

It appears in the harmonic tables, Pl. xiv, &c. that the

product of each root is comprized in three letters : to diſcover

therefore which of theſe three letters is the fundamental baſs ,

wemust bring them the nearest that is poſſible to each other,

and the graveſt or lowest of the three will be the fundamen-

tal baſs .

Thus in the firſt diagram of the harmonic tables, 6, 5, 4,

are the nearest to each other, and their relations ſtand thus

where 6 is the grave found, and confequently the
=

35

fundamental baſs .
:

But the contrary of this is true in the tables of the ſecond

diagram, where 4, 5, 6, place 4 as the fundamental baſs, as

4

+
3

6

5
2

Hence we diſcover that no root in the firſt diagram can be a

fundamental baſs, as they all are in the ſecond ; for instance, in

the firſt, unity, or B, is the root, yet E 6 is the fundamental

baſs ; but inthe ſecond, unity, or F, is the root, and alſo the

fundamental baſs, whether it ſtands as 1 , 2, or 4 ; for theſe

octaves make no difference with reſpect to its power as a funda-

mental baſs .

T It
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It must be obſerved, that theſe differences are occafioned by

the two firſt principles of the lengths of ſtrings, and their vi-

brations ; the firſt places unity inthe acute, and defcends to

the grave, as the numbers increaſe; and the other places unity

in the grave, and in like manner as the numbers increaſe aſcends

to the acute. To expreſs which, it was neceſſary to inſert the

ratios, and place the largest number of the firſt contrary to what

it is in the ſecond example.

This combination 6, 5, 4, or 4, 5, 6, forms the trias har-

monica, which being ſung together, produces the moſt perfect

union of confonance by their mutual agreement.

But that the roots, the fundamental baſſes, and theirharmo-

nics may be well understood, by thoſe not perfectly acquainted

with a theory formed on theſe principles, Pl. xx and xxi are

deſigned to illuſtrate them.

Plate xx, comprehends the ſeven roots of the firſt diagram,

in their loweſt denomination, from unity to 729, which are

placed in the firſt column, 1, 3, 9, &c. deſcending from acute

to grave in the ratio of 3 .

The three letters in the next column expreſs the trias harmo-

nica, of which the graveſt is the fundamental baſs, before

explained.

:

In the third column are the numbers, or products of the

roots when multiplied by 6, 5, 4, by which a compariſon of

the harmonics of one root is easily made with those of any other,

1

by
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by the rules before explained for the addition, or ſubſtraction,

of intervals .

In the following columns are the multiples ofthe root by 2,

in large numbers, which correſpond with those in the firſt dia-

gram, at Pl. XVIII.

Pl. XXI, containing the ſecond diagram, has the fame

number of columns as the first, and for the fame reaſons ; ex-

cept instead of deſcending from acute to grave, it aſcends

from grave to acute, and the root in this is the fundamental baſs ,

contrary to what it was in the other ; and as the progreffion ad-

vances from 27 to 729, the ſeries of ſharps is diſcovered in their

proper order ; F #, C #, G #, D # : as the flats, Bb, Eb .

Ab, Db, are in the firſt diagram, from 27 to 729. We have

alſo the harmonics for the minor mode or ſcale in the firſt dia-

gram, and for the major in the ſecond.

From what has been explained, it appears, that the princi-

ples on which this theory is founded are divided into two parts,

and that each is of equal importance to the whole; that the

ratio of concord, or diſcord, in the firſt is the fame in the ſe-

conddiagram, but in a contrary direction from unity; that the

minor ſcale is not formed out of the major, but each is original,

and depends on diſtinct principles ; each has its roots, its funda-

mental baſſes, and harmonics, and whatever elſe is neceſſary to

compleet the moſt perfect theory, by ſupplying every demand

that Melody or Harmony can make,

T2 SECTION
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SECTION II.

OF THE TETRACHORD.

The Tetrachord, in the Diatonic gender, is a ſyſtem the

moſt natural, and agreeable to the voice of man. Its compo-

fition confifts of four founds, or three intervals, of which the

femitone is the firſt, and is ſucceeded by the tone minor, and

finiſhes with the tone major, in the firſt diagram.

Theſe three intervals, being the product of any three next

terms, in a geometric progreffion in the ratio of 3, are fixed

and unalterable in the diagram to which they belong; and can-

not therefore be confidered as a fimple melody only, but as a

compoſition of ſeveral, whoſe union with, and dependence on

the three terms, or fundamental baſſes, makes the whole truly

harmonical, as appears by the two tetrachords formed in

Pl. XXII , fig. 1 and 2, extracted from the two diagrams.

In the firſt, we have all the founds proper for the minor

ſcale, and in the fecond the major is completed.

The loweſt ſpace of each tetrachord has the roots, 1 , 3, 9 ,

with the fundamental baſſes in the ſpace above, after which, the

three next ſpaces contain the three melodies, with figures an-

nexed to each, to ſhew their relation to each other, and to the

fundamental baſs . The upper of the three ſpaces is the

tetrachord, B, C, D, E, moving from left to right, with the

ratio of each interval placed above, as determinedby the roots,

or fundamental baffes; and the whole makes a moſt agreeable

fucceflion
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fucceffion of harmonic founds, either aſcending or defcending,

and the different poſitions of tones, major and minor, are diftin-

guiſhed according to the ſcale; thus, fromC to D, which is a

toneminor in the firſt, is a tone majorin theſecond ; alſo from

Dto E, which is a tone major in the firſt, is a tone minor

inthefecond tetrachord.

It follows next to examine the ſeveral parts of this harmonic

compofition of tetrachord, to fee if any thing characteriſtic can

be diſcovered in the motion of theſe harmonics, as they appear

to have an abſolute dependence on the change of the fundamen-

tal baſs .-I ſhall make ſome obſervations on fig. 1, which, as

there is very little difference between this and fig. 2, may be

applied equally to both .

16

When the fundamental baſs moves from 1 to 3, the upper

melody riſes a ſemitone major ; the ſecond melodya tone mi-

nor ; and the third is a ligature, or continues in the ſame tenſion .

The next movement of the fundamental baſs is from 3 to 9,

which raiſes the upper part, or melody, a tone minor higher ;

the ſecond is a ligature ; and the third part, or melody, afcends

aſemitone major.

The third and laſt movement is from 9 to 3, which obliges

the upper melody to aſcend atone major ; the ſecond is a liga-

ture; andthe thirdmelodydeſcends a femitone major.

Thus we discover three things in this compoſition of the

tetrachord,

The
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The firſt is, thatwhen the baſs moves from I to 3, or from

3 to 9, there are only two ſounds that move among the

harmonics, and the third found is a ligature, by being common

toboth.

10

9

Of theſe two ſounds that move, one is either a tone minor

or major ; and the other is conſtantly a ſemitone major

16

Now as the ſemitone major and the ligature are found to

attend every change of the baſs, they are without doubt a

diftinguiſhing part of the character of the diatonic gender, and

will, as fuch, be conſtantly found among the harmonics of the

fundamental baſſes in the ratio of 3 .

In each tetrachord the ſemitone is marked with a horizontal

line, and the ligature with a ſemi-circle or bind.

The next obſervation to be made is, that no tone major

is found among the melodies, till the fundamental baſs moves

from 9 to 3, and then that interval appears, and completes the

formation of the tetrachord in the upper melody; for as there

are but three ſpecies of intervals in the diatonic ſyſtem, it seems

neceſſary for the principal melody to be compoſed of them all,

in order to eſtabliſh a ſyſtem, founded in nature, on the moſt

certain and obvious principles.

The third obſervation is, that the tetrachord is found to

be a particular melody, generated by the fundamental baſs,

and fubject to harmonic powers, and muſt, therefore, be con-

: fidered
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fidered in a ſecondary relation with reſpect to firſt principles,

direaly contrary to the method obſerved by all Theorists, who

have made it a firſt and original one, by miſtaking the effects

for the cauſe, without any regard to minor or major ſcales :

bywhich means theyhave confined their obſervations to a ſimple

melody, contracting a ſyſtem founded on harmonic principles to

three fimple intervals, without confidering that the ſcale or

ſyſtem of the diatonic octave was ſo blended and united with the

tetrachord, that all its intervals were determined by the fame

three terms, which formed the harmonious conſtitution of the

tetrachord.

To illuſtrate this truth, I have at fig. 3 and 4, Pl. XXII,

ſelected from among the harmonics of 1, 3, 9, of the tetra-

chords, fig. 1 and 2, the ſounds proper for a ſcale of diatonic

degrees, which are ranged and diſpoſed agreeably to the order

of minor and major ſcales, together with the roots or funda-

mental baffes, to which they reſpectively belong. But as they

ſtand oppoſite to each other, we more readily discover the dif-

ference between intervals formed for melody in the diatonic,

and thoſe proper for a baſs ; or, as the Grecians have diftin-

guiſhed, between ſyſtematic and diaſtematic intervals.

To understand the compofition of theſe ſcales, it must be

obſerved, that the roots, I, 3, 9, are placed in the firſt of

loweſt ſpace ; the fundamental baſſes are in the ſecond, ex-

preſſed by the multiples of the roots, the more easily to diſcover

the interval formed between the ſyſtem or ſcale, and the baſfs,

which is ſet down as a ratio in the third ſpace. The

fourth ſpace contains the numbers, which are to be compared

with

}
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with thoſe of the fundamental baſſes ; and the fifth ſpace

contains the letters which thoſe numbers repreſent, together

with the ratio of the interval, from any letter to the next.

40

=

10

This ratio is diſcovered by comparing one number with the

next in the fourth ſpace ; thus, 36 2, and the like. The

ratio, or interval between the baſs and the melody, is diſcovered

by comparing the numbers in the ſecond ſpace, with thoſe of

the fourth ; thus, 35
72

I

= = an octave.
2

Ihave been particular in explaining theſe ſcales, becauſe by

the fame method the tetrachord and its harmonics, and the ſcale

which is included in that ſyſtem, may be formed from any three

next terms in the harmonic tables, as 3, G, 27, or 9, 27, 81 :

obſerving, however, that in order to bring the numbers nearest

to each other, we may multiply or divide by 2 any number in

the tetrachord for that purpoſe; thus, in the preſent cafe, in the

tetrachord fig. 1 , C 30 is an octave different from C in the

ſcale fig. 3, becauſe 60, 64, is nearer each other than 30, 64 :

alſo, at fig. 2, E 60, is not ſo near as 30 is to 32; the first

being acompound, andthe laſt a ſimple ratio.

I shall now examine the ſyſtem of diapafon or octave, as

it has had a preference to the tetrachord by ſome modern

theorists .

In the firſt ſcale, fig. 3, Pl. XXII, the fundamental baſs

moves from E 48, to D 54; or, which is the fame, from

1 to 9. Alſo in the ſecond ſcale, fig. 4, from F 32, to G 36 ;

or,
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or, as before, from 1 to 9, which in its nearest degree is a tone

major,

8

Thus the original character of the fundamental baſs, which

had its motion from a geometricprogreſſion in the ratio of 3,

is loſt ; and the diatonic is ſubſtituted in its place as a baſs, con-

trary to every principle of harmonics .

From theſe obſervations we diſcover the impoſſibility of

forming a theory of harmonics from the ſyſtem of diapafon ;

for it appears, that this ſeries is not capable of continuing a fuc-

ceffion from one extreme to the other, as there is no communi-

cation in either ſcale between 40 and 45 ; or, which is the

ſame, between 1 and 9, and the utmoſt that can be made ofthe

ſyſtem of diapafon has already been explained in page 122.

(RuleXI.) In which an incompoſite interval preſerves the geome-

tric progreſſion of the bass, by the interpoſition of 48, between

40 and 45; after which, the remaining part of the feries is

perfectly regular, and conformable to the three terms in the

ratio of 3.

