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"INTRODUCTION.

on a fubje@ that ‘has already been treated of-

by fo many learned writers, than the certainty:
of having made fome difcoveries, which may, in
part, remove the great obfcurity that has {o long
attended the moft curious and diligent enquiries
after the true principles of the ancient Grecian Har-
monica. The advantages I have received in my
profeflion from that doérine, would never have
been a fufficient temptation to appear as a writer,
particularly on a fubje& {o difficult to be cxplained,
fo little qualified as I am to do ju:lice to it, were

I HAVE no other excufe for troubling the Public

I not in hopes’ that the knowledge of it may be
very ufeful to profeffors, by the great advantages they
may receive from the true and unerring princinles of

B Science.
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Science. To explain the ancient do&rine of the
Harmonica, and the {feveral parts into which it is
divided, and to reconcile it to modern theories, is
the great obje@ that has engaged me in this pur-
fuit ; and however confcious I am of my own
inabilities, yet truth, divefted of ornament, cannot
fail of meeting with indulgence from the Public,,
efpcecially when it leads to ufeful difcoveries. ~

Nothing contributes fo much to the encourage~
ment of Study, as the knowledge of fome govern-
ing and leading principle 5 fome vifible and faithfu}

guide, that will condu& 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 fuccefs.

This governing principle fhews itfelf in no part
of human learning fo much asin the various ope-
rations of numbers; whofe powers, by a kind of
magic, have greatly contributed to the many dif-
coverics and improvements that have been made in.

all arts and f{cicnces ; nor can it be otherwife,-

while
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while Truth is the great obje& to which tholc powers
are dire&ed.

Where the variety of proportion and its differ-
ent relations conftitute the bcauty and harmony of
parts, from which the great perfeGtion of any art
or [cience is derived, the application of fome branch
of the Mathematics is indifpenfibly neceffary, fince
without its friendly aid we muft wander in obfcurity
and uncertainty.

From this great fource the firft principles of
Mufic were difcovered ; and from the fame fountain
" others muft be drawn, if we would be led by the
moft unerring guide towards perfe@ion, to which
point the eﬁ‘orts' of the profeffér, however weak, are
dire&ed.

The ufual method of treating this {fubje& 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
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rules and examples of his pradical predeceflors,
with what nature, and his own feelings, will dic-

tate.

In this fituation there remains no hope but that
of uniting the practical with the demonftrative, the
art with the {cience ; at leaft as far as a perfe&
knowledge of Harmonics is concerned ; leaving the

more philofophical parts to others.

In order to effeé this, the operations of num-

bers muft 'be the moft fimple, and their application

to founds the moft rational and eafy to be compre-
hended,

This eafe 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 pracice, which all inftruments now re-
quire, to a ftudy that will not only leflen his la-
bours, but at the fame encreafe his mechanical
powers, and raifc his reputation on the moft folid

and lafting foundation.

Among




INTRODUCTION. 5

Among the theories which have appeared at
different periods, thofe of the Grecks fecm to have
all the advantages that can be wifhed to lead us to
the true knowledge of Harmonics ; for as their prin-

“ciples are in nature, they muft be fixed and im-
mutable.

This appears in no part fo obvious and certain,
as in the formation of their Scales, which, from
the impofhibility of altering their original order,
muft 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 {carcely poflible
that this natural and abfolute neceflity in the order
and difpofition of Sounds thould have long efcaped
“the obfervation of the ancients ; or that they thould
not foon have difcovered the principles by which
Tune was fo limited and circumfcribed ; efpecially
as their theories were not formed by mere prad&ical
muficians, but by men of learning, who taught

them
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them publicly in their {chools, together with other
arts and {ciences, proper for the moft finithed edu-

cation.

But that which confirms this opinion of their
knowledge in the Theory of Harmonics, is the {im-
plicity of the Tetrachord, which always continued
their favourite {yftem.  For however they difagreed
with refpe& to the neceflity of mealuring intervals
by the Ratio, yet they were all unanimous in aflert--
ing the perfeGtion of the Tetrachord, which is evi-
dent from its making f{o effential a part in all their

. Diagrams.

That a fyftem, fo fimple as this, fhould con-
tinue for fo many ages without the leaft alteration, -
is not only a proof of the perfe&tion of its compo-
fition, but that it has its foundation in nature ; or
i fuch laws as could not be altered without de-
ftroying the original harmonious conftitution of the
fyftem, and, withit, the order and regularity of the

{cales.

By
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By what means it was laid afide in the tenth
century, and fucceeded by Guido Aretine’s Hexa-
chords, ( the next ancient fyftem ) will be obferved

in page 13.

As to the particular time when the Tetrachord
. was firft ufed, or by whom invented, it is not very
material to enquire, fince there can be no doubt
of its being the moft ancient mufical {yftem in the
world, And if we would wifh to know more with
fefpe& to the great antiquity of Mufic, the facred
and prophane writers will abundantly inform us: for
as it was very early ufed in religious and other cere-
monies, its improvement, in an equal degree with
other arts and fciences, feems a natural confe-
quence.

Ariftoxenus gives it the higheft antiquity ;
where in {peaking of the three genders, the Dia-
tonic, Chromatic, and Enharmonic, page 19, he
fays, ¢ The Diatonic is to be placed as firft and
“ moft ancient, and it is that which human nature
“ firft receives.”

But
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- But without infifting on this, it muft be granted,
“that the human voice is tuned by this fcale or gell- -
der, which is univerfally the fame, at all times,
and in all countries; for as this is the fcale of na-
ture, there is {fufficient rcafon to bcelieve, that the
principles of harmony, the number and quality of
confonancesand diffonances, are fixed and determined
by certain laws, which, therefore muft remain unal-
terablc, whether they are underftood in part, or in
the wholc.  Thus, the blood circulated before the
gréat Harvey was born, and the laws of gravity and
attradion operated, before that great ornament of
this country, Sir Ifaac Newton, exifted; nor could
their difcoveries make any alteration in thofe laws of
naturc, for they were conftantly and uniformly the
fame, both before, as well as after.

'The many wiants to which the condition of man
is fubje&, contribute by a kind of neceflity to the
improvement of all arts and fciences, except mufic ;
but in this, where pleafure is the end prepofed, we
are tco impatient to be gratified, and the charm is
too powerful to admit of delay” from the cold and

dry
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dry inveftigation of {cience. This is perhaps one
reafon why we meet with fo few theories.

Notwithftanding the great antiquity of Mufic,
we have no writers come down to us prior to the
Grecians ; and, of thefe, the number is not Very

confiderable. -

N

In them there is mention made of earlier writers,
of whom a large catalogue may be feen in the 3d
book of Fabricius’s Bibliotheca Greca.

The great and wonderful effe@s which the Grecian
muficians are ‘faid to have had over the paffions,
have inclined the moderns to believe that the art
has long fince been loft, as we meet with no fuch
effe®s now ; and therefore they conclude we are
entirely ignorant of the noble and fublimer parts,
which operated with fuch an irrefiftible force.

Some have taken the contrary fide, endeavour-
ing to prove thofe extraordinary and wonderful
effe@ts 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 of harmeny, allowing them: melody
only, and limiting their Chorufles to unifon or
o&ave ; by which they have put their mufic on a
level with common: ballad-finging,

This opinton is principally’ founded on their
Scales or Diagrams, whichy if they were fuch as.
* have hitherto been explained, muft extinguith every
fenfe of mufical feecling, by impofing a feries of’
fuch incencinnous fonnds, as it is. impoflible for-
the voice to move in, or the ear to approve. The
truth of this may be made very evident from tuning
a barpfichord by perfe& fifths throughout, by which.
the feveral degrees will be tones major and limmas..
From this experiment it will be found, that not
enly harmony, but even a perfe® melody, cannot
be obtained from principles fo oppofite to nature..

Thefe writets, in favour of the moderns, have
not been aware of this very great obje&ion ; they
‘did not confider, that if the fcale contained the true
and hatural degrees of voice proper for melody,
(which they acknowledge the Greeks had improved.
to the greateft perfe@ion) it muft alfo -have been

proper
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proper for harmony ; which, agreeably to the laws
of {cience, is rather the Parent than the Offspring of
anelody, as will appear an undeniable fa& in the |
courfe of this work.

.. If however the true Diatonic, which is the fcale,
-or voice-of nature, ‘has not yet been found in their
“«diagrams, it is not impoflible, but they may admit
-of fome other. conftru&ion, fome other interpretation,
which may lead us to a more certain knowledge of
their doérine, and the true principles by which
their Harmonica is to be underftood.

But before I proceed, it may be neceffary to
- take a flight view of the theories formed by the -
Latins, in order to recover mufic from the obfcurity
in which jt lay buried for many ages.

This enquiry will be the more neceffary, as it
will lead us to a better knowledge of the Grecian
theories, and enable us, in fome meafure, to judge
how far the Latins deferve the honour of being not
only the reftorers of mufic, but alfo the inventors
of harmany ; or, which is the fame, of uniting

C 2 two,
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two, three, or more different melodies, agreeably to
the laws of harmony: a difcovery of the greateft
importance, and which by many is faid to have been
unknown to the Greeks,

Mufic muft have been in a very weak and infant
ftate among the Latins, if we may judge by their
fyftems ; from which it appears, that the few trads
of the Grecians in their- pofleflion were of little
fervice to them. For, in thefe tra&s, the mufical
chara&ters were numerous, and a great variety of
diftin&tions was neceffary to their right application.
Thefe, with many other difficulties, were not eafily.
got over ; and it is not to. be wondered, that the
Latins chofe to fubftitute a part of their own alpha~
bet, rather than continue fo great a variety of cha-~
racters, as was ufed by the Greeks: for as the com-
pafs of their {yftem was the fame, it required only
their firft fifteen letters, from A to P, to be applied
from grave to acute to compleat the Bifdiapafon.

Hence it appears, that the Grecian dorine
muft have been very ill underftood, - if a fyftem of fo

little meaning could be adopted, whofe great imper-
feGions
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feétions required alteration.  Accordingly, Pope
Gregory, fome time after, difcovered that the whole
was no more than a conjuné&ion of two o&aves, and
that the return of the tones and femi-tones in the
acute, was in the fame pofition as in the grave; and
therefore he reduced the whele fyftem to a Hepta-
chord, (a fyftem of feven founds). to- which he ap-
plied the firft feven letters of the alphabet, in the
following order, to diftinguifh the Grave, the Mean,
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 {cale continued without any
material alteration till about .the eleventh century ;
when Guido Aretine, a Benedi&ine Monk, formed
a new {yftem compofed of three Hexachords, each
confifting of fix founds, which he called by the names
of the B quadro Hexachord, the natural Hexachord,.
and the B flat, or moll, Hexachord.

The graveft found of the B quadro was our G;.
which is a tone lewer than the loweft in the Grecian
Diagram, and which he called for that reafon by the

o ’ name.
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name of Hypoproflambanomenos, and diRtinguithed
it by the ‘Greek letter Gamma, probably to perpe=
tuate ‘his improvement on their Diagrams,

| The natural Hexachord had our C for its graveft
found, a-fourth above Gamma or:G, and the Mol,
-which ‘had F for .its graveft found, was a fourth
“above €; and when -either .of thefe .Hexachords
-was faund ‘one or -more .oétaves higher, the fame
-name was continued, as-being only .a repetition of
‘the former ; to which the feven Gregorian letters
.were added.as before, except the Gamma, which
.was applied to the graveft found G -only. But as
thefe letters were not fufficient to diftinguifh the
.mutations of .the Hexachords, which were.now to
{ucceed in preference to the Tetrachords of the
Gregks, fomething mare .was :neceflary to be done.
For this purpofe Guido added fix fyllables, taken
from the firft ftrophe of a hymn to St. John Baptift,
* ‘beginning Ur queant laxis, ‘&c. from which he fe-
lected the following f{yllables, and applied them to
each Hexachord.: Ut, Re, Mi, Fa, Sol, La. Of
thefe, the Mi and Fa always diftinguifhed the place

of the femitane, and the other intervals, from Ut
to
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o Re, and from Re to Mi, Fato Sol, and Sol to-
Ra, were always tones; but whether major, 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 purpofe, in the Synemmenon- Tetrachord of

the Greeks..

The major mode, or fcale, is principally de—
feribed by this fyftem of Guido; and. the minor is
rather implied than determined by any feparate laws.
proper for a diftin&ion of fuch great iniportance 5
and the whole feems calculated for the condu& of
* avoice in.the firft rudiments of finging, rather than:
a difcovery of any one principle which can lead us.
to a knowledge of Harmony.

There is one difcovery which muft not be pafled.
over, as it.does Guido great honour, and has con--
tributed. much to the improvement of practical.
mufic.

It
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It muft be remembered, that the Gregorian
letters, and the fyllables which Guido added to them,
were the only mufical chara&ers to determine the
difference between acutenefs and gravity. To prevent
therefore the confufion which this muft occafion,
he is faid .to have placed feveral parallel lines at a
fmall diftance from each other, on which, and the
fpaces between, he marked little dots or points, by
which the feveral degrees, from the moft grave found -
to the moft acute, were foon difcovered ; 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 leaft three fpecies of
voices, he applied the fame number of lines and
fpacgs to .each, together with proper marginal cha-
racers or cliffs, to diftinguith one from the other.
Thus the graveft or bafs voice was reprefented by the
F Cliff, which confined it within the proper number
of lines; the mean, or C Cliff, was placed a fifth
bigher than the former, and its limits were equal to
that {pecies of wvoice ; and, laftly, the moft acute or
treble voice, which placed the notes a fifth higher
than the .mean, or C Cliff, was called the G
Cliff,

o By
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By thefe improvements not only the acute,
mean, and grave founds were eafily difcovered, but
alfo the fpecies of voice to which they belonged.

Another part of his do@rine related to the mu-
tations of the Hexachords, which depended princi-
pally on the pofition of the femitone. This interval
was a material part in the Grecian Tetrachords, and
by it they were conjoined to each other.

Thefe are ‘the chief parts of Guido’s {yftem ;
and, as they are to be met with in almoft every
writer from his time, and are fo well known to pro-
feflors, it is needlefs to be more particular.

He wrote a book, which he called Micrologus,
to explain his. doétrine; but, as I have never feen
it, I can only obferve, that if there had been any
thing very material with refpe& to Harmony, the
many writers in his favour would not have omitted
to have taken proper notice of it ; efpecially, as they
have done him the honour of ftiling him the Reftorer
of Mufic, and the Founder of the modern harmonic

{yftem.
D But
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But how three fimple Hexachords, or their
OQ&aves, unfupported by the fundamental baffes, (fos
as the writers fincé Guido take no notice of them;.
we muft conclude they made no part of the theory,
notwithftanding they are applied by the moderns;)
how, I fay, thefe Hexachords, whofe intervals were.
undetermined by the ratio, could form a fufficient
number of {cales neceflary for the mutations, together
with a feries of flat and fharp Diefes, proper to deter-
mine the place and magnitude of every interval ne-
ceffary to perfe& the moft remote tranfpofed fcales,
either major or minor, feems no lefs furprizing, than
that of limiting the theories of the Greeks to a fimple
melody only of two Tones major and a Limma to each

Tetrachord,

The truth is, we are convinced by demontftration,
that Harmony has been difcovered for fome centuries
paft, but by what means, or by whom, is not fo
eafily determined. |

Vicenzo Galileo, who wrote A.D: 1 581, fays,
page 80, that the difcovery of compofing or uniting

feveral melodies was not more than 1 50 years prior to
that
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that time, which does no very great honour in re-
fpe® to harmony to the {ufficiency of Guido’s
{fyflem, which was in general ufe for {o many years
before.