Thus the perfection of the tetrachord, and the reputation of

thoſe, whoſe theories for many ages have been regulated by

its harmonic powers, must be acknowledged ; but as this is not

the only inſtance in which it is found ſuperior to the harmonic

ſyſtem of diapafon, or to any other ſyſtem, I ſhall proceed to

the conjunction and disjunction of the tetrachords.

U

:

SECTION
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III.SECTION

OF THE CONJUNCTION AND DISJUNCTION..

OF TETRACHORDS.

This distinction ofConjunction and Disjunction will beſt be un-

derstood by confidering, that as a tetrachord is the product of any

three next terms in the geometric progreſſion, it follows that any

new term added muſt unavoidably make ſome alteration among

the harmonics ; in conſequence of which, a new ſcale will be

formed. For this reaſon, it is abſolutely neceſſary to fix and

determine theſe alterations by principles the moſt certain .

For this purpoſe I ſhall take three tetrachords, and place

them as antecedent, mean, and conſequent, in order to com-

pare the harmonics of one tetrachord with thoſe of another,

to difcover their difference,

Thus they will stand, as at Pl. XXIII and XXIV, and the

progreffion will be

Mean.

9,3, 27,

Antecedent Confequent

81.

I shall beginwith the mean, 3, 9, 27, and comparé it with

the confequent 9, 27, 81, to which it is conjoined : for it

muſt be obſerved, that the mean has no other motion, than to

the antecedent, or confequent.

As it is indifferent which diagram is taken for this compa-

rifon, the ratios being the ſame in both, I ſhall take thoſe at

Pl. XXIV of the ſeconddiagram, fig . 2 .
In
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128
24

In comparing C, root 3, with the major 3d, C #, root 81,

a ſemitone minor of the greatest magnitude is found in the

ratio of , instead of25. Alſo the 3d to root 3, is a comma

different from the 5th of root 81. (See the harmonic tables . )

As the ſame irrational intervals exiſt in comparing the mean

tetrachord with the antecedent, they need not be repeated ; but

we may proceed to the antecedent and confequent. In com-

paring a multiple 256 of root 1 F, with 243 E, which is the

fifth to root 81, we have the limma of the ancients ; alſo in

comparing 32, a multiple of root I, with root 27, we have a

3d deficient by a comma 27
32.

Beſides theſe defective intervals, others may be found, if

theſe were not fufficient, to ſhew the impoſſibility of their ex-

ifting in one and the ſame ſcale ; and therefore they cannot affect

the compofition of the tetrachord, which has been found ex-

tenfive in its harmonic powers, and perfect in all its parts.

Instead, therefore, of objecting to theſe intervals, which are

only to be found in comparing the compoſition of one perfect

ſyſtem with another, they are ſo many proofs of the perfection

and regularity of this theory, in which no new term can be

added to the firſt three, without giving immediate information

of the change of the fcale, by the alteration of one, or more

ratios ; for as long as the geometrical progreffion is obſerved

in the roots, ſo long each ſcale will be perfect : and if we con-

ſider the various revolutions among the harmonics, which

muſt unavoidably happen between 80 and 81 ; or, 128 and

135 ; or, between 243 and 256; it will be impoſſible

to diſcover any interval among any three next terms, that

is not the moſt perfect, as well as neceſſary for the mu-

tationsU 2
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tations of the ſcales ; for as the ſucceſſion of founds is natural

and agreeable, the variety which they produce by the mutations

is one of the moſt animating parts of muſical compofition.

Thus the origin and neceſſity of theſe intervals are dif-

covered, and the objections of modern theorists removed.

The Disjunction of the tetrachords has the fame principles for

its foundation, as the conjunction; viz. the motion of the fun-

damental baſs, in a geometric progreſſion ; to preſerve which,

this diftinction is unavoidable in a theory of harmonics, but

does not appear of any confequence, when conſidered only as a

melody, independent of the fundamental baſs .

In Pl . xxiv, there are three tetrachords and two dif-

junctions, fig. 4 .

Theſe tetrachords are formed from the fame roots as thoſe

above, fig. 2, but are diſpoſed in a different order. The first

tetrachord begins at 9, and ends at 27; the next begins at

root 3 : but as there is the fame objection to 27, 3 , as there was

before to 1 , 9 ; or 8, 9 ; tone major, the interpoſition of

another root, 9, at the disjunction becomes abſolutely neceſſary

to preſerve the progreſſion in the ratio of 3, as 27, 9, 3, and

not 27, 3 .

The fame obſervation is to be applied to the laſt note at

9, inthe ſecond tetrachord, and the firſt of the third, root 1 ;

where, for the ſame reaſon, 3 muſt open the communication

between 9 and 1, to preſerve the progreffion 9, 3, 1, and pre-
A vent
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venta diatonicmotion in the fundamental baſſes : but, beſides this,

there are two other reasons of equal importance; the firſt is the

mutations ofthe ſcales, which decrease the number offlat dieſes,

as at fig. 3 , Pl . XXIII, and alſo the ſharps, fig. 4, Pl . xxiv. For

from two flat and two ſharp dieſes, which are neceſſary among

the harmonics in the firſt tetrachord, fig. 3 and 4, we change

to one in the ſecond, and proceed to the natural ſcale at the

third tetrachord ; but the contrary ofthis may be obſerved in

- conjoined tetrachords of each diagram ; where, from the na-

tural ſcale, the mutation was made firſt to one, and then to two

dieſes . See fig. 1 and 2, Pl. XXIII and xxiv. The ſecond

reaſon is, that the melody deſcends in the ſecond diagram,

and afcends in the firſt, a tone major from the laſt note of

one tetrachord, to the firſt note of the next tetrachord, by dis-

junction ; which the Greeks diftinguished by the name of the

diezeutic tone, or tone of disjunction : now as this is a tone

major, and is preceded bya tone major in the former tetra-

chord, and as two tones major can never fucceed to each other

in the ſame ſcale, the disjunction became abſolutely neceſſary,

not only to form a new phraſe and a new ſcale, but alſo

to prevent the diſagreeable effect of a very fudden and

unexpected change of the dieſes, in moving from root 27,

to 3. 7.

From thenature of this tone of disjunction we may acquit

the Grecians of the charge, ſo often brought against them, of

forming their diatonic gender with tones major and limmas

only ; fince the harmonic explanation of their tetrachords proves

the contrary.

It
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It muſt alſo be obſerved, that the ligature and ſemitone,

two principal characters among the different melodies of every

tetrachord, as has been already explained, are formedby the mo-

tion of the fundamental bafs in the ratio of 3, and attend every

fuch motion ; and that the flat and ſharp dieſes begin in each

diagram at root 27, and may be continued in an increaſing

ſeries, in proportion to the number of conjoined tetrachords,

from one to five, or more, dieſes ; the flats defcending by fifths,

and the ſharps aſcendingby fifths, in this order.

(Bb, Eb, Ab, Db, Gb, deſcending. )

{I, 2, 3, 4, 5,

(F #, C #, G #, D # A # . aſcending.2

But contrary to this, the disjunction of the tetrachords

decreases the number of flat or ſharp dieſes, from 5 to 4,

and 3, &c. and thus the mutations may be made from any

given or principal ſcale a fifth higher, or a fifth lower, by the

increaſe or decrease of the flat, or ſharp dieſis ; or, which is

the fame, bythe conjunction or disjunction of the tetrachords .

:

From theſe obſervations on the conjunction and disjunction

of the tetrachords, the diſtinction between them appears the

moft neceffary to ſupport a theory in all its parts, on the moſt

fatisfactory and rational principles. We have ſeen ſeveral me-

lodies determined by the progreſſion of the fundamental baſs ,

from which different ſcales have been forined, and the number

ofdieſes peculiar to each has been limited, without a poffibility

of the leaſt alteration, unleſs a new term is introduced, which

leads either toaconjunction, or a disjunction of the tetrachords,
in
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in which the agreement between the ſcales is found the moſt

perfect; and the irrational intervals, which have already been

explained, are removed to too great a diſtance to give the leaft

offence. Thus in the preſent cafe, if E, D, is a tone minor in

the antecedent tetrachord, fig. 2, Pl . xxiv, and a tone major in

the conſequent, yet, as we must paſs through the mean or

middle tetrachord, before ſuch alteration can take place, no

difagreeable conſequence can be diſcovered, eſpecially as the

mutations are ſupported by the progreffion of the fundamental

baſs, in the ratio of 3, whoſe harmonics are always ſo perfect,

as to admit of no alteration whatever, unleſs a new term be

introduced ; the conſequence of which is, a new ſcale will im-

mediately.be formed in the place of the former, without any

imperfection in the ratio of its harmonics.

:

SECTION IV.

EXPLANATION OF THE QUINTUPLE PROPORTION.

1

The three primes are 2, 3, and 5 ; but as a progreffion of

the first, 2, 4, 8, &c. can yield no variety, the harmonics

being the fame in all ; and as the triple progreſſion 1 , 3 , 9, &c.

has, been fully explained, there remains only the quintuple to

be confidered, by which we ſhall diſcover a new motion in the

fundamental baſs of afcending, or deſcending a third major or

minor, which by ajudicious mixturewith thetriple proportion,

will produce a variety of intervals not yet inveſtigated, and

add greatly to the powers of the mutations.

Among
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Among the many diſcoveries made in this theory by the

triple proportion of the fundamental baſs, no ſemitone minor

has yet been found in the ratio of 25, 24.

The uſual method of discovering this interval has been

bydividing the tone minor into two parts ; or, which is the

ſame thing, ſubſtracting a ſemitone major from a tone minor,

10 16

9 15

=

24
25, and the remainder is a ſemitone minor. (See

Rule 15, p. 126.) If this interval were the only object

in view, we might be content with either of theſe me-

thods.

Some have aſſerted, that the ancients had not5 among the

number of their primes, yet at the ſame time acknowledge

that the enharmonic dieſis is an interval found in their the-

ories, which is in the ratio of 128, 125. Now as 125 is a

multiple of 5, it follows that 5 must be one of the primes,

as well as 2 and 3. The arithmetic ſeries, which has all

along been applied to the roots in the triple progreſſion, will in

like manner be applied to the quintuple, and will demonstrate

this truth.

The quintuple proportion is the only one nowleft to com-

plete a theory of harmonics ; for, beſides the ſemitone minor,

the fundamental baſs will acquire a new motion of afcending

and deſcending a third, and a very conſiderable addition will

be made to each of the diagrams ; for the firſt, which confifts

of ſcales with minor thirds, will be improved with thoſe of

major, and the ſecond diagram, which conſiſts of ſcales with

major
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1

-

major thirds, will in like manner have their reſpective minor

ſcales.

The quintuple progreffion, like that of the triple, is of no

conſequence in harmonics unless united with the arithmetic

ſeries : for from the firſt to the third term in each is difcord,

as I , 9 , or 5, 125; and therefore each as a root, muſt

be multiplied by the arithmetic ſeries 4, 5, 6, or 6, 5, 4,

according to the diagram to which they are to be applied. Thus

5 x 6 = 30, 5x5 = 25,5 x 4 = 20, and the products are

the harmonics to that root, 5; alſo 25 x 6 = 150, 25 x 5 = 125,

25 x 4 = 100 , are the products, or harmonics of root 25; and

if the ſame multiplication is repeated at root 125, we shall have

the harmonics to that root, or to any other in the quintuple ;

but it must be obſerved that 1, 5, or 5, 25, are double com-

pounded ratios, being each a ſeventeenth major ; yet as F, A, or

A, C #, are major thirds without any distinction of compound

or fimple thirds, ſo theſe are brought the nearest into a fimple

ratio, 4, 5, or 20, 25, which is the fame; in like manner as

1 , 3, was before brought to 2, 3 ; but this will not be difficult,

as the letters are annexed to each number in the harmonic tables

of the quintuple, which immediately ſucceed thoſe of the

triples in each diagram, Pl. xv and xvi, which have been ex-

plained page 115. But as the roots in theſe tables move in the

ratio of 3, as 5, 15, 45, there are two other Plates, xxv and

XXVI , which are intended to discover the eaſy communication

between the minor and major ſcales, with the ſame number of

flat or ſharp dieſes in each diagram ; by which the mutations

from a minor to a major ſcale, or the contrary, will be readily

understood.