Now, if Guido’s theory was not capable of de-
monlftrating the true principles of Harmony, to what
fhall we afcribe them that will not give the Grecians
as good, if not a better, claim to the difcovery,
efpecially if we confider their great ambition of
carrying every art and {cience to the higheft per-
fe&ion ; amongft which, Mufic was highly favoured,
and men the moft eminent for their learning made it
an objet of their ftudy, and a part of the moft
finithed education of their difciples.

I have now gone through the principal parts of
Guido’s {yftem of Hexachords, which would have
made no part of this work, had it not been with a
view to thew how far his claim to the invention and
improvement of Harmony can be admitted ; or
“whether, by an impartial and candid examination of
the dod@rine of the Grecians, they may not be found
to have a better claim. This will beft appear by
their theories, which, as it is not poflible to explain
D2 without
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. without the afliftance and application of harmonic
principles, (the only criterion by which we can judge)
we muft have recourfe to harmonic principles, and
thence may conclude in favour of the Greeks, by
having the only proof on our fide of which the nature
of the fubje& is capable, |

TIHELE




THEORTY.
HARMONICS.
' »I-’-ART' THE FIRST.

"X HE following treatife being defigned to illuftrate

E" the do&rine of the Grecians relative to the Har~
monica, and to prove their claim to the true Prin-

ciples of Harmony, it will be neceffary to mention the Authors
who have profefledly written on the fubjet. They to whom
I refer have been collelted by the learned Marcus Meibomius,

who has given an edition in Greek, with a Latin tranflation, and
notes. |Amft. 1652, Elzev.]

Ariftoxenus,_
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- Ariftoxenus, a difciple of Ariftotle, the moft ancient of
théfs, “has qwritten three ‘books; which he caﬂs Thc Elemcmts
of Harmonics.

Euclid, the author of the Elements of Geometry, has written
an Introduction to Harmonics. - .

Nicomachus, a Compendium of Harmonics; wherein he

-promifed to«explain "himfelf more fully.in his .Commentaries.

If he pcrfornscd his promife,” the ofs of “that wotk, among the

feveral lofes of the works of antiquity, muft be regretted.

Alypius has written an Introducion to Mufic, and gives the
various figns or chara@ers by which the different degrees of tune

were, marked pcculxgr to tl}e feveral modcs
) v

£ 4 +7
" ‘
[ 't 3
Gaudcntxus, the Phxlofopher, a favourer of tbe Pythagorcan
do&rine, has written an Introdu®ion to Harmonics; in which
are contained the two Dlagrams that make the foundation of the

fecond Part of ‘this work, in which the Ratxo will be applied
to the Intervals.

Bacchius fenior has written.a thort Introduction on the Art
of Mufic, by queftion and anfwer.

Ariftides Quintilianus treats both of the Harmonica and

‘Rythmica.

Thefe feven authors may be divided into two fects; the one

following Pythagoras, in determining the diffcrence of founds,
‘ ' in
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in mufical intervals, by the Ratio ; by which is difcovered the -
exalt magnitude of :each interval, confonant or diffonant; the -
other, in oppofition to the Ratio,” making the Ear the {upreme
judge, as being more immediately concerned in the perfeQtion:
of all mufical intervals, and their fucceffion.

As the phyfical properties of founds, and the ratio of inter--
vals, make no part of the theory of Ariftoxenus, it is no wonder
that the majority of fucceeding writers embraced his doctrine
in preference to that of Pythagoras; and. it-is to this caufe we-
muft.afcribe many difficulties we meet with in their works.

It required the moft judicious and mafterly contrivance to -
unite the different parts into which Ariftoxenus’s theory was
unavoidably divided, and which were mutually to depend on.
each other, {o as to eftablifh a Theory independent of the Ratio_,‘ .
and at the fame time capable, - from  the firft definition of a .
found, to comprehend and defcribe all the vaft variety of intervals, .
which the different Syftems, Genders, Tones, and Matations
demanded; for, a deficiency in either.of thefe effential parts
would not only have deftroyed the whole, but at the fame time
have fixed the Pythagorean do@rine on the moft folid founda~-
tion. .

The fuccefs which attended this oppofition to the Ratio -
. will beft be underftood from the principal rules laid down by
thefe authors, which I fhall colle& and apply, without any:
forced conftrution, to the harmonic parts they were intended :
to explain. I proceed, therefore, to the Seven Parts into which .
the Grecian Harmonica was divided, .

Euclid.
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Euclid gives this definition of Harmony ; [p. 1.] that * Itis

¢ a {cience which contemplates the theoretical and pra@ical
¢ nature of a modulated feries.” He adds, *““ A modulated
4¢ feries is compounded of founds and intervals, keeping a
¢ certain order, and its parts are feven; of Sounds, Intervals,
« Genders, Syftems, Tones, Mutations, and the Melopceia.”

For the better underftanding this general definition, I fhal
explain cach part feparately, with fuch obfervations as the
{everal articles may require.

I. Of SOUND.

«¢ Sound is a pitch of the voice in one tenfion; [Ariftox. p. 15.]
or, as Nicomachus fays, p. 24, “ An indivifible voice.”

The ancients cor“dered the voice as capable of two differ-
ent fpecies of motion. Euclid, [p. 2.] calls one, ¢ the Con-
¢¢ tinued, proper for Dicion;” the other, ¢ the Diaftematic,
‘¢ (divided by intervals) proper for Melody.”

II. Of INTERVALS.

Bacchius fenior [p. 2.] fays, * An Interval is the difference
of two founds, diffimilar in acutenefs and gravity.” Ariftox-
enus [p. 15.] defcribes it to be ¢ the {pace between two founds,
““ not having the fame tenfion,”

Ari&oxenus and Euclid give, though in a different order,
- thefe five divifions of intervals :

The
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« The firft, by which they differ among themf{clves in magni-
-tude ; the fecond, by which the confonant differ from the dif-
fonant ; 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 diefis: but diateffaron is lefs than diapente
or diapafon, and.the like.

The difference by confonance and diffonance is, that ¢ the
.confonant.intervals are formed by an agreeable mixture of the
acute and the grave, but the diffonant refufing to mix, hurt
the ear with fome harthnefs.” Euclid, p. 8. :

This mixture of founds, finging as confonance or diffo-
nance, is a proof at leaft of two melodies or voices being united

in the fame {ong.

The difference of the.compounded from the uncompounded
is, that the compounded are fuch intervals as may be divided
into lefs parts, fuch as the tone into two hemitones in the
chromatic gender, and the hemitone into two diefes 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 obferves, fome intervals that partake
of the nature of compounded and uncompounded ; as thofe
from the hemitone to ditone : for hemitone in the enharmonic
is compounded, becaufe it may be compofed of two diefes, but
in the chromatic and diatonic it is uncompounded ; the tone in.
the chromatic is compounded, but in the diatonic is uncom-
pounded, Befides thefe, there are other intervals which partake
of thefe two oppofite charalers, by being applied to different
genders.

‘ The difference by gender is, when fome of the intervals are.
diatonic, fome chromatic, and others enharmonic.”

¢ The difference of the rational and irrational is, that the:
rational are thofe whofe magnitude can be given, as tone, he-
mitone, ditone, tritone, and the like; but the irrational are
thofe that vary thefe magnitudes, more or lefs, by fome irra-
tional magnitude.” [Euclid, p. 9.]

The preceeding definitions of intervals are rather too general
to give that fatisfattion which fo interefting a fubje& requires ;
yet as they introduce the genders, in which the number and
magnitude of all intervals lefs than the fifth or diapente, will
be particularly defcribed, they have their ufe, and prepare us

to reconcile thofe judicious remarks and diftin@ions we fhall
meet with in the genders.

From thefe five divifions of intervals I fhall proceed to the
genders, to fhew by what rule thefe intervals are to be difcover-
ed, and their different magnitudes determined ; for although

the
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the ear had before been declared the fupreme judge, yetin fome
inftances it was not fufficient; as Ariftoxenus owns, in fpcaking
of the enharmonic diefes, [p. 19.] where he fays, ¢ the ear {carce
accuftoms itfelf to this interval, even with much labour.”

III. Of the GENDERS.

The genders will be particularly defcribed by the number
of parts into which Ariftoxenus and Euclid have divided the
tetrachord ; by which divifion the magnitude of each interval
is fixed and determined, according to the gender in which it
is placed. And thus, not only all the imperfeét concords, but
even the {malleft diefes, are difcovered to have their particular
magnitude within the limits of the tetrachord ; together with
thofe intervals which are proper for combination, and thofc
which can be ufed only in f{ucceffion.

The Tetrachord, not only from its great antiquity, but from
the fimplicity of its parts, is the principal foundation of the
genders. Its compofition confifts of hemitone, tone and tone
afcending, and the contrary defcending. [Euclid, p. 3.]

By this definition we difcover, that the hemitone is fub-
ftituted in the place of the limma, which neceflarily alters the
two tones major into minor and major, which is truly
diatonic. . '

That this may be better underftood, it muft be obferved,
that the compofition of the tetrachord is limited to four founds,

E 2 or
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or three intervals, the extremes of which make the interval of
a fourth or diateflaron, and are always in the diatonic gender
fixed and immovable; but the two intermediate founds are to
be moved and altered, according to the gender that.is to be
formed. As thefe alterations will confift in making the middle
founds graver in one diagram, and acuter in the other, the
modern charatters of fharp and flat muft be applied with the -
fame effe@, and in the fame manner as the ancient diefes. Thefe :
will be extraGted in proper order from the feveral fcales or-dia- -
pafons, which form the modes; and will be placed next eacir
other as a feale, to diftinguith and reprefent the {pifs ‘inteevals,
which though not proper for melody in that form, yet are ab«
folutely neceffary to divide the tetrachord into-a certain-number
of parts, to determine the abfolute magnitude of different inter=
vals proper for each gender, and to form the different feales. .

Euclid fays, [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 charatters 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 founds.” He multiplies thefe three genders
into fix, and adds, that “ Colour is a fpecial divifion of the
¢« 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-
pofition of each, he tells us, [p. 11.] ¢ that thefe colours are
¢ all fhewn in numbers. The tone is fuppofed to be divided
' “ Intp
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“ into twelve very fmall 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
“ thofe twelve parts, the quadrant diefis into three parts, the
“ triental into four, and .the. whole.diateflaron into thirty.
“ Therefore the enharmonic will be fung by the magnitude of
“ three of thofe twelve parts, and three, and twenty-four.
“(3 + 3:F 24 = 3097

‘¢ The chromatic moll, by 4 and 4 and 22,” = j0.

“ The fefquialter chromatic, by 4% and.4% and 21,” = 30."

¢ The tonieum chromatic, by 6 and 6 and 18,” = 30.

‘¢ The diatonic moll, by 6 and ¢ and 15,” = 30.

‘¢ The diatonic {yntone, by 6 and 12 and 12,” = 3o0..

In order to explain this part of Euclid’s do&rine, I muft .
refer ta: Plate- 1V,

Ia this Plate the feveral intervals in each gender are regula<
ted, and their magnitude determined, by the number of fpifs
or fmall intervals, contained in each, of which the following
is.an explanation. .

Plate IV." K is compofed of two tetrachords conjoined, to
which the note of disjun&ion, marked by a -}, is added to
compleat the diatonic: o&tave.

L contains the fpifs or fmrall iritcrvals,- cach being diftant
from the next, as direCted by Euclid, three parts of twelve s
which-divides the tetrachord into thirty fuch parts.

N con-
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N contains the enharmonic gender; in which, after the two
diefes are taken out of the tetrachord, of the magnitude of 3
and 3, the uncompounded ditone (confifting of twenty-four
fuch parts, which are equal to the major third, an imperfect
-concord) is added, and completes the tetrachord. in its propore
tion of thirty parts,

P is the fefquialter chromatic; but 4% and 4% are intervals
not to be found in a continued feries of 3; the interval, how-
ever, of feven diefes, or twenty-one parts, completes the tetra-
chord, and is an incompofite interval equal to a deficient fourth;
which is an acquifition of great confequence, where all {pecies
of mufical intervals are to be difcovered and limited to their
{everal magnitudes.

R, the tonizum chromatic, is compofed of a femitone
‘major and a femitone minor, to which an uncompounded inter-
val, equal to a minor third, an imperfe&t concord, is added,
which completes the number of parts equal to the tetra-
chord.

S is the diatonic moll; in which the two firft intervals form
the fyftem of the deficient third, and the laft uncompounded
interval is the fuperfluous fecond. This gender, directed by a
tkilful compofer, is very pathetic and fentimental.

T is the diatonic fyntone. This gender is the fcale of na-
ture, confifting of femitone, tone, and tone. The perfeGtion
of this gender is fuch, that all, who fing, even without any

knowledge of mufic, 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 fhades of mufic ; and without this, viz. the diatonic
fyntone, the other genders would rather difguft than pleafe.

W, the chromatic moll, is involved in the fame difficulties
with' the fefquialter chromatic ; for as neither 4, nor 4%, are
aliquot parts of 30, fo no interval of thefe magnitudes can be
found to have a place among the {pifs, which are in a continued.
feries of 3 equal to 30; and as no additional note can be placed
among the {pifs without exceeding the number limited by Eu-
. clid, and increafing the number of modes, which would con-
found and diforder the whole of their do&rine, fo no alteration
whatever can be made in the prefent number and order of the
fpifs ; and as the ratio was not admitted in Euclid’s Introdu&ion
to Harmony, the difference of a comma cannot be applied on

the prefent occafion, confiftent with principles in oppofition to
the ratio,

For thefe reafons I omit any farther enquiry concerning the
intervals at P and W ; particularly as thofe already difcovered
fupply us with all the variety which every fpecies of mufical
compofition can want, either in fucceflion or combination. For
fucceflion, we have the enharmonic diefes, the femitone minor,
and deficient third ; and for combination, we have three {pecies
of 2ds, three fpecies of 3ds, three of 4ths, three of sths, three
of 6ths, and three of 7ths, with their refpetive oftaves. Thefe
intervals are cxpréchd at X and Z, Plates IV and V, and we
difcover in each (the one being an inverfion of the other) three

intervals
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_intervals proper only for fucceffion, and feventeen, including
“the o&tave, for combination. '

Thus the great end of the genders isin all refpects anfwered,
which was to fix and determine the magnitude of all fpecies of
mufical intervals ; which could not be found in diagrams, com-
pofed only of tones major and limmas. But.exclufive of .thefe
very great advantages, . the genders contribute in a wonderful
manner to the pleafure of thofe at all acquainted with them, by
diftinguithing the phrafe, and giving a certain colouring to
heighten and fupport the fentiment, and adding to the powers
of mutation, in a more extenfive manner than the diatonic
.alone can ever arrive at.

"I cannot Jeave. this fubje@ without obferving, that the great
.objection made by all writers to the Grecian theories has been,
that they had only the perfe@ confonances, but that the imper-
fe® made no part of their doftrine, and confequently it was
impoflible for them to have harmony or mufic in two or more
parts, moving agreeably to the laws of harmonic combina-
tion.

This objeltion was -founded an ‘the conftrucion of their
diagrams, which were compofed 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 undifcovered, the objeftion was not only true
with refpect to harmony, but was alfo true with refpe® to me-
lody ; for fuch an untunable fcale cannot be applied to either
with any effect.

‘ This
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This great and univerfal objeGtion will be removed when I
confider thofe diagrams, and is at prefent in part removed by
a right explanation of the genders ; an effential part of the Gre-
cian harmonica, which can admit of no other conftru@ion, and
has not only determined the magnitude of ‘all the perfedt and
imperfect confonances, but of all the diffonances that can he
difcovered, or applied to mufical compofition. |

IV. Of SYSTEMS.

It has already been remarked that any two founds differing
in acutenefs 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 founds ; 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 fyftem
of tetrachord.

Ariftoxenus [p. 15.] and Euclid [p. 1.] agree “that a
fyftem is compofed of more than one interval.” As this feems
to be a definition of the fmalleft fyftem, it follows that the
two fpifs intervals of the enharmonic and the chromatic muft
be fyftems ; and that the two fpecies of thirds in the diatonic
and chromatic may be made fyftems, by inferting a note between
the extreme founds of each third, as EE_E,_ or DEF.

———a

F » There
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There are many fpecies of fyftems defcribed by the ancients,.
which, though they make a very confiderable part,. yet alone
are not f{ufficient to fupply the vaft varicties of modulation.. In
aid therefore of this ftreight line of fyftem, they have placed
the uncompounded, or diaftematic, intervals. By this method
we difcover two motions of voice; the ficeft paffing through the
feveral degrees which form the fyftem, and the other paffing
from one extreme of a {yftem to the other, leaving out the inter-
mediate degrees. Hence the diateffaron is of the fame mag-
nitude when a fyftem, as it is when a diaftem ; 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 compofition, may
be a fyftem with, or a diaftem without, fuch compofition.

Syftems then being a modulated feries from grave to acute,
or the contrary, are diftinguithed by Euclid {p. 12.] in the
following order : '

“ There are feven differences of fyftems; four of them are
“ in the intervals; namely, the difference of magnitude, of
¢« gender, of confonance and diffonance, of rational and irra-
¢ ttonal. There are three peculiar differences of the f{yftems;
“ that of ordinate and prepofterous, 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 diftinguithed by a comparifon of the firft found with the laft,

which
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which terminates the whole, and may be fometimes confonant,
and fometimes diffonant.

There are fix confonant {yftems defcribed by Euclid, [p. 12
and 13]. The firft three are fimple, as diateffaron, diapente, and
diapafon ; the next three are compounded of diapafon and dia-
teflaron, diapafon and diapente, and bis-diapafon, which is the
greateft and moft perfe® fyftem, containing all the lefs. He
alfo mentions a feventh and eighth {yftem, viz. compounded of
bis-diapafon and diateflaron, and bis-diapafon and diapente.
Which fhews that the limits of their fcale were not fo much
confined as has generally been imagined; for it wants but one
note only (the hypoproflambanomenos) to be of the fame ex-
tent with that of Guide.

But Ariftoxenus goes much further; for he fays [p. 21.]
that “ A triple diapafon fymphonizes, and a quadruple, and
 even a greater magnitude.”

Each of the firft three fyftems is divided into different fpe-
cies or figures, by which, though their magnitude is the fame,
the parts of their compofition are varied. This variation of

“the fpecies is occafioned by the different pofition of the hemi-

tone.

In the diateffaron it has three places, as BCDE, CD EF,
————— B ’-—:\ e
DEFG; in the diapente it has four, as EF GAB, FGABE,

N St
GABCD, ABCDE.

F 2 The

4
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The feveral fpecies or figures of the diapafon are not only
diftinguifhed by the pofition of the two hcrmtones, but by the
disjuncion of the tetrachords.

Euclid [p. 14.] has been careful’ in diftinguithing thefe
different fpecies. ~ Thus from barypycni to the next bary-
pycni above, or from B to E, is the firft fpecies of the dia-
teflaron, [Plate 1.] whofe hemitone is in the grave, The fecond
fpecies of diateflaron is the mefopycni, or from C to F, whofe
themitone is in the acute. The third fpecies is the oxypycni,
from D to G, whofe hemitone is in the mxddle, confifting of
tone, hemitone, and tone,

1

In this manner the three {pecies of fyftems are explained’; |
but as the extremes are all of the fame magnitude, we can have
but one diaftem in the ratio of 4 to each, or from one extreme

to the other. After thefe follow the four fpecies of dlapente,
thus defcribed by Euclid, p. 14, 13.

. * The firft, that which is contained in the barypycni,
whofe tone is firft in the acute; and is from hypate mefon
to paramefe; the fecond, that contained in the mefopycni,
whofe tone is fecond from the acute, and is from parypate
melon to trite diezeugmenon ; the third, that contained in the
oxypycni, whofe tone is a third from the acute; and is from
lichanos mefon to paranete diezeugmenon ; the fourth, that
contained in the barypycni, whofe tone is a fourth from the

< acute, and is from mefe to nete diezeugmenon, or from
proflambanomenos to hypate mefon. Alfe in the diatonic
“ gendcr, that is the firlt fpecies (of diapente) whofe hemitone
13

(1]

(13

(11

$¢

[ {1
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¢ is firt from the grave; that the fecond, whofe hemitone is
¢ firft- from the acute; that the third, whofe hemitone is
¢« fecond from the acutc, that the fourth, whofe hcmltonc is.
¢ third from the acute.”

Ay

To thefe thc feven {pecies of diapafon (mentxoned by Euclid,

p. 15 and 16 compared) fucceed. They are called Tones or -
modes, very probably from the tone of disjunétion, whofe different -
. pofition makes one of the principal diftinctions of the feveral -
fpecies ; and as they are comipofed of the two foregoing {yftems -

of diateflaron and diapente, the two femitones. muft have their -

place .in each.

[Plate I.] * ¢ The firft is that contained in barypycni, from

“¢ hypate hypaton to paramefe, (or from B to B) whofe tone of

. * disjunéion is the firft from the acute, and whofe hemitones
“ -are firft from the grave and fourth from the acute.” '

“ The fecond fpecies is contained in mefopycni, (or from :

“ Cto C) whofe tone (of disjun&ion) is the fecond from the

« acute, and whofe hcmltones are the third from the grave, :

¢ and-the firft from the acute.”

¢ The third fpecies is contained in oxypycni, (or from D

¢ to D) whofe tone (of disjunction) is the third from the acute, -

¢ and whofe hemitones are the fecond from the grave, and the
*¢ fecond from the acute.”

« The fourth fpecies is contained in barypycni, (or from E

“ to E) whofe tone (of disjunction) is the fourth from the .

& acutey. .

Y
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“¢ acute, and whofe hemitones are the firft from the grave, and
¢¢ the third from the acute.”

< The fifth fpecies is contained in mefopycni, {or from F to
F) whofe tone (of disjunétion) is the fifth from the acute,
«« and whofe hemitones are the fourth from the grave, and the

«¢ firlt from the acute,”

”
LY

¢ The fixth is contained in oxypycni, (or from G to G)
«¢ whofe tone (of disjunétion) is the fixth from the acute, and
¢ whofe hemitones are the third from the grave, and the fecond

4¢ from the acute,”

« The feventh is contained in barypycni and apycni, (or:
“ from A to A) whofe tone (of disjuncion) is firft from the
« grave, and whofe hemitones are the fecond from the grave,
«¢ and the third from the acute.”

Thefe feven fpecies of diapafon are without doubt of the
greateft importance. Euclid is not fatisfied with defcribing
them by the tone of disjun@ion, but goes over them a fecond
time [p. 16.] to fix the pofitions of the two hemitones peculiar
to each fpecies. See Plate II. where the hemitones are defcribed
by the black notes, and the tone of disjun&ion is marked

thus .

One tetrachord may fucceed another by conjunétion or dif-
junction, )

The
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The conjun&ion is made by a found which is common to
two tetrachords,. and is the moft acute of one and the moft
grave of the other. |

‘The magnitude of this conjoined fyftem is a heptachord:
or feventh, as from B to A, and confequently is a diflonant.
fyftem from one extreme to the other.. [Plate 1.}

The disjun@ion is made By a tone, which feparates the moft
acute of one tetrachord frem the moft grave of the other, and.
its magnitude is diapafon,, as from E to E, Plate I.

¢ There are (as Euclid obferves, p. 17.) two perfe&t fyftems;
“ the one lefs, the other greater.”

“ The lefs is- by conjungion,. from proflambanomenos to
“ nete {ynemmenon, containing three conjoined tetrachords,.
“ hypaton, mefon, and {ynemmenon, befides a tone from prof-
“ lambanomenos to hypate hypaton, (or A to B in the grave)
“ and: is finithed by the confonance diapafon and diateffaron :”
From A to the fecond D, or from the firft to the fecond apycni,.
which he has made the limits of this lefs fyftem. [Plate I.]

““ The greater {yftem is by disjun@ion, from proflambanoc-
““ menos to nete hyperbolzon ; and it contains four tetrachords,
“ disjoined by pairs conjoined together; namely, hypaton,
‘“ mefon, diezeugmenon, and hyperboleon ; and two tones
¢ befides, one from proflambanomenos to hypate mefon, and
* the other from mefe to paramefe, and is included in the.con-
¢¢ fonance of bis-diapafon, (from A to the fecond A) or from

“ the
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¢« the firft to the third apycni, which are the limits of the
«¢ great fyftem.” [Euclid, p. 18.] The great extent of this
fyftem difcovers, that the ancients were not confined to the
limits of diapafon, as has been imagired.

It appears by-the do&rine of the ancients, that the voice
‘had two principal motions ; one, the diaftematic. or harmonic,
when the founds fucceed each other by an uncompounded in-
terval, as a 4", 5‘*", or 8, and the like, proper for the funda-
mental bafs; the other motion of voice was by degrees or {yf-
tems, which being more natural and better adapted to the fing-
ing of the voice, from their great variety, required a more cri=
tical defcription. ' '

The diaftematic motions are the only perfec intervals that
can be difcovered in a fcale or diagram of tones majer and lim-
mas; and as it is impoflible to form a tunable fyftem out of
fuch a fcale, it follows, that thefe uncompounded intervals are
the true and original fundamental baffes, and cannot be applied
to any other part of a theory. As .to the fecond motion of voice,

(in which the degrees or fyftems are formed, they are the pro-
du&s of thofe fundamental bafles, by whofe harmonic power
the tetrachord conjoined, or disjoined, and all other fyftems
are formed and regulated. See -Plate IHI. and VIIL. in which
mefe, or the tone of disjunction, is marked thus .

I mnft obferve that all thefe {yftems are formed by the tetra-

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

~for Euclid, p. 8, and Ariftoxenus, p. 20, fay, ¢ that all inter-
4¢ yals lefs than the fourth, or diateffaron, are difcords.”

T his
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‘This is very true if applied to the diagram of tones major
and limmas, in which no confonant {yftem can be found ; but
with refpe& to thefe tetrachords, which are all truly diatonic,
it cannot be applied to them. In order to remove this feeming
contradition of intervals, or even fyftems, lefs than the dia-
teffaron being difcords, and to give all pofiible fatisfattion on this
fubje®, I muft obferve, as before, that the Grecian theory was
divided into two parts. ‘The firft and principal was the perfett
{yftem, or diagram of tones major and limmas; from which
{yftem all harmony with its roots or fundamental baffes arifes.
The fecond part related to melody, which is connefed with,
and infeparable from, the fundamental bafs. Thus the fcale of
tones major and limmas appears to be exprefsly formed to regu-
late the fundamental baffes, and cannot be applied as confonant

fyftems, 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, f{yftems and genders, &c. and are
the produéts of the fundamental bafles. For a full explanation
of which fee pages 50, 51, &c.

In the fcale of tones major and limmas, the only confonant
founds to be found are the diapafon, diapente, and diateffaron.
Thefe three confonances have a very diftinguithed charatter by
‘being applied to each tetrachord as fundamental bafles ; for they
not only difcover their true and harmonic powers in forming
the diatonic oftave or fcale, (all of which may be extracted
from among the harmonics, and reduced to a fyftem of degrees)
but the name of the fcale or key-note, when formed, will

G have,
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have the fame name as the principal confonance, or diapafon.
This concord is not only the original of the other two, by
including them within its limits, but is {uperiour to either by
being the final note of cadence, and all other perfe& terminations,
The diapente is more limited in its powers as a fundamental bafs in
this refpe@, that it forms the imperfe& repofe, and is neceffary
to lead to the final by forming the cadence,

The Diateffaron is one of the primary fundamental baffes,
and contributes with the other two to form the fcale, or diatonic
o&ave, but is incapable of forming any termination ; it has
however one character peculiar to itfelf, that of being the firft

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

* yet, with this application, it becomes an harmonic found, as
all original difcords are, and not 4 fundamental bafs.

" Having difcovered the great importance of the fcale of tones
major and limmas, in being the original of the three funda-
mental baffes applied to each tetrachord, I fhall now diftin-
guith them in another point of view, in order to facilitate
their ufe. I fhall place them as antecedent, mean, and confe-
quent, or as firft, fecond, and third terms. In this form, the
diateflaron, or fourth, will be the firft; the diapafon and moft
perfe& confonance will be the key note, or fecond term ; and
the diapente, or fifth, will be the third term, attended with
their refpective harmonics of an oftave, fifth, and third. It
muft be remembered, that all fyftems have their foundation in
thefe three terms, and that as they will be frequently applied in
explaining the tetrachords, it is unneceflary to add more here.
I will therefore proceed to explain one of the moft curious and

interefting
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interefting particulars difcovered in the whole theory of har-
monics, namely, an inverted (yftem, which will be found of
the greateft confequence; for, by the inverfion of the firft dia-
gram a f{econd is difcovered.

Euclid [p. 15 and 16.] places his feven modes in the fol-
lowing order, and Bacchius Senior [p. 12.] places his feven in
a contrary or an inverted order, and the fame names are applied
to each,

(B — — Mixolydian — — — Fy
C — — Lydan — — =~ — E[|§
~ |D — — Phrygian —_ — — D8
G4E — — Dorian — — — — C)2
Q |F — — Hypolydan — — — B|:3
G — — Hypophrygian — — A}S
LA — — Hypodorian — — — GJ

" Though this inverfion of the diagram may appear at firft
fight to be of little confequence, yet it has engaged the atten-
tion of many writers, and occafioned as many different opinions,
without producing any thing decifive ; for whether the diagrams
are to be read backwards defcending, or the contrary, or whe-
ther the grave founds are called acute in one agc, and the con- -
trary in another, is of very little confequence, where an art is
to be improved, or the fecrets of fcience to be difcovered. But
I fhall pafs by thefe and other favourite opinions, which have
only ferved to perplex the fubjed, withéutleading us to any
ufeful difcovery.