X Each
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Each of theſe tables isdivided into four ſections. The three

columns of the firſt ſection contain ſeven roots from unity to

root 729, in the ratio of 3, together with the letters, and the

numbers which expreſs their relation as harmonics to each root,

inthe fame manner as they ſtand in the other harmonic tables.

Inthe ſecond diagram the 3d tothe root inthe firſt ſection

is the root to the ſecond throughout, after being brought to its

loweſt denomination. Thus, 20 is reduced to 5, the root of

the ſecond ſection, which, when multiplied by the arithmetic

ſeries 4, 5, 6, or 6, 5, 4, gives the harmonics of root 5, as

20, 25, 30. Alſo if 60 be taken as a root, its lowest form is

J15, which, being multiplied as before, gives 60, 75, 90, for

its harmonics .

It must be remembered, that in the firſt diagram of the

quintuple, (Pl. xxv.) the upper letter is the root, and the

loweſt letter in each root is the fundamental through every

fection.

As there is no alteration inthe thirds to each fundamental,

the fifth to each root in the firſt ſection is applied as a third to

that of the ſecond ſection ; as from 24, root 1, to 20, root 5 ;

by which means we have two ſpecies of thirds to each root,

or fundamental, throughout the three laſt ſections. Thus, 24,

from root 1, is applied to root 5, and 72 to root 60, or 15 ;

in conſequence of which, we have the two ſpecies of thirds to

each fundamental, and the ſemitone minor in its true ratio

24, 25 ; and by pursuing the fame method with the other five

roots the fame advantages will follow.
The
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The third ſection is formed from the ſecond, and the fourth

from the third, in the ſame manner as the ſecond was from the

first ; that is, the major third to the root of the ſecond ſection

is 25, which is the root of the third; and the third major to

the root of the third ſection is in like manner carried forward,

as a root to the fourth ſection 125, and the other operations

follow the fame as at first ; and each oftheſe roots is multiplied

by 4, 5, 6, or 6, 5, 4.

Every three next terms in the ſame ſection, by being in the

ratio of 3, form a tetrachord, and conſequently a ſcale peculiar

to thoſe three terms only ; and the mean or middle term is

the principal found, or tone, to which all the other founds in

the ſcale refer, as the generator of the whole; in the ſame

manner as has before been obſerved in the triple progreſſion .

There is, however, a very great difference between theſe two

proportions : for any three next terms in the triple may move

in progreſſion, as 1, 3, 9 ; but it is not ſo in the quintuple,

1, 5, 25, or 5, 25, 125.

Therefore, as the triple proportion has been found to be

the original of the quintuple, and that the latter has not, like

the former, a progreſſion of three terms, it follows that the

motion of the fundamental baſs in the quintuple muſt return

to that of the triple, immediately after the change of rifing or

falling a third.

Thus in the firſt diagram, Pl. xxv, the motionfrom the funda-

mental baſs A 72, to F 90 and Bb 270 ; or from A 72, to F 90

and C 30 ; is better than 72, 90, and Db 450; or from D4 216,

X 2 to

,
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to F 90 and Ab 150 ; becauſe the fundamental baſs, by mov-

ing firſt a third and then one or more fifths, in the triple pro-

portion, leaves us in no kind of ſuſpence as to the mutation

of the ſcale ; but a motion of two greater, or two leſs , thirds

in ſucceſſion throws all the obſcurity that is poſſible on the

mutation, and leaves us in a painful uncertainty, till it is ſuc-

ceeded by the triple proportion to determine the ſcale.

The fame obſervations may be made on the ſecond diagram,

Pl. XXVI , where the motion of the fundamental baſs from

C48, to E 60 and A 20, or from 48, to 60 and B 180, is

very good, and leaves us in no doubt with reſpect to the ſcale ;

but it is not ſo from 48, to 60 andG# 300, in which the

motion of two major thirds in ſucceſſion in the baſs makes fo

great an alteration in the ratios of the intervals, as cannot be

admitted, unleſs on ſome very extraordinary occafion, to ſup-

port a particular fentiment, in which reaſon has little to do in

the government of the paffions .

The motion from F 16 to C# 100 ; or, which is the fame,

from F, root 1 , to C# 25, or fromA, root5, toE #, root 125,

is equally exceptionable withthe former ; becauſe in this caſe the

fundamental baſs moves an interval, confifting oftwo major thirds,

in the ratio of
25 .

16

As it seems contrary to the quintuple proportion to move

a fundamental baſs a minor third, it is therefore neceſſary

before we proceed to explain the nature of this motion.

The
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The change of harmonics in the triple proportion, as from

1 to 3 , or from 3 to 9, has been always attended with a liga-

ture, or one found common to both roots ; agreeably to the

rule which Euclid (p.21) has laid down to be obſerved in

the mutations .

This will appear at Pl. xxv, in which the fundamental

baſs of root 9, which is D 216, may move a minor third to

F 90, which, in the quintuple, is the product of the baſs A 72

at root 3 ; for in this change we have one, or, if we pleaſe,

two founds that are common. But if A 72, at root 3, ſhould

move to Bb 270, the product of root 9, we have no ligature

or common found attending the change ; and therefore it ap-

pears that there is no communication between 72 and 270,

without firſt moving to F 90, the product of 72 .

Hence we have a poſitive law, which forbids a fundamental

baſs to move a ſemitone, in like manner as before to move a

tone major 9, 8, in the triple progreſſion .

The fame rules muſt be obſerved in the ſecond diagram,

Pl. xxvI ; where G 144 may move to E 60 ; but C48 cannot

move to B 180, for the reaſon before given, not having a com-

mon found.

Thus it appears that the motion of a minor third in the

fundamental baſs has its original in the quintuple proportion,

as well as the major third ; and the laws which govern one,

are equally applicable to the other.

Theſe



$58
PART II.THE THEORY

1

Theſe and the preceeding tables of the firſt and ſecond

diagram contain all the various ſpecies of intervals, both ra-

tional and irrational ; for by uniting the arithmetic with the

triple proportion, and ſometimes with the quintuple, the ſcale

or tone is perfected, as well as the mutations proper for every

mode.

We have alſo not only two ſcales with minor and major

thirds, peculiar to one or more flat or ſharp dieſes, but the two

natural ſcales with different ſpecies of thirds.

Each ſcale is the product of any three next terms ; and the

ſecond, or mean term, is the tone or principal found of that

ſcale. The relative ſcales, connected with the principal one,

are regulated by the increaſe or decrease of one dieſis more or

leſs than what completed the firſt propoſed ſcale ; whereby three

minor and three major ſcales maybe uſed in every mode. But

theſe five auxiliary ſcales make no alteration in the name of the

mode, which is notwithstanding distinguiſhed by that of the

principal tone oftheſcale firſt taken. Thus if we take any three

next terms, asG9, D27, A81, which may repreſent as many

principal tones of as many different ſcales, the ſecond or mean

term 27 is that which governs the whole, and gives its name

to the mode. And agreeably to what was obſerved before of

the increaſe or decrease of the numbers of dieſes, 27 has two,

81 has three, and 9has only one dieſis ; and as the formation

of two ſcales of adifferent kind depends on the fame number

of dieſes, we have fix ſcales in the whole, which complete the

mode and all its mutations

But

:
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But as an example on this fubject will better be understood,

I have, at Pl. XXVII, extracted from the firſt diagram, Pl.

xxv, three roots proper to form three ſcales, as at fig. I, in

which the principal tone of each is in the proportion of 9, 27,

or 81 , with a minor third to each; and if confidered as a mode,

the scale which governs it is the ſecond or mean term 27,

which, to be perfect, requires two dieſes, with three at root

81 , and one only at root 9.

Oppoſite to theſe, at fig. 2, are the roots of three more

ſcales, in the fame proportion of 9, 27, 81, notwithstanding

they are expreſſed by large numbers .

Each of theſe has major thirds, and the ſame number of

dieſes with thoſe which are parallel with them, to form their

different ſcales. Thus G 27, a minor third, with two dieſes,

and Bb 270, with two dieſes a major third, correſpond in

like manner with each other, as does D 9 with F 90, or C 8

with E b 810 .

The pitch of the principal tone of the mode may be at

G 27, with a minor third, or at Bb 270, with a major third,

and the other five ſcales are the auxiliaries ; and the whole

being regulated by the number of dieſes, forms one mode only,

according to the doctrine of the ancients.

From this explanation of the geometric proportion in the

ratio of 3, it appears to be an univerfal leading principle in a

theory of harmonics, and extends its powers through every

effential part.

Thus
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1 Thus the three terms of every ſcale or tetrachord, the three

firſt tetrachords of the Grecian diagram conjoined, or, which

is the fame thing, the three principal ſcales in the fame kind

of every mode, are formed by theſe proportions. Beſides which,

the three hexachords of Guido, the moll, the natural, and the

quadro, together with the three cliffs of the moderns, F, C,

and G, the order alſo and ſucceſſion of the flat and ſharp

dieſes are governed and regulated by the ſame geometric pro-

portion in the ratio of 3 ; and as the two Grecian diagrams

have already been found throughout in the ſame ratio, there

can be no doubt of the confummate knowledge which the

Greeks had of Muſic as a ſcience, and of Harmony ; without

which a progreſſion in the ratio of 3 could be of little or

no uſe.

SECTION V.

OF THE MUTATIONS.

The Mutations (before fully explained according to the

directions given by Euclid) may be reduced to the five fel-

lowing rules :

I. Amutation, or change from one ſcale to another, may

be a fifth higher or lower ; that is, from 27 to 81 , or the con-

trary ; or from 27 to 9, and the contrary. See Pl. XXVII ,

fig. 1 and 3 .

II. A third higher or lower, which will be from the minor

to the major ſcale, or the contrary.

III . A
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III. A diſſonant mutation may be by rifing or falling a

tone 9, 8, which is done by moving from 9 to 81, or the

contrary.
'.

IV. A mutation is made by changing the genius of a ſcale ;

as from D with one flat to D with two ſharps, or the con-

trary.

V. By a change of the mode ; when the firſt movement is

in one mode, and a ſecond movement ſucceeds in another,

which ſometimes bears a relation to the firſt, and at other-

times none at all.-Inſtances of this are to be met with in

many Cantatas, Recitatives, &c.

OF

SECTION VI.

DISCORDS.

The motion of the fundamental baſs having been determined

by the triple and quintuple proportion, and their ſeveral con-

cords diſcovered by the arithmetic ſeries, it remains to confider

the origin of difcords, their different ſpecies, and how they

become an effſential part of harmonics .

The ancient writers, in treating of diſcords, have paſſed

rather too flightly over a ſubject of ſo great importance.

Ariſtoxenus, in his diviſion of intervals, ſays, (p. 16) " The

" firſt diviſion of intervals is that by which they differ from

among themſelves in magnitude."

Y " The
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" The ſecond, that by which the conſonant differ from

" the diffonant ;" (p. 45) and yet he gives no other rule of

difſonance, or difcord, than the difference between diapente and

diateſſaron, which is a tone major 9, 8 .

Euclid, in his diviſion of intervals, (which I have before

taken notice of) fays, (p. 8) that " The confonant intervals

" differ from the diſſonant" and that " the latter are placed

" between the former ;" and then proceeds to tell us, that

" confonance is a mixture of ſounds differing in acuteneſs and

"

gravity, but that diffonance, on the contrary, refuſing to mix,

" hurts the ear with harshness ."