G 2 : To
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To procure, however, all the advantages this do&trine can
give us, a mufical conftru@ion, fupported by other parts of the
Grecian harmonica, will thew its real importance. In order to
demonfirate this I fhall obferve, that the feven f{pecies of diapa-
" fon [Plates IIl; and VIL] include all the tetrachords in their
different pofitions, whether conjoined or disjoined, and alfo the
hemitones, tones, and all other neceflary diftin&ions proper for
barmony or melody; which will be explained in the next or
fifth part, in which the modes or tones will be particularly
confidered. At prefent, therefore, I will offer a few obferva-
tions, previous to my entering on {o interefting and difficult a
fubjec. '

T obferve firft, that every fyftem of diapafon is called a-tone
or mode by Euclid and Bacchius, and that the firft 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 afcends by degrees till he arrives
at mefe, (or A) in the acute ; whereas Bacchius places his firft,
or mixolydian mode in the acute, (or at F) from whence he
defcends by degrees to the grave (or G); and each author dif-
tinguifhes every fucceeding mode by the very fame names, but
in an inverted order ; as in the preceeding example, at page 43.

Thirdly, Thatin comparing Euclid’s diapafons with thofe
of Bacchius, the intervals are all the fame; that is, the tones
hemitones, and tone of disjunction, are in the fame pofition
in each, except being in a contrary diretion., Sce Plate VI

Fourthly,

e _ .
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Fourthly, That Euclid, [p. 19.] (according to Ariftoxenus)
affirms, that the number of tones or modes are thirteen,”
but that number cannot be fupplied, unlefs they are diftinguith-
ed as two feparate fcales; the firft afcending from grave to
acute, the fecond defcending from acute to grave.

Fifthly, That, agreeably to the poﬁtiox; of the feven fpe-
cies of diapafon, at Plates II. and III. we difcover all the
tharps in a numerical order from one to fix.

Sixthly, That the fame feven fpecies of diapafon being in-
verted, we have all the flats from one to fix, See Plates VL
and VII.

Seventhly, That thefe tharp and flat diefes form the {pifs
intervals, the minor and major fcales, the genders, the muta-
tions, and divide the tetracherd into thirty parts, as direCted by
Euclid. - '

Laftly, That the fundamental baffes, or three terms before
mentioned, applied to each tetrachord, form a moft {weet and
perfet harmony. '

Thefe are the great outlines of a moft extraordinary theory,
which will be explained and applied in the next or fifth part of
the harmonica ; in which the tones and number of modes will
be more particularly confidered.
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V. Of the TONE or MODE.,

This part of the ancient do&rine has been found the moft
obfcure and myfterious. The many learned writers and com-
mentators, who have attempted to explain it, have difagreed in
many eflential parts, whilft others, from the variety of opinions,
defpaired of fuccefs, and gave up the enquiry. The truth is,
the wonderful and extraordinary accounts we meet with in
ancient and modern writers, of the furprizing effe@s produced
by the mutations of mode and gender, and other parts of the
Grecian harmonica, have raifed expeclations in many, not to
be fatished with any thing lefs extraordinary than the effe@s -
faid to be produced. Whereas, had they firft confidered what
were the effential parts of pradtical mufic, and adapted them to’
the ancient theories, without expecing any thing almoft fuper-
natural, -they would have found the agreement between the an-
cient and modern methods of treating the fame fubject fo per-
fectlly correfponding in the moft effential parts, that nothing
could be difcovered in one, that would not be wanted and abfo-
lutely neceffary in the other, ‘

If a practical mufician were to be limited to 'the four parts
already explained, he would find a great deal wanting to enable
him to exercife the full powers of his art. He would be greatly
diftreffed in his operations, whilft confined to thofe founds only
which have been difcovered. It is true, the genders have ex-
plained the divifion of the hemitone and tone, and other mufical
intervals, but have given no rulc to apply thofe divifions to any
other part than the two moveable or middle founds of the te-

trachoid,
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trachord. Something more thercfore is deceffary for a general
application of thofe divifions, by which modulation may be
carried to its greateft perfection, without any alteration or injury
to the tetrachord. And if that which is fo indifpenfably ne-
ceflary for modulation can no where elfe be found but in the
do@rine of the tones and modes, and if there is no other part
of practical mufic to which they can be applied, let us not re-
. je& fo intere@ing a part of ancient theory, without at leaft
trying how far it will carry us.

Euclid [p. 19 and 20.] gives four different definitions of
the word Tone.

He fays, It is taken for found;” as a fweet or harth tone
or found. '

Sccond.ly, ¢ It is taken for interval ; ‘as from mefe to para-
“ mefe (or from A to B) 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 intenfion or remiflion, when a

¢ perfon ufes an acute, or grave, tone of voice, or between
¢ both.”

The third definition, or ¢ the place of  the voice,” is the
fubje&t of the prefent enquiry.

All
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All authors agree, that the feven fpecies of diapafon are the
foundation of the do@rine of the tones or modes, and that the
. tones to which they refer are not to be underftood in the limited
fenfe of found, interval, or intenfion, but as a certain compoli-
tion or conftitution of harmonious founds, proper for the place
of the voice in the moft extenfive fenfe; provided the two he-
mitones and the tone of disjun@ion are placed according to the
method defcribed by Euclid in treating of the {yftem of diapa-
fon.

That this method may be more clearly underftood, I have
(at Plate 11. fig. 1.) formed the feven tones or modes, agreeably
to the different fpecies of the diapafon, in which the pofitions
of the two hemitones are diftinguithed by being black notes,
and the tone of disjunction by the crofs, marked 4-, between
the two disjoined founds. The tetrachords are alfo diftinguithed
by the curve line, which enclofes the whole, with the extreme
founds, and the provincial name is annexed to each tone, as
mentioned by Euclid.

In examining thefe conftitutions, which are the foundation
cf the modes, we find the pofition of the two hemitones and
the tone of disjunétion 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
alfo that of the disjun&ion. Now, as the different pofition of
thefe intervals fhould make the effential parts of modulation,
which notwnhf’candmg are the fame in each, to which of the
rcmammg parts of thefe compofitions muft we turn our atten-
tion to difcover fomething chara&teriftic, and expreflive of the

different

1
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different relations, in which one tone or mode ftands to another ?
Not in the feveral limitations of the diapafon ; for that will be
a pofitive contradiction to a former part of the dottrine, which
gives a minor fyftem, confifting of a . diapafon and diateffaron,
and alfo 2 major fyftem, compofed of twice diapafon. Now,
if a voice has liberty of motion through all, or a great part of
this major fyftem, what end can it anfwer to confine it to half
that compafs ? or, what new variety of medulation will it pro-
cure, which we had not in a much greater perfection before ?
But this is not the only objecion; for the fynemmenon tetra«
chord, which gives a hemitone from mefe to trite fynemme-
non (or from A to B}) in a different pofition from the two for-
mer, is abfolutely excluded from a place in each of thefe feven
fpecies of diapafon.

However great thefe contraditions may feem, they ought
not to be imputed to the ancients, unlefs it fhall appear that
thefe feven fpecies of diapafon can admit of no other cone
ftruion. '

But the contrary of this will be evident, if we attend ta
the definition which Euclid has given; [p. 2.] wherein he
tells us, that * tone is a place of the voice, capable of fyftem
¢ without latitude.” -

This definition is very important ; for it not only determines
as many different places of the voice as there are fyftems of

~ the diapafon, but alfo that each fyftem is without latitude.
‘Thus it appears, that the diapafon is no otherwife neceflary
with refpe to the limits of the fyitem, than its firft formation,
H ' by
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by which the two hemitones and the tone of disjun&ion, have
each their particular pofitions; for thefe are the only effential
differences of the feven fyftems or places of the voice, after
which the fyftems are without latitude; that is, the f{yftems
may extend beyond the limits of diapafon, either to the grave
or the acute, provided that the pofitions of thefe intervals are
the fame in the refpetive diapafons, above and below ;. for the
order and compofition of the firft 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 fyftem without latitude ;” becaufe every tetrachord
found in this compofition refers to one particular found or tene;
which forms one fcale only, and no other.

After this explanation it remains to fhew, how thefe feven
places of the voice may be difcovered agreeably to thefe direc-
tions 3 and how fuch difcovery can encreafe the powers of mo-
dulation, by difpofing of the two hemitones, and tone of dif-
jun&ion, in feven different places with refpe® to acute and
grave.

To make this eafily underftood, I have, at Pate II. fig. 2.
placed the feven fpecies of diapafon in the upper ftave, cach
fpecies rifing a degree in the order as before, at fig. 1. in the
fame plate, and immediately under thefe I have placed feven
others, at H, I, K, L, M, N, and P, whofe compofitions are in
gll refpe@s the fame, except that of being formed from. one
common found, inftead of rifing a degree, as thofe above.

This
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This common found is B, the firft of the graveft tetrachord,
and in that refpe has a preference to any other. From this
- conflraction we have a variety of hemitones diftributed through-
out, not difcovered before; and as thefe intervals are the fame
with thofe in the ftave above, the fharp, which is a modern
character, is applied not only to fix the pofitions of the tones
and hemitones peculiar to each mode, but alfo to thew their
relation to each other, in order to perfe& their mutations ; with<
out which the whole theory would have been imperfe&. '

Thus after the natural fyftem at H, we have an increafing.
Teries of fharps from one to fix. The firft fharp is F, the
fourth fpecies of Diapafon at I; we have two fharps, F and C,
in the feventh fpecies at K; and at L we have three fharps,
F, C, and G, which is the third fpecies; and at M, the fixth
fpecies, we have four fharps, F, C, G, and D; alfo at N, the '
fecond fpecies, we have five fharps, as F, C, G, D, and A;
and at the fifth, or laft fpecies of diapafon, at P, we have fix
fharps, viz. F, C, G, D, A, and E.

In comparing thefe feven fpecies of diapafon, afcending from
one pitch or common found, with each other, we have five
tones, each of which is divided into a greater and lefs hemitone ;
alfo one hemitone, divided into a hemitone minor, and an en~
'harmpnic diefis ; the firft from E at H, to E 4§ at P; and the
fecond from E £ at P, to F at H, in the firft fpecies. With
‘refpect to the other hemitone, from B to C, it could not, ac-
cording to this method, be divided, becaufe B is the pitch, or
common found ; but this is not material, as we fhall, in another

place, find it‘divided in the enharmonic gender, PlatesIV,and V.
H 2 Thefe
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Thefe different pofitions of the two hemitones and the tone
of disjun&tion give every diapafon a new and diftint charaler ;
which, with the other advantages before enumerated, explain
the ancient doctrine of the tones or modes in the moft fatisfac-
tory manner ; and, by their agreement with Euclid’s definition,
leave no doubt that ¢¢ the tone, or place of the voice, capable
“ of fyﬂcrﬁ without latitude,” is found in each of thefe feven
fpecies of the diapafon; becaufe, the conftitution of the diapa-
fon being once formed, may be extended to the acute or grave
in the fame order, without latitude.

By this conftru&ion the moft important part of the har--
monica, with refpe@ to modulation, is reconciled with the doc-
trine of the ancient modes, in a manner the moft natural and
“ufeful to a practical mufician.

The Tone of Disjunction, fo often mentioned by the Grecians,
-and found in every diapafon, comes next to be confidered, in
order to difcover its.character and ufe in this theory.

+If we examine the feven fpecies of diapafon, where this in-
‘terval is marked with a crofs, we difcover very little that can
make this diftin€tion neceffary, except that of fixing the limits
and order of the tetrachords ; but as this feems of too little con-
fequence for fuch a diftinction, if confined to a fimple melody,
we muft look for its true charater and importance in. har-

mony.

To fhew this in the cleareft light, I have (at Plate 1II.)

repeated the feven {pecies of diapafon, formed from one common
found,
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found, as before; and have placed under each note its principal
or fundamental bafs at R and S. o

I obferve at R, the firft fpecies of the diapafon, we have
two tetrachords conjoined, and the tone of disjunction fucceeds.
That each of thefe tetrachords has three baffes; the firft has
E, A, and D; the fecond has A, D, and G; and finithes at
D bafs. After which we are prevented from advancing to the
tone of disjun&ion, unlefs the bafs, and its harmonics at D,
move firft to thofe of A; then the tone of disjunion and- its
bafs fucceed. It appears alfo, that every bafs in. this diagram
muft have a minor third for one part of its harmony ; in con-
fequence of which, the B, in the firft tetrachord, will be of a
different fpecies from that in the fecond ; for the firft tetrachord °
begins with a B natural, and the fecond demands a B flat, to be
a minor third to G,. the third bafs,

From this obfervation we difcover that thefe tetrachords are
formed fo as to partake of two diftin¢t feales ; as it is impoffible
to have a natural. B and a flat B in the fame diapafon. Thus
by applying the fundamental bafles and their harmonics we dif-
cover that the true chara&er of the tetrachords has its origin in

"harmony, by which their formation and conne&tion appear- ra-
tional and agreeable to the beft theory 5 which: will be more fully
«explained when we confider the Mutations.-

The tone of disjun@ion diftinguifhes the termination of the
laft tetrachord, in which B was neceflarily flat, and reftores us
to the firft fcale, in which it was natural ; but in order to pre-

went the difagreeable effe@, from too quick a fucceffion of a B
flat.
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flat and a B natural, the intervention of an additional bafs and
its harmony is required, as marked at 8, (between the two fifths
at R) previous to the disjunétion ; this not only conduéts us to
the alteration of the fcale, which is here intended, but prevents
the confecution of two fifths, which in no cafe can be admitted.
See Plate III. at R,

From thefe obfervations we difcover the real importance of
the tetrachords; that they are not to be confidered merely as
Gmple fyftems, but as {yftems conne&ed with, and dependent on,
the laws of harmony. '

I fhall now compare the fame fpecies of the dxapafon at R
with thofe at S, in the fame plate.

In thefe two examples we find no alteration whatever in the
fyftems ; for the two hemitones, the conjoint tetrachord, and
the tone of disjunttion, are the fame in each; and the only
difference difcovered is in the baffes, which is undoubtedly a
very material one with refpe& to modulation.

.

To underftand this it muft be obferved, that the fyftems
now before us at S are not tetrachords, but are a fpecies of the
diateflaron ; for the true pofition of the tetrachord, in a mejor
mode, muft be ir all refpects an inverfion of the minor ; which
Euclid has before told us is hemitone, tone, and tone; agree-
ably to which, the hemitone muft be in the dcute in the ‘major
{cale, as it is in the gi‘av’e in the minor.