From a writer of Euclid's eminence more might have been

expected, eſpecially as Ariftoxenus had faid ſo little on the

fubject.

Nicomachus comes nearer the point; for he tells us (p. 11 ,

&c.) that Pythagoras, in paffing by a ſmith's ſhop, heard dif-

ferent founds, from the ſtriking ofhammers on an anvil, which

engaged his attention ſo much as to put him upon trying fome

experiments, to discover the exact relation thoſe ſounds had to

each other : and after different trials of the weights, he pro-

ceeded to try ſome experiments with ſtrings, and diſcovered

the proportions of 6, 8, 9, 12 ; and by comparing either of

the extreme with either of the mean proportions , as 6, 8, =
3

or 6, 9, =

2

=

4 3

and 12, 8 , =or 12, 9,
3' 3'

,he diſcover-

ed the diateſſaron anddiapente in their true ratios, and alſo thedia-

pafon from the two extremes, 6, 12 , = : but with refpect to2

the
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the meanproportions 9, 8, he found no agreement in their re-

lation, and therefore pronounced them diſcord; and by inferting

the ſeveral degrees offound between 6, 8, 9, 12, he discovered

the diatonic gender, compoſed of two tetrachords disjoined,

equal to the ſyſtem of diapafon.

What uſe Pythagoras made ofthis diſcovery we are not in-

formed, for Nicomachus, who wrote this little manuel in a hurry

to oblige a lady, excuſes himself from being more particular

by the ſhortneſs of the time, but promiſes to treat every part

more at large in his Commentaries ; however as no ſuch book

has come down to us, we must be fatisfied with what is now

before us .

This account of Pythagoras has been objected toby many

writers ; but as the numbers and their ratio correſpond with

the different lengths of ſtrings and their vibrations, it is ſuffi-

ciently fatisfactory on the preſent occafion.

In examining theſe proportions 6, 8, 9, 12, we find,

1. That by reducing theſe numbers to their loweſt denomi-

nation we diſcover the three roots or fundamental baffles, 1 , 3,

9. See the two firſt columns in Pl. XXVIII and xxix.

2. That by applying the arithmetic ſeries to each of theſe

three terms, the ſyſtem of the tetrachord and the ſcale have al-

ready been formed in each diagram. Pl. xxII .

3. That the character of a principal found or generator has

beendiſcovered in the mean or middle term, by the application

Y 2 of
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of the two firſt original principles of the different lengths and

their vibrations. See Pl. XII ; in which, the fifth above and

fifth below unity are in the ratio of 3, which anſwers to the

ſeries, 1 , 3, 9 .

4. The fifth, being thus generatedby either of theſe principles,

diſcovers its union, as a principal harmonic ſound with every

fundamental baſs, whether it has a conſonant or a diſſonant com-

bination applied to it.

5. It has before been obſerved that the two products of3, a

generator, 1 , 9, or 9, 1, cannot fucceed to each other as fun-

damental baſſes; but this does not prevent their being united in

harmonic combination ; eſpecially ifby this method the differ-

ent ſpecies of diſcords are formed, agreeably to the obſervations

made by Ariftoxenus, Euclid, and Pythagoras.

The firſt ſays, that " a diſcord is the difference between

diateſſaron and diapente ; " which correſponds with the 9, 8, of

Pythagoras ; and Euclid ſays, " that the diſcord is placed be-

tween the concords ;" in like manner 9, 8, is placed by Pytha-

goras between the concords, 6, 8, 9, 12. ButEuclid proceeds

further, and fays " the difcords will not mix like the con-

cords ; " Pythagoras removes this objection, by combining the

difcord with other ſounds that will mix ; of which the fifth, as

was obſerved before, muſt always be one, as appears in this Py-

thagorean combination, 6, 8, 9, 12.

That this and other diffonant combinations, diſcoveredby the

union of the firſtand third terms, I , 9, or 8, 9, may be better

understood,
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understood, I have placed them in the two Pl. XXVIII and

XXIX.

The firſt is agreable to the different lengths of ſtrings,

the ſecond to their vibrations ; and as the ſpecies of diſcords are

the fame in both, ſo the obſervations, which I ſhall make on

one, may be applied to the other, except the difference which

is found between the minor and major third ; which will be

taken notice of in its proper place.

The firſt column in Pl. xxix has the three terms, or funda-

mental baſſes , 1 , 3 , 9 .

The ſecond has the Pythagorean numbers 6, 8 , 9, 12 .

The third has the harmonics to the three terms .

The fourth column has a diſcord, which is the ſuſpenſion of

the fourth formed on C, a fundamental baſs, to which Fis a

fourth, and is a diſcord to G, a fifth to the root C.

Inthe fifth column is another diſcord, viz. the ſuſpenſion

of the ninth, formed on F, a fundamental baſs, to which A

is a third major, C a fifth, Ga ninth and a diſcord to the

root.

The fixth column is a third term compounded, having a

minor ſeventh to G, a fundamental baſs, to which B is a major

third, Da fifth, and F the diſcord is a minor ſeventh, and

forms the compounded harmonics ofthe third term.

The
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• The ſeventh column is a double compound, having a ninth

major or minor toG, a fundamental baſs, to which B is amajor

third, Da fifth , F a ſeventh, and Ah, or of a diſcord and

a double compounded third term , as in the firſt diagram

the ſeventh column is a double compounded fourth term .

Thus, by the union of the firſt and third terms, 1 , 9, or

8, 9, theſe three ſpecies of diſcords are formed, and ſupported

by their different fundamental baffes, and their fifths .

The additional harmonic powers, which theſe three terms,

or fundamental baſſes, acquire by the application of the dif-

cords, contribute very much to distinguiſh their different cha-

racters, by which their fucceffion is easily discovered ; as for

example;

The firſt term from its fituation, is incapable of receiving

any other difcord than the fufpenfion of the ninth.

The ſecond term may have either of the ſuſpenſions, but

not the minor ſeventh.

The third term has more extenfive powers than the other

two; for befides the fufpenfion of the fourth, or the ninth, it

can receive the minor ſeventh and major third, which is peculiar

to that term only, as will be explained in page 168 .

Hence we may obſerve, that when Pythagoras determined 8,

9, to be difcord, he could not, as many have imagined, intend

amere fucceffion of founds ; (for then the tetrachord and other

perfect ſyſtems must have been a fucceſſion of diſcords;) but

on the contrary, a combination with other founds. For

if we confider, that all communication is cut off between

the
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the firſt and third term, 1 , 9, as fundamental baſſes, it ſeems

as if their union was 'reſerved to be exerted in a freſh creation

of harmonics, and to give new and distinct characters to the

three terms.

Having explained the diſcords in Pl. XXIX, I shall now

compare them with thoſe in Pl. xxviii .

The first five columns are the fame, except that minor thirds

are next the fundamental baſs; but the fixth column in each

being compared diſcovers a difference ofvery great confequence

to them otion of the fundamental bafs .

Each contains a ſeventh and a diſcord; the firſt has been

found to have a major third, butthe other on the contrary has

a minor third next the fundamental. Theſe difcords, when

compared with their reſpective fundamental baffes, are found in

the fame ratio; but when compared with the other harmonic

parts are very different. Thus ,

Pl. XXIX, from E to D, is a minor 7th inthe ratio of 16, 9 .

Pl. XXVIII, from G to F, is alſo a minor 7th in the ratio of

9, 16.

Pl. XXIX, fromG to D, is a 5th deficientby a comma =40, 27.

Pl. XXVIII, B to F, is a femidiapente or imperfect 5, = 45, 64 .

Pl. XXIX, from B to D, is a minor 3d deficient by a comma,

= 32, 27 .

Pl. XXVIII, from D to F, is alſo a minor 3d deficient by a com-

ma, = 27, 32.

1

In

:
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:

In comparing the seventh with the baſſes and their harmonics,

wediſcover no other difference than that which arifes from the

two ſpecies of thirds to the fundamental baſſes ; for theſe thirds,

when compared with the ſevenths, give two ſpecies of fifths,

which is confirmed by adding each ſpecies of third to its par-

ticular fifth, and the product is the ratio of the ſeventh ;

5

406

=

alfo =
16 4

16

45 9

However imperfest theſe fifths, as well as the deficient

thirds may appear at firſt fight, yet as they are occafioned by the

addition of a new harmonic, to which the others are compared,

they cannot be objected to, not only becauſe the whole combi-

nation is extracted from the ſcale, which admits of no found

that is not a product of the three terms, but alſo becauſe each

interval in the whole combination, when compared with the

fundamental baſſes, is in its true ratio.

Hence it appears that all harmonics, whether ſimple or

compound, are not to be queſtioned as to their mutual relations,

provided they are true to the fundamental baſs, whoſe powers

they are intended to encreaſe, by ſupporting its operations.

This will appear very evident in the distinct characters of

theſe two ſevenths, which I ſhall explain in their turn : but as

thatwith a major 3d, Pl. xxix, has something very intereſting.

in its compoſition, I shall begin with that firſt.

This ſeventh is compoſed of three ſpecies of thirds, from

Gto B, B to D, and D to F, in the following ratios ;

5

4

6
32 16.

=

27 9

The
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The D, and the F, which make the deficient third by a

comma, are not only original ſounds in the ſcale, but are alſo

found in the geometric progreffion, 1, 3, 9, 27, and therefore

are fixed and unalterable, whether they appear as fundamental

baſſes, or harmonics .

The active principle of the ſemitone major has already been

obſerved in the formation of the tetrachord, Pl. VII, Fig. 2

and 4, which is conſtantly formed, when the baſs moves in the

ratio of 3 ; and as there are two ſemitones in every ſcale, one of

which attends the baſs, from 1 to 3, and from 3 to 9, or the

contrary ; ſo, in this compounded harmonic, now under confi-

deration, theſe two ſemitones move in a contrary direction, when

the baſs moves from 9 to 3. Thus the major third to 9 aſcends

a ſemitone major to the octave 3, the ſecond term; and the

diſcord, or minor ſeventh, deſcends a ſemitone major into the

third, to root 3, the ſecond term .

:

From the motion of theſe two ſemitones, we may obſerve

two things of equal importance :

I. That all original diſcords must be confidered as minor

ſounds, and muſt deſcend to the next degree to be reſolved.

2. That as the major third afcended, ſo in like manner

all major ſounds muſt aſcend to the next degree, and cannot

deſcend without changing the ſcale by introducing a new

term.

Z From
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From this natural motion in the minor and major ſounds, we

are conducted with the greatest certainty to the ſecond term, or

principal generator ; as ifby its powerful attraction it drew, and

refolved every found to itſelf, in order to finiſh the phraſe with

the moſt perfect termination.

From the vaſt variety found in harmonics, we may have as

many baſſes as there are notes or letters in the combination.

Thus this minor ſeventh, by changing the poſition from G, B,

D, F, to B, D, F , G, or D, F, G, B, or to F, G, B, and

D, forms other harmonics ; but the firſt only is fundamental ;

and the other diſcords, which proceed from theſe inverſions, are

formed by the different poſitions of the relative baſſes, and dif-

tinguiſhed by particular figures placed over each, to ſhew their

relation to the fundamental baſs .

Theſe different baſſes diverſify the proportions ; and by

placing the fame thing in a variety of forms, the firſt impref-

fion is changed to others no leſs characteriſtic and entertaining.

Thus G, the fundamental, may riſe a major third to B with

a fixth and imperfect fifth, bb; or to D, a fifth above, with a

compound fixth, 6, or, to F, a ſeventh above with a major

fourth, or tritonus, and a fecond,

6

2

Theſe tranſpoſitions of the original combination do not al-

ter the nature of the difcord at F, or the major found at B,

fince in every poſition the F muſt deſcend to the next de-

gree to be refolved, and the B muſt aſcend a ſemitone at the

inftant
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inſtant the baſs moves from 9, the third term, to 3, the
ſecond. 1

Hence we diſcover the difference between an original dif-

cord and others which are accidental ; for if we take away the

minor ſeventh F, we remove at the ſame time all the accidental

diſcords, viz. the ſemidiapente or imperfect fifth, the fourth

or tritonus, the ſecond, and the deficient third, 32, 27 ; and

the ſimple harmonics only remain, as at firſt, in their moſt per-

fect form.