If
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If we compare thefe fyftems at S with the tetrachords at R
~in the fame diagram, or thofe at U with T, Plate VII. we fhall
find that two fundamental bafles are {ufficient for thefe fyftems,
but that the tetrachords require three.

This diftinGtion would have been of very little confequence,
if the formation of the fcale did not depend on the harmonious
conftitution of the tetrachord, which cannot be extra&ed from
the harmonics of twb fundamental baffes, but is the produ&t of
three ; for they are placed in this order not by accident, but to
fhew that -the fame melody may have two diftin¢t chara&ters, by
being formed from different fundamental bafles; and that with-
out their application the minor and major fcales muft remain
undetermined.

It has before been obferved, that the bafles at R required
minor thirds ; but thefe at S, on the contrary, do demand major
thirds. 'This variation of the thirds occafions one of the moft
remarkable revolutions to be found in harmonics, and is the
original caufe of the mutations from minor to major fcales, or
the contrary. As to the difference of tone major and minor,
which may be found in thefe fyltems, the ratio making no part
of the Ariftoxenian do@rine, I fhall referve my remarks on that
. fubjeét for the Second Part of this work.

With refpet to the fyflems now before us, we find but twe
bafles to cach at S, inftead of three, which are neceflary atR ;
_ likewife that the tone of disjun@ion at S requires an interme-
. diate bafs, D, to prevent the fucceffion of two major thirds,
equally to be avoided with the two fifths at R ; befides which,

' the
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the major "third applied to this, and to the other intermediate
baffes at S, marks the change of the {cale occafioned by the dif~
junction.

I have now gone through my obfervations on thefe feven
{pecies of diapafon, fo far as they relate to the explanation of
the tones or different places of the voice. Their conne&ion
with harmony, and their mutations are fupported by the funda-
mental baffes, and an increafing feries of fharps; and the dif-
tinctions of tetrachords conjoined, or disjoined, are miade mani-
feft, and fupported by the moft unerring laws of harmony.

The advantages arifing from an increafing feries of fharps
are, it muft be owned, very great; yet a Theory would be very
imperfe@ if it fhould ftop here and leave out the flats, which
are equally neceffary for the completion of the whole.

The flats being of a contrary mature to the fharps, require
the whole order of fyftems to be inverted ; but neverthelefs
the place of the tetrachords, the hemitones and tone of dif-
junction, muft be preferved in the fame pofitions before defcribed,
except that of moving in a contrary direction: but as this will
beft be underftood by the mufical notes, I fhall -refer my reader
to Plate VI. fig. 1. and 2. in which the two diagrams are formed
.on this principle of inverfion.

. 'The firft, which ‘has already been explained, 'moves in an
alcending,- but the fecond in a defcending, diretion; placing
the hemitone in the acute, from whence the tetrachord begins

in a major fcale. o
' In
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In comparing their intervals, and other parts, we find a
mutual agreement throughout the whole.

The feven f{pecies of diapafon, extraced from the fecond
diagram, have their beginning at fiz. 3. Plate VI. and are
continued till all the feven are formed.

Ezch diapalon in the upper ftave defcends a degree to the
next; but thofe immediately under are fixed to one common
pitch at F; but in all other refpe@s the intervals are the fame
with thofe above, and move in the fame dire&tion. Hence we
have an increafing feries of flats from one to fix, which fixes
and determines the pofitions of the hemitones, tone of dif-
jun&lion, and the tetrachords, extralted from this fecond dia-
_gram; and the whole agrees with the firlt diagram before ex-
plained, whofe.common pitch was B, from whence this inver-
fion is taken.  See fig. 4. Plate VI. which exhibits the feven
* dpccies of diapafon belonging to each of the diagrams, above
and below; the flats fucceed and increafe in the fame order
below, as the fharps do above. Example.

Sharps. F3, C#, G#, D3 A%, E#
', 2’ 3) 4—’ 5’ 6’
Flats. By, Ep, Ah, D}, Gp, Ch.

The reafon'why B # and F} are not placed here will be
given towards the latter end of the Mutations.

From the great advantages procured by the conftru&tion of
thefe two diagrams we have all the materials neceffary to com-
plete the feven parts, into which the Grecians divided the har-

I monica:
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monica : at the fame time the powers of harmony operate fo
univerfally throughout the whole theory as to explain many
parts which could never be underftood 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 fyftem, of the fecond diagram, at P1. VII, fig. T
and U. The feven f{pecies of diapafon, formed under each of
thefe letters have their fundamental baffes to which they feverally
belong, with the major thirds to the firft at T, and the minor
thirds to thofe at U. The tone of disjunion is diftinguithed
. in each by an additional bafs as a temperament, not only to
prevent the confecution of two eighths at T, and two minor
thirds at U, but alfo that the fundamental bafs fhould not
move by degrees or partake in any refpe&t of the nature of the
fyftem, which is fet apart, and appropriated only to the me-
lody. The additional bafs at U generates a difcord at the dif-
juncion with the upper found : but this fhall 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 mufical compofition, are the
principal obje@s intended to be regulated by thefe feveral parts of
their doctrine.

With thefe materials 1 procecd to the Mutations, which
is the fixth, and moft interefling, as well as the moft dif-
ficult, part of the harmonica. The principles laid down by

Euchd
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Euclid will condu& us through all their charming varieties <.
at the fame time the formation and number of modes will be
difcovered, which could not be explained fo well before, as they
depended much on the mytations. 'We fhall then be convinced,
by the moft indifputable evidence, of the agreement between
the feveral parts which compofe and perfe&t this wonderful
theory. '

VI. _ Of the MUTATIONS.

To explain how the Mutations are to be made, it will be
neceflary firft to difcover their obje@, and then the method by
which they may be effected, fo as to produce what Ariftoxenus
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 feveral founds, felected from the harmonics
of a tetrachord and placed as a fyftem, form the diapafon; that
they are a fcale of founds, peculiar to that tetrachord, and are
not found in any other; and that whatever flat or fharp diefes
are ufed in the tetrachord, the fame are abfolutely neceffary for
the formation of the fyftem of the diapafon, or fcale.

The ancients very judicioufly placed the mutations in the
change of the tetrachord; not only becaufe the feveral genders
would be better underftood, when applied to that {mall fyftem,
but becaufe of its harmonic principles, (beforc explained) ;
which they knew comprehended the whole fcale or diapafon, by

: I2 : feleQing
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feleing its feveral harmonic parts,. and forming them' into one.
fyftem. '

By this harmonic conftruction of the tetrachord its great
importance is difcovered : and if compared with that defeription
which we meet with in all authors who have written on this
fubje&, we fhall find every part unlike, except a fimple fyftem
of four founds, unconneéted with harmony, and independent of
every principle that can lead us to the knowledge of it. No
wonder therefore that their diagrams have been exploded -and
their theories. condemned.

If we examine the two tetrachords in the firft {pecies, and
thofe which make a part of the other fpecies of diapafon, (at
Plate III. fig. R and S) they,, by having major or minor thirds
to their refpeCtive baffes, contribute to form different fcales.
By thefe different fpecies of thirds we difcover their genius and
charaéter to be very unlike.  The firft at R gives two fcales
with miror thirds, becaufe each tetrachord forms a fcale from
among the harmonics peculiar to itfelf. Notwithftanding the
intervals of the diapafon are in appearance the fame in each at
R and S, yet the harmonics are in all refpelts very different by
the application of the fundamental bafs, which not only forms
‘two feales of different fpecies of thirds, but alfo fixes their
diftance frem ezch other to be a minor third, with the fame
number of diefes, either tharp or flat,

With re(pedt to thefe fcales, every one has a principal, or
governing note, to which all the other founds refer, and: ftand
in a particular relation,

This.
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This principal note regulates the intervals, pofition, and
motion of all the other founds in that fcale and, by a kind of
attracion, draws them to itfelf, or its harmonics, to fini(h the
termination on the final place of repofe.

This principal note is diftinguithed by the moderns as the
key-note, or thetone; and fometimes in a more enlarged fenfe,
both by the ancients and moderns, the Mode. But in order to
be better underftood in this very difficult part of the harmonica,
I thall apply the words key-note, or tone, to the principal note
of a fimple fcale; and the word Aode to comprehend feveral
fcales, whofe fituations, or relations, to the firlt or governing
fcale are fuch as open a ready and eafy communication for the
mutations ; which arc made by fubflituting ose feale n the
place of another, or by moving from the principal to any of
the relative {cales, or the contrary: by which means the fenti-
ment is continually varied, and the fame thought appears in a
tew light by being removed into a different fcale.

Thus thefe additional fcales, fubje@ to certain limitations
with refpect to the principal or governing fcale, conftitute a
mode, in the moft extenfive fenfe of the word; for as all the
founds in a fcale refer to, and depend on, the principal found, fo
all thefe fecondary fcales in like manner refer to, and depend on,
the firft, as a principal or governing fcale.  And in this fenfe
every principal found of the different fcales in each diagram may,
by a like addition of fecondary fcales, be formed into a mode ;
‘and although this mode is defcribed by the principal found of
the firft fcale, as D major, D minor, &c, yet all the fecondary

fcales
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fcales are underftood to be conneéted with it, in asample a manner
as if they had been feverally named. In order therefore to
difcover- this principal note, the following obfervation will

. ferveas a rule: .

The fundamental bafs to the laft note of each tetrachord
is the principal note: and the moderns call the fcale by its
name.

Thus in the firft diapafon at R, (Plate IIL.) we finith the
firft tetrachord at A, the fundamental bafs; and therefore the
whole compofition of that tetrachord forms the fcale of A, as
the next tetrachord does that of D fcale.

The disjunion, or conjun&ion, 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 laft note we find the bafs, which gives its name to
that fcale.

Thus at the fecond fpecies of diapafon at R, the note after
the disjunion begins the tetrachord at A#, and though B is
the laft note of that diapafon, yet it is not of the tetrachord;
and therefore to find the principal note we muft return to C#
and D# in order to finith the tetrachord; and the bafs G # is
found under the laft, or D#, and is the principal found which
gives its name to that fcale.

But
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* But that this may be better underftood, I will examine and
make fome obfervations on the harmonic conftitutions of the
tetrachord in the minor and major fcales, as formed by the
fundamental bafles in each diagram.

. B, C, D, E, 1ft Tetrachord, F, E, D, C, 2d Tetrachord,
W. ? X %
G

G, A A A, G G, B, G,
E,E,F,E, A, G,G,G,
Roots E, A, D, A. Roots F, C, G, C.

In each of thefe tetrachords we find that in four combina-
tions the fundamental bafs, which gives its name to the key or
fcale, is ufed twice in each, viz. the fecond and laft bafs at A
in the firft, and the fame at C in the fecond tetrachord ; befides
which, a repetition of the fame key-note is difcovered among
the harmonics in three combinations out of four, in order that
the impre(fion of the principal found and its harmonics, with
which the ear fhould be moft familiar, may predominate, and
be preferved without any improper mixture of other founds.

From thefe two tetrachords B, C, D, E, and F, E, D, C,
the minor and major fcales are extracted : and, except the dif-
. ference of the pitch, the intervals are the fame in each, without
any fharp or flat diefis, or any diftintion to fupport the idea of
minor and major {cales, till we apply the fundamental bafles as
above ; which is the only rule or criterion by which we can
Judge of the difference: for the fame melody or fyftem may be
formed .in cither fcale, by applying different roots.  See Plate
Ill. at R and S, where the roots at R have minor thirds, and
the fame fyftem at S has major thirds to each root, This,

together
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tcgether with other inftances, proves that the theories of the
Grecians were founded in harmony; without which their
minor and major fcales muft have remained undeter-
mined. The two tctrachords at W and X are in their har-
monic parts moft unlike; for, exclufive of the obfervations
already made, it appears that A, the principal or go erniag note
of the firft tetrachord at W, is ufud but once at X in four com-
binations, and is then a major third.  Jnlike manner it appears
that C, the principal or governing note of the 1tcond tetrachord
at X, has only one place at W in four combinations, and is then
a minor third. Thefe alterations preferve the chara&er of each,
and remove every poflibility of miftaking onc for the other; and
at the fame time difcover the great order in which thefe opera-
tions are conducted, and the different effe@s they produce, If
“the Ariftoxenians had not excluded the ratio from their theory,
the difference of the major and minor tone, and other intervals,
would have been explained by them. But this will be confidered
when we come to treat of the Ratio in Part II.

All tetrachords are formed on the fame principles as thofe
above, and their feveral pofitions, as at Plates IIl. and VII. dif~
cover the increafe of the flat and tharp diefes, neceflary to
perfe@ every fcale, even in the moft tranfpofed pofition. And
hence we may conclude that the feven fpecies of diapafon,
which are the foundation of the modcs, could not be intended,
as fome imagine, to difcover new fcales of a different con-
fitution, but only to change the pofition of thofe already
exifting, i1 order to improve and perfect the mutations. It is
true that tl.c enharmenic and chromatic diefes are defcribed in

their genderss and by particular divifions of the tetrachord their
magnitude
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magnitude is afcertained ; but as this alone was not {ufficient,
‘where fo extenfive 2 diftribution of intervals is wanted for the
formation of fo many fcales, fomething more was ncceflary to
increafe thofe animating powers, effential to the mutations.

The different {pecies of diapafon, as before explained, anfwer
this great end in every refpect ; for the formation of all fcales
out of the natural not only depends on the application of a
flat or fharp diefis to alter fome note a femitone higher or lower,
_but as we proceed with the diapafons, the number and pofition
of the diefes, or flats and fharps, are fixed and determined from
. one to fix in each diagram. By this method the major or minor
fcale is known the inftant the number of diefes is difcovered,
and the abfolute pitch of the key or tone naturally follows. Byt
that this may be attended with as little difficulty as poffible, I
have formed all the fcales from the two natural at A and C to
the greateft number of fharp and flat diefes that can be wanted
to coxhp]cte the modes, even in their extreme pofition, by which
all poflible mutation is perfected. See Plates VIII. and 1X.

In examining thefe fcales we difcover that both the tharp and
~ flat diefes increafe in a numerical order by a ferics of fifths from
the natural fcales A and C, extratted from the firft fpecies of
~ diapafon ; and that as the. fharps afcend by fifths from thefe na-
tural {cales, fo the flats.defcend in a coptrary direCtion by fifths ;
and as there are major and minor fcales peculiar to each diefis,
.they are enclofed in a bracket in the margin, together with the
names of the fcales, the number of diefes neceflary for their
formation, and the fpecies of diapafon from whence they are
extratted. 'The three terms, or fundamental bafles are alfo

K ' placed
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placed at the end of the fcales, as being the foundation from
whence they are formed. The compofition of the tones and
femitones is the fame in all the major {cales. The minor fcales
compared with each other have the fame compofition ; but if
compared with the major, there is a very effential differénce in
the pofition of the tones and femitones : the firft is diftinguifhed.
by being open notes, and the fecond by being black in all thefe.
fcales. . ‘

There is alfo another difference with refpe to the afcend-
ing or defcending of the major or minor fcalés. In the firft.
there is no alteration in moving either way; but in the fecond
there are two accidental major founds afcending, - which are not
neceflary in defcending. The preferving of a diatonic fucceffion
occafions this difference in defcending and afcending in the
~ minor {cales.

Thefe fcales being explained, I proceed to their ufe and
application, by which that moft captivating part, the mutations,
will be better underftood.

The words tone, and mode have by fome modern authors
been ufed as fynonymous terms; but, as I have obferved before,
Euclid tells us, [p. 2.] that * tone is a fyftem without lati-
tude;” that is, that the fame fyftem may move to the acute or
the grave, without any limitation, provided the tones and fe-
mitones fucceed in the fame order, as in the firlt diapafon or
original fcale, '

From



Parr I, OF HARMONICS. 67

From this definition it appears that every fcale may be a
tone, and have its principal note or key as marked in the mar-
gins of Plates VIII. and IX. but with refpe@ to a mode, it is’
formed of feveral of thofe fcales, fubje&t to certain laws and
limitations, as has been obferved before; without which it
would be impoflible to have either a confonant or diffonant
mutation, or any other, agreeable to the direions of Euclid ;
who, after enumerating four forts of mutations, fays [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 any other ; and thefe mutations are made beginning
«. from hemitone to diapafon.” '

From this defcription of the mutations proceeding from
hemitone to diapafon, it appears that when the diapafon, or
principal tone of the mode, is formed, the mutation is made by
an addition or fubftrattion of one diefis from the original number.
Hence we difcover that the mutations depend on the increafe or
decreafe of the diefes. If we examine the fcales at Plates VIII.
and IX. it appears that any number of diefes forms two fcales ;
one with a major and the other with a minor third. In con-
fequence of this we have a choice in fixing the principal tone
of a mode in either of thefe fcales; and though the number of
relative fcales will be the fame in each, yet thofe of the fame |
fpecies of third with the principal tone of the mode mutft, as-
being primary fcales, have a preference in the mutations to thofe
of a different fpecies, which are of a fecondary nature, and are
ufed in a tranfient way, to give a colouring, and vary the lights
‘and thades of the mutations

Ka - As
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As three terms in the major fcale have the fame fpecies of
thirds, they determine the names of the three primary feales
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 baffes, which have a different fpecies of thirds, defcribe
the names of the fecondary fcales of the fame mode. We dif-
cover from hence that every mode is, or may be, compofed of
fix fcales ; viz. three with major, and three with minor, thirds ;
and that the pitch of the governing or principal tone is the name
of the mode, and includes its ﬁvc aux1hary fcales, from which
the mutations are made. :

The harmonious conftitution of 2 mode being thus explained,
it is proper to obferve that from the number of fcales we may
fix the principal tone or pitch of the mode higher or lower, in
order that cvery fpecies of voice and inftrument may be accom-
modated to move within the limits beft adapted to its natural
powers. But this makes no alieration in the compofition of the
mode, whofe harmonic parts, as well as the auxiliary fcales to
the principal tone, are the fame.

The inverfion of the tetrachords in the fecond diagram,
Plate VII. being explained in a former part, and feveral obfer-
vations made on the conjoined and disjoined tetrachords, I pro-
ceed to examine the extenfive powers of the fundamental bafles
taken from the great and unchangeable fyftem, which is the
foundation of the tetrachords, and all other fyftems.

The principal motion of the fundamental baffes is the inter-
val of a fifth, of which the fourth is the mverﬁon ; it being the
~ fame
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fame whether we move from C to F five defcending, or four af-
cending, as fhall be moft convenient in writing to bring them
to their neareft degrees.

It has been found that every fyftem of the tetrachord is
the product of three terms or fundamental bafles; and on ex-
amining the motion of the baffes it appears that two of the
harmonics move with the bafs, and the third harmonic is com=
mon to two bafles, 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 conftitution of the tetrachord ; and
the diatonic fcale, or fyftem of the diapafon, peculiar to that te=
trachord, is formed by extratting from the harmonics fuch founds
as are proper for a fcale when brought to their neareft degrees.

The name or pltch of, this fcale is next to be difcovered. In
every tetrachord there are four combinations which occafion a
repetition of one of the baflcs; the name of the [cale is always-
the fame as the note repeated.

I muft here dbferve that the inverfion of the firft diagram has
not only difcovered a new creation of founds, but that the fy-
nemmenon tetrachord, from whence Guido formed his moll
hexachord, is found in the fourth fpecies of the diapafon at the
fecond tetrachord, formed by the firft flat diefis. [Plate VII.]
As this tetrachord had no place in the firft diagram, it confirms
the neceflity of the inverfion, without which the mutations in
C and B}, modes would have been imperfect, by not having the
auxiliary fcales 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, fupported with all its relative {cales
proper for the mutations. Notwithftanding thefe great difco-
veries, we find only two original fcales, the one with a minor
third, and the other with a major third next the principal fun-
damental bafs or tone; and that this original harmonious con-
ftitution of the tetrachord may be moved higher or lower in the
mutations, by the ufe of fharp or flat diefes, in order to fupport
every mufical expreflien proper for every fpecies of voice; {o
that the folemnity of the grave, the fprightlinefs of the acute,
together with the fweetnefs of the mean between the two ex-
tremes, may move within the compafs of their natural powers.
For that thefe conflitutions or fcales were diftinguifhed by Euclid
[p. 2.] as tones, or ‘“a place of the wvoice capable of fyftem
« without latitude,” cannot be doubted: and when thefe fcales
“are ufed fucceflively, according to the order of the mutations,
which admits of the increafe or decreafe of one diefis, the mode
is then formed, withits five auxiliary fcales added to the prin-
cipal tone. For as every fcale or tone has its principal or govern-
ing note, fo every mode ‘has its principal or governing feale, to
which the other five auxiliary fcales refer. And though we are-
not obliged to ufe them all, yet it is neceffary to know how far
their powers extend in the mutations, that a proper keeping
with the governing fcale may preferve its firft impreflion on the
~ear. For this purpofe one diefis more or lefs than the original
number of the governin.g fcalg is the limitation of a fimple
mode. ‘ ' -

From thefe principles we may form a perfe& confonant mu-
tation of a fifth higher or lower, or an imperfe&t mutation of a
third highcr or lower than the original pitch of the mode; or

, we
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we may, from among the different fcales, form a diffonant mu-
tation of a tone higher, or lower. Thefe mutations are not
difficult, if we attend to a very fimple rule, which is, that after
the pitch of the governing fcale is known, we proceed to form
a fyftem of fix degrees from that pitch or tone; and if it has a
minor third, we muft defcend from the tone, but if a major
third we muft afcend in'a contrary direction: as for example, in
the minor mode of A’ the {yftem will be A, G, F,E, D, C;
but contrary to this in the major mode of C, the {yftem muft
afcend, C, D, E, F, G, A. Thefe are the names of the fcales
which may be applied to regulate the mutations in this natural
mode. The rule is the fame with refpe&t to any number of
fharp or flat diefes.. As to the diftinCtion between the primary
and fecondary fcales in the major mode, the firft, fourth and fifth
fcales afcending, by having the fame fpecies of thirds, are the
primary ;- arid'the fecond, third, and fixth afcending, whofe thirds.
are different from the other, are fecondary: but in the minor
mode, the firft, fourth and fifth fcales afcending are the primary ;.
and the fecond, third and fixth defcending are the fecondary-

{cales.

It will now be proper to turn to Euclid on this very impor-
~ tant fubje®, whofe decifive authority will confirm-all the fore--
going obfervations.. :

In page 20, he fays, “ Mutation is defcribed four ways. By
¢¢ Gender, Syftem, Tone, and Melopzia.” He explains each,
of thefe, but rather too concifely for fo interefting a fubjet,

The:
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The mutation *“ by Gender (he fays) is when there is a
« tranfition from diatonic to chromatic, or enharmonic, or
 from the chromatic or enharmonic to any of the reft.

'The number and variety of diefes difcovered in the feven
fpecies of the diapafon in each diagram, and applied to the
- genders, are different to illuftrate this mutation.

The fecond “ by Syftem (he tells us) is when the mu- -
¢ tation is made from conjunéion to disjuncion, or the con-
¢ trary. :

This mutation by the alteration of one diefis is a fifth lower
by conjuncion, or a fifth higher by disjunétion. See the firft
and fourth fpecies of diapafon, Plate IIl. fig. R and§ in the firft
diagram, and the contrary in the fecond, plate VII.

The 3d “by Tone (he fays) 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 thirtecen tones into any of the reft;
“ and mutations are made beginning from hemitone even unto
“¢ diapafon.”

If thefe changes of the tone proceed from the interval of
diefis to diapafon, we have already feen how the fyftem of dia-
pafon, being formed as a fcale at any given pitch, is changed,
and the whole conftitution of its parts altered by the introduction

of a fharp or flat diefis. By this conftruction, which is a very
' natural
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natural one, we come to have a knowledge of the ancient tone
or mode, whofe natural pofition can receive no mutation but by

~ a (harp or flat diefis.

With refpe@ to a change from dorian to phrygian, &c. or,
in general, from any one of the thirteen tones into any other,
the fpifs intervals, or genders, futhiciently fupply whatever
is wanted in compofitions the moft extenfive and elaborate ; fuch
as operas, oratorios, and the like; in which a kind of wandering
modulation is required to exprefs the recitatives, agreeably to
the great variety of fentiment,

Thefe fugitive mutations are tranfient, ferving to diverfify
and fupport the feveral incidents which muft arife in long per-
formances, in which the thirteen tones (mentioned by Euchd)
may be ufed with the greateft fuccefs.

Euclid, in addition to his former definitions, fays [p. 21.]
Some mutations are made by confonant intervals, others by
diffonant ; and fome of thefe are lefs concinnous or inconcin~
nous, fome more. Thofe that have a greater communion
among themfelves are more concinnous, and thofe that have
lefs are more inconcinnous ; for in every mutation there muft
be fomething common, either found, or interval, or fyftem:
and this communion is taken according to the fimilitude of
<< founds; for when fimilar fouads fall mutually in the muta-
“¢ tions, according as they partake of the {pifs the mutation is
concinnous ; but when diflimilar, inconcinnous.”

[ 1]
<¢
[ 14
€¢
<6
<¢

<6

[ {3

L The



74 , THE THEORY Part L

The ¢ confonant mutation” has already been defcribed by
the alteration of a diefis, and .the mutation is a fifth higher or
lower with the fame fpecies of third. Therefore thefe muta-
tions are more covncirmous, by having a more natural commu-
nion with each other, than a diffonant mutation, which has
nothing common; as for inftance, if the change is made from
the fifth above the governing-fcale to the fifth below with the
fame fpecies of thirds, or the contrary, we have a diffonant
mutation, in which the neceffary alterations are two diefes ;
and if one fcale is compared with the other, the difference will
be a tone major in every part, and confequently not only lefs
concinnous than the other defcribed above, but in every part a
diffonant mutation.

With refpect to the next part of his definition, wherein he
tells us that “in every mutation there muft be fomething
¢ common ; either found, interval, or fyftem;” *¢ Sound,”
may be the pitch of a fcale with a minor third, and after-
wards move into another with a major third, with the fame
name; as from A minor to A major, or from major to
minor, in which three diefes ‘make the difference hetween the

two fcales.

In this mutation the thirds to the fundamental bafles are
altered from minor to major, but the fundamental baffes are
the fame; and the whole forms a mixed mode in A, by having
two fpecies of thirds. See Plate VIII. In all mutations of

this fort there is a difference of three diefes between thc two
{cales,

< Interval
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« Interval ” is the next thing which may - be com-
mon. '

The moft remarkable interval which diftinguithes the cha-
raCter of the fcales in their moft effential parts is that of the
minor or major third; and therefore if the mutation is regula-
ted by cither of thefe intervals, it muft be in changing from
one minor. {cale to. another,. or from a. major to a. major

third.

Thefe. mutations, as before obferved, will be a fifth higher
or lower, which are the perfe® confonant mutations; or they.
may be a tone higher or lower,. which have been before diftin-
guithed as diffonant. -

As to-the mutation in which the ¢ Syftems” may be com-—
mon, the feven {pecies of diapafon in each diagram are fo many.
examples of this change ; for the {yftems at R are the fame as-
at S, [Plate 1II.] and yet, by the application of the funda~-
mental bafles, we have minor. thirds at R, and major thirds at:
S. The fame two fpecies of thirds are alfo difcovered through--
out the fecond diagram at T and U. [Plate VII.] Though the.
fyftems are the fame in each fpecies of diapafon, yet the differ- -
ence of the pitch of thefe fyftems, by the application of the
fundamental baffes, is a minor third ; and the fame number of
tharp or flat diefes applied to one will be equally neceffary to

_the other, See Plates VIIL. and IX. .

L2 ¢ This
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“ This communion (Euclid fays) is taken according to
¢ the fimilitude of founds.”

Thus far Euclid has dire@ed the great variety of modula-
tion ; and taught us to vary the fentiment by confonant and
diffonant mutations, together with a mixed mode, and the im-
perfe® mutation of a minor third higher or lower; but the
other imperfe¢t mutation of a major third higher or lower “is
difcovered in Euclid, [page 2.] where he fays ¢ Mutation is a
¢¢ tran{pofiticn of a fimilar into a diflimilar place.”

This defcription is much more applicable to the mutation of
a major third higher than to any of the others; and where the
alterations are fo much greater they muft neceflarily be more
diffimilar ; as for inftance, if we change from C major to E
minor, the tone or pitch is removed a major third higher, with
the addition of one diefis, and a different {pecies of third te
each fcale,

If we compare this mutation with the confonant one, by
disjun&ion or conjun&ion, and the imperfet one of a minor
third, we difcover that in the firft it is made by the alteration
of one diefis, but the thirds are of the fame fpecies; and in
the fecond there is no other difference than in the f{pecies of
thirds. Hence it appears that the alterations of a diefis, or of
the fame fpecies of thirds, which in the former mutations acted
feperately, are now united, and concur to make this a diffimilar
mutation. As to the diffonant mutations, they have been dif-
tinguithed as fuch by Euclid, and cannot therefore be applied

in the prefent cafe.
- I mult
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I muft obferve, that all the mutations are found in the te-
trachords, Plates III. and VII. and alfo Plates VIII. and IX.
But fo refpeGtable an authority as that of Euclid is not to be
negle&ted, efpecially as he has explained himfelf fully on
the fubje@ of the mutations, and as his do&rine is conformable
to the moft eftablithed rules of the beft modern compofers.

Having difcovered the laws of the mutations, and the
limitations of each mode, which are confined to fix fcales only,
from whence we have an almoft endlefs .variety of modulation,
which is not only the moft animating part of mufical compo-
fition, but prevents that tireflome monotony of cadence, which
is the conftant attendant of moving in one fcale only ; I fhall
now confider how ‘the number of modes is fixed and deter-
mined by the feven-fpecies of diapafon in each diagram, agree-
ably to the Ariftoxenian writers ; by which the agreement and”
harmony of the feveral 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
refpe® to the number of modes. Ariftoxenus, Euclid, and
Ariftides Quintilianus, mention thirteen.  Alypius gives the
names and characters of fifteen.