I muſt obſerve that as melodydepends ſo much on adiatonic

fucceffion of founds, which have been discovered to be the im-

mediate products ofthe fundamental baſſes, it appears here, that

by the afſiſtance ofthis minor ſeventh, we have a ſyſtem formed

by a communication from the octave of the third term to its fe-

venth or minor found, which proceeds to the third oftheſecond

term, as thus, G, F, E.

This fucceffion is not only very agreeable in itſelf, but gives

a character to the ſeventh, which cannot be allowed to either of

the ſuſpenſions, the ninth or the fourth ; that is, this ſeventh

may be uſed without being prepared, though, like the other

two difcords, it must be refolved by defcending to the next

degree.

I have thus explained the moſt remarkable parts of theſe

combinations, by which the character of an original difcord is

diftinguiſhed from thoſe that are accidental ; together with the

Z2 active
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active principles ofthe two ſemitones, which direct the motions

of the minor and major ſounds, ſo as to determine the motions

of the original, as well as the accidental, diſcords in their dif-

ferent poſitions ; by which we are conducted to the ſecond term,

or principal generator, and its harmonics, which are the ſeveral

points to whichtheſe motions are directed, as the final or perfect

repoſe.

Thus the fame laws, which inſtruct us in theformation of the

maſs of harmony, teach us alſo how to give it life and motion ;

and ifwe attend to the ſeveral impreſſions made on our ear, by

this diffonant combination, tranſpoſed to different poſitions, we

diſcover that our expectationofthe ſucceeding ſecond term al-

moſt anticipates the change, and conducts the ear to its effect.

Nothing can be more pleaſing to a curious and intelligent

mind, than to discover the mutual agreement between the laws

of ſcience, and thoſe dictatedby our own feelings ; to be able to

account for thoſe charming and agreeable ideas raiſed inthe mind

by the powers of harmony, and to reconcile themby principles

the moſt rational and natural.

I shall now examine the other ſeventh, E, G, B, D, in

the fixth column, Pl. XXVIII, in order to diſcover by its motion

the term that ſucceeds to it .

The ratios of the ſeveral intervals, which form this combi-

nation, have already been mentioned, in comparing them with

thoſe of the third term, and the only difference appears to ariſe

from the two ſpecies ofthirds next to the fundamental baſs .

The
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:

The ſeventh, like the other, muſt deſcend to be reſolved :

but the minor third has no motion like the former, but must con-

tinue a ligature at the time of the reſolution, when the funda-

mental baſs deſcends a fifth, by which another ſeventh is

formed. This indeed changes the poſition of the harmonics,

but with reſpect to the fundamental baſs, they ſtand in the

fame relation as before, and will continue the ſame ſo long as the

baſs defcends a fifth, at the time ofthe reſolution,which moves

into a minor third.

Now in a progreſſion like this, where nothing is conclu-

five, and where even the ſcale is not always known, ſome ef-

ſential alteration in the harmonics to make them more deciſive,

by bringing us nearer to the ſecond term, is abſolutely neceſſary ;

and as a major found is theonly one diſcovered proper to produce

this alteration, the laſt ſeventh must be reſolved into a ſemitone

major; by which means wehave a major third to the ſucceeding

baſs a fifth lower, which gives us the third term.

Theſe harmonics of the third term bring us home to the

ſecond term, by the next motion of the fundamental baſs a fifth

lower.

"Thus by the motion ofthis ſeventh, we not only diſcover the

term that fucceeds to it, but alſo its character, for as it is ante-

cedent to the third term in the fame manner as the third is to

the ſecond, it must therefore be a fourth term.

From this additional term, we have two forts ofcompariſons

in the ratio of 3 .

The



174
PART II.THE THEORY

: The firſt is, as the firſt term is to the ſecond, ſo is the ſecond

to the third, which terminates in an imperfect repoſe, with the

fimple harmonics on the third term.

The other is, as the fourth term is to the third, ſo is the

ſecond, which finiſhes and completes the final or perfect re-

pofe.

The progreffion of the fourth term may be continued in

oneſcale, or may move into any other agreeably to the nature of

the mutations ; but muſt finally be reſolved into the third term,

which is deciſive with reſpect to the ſcale, by being constantly

fucceeded by the ſecond term.

It appears therefore, that the lengthening of the phrafe is

the conſequence of the use ofthe fourth term, and in proportion

to their number will be the length of the phrafe : for as no pro-

greffion can be formed by either of the three terms in the ſcale,

it is abſolutely neceſſary to find that power placed ſome where,

not only for the fake ofthe phrase, but alſo to vary the ſenti-

ment, by combinations leſs perfect, and leſs concluſive, than

the others : all of which are found in the fourth term only,

by being farther removed from the ſecond term .

As this fourth term, like the former, is a compounded har-

monic, it has alſo four poſitions . Thus E, G, B, D, a

feventh, or G, B, D, E, a fixth and fifth or B, D,
6

5

E, G, a fourth and third or D, E, G, and B, a ſecond

4

3

:

and fourth

4

2

In
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In all theſe poſitions D is the diſcord, and muſt deſcend to

the next degree to be reſolved ; and if it moves a tone, it forms

another fourth term, but if it deſcends a ſemitone, it forms a

third term on a baſs or root, a fifth lower.

As the ratios ofall compound harmonics are formed from the

products of the three firſt terms differently combined, ſo thoſe

ofthe fourth term muſt vary, according to the part of the ſcale

from whence they are taken ; for as no other ſounds can be ad-

mitted into their compoſition, the formation of the ſcale is of

thegreatest importance in a theory of harmonics.

This difcord of the fourth term is ſometimes uſed in a de-

ſcending ſyſtem, without being prepared, as was before obſerved

ofthe difcord on the third term; but like that it must be re-

folved.

From the many obſervations made on the third and fourth

terms, it does not appear that their distinct characters are occa-

ſioned by the ſeventh, when confidered fimply as a diſcord, but

from its being united witha major or minor third.

It is from this union that the ſame ſpecies of diſcord diſcovers

a much greater and more intereſting variety of revolutions in

harmonics than either ofthe ſuſpenſions ; and as the ſeventh is

ſo immediately concerned in all theſe operations, that even the

fundamental baſs is limited to deſcend a fifth, and ſometimes a

third, at the time of its reſolution, and as the motion of the

harmonics are regulated by the fame cauſe, it follows that the

feventh

i



176 THE THEORY PART II.

ſeventh, from its extraordinary powers, must be confidered as

thefirſt ſpecies of difcord.

From this firſt ſpecies we havediſcovered a newterm, which,

by the great influence of the ſecond term in every ſcale, is placed

as antecedent to the third term.

This diſpoſition determines it to be a fourth term, dependent

in its reſolution on the third; in the ſame manner as the third is

on the ſecond term. It appears therefore that, by the different

applications of this firſt ſpecies of diſcord, and by attending to

the motion and character of the fundamental baſs, the harmonic

powers are greatly encreaſed.

Hence we have the ſimple and compounded harmonics li-

mited to the different baſſes to which they belong : and if the

ſame faithful guide continues to govern and direct the future

operations, the double compounded harmonics will be diſco-

vered, and finiſh the characters ofthe third and fourth terms : as

appears in the ſeventh column of Pl. XXVIII, and xxix.

In this theory the motions of the fundamental baſſes are li-

mited to that of aſcending or defcending a fifth, and ſometimes

a third; but there is no inſtance of their moving a tone, or fe-

mitone : from whence the true character of the melody is pre-

ſerved in its natural motion of tones and ſemitones, whilst that

of the fundamental baſs demands a more masculine modulation.

Therefore as long as no other harmonics are admitted, but

fuch as depend on the motion, and are the products, of the fun-

damental
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damental baſſes, ſo long will theſe two oppoſite characters be

preſerved, namely, the ſyſtematic motion for melodies, and the

diaſtematic for the fundamental baſſes ,

:

SECTION VII.

Of the double compounded THIRD and FOURTH TERMS.

It has been explained before that the formation either of

the ſimple or compounded harmonics is a compoſition ofthirds,

in an aſcending direction from a given found or fundamental

baſs. Thus as the ſimple harmonics are a combination of two

ſpecies of thirds, ſo another third of either ſpecies being added to

them forms the compound, or difcord of the ſeventh ; or, as

before explained, the third or fourth term.

If therefore we advance one ſtep further on the ſame princi-

ples, and add another third to the former, we shall diſcover the

utmoſt limits ofharmonic combinationin the double compounded

third or fourth term. This harmonic confifts ofa third ofeither

fpecies, according to the term to which it is applied ; of a fifth,

a ſeventh, and a ninth, either major or minor, agreeably to the

ſcale, and the relation that the combination has to the ſecond

term.

As this combination, from the variety of its propor-

tions, is one of the moſt diſſonant, and at the ſame time

the moſt proper for the darker ſhades of muſical compoſition, it

cannot be unworthy ofa particular confideration ; eſpecially as no

fuchAa
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ſuch combination has yet appeared in any theory that I have

ſeen, occafioned by an opinion, that the perfection of the dia-

paſon is ſuch, as to contain all other intervals within itſelf, and

that whatever exceeds it, is only a repetition, at the diſtance of

an octave, of what exiſted before, by which all ſimple intervals

are made compound by the addition of their octaves .

This reaſon, however fpecious, when applied to a fimple

melody, or a fingle ſucceſſion of founds , cannot be admitted.

with refpect to combination, which depends on other principles,

drawn from the character and motion of the fundamental baſs .

But that I maynot advance any thing new, in ſo eſſential apart of

harmonics as this is, without ſupporting it by the moſt unde-

niable evidence, I shall for this purpoſe ſelect from this theory

the following rules.

I. That the whole powers ofharmonics are conducted by

four terms. :

2. That the three firſt are primary fundamental baſſes

with perfect fifths, and generate their own harmonics, from

which the ſcale is formed, and all other combinations peculiar

to it.

3. That the fourth term has nothing original in its com-

poſition, but is formed from the products of the three firſt

terms, and as its communication with the ſecond term is cut off

by the third term, it therefore ſtands as a ſecondary fundamental

baſs, of an inferior character to the third term, to which it must

deſcend a fifth .

4. That
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4. That the motion of theſe four terms in one ſcale is

limited to the triple and quintuple proportion ; but in no in-

ſtance admits of any other, either in the ratio of 9, 8, tone

major, or 16, 15, ſemitone major.

:

5. That the third and fourth terms may have com-

pounded, or double compounded, harmonics ; from which the

firſt and ſecond terms are excluded.

6. That the firſt and third terms only have an immediate

communication with the ſecond,

:

How far theſe rules will agree with the doctrine of keeping

all harmonics in their firſt and moſt ſimple poſitions within the

limits of the diapafon, remains now to be examined.

a

:

The extreme flat ſeventh, and imperfect fifth, or

ſemidiapente, with minor third, form the combination

Bb , D, F, Ab , ( Pl . XXIX . ) which now comes under

confideration, in order to discover its character as a funda-

mental baſs.

The only found in the whole ſcale, on which theſe har-

monics can be formed, is the major found, which is a product

of the third term, and an imperfect concord of a third major.

Now if this major found can ſupport the character of a fun-

damental baſs, all harmonic combination willbe confined to the

limits of the diapafon; but if on the contrary it is found to

have no one requiſite proper for this character, the double

Aa 2 com-
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compounded harmonic must be eſtabliſhed as the true and

original combination. :

It is determined by the firſt rule, that all harmonic combi-

nation is formed on four terms ; therefore, if this major found

could be ſuppoſed to be one of the first three primary baſſes, it

muſt have a perfect fifth, according to the ſecond rule; which

we find it has not : and ifit is a fourth term, it cannot move

to the ſecond term, agreeably to the third and fixth rule ; and

if incapable of this motion as a fourth term, its two minor dif-

cords cannot be reſolved by any other motion. Hence we dif-

cover that a majorfound cannot be a fundamental bass, becauſe

its motion of a ſemitone major, 16, 15, is abſolutely contrary to

the fourth rule, as well as thewhole theory, which limits the

motions of the fundamental baſs, to the triple and quintuple

proportion only .

Wemay conclude from the fifth rule, that this combination

is a part of a double compound ; and as it has no other motion

in the ſame ſcale, but into the ſecond term, it can be derived.

from no other than a third term double compounded, agree-

ably to the fixth rule.

Thus we diſcover that theſe harmonics, excluding the fun-

damental baſs, exceed the limits of the diapaſon, by a ſemitone

in aminor ſcale, and in a major ſcale by a tone.

From theſe obſervations the firſt idea of a difcord is pre-

ſerved, which had its original form in the unionof the first and

third
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third terms ; to which is now added the harmonic third of the

firſt term, not by any arbitrary will ofour own, but by a necef-

fity, which the motion of the fundamental baſs obliges us to

complywith.

The extreme flat ſeventh and imperfect fifth being found as

parts ofa double compound, peculiar to the third term, it may

not be improper to give one example of their formation. In

Pl . xxv, root 5, C 30, E , G, are the ſimple harmonics of

the third term, to which the firſt termB6, 270, and its minor

third, Db, 225, are added, which are taken from the quintuple

of root 9, the firſt term in the triple ; and the whole forms a

double compounded harmonic on the third term : when the

baſs moves to F 90, the ſecond term, the two minor dif-

cords are refolved, and the major foundE riſes a ſemitone, by

which the harmonics of the ſecond term are completed.

Alſo at Pl . xxvi, the quintuple of root 9, B 180, D #, F#,

a third term, is by the addition of A, C, taken from the

quintuple of root 1, the firſt term, formed into a double com-

pounded third term. But as its motion to the ſecond, at the

quintuple of root 3, together with the reſolution of its two dif-

cords, and the aſcending of the major found, are the fame as

above, they need not be repeated.

From the ſame example taken from each of the diagrams we

diſcover how the combination of harmonic ſounds and their ſe-

veral relations depend on the fundamental baſs ; that by

its animating powers they receive life and motion; that the

character of a third term double compounded is eſtabliſhed, in

preference
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preference to a major found, which has no other motion than a

femitone ; which, for this and other reaſons before given, can

never be a fundamental baſs .

There are two inſtances in which this combination deſerves

our particular notice.

The firſt is with reſpect to the motion ofthe ſemitone major.

The active principle of this interval was firſt diſcovered in

the harmonics of I to 3, or from 3 to 9, and the contrary ; in

which one ſemitone was formed by the change of each of theſe

harmonics ; but when the third term was compoſed of its minor

ſeventh, we had two ſemitones formed by its motion into the

ſecond term ; the one from a minor found deſcending, and the

other from a major found aſcending, as has been obſerved be-

fore. But in the preſent cafe, of a double compounded third

term into the ſecond, we have three ſemitones formed ; the flat

ninth and minor ſeventh deſcend a ſemitone as minor ſounds to

be refolved, and the major found aſcends another ſemitone

into the fecond term, or its octave, which is the fame.

The fecond inſtance relates to the ſyſtems, which make fo

great a part of the ancient harmonica.

Theſe ſyſtems are ofdifferent magnitudes; but the leaſt muſt

conſtitute a minor or major third: which agrees with Euclid's

definition, that " the leaſt ſyſtem contains more intervals than

one," (p. 1. )

In moving therefore from the ſecond to the third term twice,

withtheir fimple harmonics, we have a ſyſtem of diateſſaron, or

four
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four founds in their nextdegrees in the melody, as E, D, C, B,

beginning with the third of the ſecond term, and ending with

the third of the third term, ſecond diagram.

Syſtem

Roots

E, D, C, В.

C, G, C, G.J

If the third term is compounded with its minor ſeventh, we

have a ſyſtem of fix degrees, from the eighth of the third term to

the third of the fame term deſcending, while the third term

moves to the ſecond term at the reſolution of the seventh, and

repeats the fame motion, till the whole is finiſhed .

Syſtem

Roots

G, F, E, D, C, B.

G, G, C, G, C, G.J

But when the third term is double compounded, we have a

ſyſtem of ſeven degrees, while the third term repeats its mo-

tion to the second term, during which the ſyſtem deſcends from

the minor ninth ofthe third term to its third, which determines

the largest harmonic ſyſtem which can be formed on any two

fundamental baſſes .

}
Syſtem Ab, G, F, Eb, D, C, B.

Roots G, G, G, C, G, C, G.S

Theſe two laſt remarks ſhew us the gradual increaſe of the

harmonic powers, from the fimple to the double compounded

third term, by the modulation of the femitones, and the va-

riety and extent of the ſyſtems.

The
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The obſervations made in the minor ninth, added to the

third term, will in all reſpects be the ſame if the ninth is ma-

jor ; except, that in the reſolution of the diſcords of the laſt

two ſemitones only will be modulated, inſtead of three, which

are found in the former ; and that the firſt is formed from a

ſcale with a minor third, the latter from one with a ma-

jor ; but their relation to the ſecond term is the ſame, becauſe

each has a major third and perfect fifth to the fundamental

baſs, without which, it can never ſtand as a third term.

Hence the relation that any combination has to the ſecond

term muſt determine the character of the fundamental baſs ; for

if there is no immediate communication with the ſecond term,

without firſt moving to the third, we can be in no doubt of its

being a fourth term.

Thus if a double compounded harmonic has aminor third,

it forms a double compounded fourth term, and as ſuch leads

us by the natural motion of its harmonics to a third term,

agreeably to what has been obſerved before; viz. that the im-

preffion made on the mind by a fourth term, whether fingly

or doubly compounded, is ſo undetermined, that we wait with

a kind of impatience, till relieved by the ſucceeding third term,

which diſcovers at once the ſcale, the phrafe, the ſecond term,

and whatever elſe is neceſſary for our information.

The particular compoſition of this double compounded har-

monic, or fourth term, is formed on the fame principles with

the third term; with this difference only, that if the ſeventh is

minor, the third must be minor, and not major ; but if the ſe-

venth
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venth is major, (which can never happen to the third term,)

the third muſt alſo be major : as to the ninth, it may be a ma-

jor, or a minor, third above the ſeventh, according to the ſcale.

The two diſcords, the ninth and ſeventh, are frequently uſed

on the fourth, or third term, without being prepared, but ne-

vertheless must be refolved: bydefcending to their next degrees,

the root or fundamental baſs in double compounded harmonics

does not always appear, unleſs in compoſitions of four, five, or

fix parts ; but its place is easily discoveredby the motion of the

harmonics.

SECTION VIII.

THE SECOND SPECIES OF DISCORD.

The principles ofthe third and fourth terms being eſtabliſh-

ed, and ſupported by the motion of the fundamental baſs, the

ninth, or fecond fpecies of difcord, comes next to be diſcovered .

To understand its genius and character it will be proper to

explain two laws, to which this difcord, as a fufpenfion, is

fubject.

1. It must be prepared. 2. It must be refolved.

By the preparing of a difcord is to be understood, that

the found exiſts as a concord one quantity of time, after which,

by the motionof the fundamental baſs, the fame found becomes

adifcord on the next quantity of time; and finally must be re-

folvedвь
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ſolved on the third quantity oftime, by defcending to the next

degree, either a tone or a femitone.

Theſe operations depend on certain distinctions, to be ob-

ſerved in the divifions oftime.

There are various ſpecies of muſical time, but the diviſions

of each are comprehended in two or three equal quantities in a

bar, or their multiples .

Theſe bars are diftinguiſhed by a diviſion of their equal

parts into accented and unaccented. If a bar is compoſed of

four equal quantities, the firſt and third are accented ; the

ſecond and fourth are unaccented. Ifthere are three quantities

in a bar, the firſt only is accented, and theothertwo areunaccented.

The preparing of a difcord therefore muſt be on the unac-

cented part.

The ſame ſound continues, or is aligature, and forms the

difcord on the following accented part, after which it must de-

ſcend to be refolved on the fucceeding unaccented part, either a

tone or a femitone.

Hence it appears, that all diſcords, prepared and refolved ,re-

quire three quantities of time ; the firſt quantity prepares the ear

for its exiſtence on the ſecond, and thethird fatisfies the ear by

the ſweetness of its refolution.

This difcord, like the minor ſeventh, has its origin in the

union of the firſt and third terms; as may be ſeen at Pl . xxvIII,

in
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in the fifth column, whereD is its fundamental baſs, withits perfect

fifth and minor third ; and again, at Pl. xxix, in the fifth co-

lunın, where F is the fundamental baſs, with its perfect fifth

and major third.

As this difcord now ſtands, we may obſerve that the three

terms are employed in its formation, and that the ſecond term is

placed a fifth from each of the extremes, to which a major or

minor third to the fundamental baſs is added, which com-

pletes its harmonics .

The conſtruction of theſe two ninths is in all reſpects the

fame, except the minor third to the firſt, and the major to the

ſecond ; which not only makes this difcord proper for the two

ſcales, but alfo for the different parts of the ſcales .

By this we diſcover, that though its original is on a primary

fundamental baſs, yet it may exiſt on a ſecondary fundamental

bafs, and maytherefore be applied notonly to either ofthe three

terms, but alfo to a fourth term, if properly prepared and

refolved.

But as the character and genius ofevery difcord can only be

difcovered by its motion and relation to the ſecond term, it will

be proper to compare this ninth with the minor feventh , to en-

able us to judge ofits being a new ſpecies of difcord, from

its different preparations and reſolutions, as well as from its mo-

tion and relation to the fecond term.

The ninth maybe preparedbybeing a fifth, butnotbybeing

a third, to the fundamental baſs .

Bb2 The
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The ſeventh is prepared by being a fifth or third to the fun-

damental bafs .

The fundamental baſs continues two quantities of time to

receive the reſolution of the ninth into the eighth .

The fundamental baſs falls a fifth, or a third, to receive the re-

ſolution of the ſeventh into the third, or eighth .

The ninth may be applied to the firſt term, and after its re-

folution the ſecond term may ſucceed.

The ſeventh cannot exist on a firſt term, without changing

its character to a fourth term, and being obliged to move to

other fourth terms, before it can arrive at the ſecond term .

The ninth may be appliedto the ſecond term without chang-

ing its character, or the fcale.

The ſeventh cannot be applied to a ſecond term without

changing both.

The ninth must always be prepared, unleſs united with the

feventh , as a double compounded harmonic.

The ſeventh is frequentlyuſed indefcending ſyſtems without

being prepared.

Theſe differences between the two difcords must be owned

to be very great, more eſpecially as the motion of the funda-

mental baſs , its character, and relation to the ſecond term, are -

fo particularly determined.

This is the great object to which all harmonics ſhould be

direaed ; and unleſs ſome distinction marks the phrafe, the fen-

timent, and the diſtance of the fundamental baſs, which leads

us

:
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us to the principal generator, or ſecond term, our pleaſure

muſt abate in proportion to the difficulties we have to en-

counter.