Thefe two opinions are combated by Ptolemy, who has
written exprefsly in favour of feven only; of whofe work

the learned Dr. Wallis has given a tranflation in Latin with
notes.

As
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"As I do not intend to become a party in the difpute, I
fhall only affign fome probable reafon for this difference of opi-
nion, which will be fupported by the whole theory, and.will.
lead us to the knowledge of their ufe and- application; but with.
refpet to their names, as they can be of no ufe to the modern
mufician, I fhall leave them for thofe who may think them. of
more confequence.

It has been obferved before that. Euclid, in defcribing the-
feven fpecies of diapafon [p. 15.} gives at the fame time the
names of feven modes, by which, he fays, 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-.
tinguithing fome as acute, and others grave.

To reconcile thefe different opinions will not be difficult,
if it be granted (and I think there can be no doubt): that the.
inverfion of the diagram, already explained page 43, was fo
univerfally underftood as to make a particular defcription of it
unneceflfary ; and the more fo, if we confider that the intervals,
tetrachords, hemitones, and tone of disjunction, were the fame
in each, except the difference of the thirds, and their motion
in a contrary diretion; and therefore an explanation of the
firft could be equally applied to the fecond diagram by thofe
who were acquainted with the docrine; for the flat diefes were
as neceflary to perfet this theory as the fharp, and the want of
either would have deftroyed the whole.

This



Parrl., OF HARMONICS. !

"This obfervation is o true, that no pra&ical mufician can
refufe his affent to it; efpecially if it be confidered that the
formation of the {pifs intervals and genders in each diagram,
which correfpond {o exactly with the methed prefcribed by the
Ariftoxenian writers, could not be difcovered on any other
principles. '

The conftruttion, of the feveral fpecies of diapafon, already
explained, has proved the neceflity of fix fharp and fix flat
drefes. Therefore, if to thefe twelve diefes we add the natural
{cale, which is the mediam between the two fpecies of fharp
and flat diefes, we have exatly the number of thirten tones
or modes mentioned by Euclid.

By this double do@rine of the diagrams (if I may call it (o)
the ancients are vindicated from the charge of inconfiftency, or
of giving contradi®ory accounts of the modes. Some mo-
dern writers of reputation have obferved that the more ancient -
of the Greek writers looked upon grave founds as high, and -
acute ones as low ; and that this diftin@ion was afterwards.
changed to the contrary, and has fince prevailed univerfally,

If Ptolemy was not acquainted with this double do¢trine,
it is as eafy to account for his limiting them to the feven {pe-
cies of the firft diagram, as it is for Alypius to make them
fifteen by the addition of two more diefes. It was very eafy to
fallinto this'miftake from not obferving the limitations prefcribed
by the diapaforis in the two diagrams.

. ' ' . If.
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If we examine the mutations of the thirteen modes [Plates
VIIIL. and IX.] it will be found that the extreme modes at
the fixth fharp and .fixth flat cannot be equally perfe@& with
the others, unlefs thefe additional diefes are continued, to give '
a latitude of mutation, by rifing a fifth, from a fcale of fix
fharps to one of feven; or to- fall a fifth, from a fcale of fix
flats to another of feven. '

Yet thefe auxiliary fcales muft not be confidered as princi-
pals, but only as increafing and perfeQting the powers of
mutation in thefe extreme modes, in common with . the
others,

Wi thout attending to this obfervation, and feeing how much
the number of modes depends on thofe of the diefes, we
thould determine in favour of the fifteen, mentioned by Alypius,
rather than the thirteen of the Ariftoxenians, until we recolleé
the firlt limitations of the modes, which confined them to the
fpecies of the diapafon, in which neither of thefe additional °
diefes is found ; becaufe the notes to which they are applied
are the natural and fixed points, from whence the diapafons in
each diagram begin their progreffion. Thus B natural in the
firft diagram, and F natural in' the fecond, could receive no
alteration in their firft application; but from the neceflity of
forming two auxiliary fcales to perfe&t the mutations of fix
fharps and fix flats, . the feventh fharp and flat diefis became
abfolutely neceflary ; though neither the one nor the other can
be a principal note, or pitch of a mode,

“Thefe
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Thefe extreme founds are a part of the fefquialter chromatic
gender, and form an interval of twenty-one parts of the tetras
chord, equal to a deficient fourth peculiar to this gender,

Hence we may conclude that if the fpifs intervals within

the limits of diapafon (as defcribed at Plate IV.) are to dcter-
- mine the number of modes, whofe mutations are fully complete
there cannot be more or lefs than thirteen : for it appears, that
if the minor and major fcales were each to be formed into
modes in feperate and diftiné&t clafles, and be brought to the
account, we fhould have an even number ; becaufe the two
natural fcales being added to the two belonging to each diefis,
- would make them continually even numbers. But as no fuch
"is contended for among the ancients, we may conclude that the
fix fharp and fix flat dicfes, added to the natural mode, com-
plete the whole number, which Euclid and others have men-
tioned, and which muft therefore be limiteq to thirteen.

I have before taken notice of the Grecian diagrams, which,
" being a compofition of tones major and limmas, have occa-
fioned one of the prmcnpal objections by the moderns to their
do@rine,

This compoﬁt;on of -founds has always been underftoad
by the moderns to be the fcalc, or natural degrees of voice,
in which the eighths, fifths, and fourths only could be difco-
vered ; but as the imperfec concords of thirds and fixes major
and minor were not to be found in the diagrams, and as they
make fo great a part of mufical compofition, they havé con-

M cluded
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cluded it was impofiible 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 feven {pecies of the diapafon, the nature
and formation of the tetrachords, the genders, and other parts
of the harmonica, which would fo eafily have removed their
objections, by fupplying them with the imperfe& concords,
and every other mufical interval: nor did they confider the
nature and extent of their obje&tion ; for if an untuneable, or
inconcinnous feries of founds was improper for harmony, it
muft for the fame reafon be improper for mclody, even xf
attempted by the moft eminent profefors.

This laft, namely, melody, the advocates for modern im-
provements in harmony allow the Grecians to have had in
very great perfeGtion ; but yet deny the poflibility of their
having any knowledge of combination or harmony, from the
very nature and conftitution of their fcale, or diagram.

As this objeCion has already been removed by the difcovery
of the imperfe& concords, together with the tone major and
minor, femitone maj_ér and minor, and many other intervals,
which could not be found in a fcale of tones major and limmas,
but which, according to the rules laid down by Euclid, have
been difcovered in forming the genders ; -one may conclude that
the fcale of tones major and limmas was originally intended

for a very different purpofe than that to which it has been
applied

e
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applied by the moderns. But that I may not draw a conclu-
fion without good and fufficient authority, I fhall in fupport
of it thew the original of this fcale, its application and import-
ance in a mufical theory.

The feven fpecies of diapafon, as defcribed at Plate III.
fig. R, are regulated agreeably to this fcale. In order to un-
derftand thefe properly, we muft difcover fome particular found,
not only the moft chara@eriftic in the diapafon, but common to
each fpecies.

This found was diftinguithed by the ancients in every dia-
pafon by the name of Mefe, and its pofition was the next
found to the tone of disjunction, which is marked by a crofs -
in each fpecies of diapafon. Plate IIL.

This mefe determines the utmoft 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 diefis to complete the

whole,

As the mefe was the only found in every diapafon, that re-
quired two baffes to diftinguifh and mark the disjunction, its
pofition was regulated by the order in which the feven fpecies
of the diapafon were placed. By this the place of the princj-
pal found, or key-note, was eafily difcovered, as well as the
number of diefes neceflary to form a new fcale.

M2 Thus




84 THE THEORY Part I,

Thus the mefe was always found to be a fifth to the prin-
cipal note of the fcale; but when the temperament, or fecond
bafs, was applied, it was an eighth to it, and the principal
found or key-note of the fucceeding tetrachord.

This diftinguithed chara&er of the mefe, fupported by the
~ application of the fundamental bafles and harmonic principles,
prevented the difagreeable effetts of three tones in fucceffion ;
and the founds that formed the fcale are extra&ed from the
harmonics of each tetrachord.

Thus the knowledge of the ancients with refpe& to har-
mony appears to have been very great, in not admitting the
imperfe@ions of the fyftem of the diapafon : a fyftem incapable
of harmonic principles without introducing a new fcale, or
deftroying the whole theory by having three tones in fuc-
ceffion. .

If we examine the feven fpecics of diapafon at R, Plate III.
we difcover that the mefe defcends in an alphabet1cal order

from the firft to the feventh fpecies of diapafon thus, A, G#,
F#, E, D# C# :

This fyﬁem, at firft fight, has the appearance of bcmg dia-
tonic, but will be found to be tones major and limmas in the
Sccond 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
‘mefe, or note of disjunction.

If
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If we attend to the regular order in which the feven fpecies
of diapafon fucceed each other, and to the pofition of the mefe,
together with the number of diefes neceflary to form the feveral
tetrachords, on which the mutations o much depend, we muft
own this to be a theory deferving our greateft admiration ; not
only from the wonderful agreement difcovered among the fe-
veral parts, “but as it contains more mufical knowledge with
refpet to harmony, than any theory formed by the ma-
derns.

I fhall end this part, which has already been longer than
I intended, with one obfervation, which may put an end to
the difpute between the advocates for ancient, and thofe for
modern, harmony ; and which I have never yet met with in
any author. 'This is, that the great, the perfe&, and immutable
fyftem of the Grecians, fo little underftood, and almoft univer-
fally condemned by the moderns, is a very eflential part of our
own theory: for if the principal founds, or pitch, of the
feveral modern fcales are placed in an alphabetical order, in
the fame manner as the mefe, the relation of each principal
found to the next will be either a tone major or limma.

In confequence of this obfervation 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 fcience have
always been the fame, and are governed by the fame fixed
and unerring laws, though they are not always equally under-
flood: and I with to have any concord, or other mufical in-
terval, . pointed out,. which is not to be found in the har-
monica of the Grecians, '

As
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As 1 am defirous of removing every objeGion to the Gre-
cian doltrine, I muft not pafs over a very material one.”

Anftoxenus fays [p. 20.] ¢ that many intervals are modu-
¢« lated lefs than diateflaron, but are all diffonant.”

If this were true, all {yftems muft be difcords, which would
deftroy the harmonious conftitution of the tetrachord ; but as
he cannot be underftood to have any fuch intention, it muft
relate to the movement of the roots or fundamental bafles,
which move by fifths, or fourths. the inverfion of the fifths:
this will be eafily underftood; for in this theory we have no
inftance of the roots moving a tone, and the third is the only
motion that remains; the confequence of which 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 difcords, will be more particu-
larly explained. At prefent it is fufficient to obferve, that no
fuch motion of falling or rifing a third can be found among
‘the fundamental baffes of the tetrachords, except at the dif-
jun@ion at S, Plate III. which changes the fcale a fifth higher,
and is not one of the primes, but is a fecondary fundamental
bafs, or fourth term, and moves immediately into one of the
primes of the next tetrachord.

This explanation difcovers that this part of Ariftoxenus’s
do&rine muft be applied to the roots, and not to the fyftems or
melodies.

Euclid
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Euclid [p. 8.] mentions fomething f{imilar to what Arif-
toxenus has obferved. He firft enumerates the f{pecies of con-
fonances, and then fays that ¢ all intervals lefs than diateflaron
“ 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 thi} very account furnithes a proof of
Euclid’s being well acquainted with the imperfect confonances;
notwithftanding they are excluded from a place in the diagrams,
in the fame manner as the limma is in all other places of the
harmonics.

As the fame objection to all intervals les than diateffaron
being admitted among the primes, or fundamental bafles, muft.
remain, as before mentioned, we may obferve that the diagrams
are not difordered by introducing the imperfet confonances,
but are preferved in their firft and original ftate of tones major
and limmas, as fundamental bafes.

It rx{ay be expected that the difcords which make fo effen-
tial a part of a mufical theory fhould be treated of next, but-
as they will be better underftood when explained by the Ratio,.

I fhall referve them, together with their prcparatxons and rcfo-

lutions, for the Second Part,

Thefe obfervations do not fo properly come under the fixth
general head of the harmonica, according to Euclid; yet as
the knowledge of the primary fundamental bafics is fo effential

to
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to the mutations, it was neceffary to place them in that light
which their importance demands.

I now proceed to the Melopzia, or Seventh and laft Part
of the Ancient Harmonica,

VII. Of the MELOPAIA.

The Melopzia is that part of the harmonica which deter-
mines the motion, or fucceflion, of founds proper to produce air,
or melody; and, according to Euclid [p. 22.] confifts of Duc-
tus, Nexus, Petteia, and Extenfio.

¢« Duus” is a gradual fucceflion, either afcending or de-
fcending. '

¢« Nexus” direts the fucceflion to be by harmonic intervals,
fuch as a 3d, 4th, sth, or 8th, and the like.

¢¢ Petteia” is a repetition of a found in the fame tenfion.

« Extenfio” is a continued finging of a found in the fame
tenfion. :

Ariftides Quintilianus [p. 29.] has given many divifions
and fubdivifions of the Melop=ia; but if it means no more
than fimply to determine all poffible motion of founds, without

any
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any regard to the various combinations of time, the four parts
~mentioned here by Euclid give every thing that tift fubject de-
mands with refpedt to a fimple melody ; which, notwithftand-
ing, may be applied to two or more, with equal fuccefs, in the
following order:

“ Duus,” or a fucceflion of degrees :

Two, and fometimes. three, melodies may move in fimilar
motion ; and .two in the contrary, either afcending or defcend-

ing.

Four melodies may move in fucceflion by uniting fimilar
and contrary motion, :

>

¢ Nexus,” or the motion of harmonic intervals :

‘Two, and fometimes three, melodies may move by har-
monic intervals in the fimilar motion ; or three, and fometimes
four, in the contrary,

The two motions of the Du@us and Nexus may be vari-
oufly changed, and applied to one, two, or more melodies.

~ ‘¢ Petteia,” or the repetition of a found in the fame ten-
fion: '

By this the various combinations of time may be defcribed,
- but nothing relating to tune: or it may be applied as a bafs
to every found in fucceflion in the melodies ; for in this laft

' N. . inftance

-
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inftance, as the number of pulfations, or repetitions to divide
the time, is not limited, fuch an application of the Petteia to
founds in fucceflion will conftitute air, or melody, and when
united with the other parts of the Melop=ia, in two or more
melodies, is capable of producing great and noble effe@s.

¢¢ Extenfio :”

To know how to apply this part of the Melopaia, it will
be neceflary to difcover if a found, continuing in the fame ten-
fion, can be common to two or more fundamental bafles.

Of this we have an example in all bafles moving a fifth;
as in the disjun&ion of the tetrachord at R, Plate IIL. where
the laft note of the tetrachord is a fifth to the firft bafs, and
an eighth to the fecond, and continues in the fame tenfion
during the change of the bafs and two of the harmonics.