As all inverſions teach us to diverſify an original harmony,

without deviating from the natural genius and character of the

fundamental baſs, I would recommend a conſtant attention to

the fundamental baſs, its motion and harmonics, particularly

thoſe which precede any ſpecies of diſcord : the fame attention

muſt be paid to thoſe which ſucceed, and are the reſolution of

the difcords ; for although theſe two ſpecies of difcord, the

feventh and the ninth, ſhould each be prepared by a fundamental

baſs deſcending a fifth , yet, by an attention to the phrafe, to the

founds that move, and thoſe which remain as ligatures, the

ſpecies of diſcord will be easily determined. For if the third

to the fundamental, which prepares the difcord, is the ligature,

we are fure the ſeventh is the difcord; but if the fifth of that

fundamental baſs ſhould be the ligature, the ſecond ſpecies of

difcord, or ninth, muſt undoubtedly be applied.

Hence the difcord is very early known by its preparation :

as to its reſolution , which is of ſuch conſequence to the phrafe

and the fucceeding harmonics, we can be under no difficulty, if

we remember thatthe natural motion of all original diſcords is to

defcend a tone or femitone, and obſerve the fituation of the

ninth, which by being placed one degree above the eighth of

the fundamental baſs, muft, by a kind of neceffity, move to it ;

but the contrary of this is true with reſpect to the ſeventh ,

which is placed a note under the octave of the fundamental

baſs, to which it cannot afcend, but must wait for another fun-

damental baſs to be refolved into a third.

Imust
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I muſt alſo obſerve, that although the ninth is ſometimes.

found on a fecondary fundamental baſs, yet it has a more na-

tural connection with the three primary, and for that reaſon has

a near relation to the ſecond term . But it is not fo with this

feventh, which, as it conftitutes the principal character of the

fourth term, can never be otherwiſe applied, nor have any im-

mediate relation to the ſecond term .

There is one obſervation more I must make with reſpect to

the ninth, which is, that there is no inſtance of its being ap-

plied, where we may not with propriety apply the fimple har-

monics, if it were not to vary the fentiment, by employing a

double quantity of time. This enables us to fufpend the ninth,

bywhich means the ſucceeding found arrives with a ſweeter

and more graceful effect.

I hope therefore it will not be thought improper to diftin-

guiſh this difcord as the second species, and to call it the

fufpenfion of the ninth. From the many distinctions made by

comparing it with the ſeventh, if properly attended to, it must

be impoffible to miſtake it, either with respect to its character,

or the fimilitude ofthe figuring, as applied to the relative baſſes ;

for its preparation and refolution on fundamental baffes are fo

peculiar to itſelf, as to prevent any poffibility of its being taken

for any other difcord.

SEC-

८
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SECTION IX.

THE THIRD SPECIES OF DISCORD.

The Diateſſaron, or perfect fourth, intended now for the

third ſpecies of diſcord, has before been demonftrated as a per-

fect concord in the ratio of 3, 4.

How this duplicity of character can belong to the fame

interval is the ſubject of our preſent enquiry.

Itmust not be forgot, that the products ofthe firſt, ſecond,

and third terms, fixed and determined the place of every found,

which formed the ſcale, as well as all poſſible combination of

confonant founds ; and that neither of theſe three terms alone

could extend its powers to the formation ofdifcord.

Their Union therefore in part, or in the whole, became ab-

folutely neceſſary for the attainment of this great end; and at

the fame time demonftrates the perfection of a theory, which

obliges us to draw every thing from its original principles.

This has in part been already explained inthe two firſt ſpe-

cies of difcords, where the firſt term was added as a compound

harmonic to the third term, and formed the minor ſeventh, or

firſt ſpecies of difcord; and by applying the third term, as har-

monic to the firſt, the fufpenfion of the ninth, or fecond

ſpecies of difcord was formed.

From



192
PART II.THE THEORY

From the fame original principles this third ſpecies of dif-

cord has its existence ; for by the union of the firſt and

third terms we have the ſuſpenſion of the fourth ; ſee Pl .

XXVIII and XXIX ; which, by being unitedwith the fifth to the

fundamental baſs, and ſubject to the laws before preſcribed to

the fufpenfion of the ninth, muſt therefore be prepared and re-

folved.

The formation of this diſcord depends on the motion of the

fundamental baſs, with its fimple harmonics riſing a fifth on an

accented part of the bar. This motion not only prepares the

difcord, but determines its combination to be an eighth,

fifth , and fourth.

The fourth is prepared by the eighth of the preceding fun-

damental baſs, andis ſubſtituted as a difcord in the preſent com-

bination, in lieu of the third, on an accented part of a bar, for

one quantity of time. This fufpenfion of the fourth must

defcend to the next degree, on the next unaccented part of the

bar, to reftore the third to its natural place, and complete

the fimple harmonics,

Thus a fufpenfion appears to be only a power (fubject to

certain conditions) ofpreventing, or keeping back, the motion

ofone found for atime; at the expiration ofwhich it is put intoits

natural ſtate, and then theharmonics are perfected.

This power, as applied to harmonics, contributes greatly to

vary the fentiment, by imploying three quantities of time

with
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with the ſuſpenſion, when two only would have been ſufficient

without it.

This confideration alone makes diſcords neceſſary, not only

to distinguiſh the motion of the fundamental baſs, but alſo

to mark the time, and enforce the expreffion of the harmo-

nics,

This ſuſpenſion, or third ſpecies of diſcord, is formed in

each diagram ; (fee Pl. xxvIII and xxix, column 4.) and may

therefore be reſolved into a minor or major third, by defcending

a tone, or a femitone.

Theſe two different reſolutions will enable us to apply this

diſcord to a fourth term, as well as to a third and ſecond ; but,

from the nature of the ſcale, it can never be applied to a firſt

term ; for as that is the only fundamental baſs below the ſecond

term, and has no perfect fifth below, it cannot, conſiſtently

with the ſcale and its character of a firſt term, admit any other

diſcord but the ſecond ſpecies, or ninth.

The fecond term is alſo limited to the ſecond and third

ſpecies of difcords only; viz. the ninth and fourth . But the

third and fourth terms may receive either of the three ſpecies

of diſcords ; and the firſt ſpecies may be either ſingly or doubly

compounded, agreeably to the distinct character of the third

and fourth terms before deſcribed.

As theſe limitations of the diſcords diſtinguiſh the different

terms to which they are applied ; ſo, by a comparison of their

preparationsCc
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preparations and reſolutions, their ſeveral characters will be

ſufficiently known to determine the relation of any fundamental

baſs to the ſecond term, or principal found.

The7th 3d, and the fundamental baſsdeſcends 5.

The 9th is prepared by a 5th, andthefundamentalbaſsdeſcends5.

8th , and the fundamental baſs afcends 5.The 4th

The 7th)

The9

The4

th

th

isrefolved

into a

d

3.

(3", and the fundamental baſs defcends 5.
8th, and the fundamental baſs continues .

3d, and the fundamental baſs continues .

It has already been found, p. 178, that a fundamental baſs

preceding the third term a fifth higher, and deſcending a fifth

to it, muſt be a ſecondary fundamental baſs, or fourth term ;

fo, if ſeveral fundamental baſſes precede the third term in this

order of fifths, they must all be deemed ſo many fourth terms ;

for as they have nothing in their compoſition the leaft conclu-

five, either in relation to the phrafe, or principal generator, till

the third term appears, and diſcovers their remote relation to the

ſecond term, it follows, that the phrafe muſt neceſſarily be

lengthened, according to the number of fourth terms prece-

ding the third and ſecond term, which determines the phrafe

and the scale.

This third ſpecies of diſcord having been explained, toge-

ther with its preparation by an eighth, and the motion of the

fundamental baſs aſcending a fifth, I ſhall next deſcribe it

when prepared by a ſeventh. This preparation may be made

by the ſeventh of a third or fourth term, by the fundamental

bafs
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baſs deſcending a fifth, and may be reſolved into a third, either

major or minor, the bass continuing on ; or may be refolved into

another ſeventh ifthe root deſcends a fifth, and willhave the beſt

effect if on a third term, in order to proceed to the ſecond term,

on which it may exiſt as a fourth ; or it may be united with the

whole harmonics of the third term, which will make a ninth

a major ſeventh and fourth, and be refolved into the fimple

harmony of the ſecond term on the next quantity of time.

4
2
4

The different poſitions of the harmonics ofthis third ſpecies

of diſcord are many, but with reſpect to the figuring there

can be only three ; viz. ,, ; and, as was before obſerved,

by a proper attention to the motion of the fundamental baſs

that precedes this diſcord, and diſcovers its preparation by the

fundamental baſs riſing five, there will be found ſo great a dif-

ference from a diſcord prepared by one falling five, as muſt

remove every appearance of difficulty.

From what has been above explained concerning the three

ſpecies of diſcord, we find that they have received their original

exiſtence from the union of the first and third terms ; that by

the motion of the fundamental baſs, which determines their

preparations and reſolutions, we discover their true character,

in what particulars they differ from each other, and their re-

lation to the ſecond term ; and that they are original, becauſe

they comprehend all other diſſonances whatever by their inver-

ſions, or the different poſitions of the harmonic baſſes, without

altering the rules before preſcribed for the motion of the fun-

damental bafs .

CC 2 Before
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Before I draw to a conclufion, I would take notice of one

very great miſtake made by modern theorists, which, if

they had determined the fact by the ratio, could not have

eſcaped them. We meet with it in Kircher's third book, page

145, and in Zarlino, page 363, in the third book of his Infti-

tutioni ; the fame has been adopted by all ſucceeding writers .

What I mean is their deſcription of the enharmonic gender.

Theyhavemade the firſt intervalin thetetrachord ofthe enhar-

monic gender a ſemitone minor, as B, B , C, and E ; inſtead

of the enharmonic dieſis, which is B, C , C , E. The de-

ception of marking B with a fingle croſs, instead of a double one,

is equally exceptionable. By this mistake they have placed the

enharmonic dieſis the ſecond interval in the tetrachord, when it

ought to have been the firſt. But to prove this beyond a doubt,

the tetrachord in queſtion is in the firſt diagram, in which there

is no B #. See the harmonic tables, Pl. xIV, where B 128 in

the triple, when compared with Ch in the quintuple progref-

ſion, root 25, is the enharmonic dieſis in its true ratio 128
123 ;

towhich if a ſemitone minor is added, 2, they will make a

femitone major, and the reſidue of the tetrachord will be a di-

tone, or third major, 1, an imperfect concord, not peculiar to

the enharmonic, as the fame interval is found in the diatonic

gender, in which the third minor is the incompoſite interval,

or refidue of the chromatic gender.

4

25

The
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H

The CONCLUSION.

-

AVING confidered at large in the First Part of this Work

the Principles of the Grecian Doctrine of the Harmonica,

as maintained by the Ariſtoxenians, and in this SecondPart as fup-

ported by the Pythagoreans, in the Doctrine ofthe Ratio, it maybe

ufeful to make a few ſummary reflections on theſe two very ex-

traordinary theories . The former, maintained by Ariſtoxenus,

Euclid, and Bacchius Senior, cannot be examined with too

great attention, as it abounds with whatever is curious and

intereſting to the ſubject. The order and diſpoſition of the

ſeveral ſyſtems, particularly the tetrachord, from which the ſcales

are formed, together with the number of flat and ſharp dieſes,

by which the minor and major ſcales are completed; above all

the ſeven ſpecies of the diapaſon, in which the tetrachords are

comprehended, and regulated by the conjunction anddisjunction ;

are among the many inſtances of the perfection of this theory.

The meſe, or tone of disjunction, is of the greatest conſe-

quence ; for it not only prevents two eights, two fifths, or two

major thirds in ſucceſſion, but ſtops us from moving into another

ſcale, unleſs by the intervention of an additional baſs as a tem-

perament, which marks and discovers the alteration neceſſary

for a new ſcale. -The genders ſupply the imperfect con-

ſonances ; viz. the major third in the enharmonic, and the

minor in the chromatic gender ; each of which being taken

from the diapafon, there remain the two ſpecies of fixths ; in

the fame manner as the diapente, added to the diateſſaron, com-

pletes the magnitude of diapaſon. By the ſame method the di-

atonic moll forms the interval of a ſuperfluous ſecond, which,

together
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together with the extreme flat ſeventh, completes the diapa-

pafon.

The great advantage of diſcovering theſe intervals contri-

butes to the perfecting of this theory ; for notwithstanding the

ſeven ſpecies of diapafon contained them all, yet their formation

would have been attended with great difficulty, and their magni-

tude muſt ſometimes have been exceptionable ; as fromB to D

in the firſt diagram, and from F to D in the ſecond, are each

a minor third deficient by a comma : yet it must be obſerved,

that although the Ariftoxenians did not admit of the ratio in

their theory, their diviſion of intervals was ſtrictly conform-

able to it . Thus the hemitone minor and major, which form

a part of the chromatic gender, when added together are the

fum of the tone minor, and not the tone major. As to the

ſpiſs, or fmaller intervals, they are ſo neceſſary to the mutations,

that nothing could be perfect without them ; and though they

may be taken out of the different ſpecies of diapafon, yet the

genders regulate and determine the magnitude of all the leſs

intervals, with much greater eaſe and certainty.

If again we examine the rules laid down for the mutations,

they are fimple and easy to be understood; for they are compre-

hended in the perfect conſonant mutation, to aſcend or defcend

a fifth ; the imperfect mutation, to afcend or defcend a third ;

and the diffonant mutation, to afcend or defcend a tone. Theſe

mutations are regulated by adding one diefis, or by taking

one away from the firſt propoſed number; by which means the

mode is formed and ſupplied with all its varieties.

In
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In the Firſt part of this Work Idid not treat of the Dif-

cords ; not that I was without materials ; but as a Second Part,

ſupported by the ratio, has ſucceeded to the former, in that

I have explained the three ſpecies of original difcords, agreeably

to the numbers applied by Pythagoras to diſcover the true ratio

of concord and difcord ; viz. 6, 8, 9, 12. I was defirous of

doing honour to his memory, as the firſt we know of, who dif-

covered the magnitude of muſical intervals by the ratio; which

very properly fucceeds the two diagrams of Gaudentius, having

the fame principles applied to each.

But here I muſt beg leave to pauſe one moment, to pay

a tribute of gratitude moſt juſtly due to the merit of that great

and excellent theoriſt and profeffor of Muſic, the learned

Dr. Pepufch ; from whom, in an early part of life, I received

the firſt principles of the application of numbers to muſical

intervals. As I loved and honoured him while living, ſo I

greatly lamented his death, which happened at a time when I

ſtood moſt in need of his afſiſtance. His church mufic,

preſerved in the Ancient Academy, is his beſt eulogy as a Com-

pofer.

While I pay this tribute due to the memory of a departed

friend, I am happy to embrace the opportunity of acknow-

ledging the very friendly aſſiſtance I have received in this work

from the Rev. J. Trebeck, and the Rev. G. S. Townley.

I shall
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I ſhall now make ſome obſervations on the Second Part, or

the doctrine of the Ratio, maintained byGuadentius, and by

Pythagoras.

The great advantage ofdiſcoveringthe magnitude ofall muſical

intervals by the Ratio cannot but be agreeable to men of

ſcience and lovers of truth. The Ratio has brought out of

obſcurity the two diagrams of Gaudentius and removed ſeveral

objections made by writers ofthe firſt reputation,

Theſe diagrams conſiſting of tones major and limmas occa-

fioned the firſt and principal objection to the Grecian harmonica,

as ſeeming deſtitute of the imperfect concords, without which,

it is impoffible to have harmony, or even melody; which laſt the

Grecians are acknowledged to have had in the greatest perfection.

With reſpect to the imperfect concords, it is very extraordinary

that no writer, whom I have ſeen, ever attempted to diſcover them

inthe genders : for as to the ſeven ſpecies of the diapaſon, from

whence the genders are formed, as well as all other muſical in-

tervals, it was not poſſible to extract them from thence, unleſs

the poſition and harmonious conſtitution of thoſe diapafons, to-

gether with their Inverfion, had been firſt diſcovered, and per-

fectly understood by the moderns.

With reſpect to the objection above-mentioned to the dia-

grams of Gaudentius, it was ſo true, that nothing could remove

it but the application of numbers, or the harmonic principles :

theſe were no fooner applied, than the clouds of darkness dif-

appeared, and the great, the perfect and immutable ſyſtems of

the diagrams, inſtead of being (as was imagined) a ſcale of1

founds
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ſounds intended for the voice, are found to be roots, principal

tones, or keys ofſeveral ſcales, formed into ſyſtems, in the ratio

of tones major and limmas. However extraordinary theſe

diagrams may appear, yet (as before obſerved) the fame exiſt

in our own theory ; for if the principal tones of different ſcales

be placed in the ſame order of degrees, they will be each to the

next in the ratio of tone major or limma. Hence all the ob-

jections made to the Grecian harmonica on account of theſe

Diagrams, muſt vanish, or muſt in an equal degree affect our

own : which would be ataſk too difficult for any one to prove.

It is very extraordinary that authors of the firſt reputation

ſhould condemn the Grecians for having no imperfect concords,

when they are ſo eaſily discovered in the three genders, even

according to their own definitions. But authors are ſometimes

tempted to take upon truſt, whatever they meet with in the

works of men of character, rather than give themſelves the

trouble to discover the truth.

1

Five has been rejected as one of the primes, though the en-

harmonic dieſis (which they all agree is a part of that gender)

cannot be formed without it. For as 125 is a multiple of 5,

in the quintuple proportion, it must therefore be one of the

primes. The quintuple proportion is ſometimes useful in the

mutations ; but as it is incapable of a progreffion, it must always

be ſucceeded by the triple proportion. Though in neither of

theſe proportions canthe mutations ofthe enharmonic dieſis, or of

the limma, be found : the former is not applied in combination ,

nor mentionedby Euclid, when he treats of the mutations ; which

is a confirmationthat itwas only neceſſary to determine the exact

magnitude
Dd

;
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magnitude of the ditone, or major third, in the enharmonic

gender; as the chromatic was with reſpect to the minor third

in the chromatic gender. The limma cannot be applied in

combination, nor in the mutations, and therefore can be found

only in the diagrams, being abfolutely neceſſary for their for-

mation, as ſyſtems of principal founds .

I would here obſerve, that in the course of this work it

has been ſhewn, that the fundamental baſs cannot without a

temperament afcend a tone or femitone, nor deſcend a tone or

femitone ; yet exceptions to theſe general laws are found in

modern compofitions in diftinct phrases, in the Cadenza fugita,

and in extra-harmonic founds, which balk the cadence, and

interrupt the regular progreffion ofthe fundamental baſs .

Theſe, and many other remarks which have been made in

the course ofthis work, feemed to me neceſſary to remove every

objection that could materially affect any eſſential part of the

Grecian Harmonica : in which we discover the laws of ſcience fo

intimately united and blended with thoſe of nature, that the

leaſt deviation from the latter muſt in an equal degree be an

injury to the fimplicity of the former. That fimplicity excludes

the neceffity of a profound knowledge in Geometry, in order

to difcover the original of the minor and major ſcales , of con-

cords, difcords, genders , modes, and other parts of the ancient

Harmonica, which have long been perplexed and obſcured by

ſpheres, ſquares, cylinders, cones, and other geometrical figures ,

that have contributed little or nothing to the improvement of

the practical Muſician,

The
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The Arifloxenians diſcovered the Agreement of concord and

diſcord, and determined the magnitude of muſical intervals by

the laws of their own natural Feelings .

The Pythagoreans applied themſelves to diſcover the Ground

of thoſe laws ; that by ſome leading and univerſal principle they

might preſerve the voice of nature in its moſt pure and original

ſtate. Hence they found that all melodies originated in, and

were regulated by, the fundamental baſs. Hence their diagrams

were confined to a geometric proportion in the ratio of 3 : and

the harmonious conſtruction of the tetrachord, the conjunction

and disjunction of tetrachords, the minor and major ſcales, the

flat and ſharp dieſes, were all regulated and determined by this

firſt unerring principle, a progreffion in the ratio of 3 .

Here I cannot but take notice how generally this univerſal

principle has regulated all muſical compoſitions, even to this

day ; and in many instances, where we cannot ſuppoſe it to be

understood. Guido has placed his three hexachords (as was

before obſerved) in the fame ratio : and if we examine the three

cliffs of the moderns F, C, and G, and the tuning of many

ſtringed instruments, as in particular the Violin, Tenor, and

Violoncello, their relation to each other is the fame. Moreover

the ſeveral ſpecies of diſcord (formed out of three terms by the

union of the firſt and third terms in combination, whoſe motion

could not be permitted in ſucceſſion) their preparations and

reſolutions, the mutations with the ſame ſpecies of thirds, are

all governed by the fame ratio. Could all this be by Chance ?

rather, is there not an abſolute neceſſity, that All ſhall comply

Dd 2 with
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with principles founded in Nature ? to whoſe laws we must be

obedient, whether they are thoroughly understood or not.

Thus this wonderful theory ofthe Grecians, eſtabliſhed on

the moſt ſolid foundation, proceeds from a given found, or

principal generator, and advances with its creative powers, to

generate its two products, the firſt and third terms, from

whence arife all confonance and diffonance, ſcales and ſyſtems,

major and minor, an encreaſing ſeries of flats and ſharps, the

tone major and minor, the different ſpecies of ſemitones, and

all other intervals adapted to the mutations ; the three genders,

diatonic, chromatic, and enharmonie, the triple and quintuple

progreſſion of the fundamental baſs, and whatever elſe is necef-

fary to adorn, enrich and perfect the Science of Harmony.

It is almoſt impoffible to enumerate all the advantages with

refpect to muſical information and a profound knowledge of har-

mony, contained in the Grecian Harmonica . The fimplicity and

agreement of its ſeveral parts, eſtabliſhed on laws that coincide

with natural feelings and remain unalterable, are confiderations

fufficient to recommend it to all those who either wish to excel

as Compofers, or are defirous of attaining a true knowledge of the

SCIENCE of MUSIC.

::
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ERRATA.
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PlateΧΠΙ. HARMONIC TABLE.

SECOND DIAGRAM .
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continued
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1 B 1 2 4
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1 G 81 162 324 648 1296 2592 5184
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3 C 243 486 972 1944
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4 G 324 648 1296 2592 3184 1036820736
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729 1458 2916 5832 11664 23328 46656

4 C
972 1944
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5EA 2025 4050. 8100

Eq 1944 8888 7776

4 C1620 3240 6480 12960 25920

6 C 810 1260 3240

5 A 675 1350

A648 1296 2592

2700

4F 540 1080 2160

540
1080

6F 270.

5D 225 450 900

Dq 216 432 864

4B 180 360 720

360

6400

5184

4320

1800

10800

103680

21600 43200 86400

10368 20736 41472 82944

17280 34560 69120
8640

2160 4320 , 8640

3600 7200

1728 3456 6912

1440 2880 5760

1440 2880 5760

720

48002400120060.0

17280 34560

14400 28800

13824 27648

11520 23040

6B 90
180

11520

5G 75

150 300

9600

G472
144 288 576

1152
2304

4608 9216

4E

60 1.20 240
1920960480

3840 7680

6E
6030 120

240-
480 960 1920

3840

5C25
50 100

200
400

800

1600 3200

Ch 24
48 96 192

384 768
1536 3072

4A 2040

80

160 320 640 1280
2560



:
R
o
o
t

2
5

.
R
O
O
T

7
5
.

R
O
O
T

2
2
5
.

R
O
O
T

6
7
5
.

R
O
O
T

2
0
2
5
.

R
O
O
T

6
0
7
5

.

SECONDDIAGRAM .

QUINTUPLE .

PlateXVII
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PlateXVIII . DIAGRAMS OF GAUDENTIUS .
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