All ligatures, fyncopation, and the preparation of difcords,
are fo many applications of extenfion to two bafles, and are
in no refpeét contrary to the laws of harmonics. But if we
confider extenfion in its greateft latitude, it will be found to be
an application proper for three, four, or any number of bafles
or melodies in fucceffion : for as extenfion, when confined
to a fimple found, has not in itfelf any of thofe varieties we
meet with in tune ‘and time, it follows, that the motion of
other founds placed in oppofition to it, according to the three
firft parts of the Melopzia before defcribed, muft procure us
this effet. And if any difcords fhould be generated by the
founds 1 motion, when compared with the note of extenfion, .

they
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they are rather accidental than eflential, becaufs they require
no other refolution than that 'of continuing the motion of thofe
accompaniments, till they finally terminate in a confonant pro-
portion. - '

Thus extenfion being applied to C, and the bafs moving
C, D, E, or E, D, C, at the fame time, we have in this
cafe the difcord of the feventh at D, the fecond found, which
is refolved by the motion of the third found in the bafs at E,
without any alteration in the extenfion; and it would be the
fame if the thirds to the bafles and other harmonic founds were
added. But if any difcords are generated among the melodies
in motion, as frequently happens, they muft be regularly pre-
pared and refolved, according to the rules of difcords, but with-
out interfering with the extenfion, which may be continued
any quantity of time that the compofer pleafes.

Many examples might be brought from the beft writers,
if what has been already faid on this fubje were not fufficient
to explain this important part of the Melopwia; without which
harmony would lofe a great part of its beauty, and be robbed
of its principal and moft noble effecs.

———r R ——

‘T have now gone through the Seven Parts into which the
Ancients divided the Harmonica. I have given each part a
mufical conftru@ion, by which their mutual relation and agree-
‘ment have been explained, and reconciled to the laws of
harmony, beginning with the firft idea or definition of a mufi-
- cal found, and proceeding to the knowledge of intervals, or
the diftance to be obferved between one found and another in

the
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the formation of genders, fyftems, tones, or modes; from
which we have been able to form and regulate the feveral
fcales, and difcover the relation: which every found in a fcale
has to its principal or fundamental found; likewife how any
given fcale, taken as a principal one, is conne@ed with others,
- by which, under certain limitations with refpe& to the diefes
or pofition of the hemitones, the confonant and diffonant- mu-
tations are regulated; the number alfo of fharp and flac
diefes neceflary to perfe@ every fcale, has been colleted and
difpofed in a particular order, proper- for the difcovery of the
genders, as well as the fpifs and- all other intervals, which-can
be wanted in the moft claborate compofitions.

I was induced to, and encouraged in, this extenfive and.
arduous tafk by fome difcoveries which appeared to be of the
greateft importance towards the undertaking and explaining of ‘2
theory, which had for many-ages been only a fubje@ of difputes
neither party being able to- determime. any thing conclufive in °
- fupport of their different opinions, either for, or againft, the
harmonic principles of the- Grecian doGrine. Nor could I
have flattered myfelf with better fuccefs, had not the inver-
fion of the firft diagram.offered fomething the moft interefting
and agreeable to my withes. To this fucceeded the order of
placing the feven fpecies of diapafon in each diagram, which
encouraged me yet more to proceed ; but when the tetrachords
in their various pofitions could not be formed without the fharp
and flat diefes, and the conjun&ion and disjun@ion could nat
be explained without the application of the harmonic princi-
ples, I remained no longer in doubt, but was fully convinced

that without a perfe@ knowledge of harmony it muft have
‘ been
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been impoflible to have formed a theory fo exprefli-e and cu-
rious as the Grecian in all its parts; nor can it be underftood,

unlefs explained by the fame laws, by which it was originally
formed.

However, that I may give fome fatisfattion to thofe who
object to all theories not demonftrated by numbers and fup-
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 Pytbagorean do&rine, which will. be the fub--
je& of the Second Part of this Work..

END OF THE FIRST PART.

INTRO-
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INTRODUCTION

THE SECOND PART,

’ HERE are various applications and de-
l finitions given by the Ancients of the
word Mufic; but as they do not fall in

with the plan propofed, I fhall confider Mufic

in a lefs extenfive fenfe, and apply it only to Har-
mony and Melody.

Harmony is the {cience 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 caufes.

To difcover what this motion is, and how to
apply it to mufical founds, fo as to be able to
know their agreement, difference, or mutual re-
lation, is the obje& of Science.

It will be proper, as a preliminary, to explain
the nature and properties of mufical ftrings, with
refpe& to their different lengths and vibrations,
whofe agreement or difference is the obje& of the

Ratio.

On thefe a foundation may be laid, from which
a theory, the moft rational and agreeable to har-
mony, may be formed ; one that will not only de-
termine the proportion, agreement, or difference of
founds, with refpe@ teo acute and grave, but will
teach us their ufe and application, fo as to anfwer
all the demands that harmony or melody can pofli-
- bly make. But to arrive at this point of perfection,
fome original leading principle, fome univerfal cha-

raGer muft be difcovered, whereby not only con-
| | cords-
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cords and difcords, and their various combinations
may be known, but their progreflions and fuc-
ceflions ; for unlefs this very ufeful part of mufical
knowledge ‘can be determined by, and reconciled
to, the laws of fcience as well as of pradice, we
fhould ftill want a faithful guide, an unerring prin-
ciple,

It is not fufficient to know the feveral propor-
tions of harmonical combination, we muft endea-
vour to difcover fome principle that will not only
teach us how to form.the mafs, but how to give
_ it life and motion. '

All founds are formed or generated by motion ;
that is, by percuffion or collifion; and as the air
1s the medium that conveys the found to the ear,
if the motion ceafe, the found will alfo ceafe ; and
“to whatever diftance the found is carried along this
mediuin, fo far the motion pafleth, as it were in a
fphere ; according to the force with which the
{onorous body, the centre, is aed upon.

\ . O . The
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“The parts of a fonorous body being thus put
in motion, the trembling or vibration is either equal
and uniform, or elfe unequal and irregular; and
according to the conftitution of the fonorous body
is fwifter or flower: from whence arifes the differ-
ence of founds.

Sounds are concinnous, or inconcinnous ;
that is, fuch as are proper, or improper, for
mufic. :

Again, they have the difference of acute and
grave ; which, like great and fmall, are but relative
ideas ; each of them has a certain magnitude, but
one only is great, and the other fmall : thus if two
founds of different dimenfions be compared, one
1s acute and the  other grave.'

This relation of acutenefs and gravity is one
of the principal and moft interefting parts of a
mufical theory, and is properly the obje&t of ma-
thematical demonftration.

“The
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The dcgreeé of found may be infinite ; yet
with refpe& to thofe which are proper for mufic,
they are limited.

All founds differing in acutenefs and gravity
conftitute an Interval. |

This interval may form a concord or a difcord, -
according to the relation of inequality, or parti-
cular difference of tune. But in order to fix the
degrees of tune, and meafure their relations by .cer-
tain determinate qualities, we muft have recourfe
to the Pibrations of elaftic bodies and their differ- -
ent Lengths.

If two frings of the fame length, thicknefs,
and tenfion, be put in motion, they will vibrate in.
equal times ; that is, they will move in the fame
meafure, joining and uniting in every courfe and.
recourfe, keeping {till the fame equality of motion
and identity of tune, having no interval or fpace
between, Therefore the habitude of thefe two
ftrings is called unifon, and has the fame relation

0 2 _ to
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to founds that unity has to numbers, and is in
the ratio of 1 to 1, or of 2 to 2, &c. -

If two ftrings are in all refpe@s the fame,
except their lengths, which are in the proportion
of 2 to 1, that is, when the grave flring 2 is as
long again as the acute 1, the graveft found, or
longeft ftring, will make but one vibration in
the fame time that the acute, or fhorteft ftring,
makes two; and when compared together will
make the interval of an o@ave, whofe ratio is
as 2 to 1.,

If fix ftrings are taken, whofe 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
reverfe of this if the fame numbers are applied to
‘the Vibrations ; for then the lefs of any two next
numbers will be the grave, and the other will be
the acute.

* Hence we may obferve, that the different lengths
of chords are inverfe 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 increafed, fo their vibrations are in the
fame proportion decreafed, and vice verfa. |

Here then we difcover two diffinf? charalters in
mufical ftrings: the firft gives the ratios, which
exprefs the intervals from the acute term to the
grave, by comparing a fhorter ftring with a longer;
the other gives the ratios, by comparing the vibra-
tions of a grave with an acute found; and each
of thefe operations begins at unity, and moves in
a contrary direion,

As the rzitios are the fame in each, it may feem
~ very immaterial whether we defcend or afcend from
a given found or pitch ; but when it fhall appear"
that the formation of e minor and wmajor fcales
.. depends on thefe two oppofite properties in mufical
ftrings, the importance of the application will fufhi-
- ciently juftify the diftinétion.

For the information of thofe who are unac-
quainted with the nature of thefe operations, I
' B have
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have at Plate X. fig. K, placed fix lines, which
reprefent fo many ftrings, whofe different lengths
from unity fhew the different ratios of their inter-
vals. The figures placed on the left of thefe lines
I, 2, 3, 4 5, 6, indicate their different lengths ;
and thofe on the right thew the mufical interval, as
an oftave, 12th, 15th, &c. with a letter annexed
to each, the more readily to difcover their relation
to unity, whofe pitch is fixed at B.

Thus from B to B is an o&ave in the ratio
of 1. 2. '

From Bto E is a 12th, or compound jth, in
the ratio of 1. 3.

From B to B a 15th, or compound o&ave, in
the ratio of 1. 4.

From B to G a 17th major, or a major 3d, twice
compounded, in the ratio of 1. 3.

From B to E a rgth, or a sth, 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, 3. 4. a fourth,
2. 4. an o&ave, 3. §. a fixth major,
2. 5. atenth, or 3d major, 3. 6. an o&ave.
2. 6. a compound sth, 4. §. a major third,

" 4. 6. a fifth,
5. 6, a minor third,
And if the fourth firing had been doubled, we
fhould 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 the whole combination, I have
limited the feries to fix numbers, in order to pre-
ferve the fundamental bafs E in the grave, with its
harmonics, a minor 3d and a sth, in the ratio of

"6. 5. 4.

By thefe harmonics, which are formed from the
different Lengths of frings in an arithmetic feries,
we have the true original principle of the minor
mode, which has, by defcending from unity, a
minor 3d, next the fundamental or graveft found
at E6.

I fhall now examine the Pibrations by the
fame fix numbers, at Plate X. fig. L.
Thefe,
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Thefe, like the former, proceed from unity,
but in a contrary direGion ; for as the number of
vibrations in a given time is exprefled by the fame
feries as the lengths of frings 1, -2, 3, 4, 5, 6,
the {lower vibrations are the grave, and the quicker
are the acute.

Thus the ftring that vibrates once is an oQave
graver than the ftring which vibrates twice in the
fame time 1. 2; and for the fame reafon 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 exprefled by the
fame ratios from grave to acute, as they were before
by the different lengths of ftrings from acute to
grave ; alfo the major 3d next to the fundamental,
F, A, C, or 4, 5, 6 ; whereas the Lengths of
ftrings placed the minor 3d ‘next the graveft or

fundamental found, 6, s, 4.

From thefe oppofite properties in the fame mu-

fical frings we difcover the two fpecies of thirds,
’ and
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and in them the effential principles for the forma-
tion of the minor and major fcales, which in ano-
ther place will be more fully explained.

I fhall now make fome obfervations on the pro-
du&ion of confonant intervals as they are derived
from a fingle vibration ; by which the true cha-
rader of a fundamental bafs and its harmonic pow-

ers will be found the great and leading principle
of a theory of harmonics.

In- examining the feveral intervals which pro-
ceed from unity, we find that notwithftanding their
great variety their effe@ts are all dire¢ted to one
point, in order to mark and diftinguifh one ori-
. ginal, or primary, found, fuperior to the others.

To illuftrate this I fhall take the whole feries,
as fet down in the harmonic tables, Plate XI. &c.
which are formed in confequence of the vibrations
of ftrings, and are the foundation of the fecond
diagram, as the different lengths are of the firft.

P . Here
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Here we may obferve how a given found at unity
in generating its harmonics ftrengthens itfelf, and in-
creafes its powers by its o&aves ; thus 1, 2, oQave
(after which its fifth 2, 3, exifls in its way to.its
next oftave 1, 2, 3, 4, which at the fame time:
generates a fourth 3, 4, after the original found is
reinforced by two octaves) proceeds to the imperfect
concord the third major 4, §, or (which is the
fame) its feventeenth major 1, 5, in its way to
its nineteenth 1, 6, or o&ave to its fifth 3, 6
and finally finithes the whole creation of harmonics,
with its third ocave, 1, 2, 3, 4, 5, 6, 8.

There are two other imperfe& concords, viz:
the minor third 5, 6, and the minor fixth 5, 8
but as they are formed by the mutual relatxons,
and not by the prlmary, they cannot be funda-
mental bafles in a major fcale.

In the operations above defcribed it muft be
owned, that nature feems to proceed with the greateft
caution in not permitting the fifth and third to
appear until the bafs advances to its different oc-
taves; thus acquiring frefh power by their addition, it

: preferves
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preferves the firft impreffion of a generator or funda-
mental bafs, which otherwife might be weakened and
overpowered by hearing the fifth and third too foon.

It appears alfo that the fifth, the next in de-
gree of perfeion as a concord to the o&ave, is
doubled in the feries, as 2, 3, and 4, 6; the fourth
alfo (by the mutual relations, not fundamentally)
is doubled as another perfe& concord 3, 4, and
6, 8. But thefe fourths are only fo many o@aves
to unity, as 1, 2, 4, 8, and therefore are a great
addition to its power.

It appears alfo, that as neither of the thirds
or fixes is doubled, one may conclude this is a
fufficient reafon for their being diftinguithed as im-
perfe& concords; and being only once heard in
the whole combination, they are prevented from
becoming predominant, or from diminifhing the
natural powers of the fundamental bafs.

From thefe obfervations the charadter and per-
fe@tion of a fundamental bafs muft be admitted as

the original principle of harmonic combination ;
P 2 {ince
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fince it contains within.its o&aves all the confonant
intervals, which, when united and fung together,
yield one of the moft pleafing and perfe¢t com-
binations that can be produced by harmony. But
this charaer does not abfolutely depend on its
'being accompanied with the whole creation of its
harmonics, fince they are fuppofed to exift in as
full and ample a manner in F, A, C, or 4, 3, 6,
as if the whole feries in the harmonic tables (which
are comprehended in three letters to each rpot) had
been applied : and into whatever pofition thefe har-
monics may be tranfpofed, as from F, A, C, to
A,C, F, or G, F, A, or to any other form, yet
F will be the original generator, though lefs power-
ful in proportion as the harmonics are further re-
moved from their original place of gravity.

’

From what has been obferved on this fubjeét,
it appears to a demonftration how every fundamental
bafs generates its own harmonics, either by the
different leng:bs, or the wvibrations of ftrings.

It now remains to thew the relation and connec-
tion that, one fundamental bafs has with another,
in
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Th order to difcover the true principles by which the
motions of the different harmonics are regulated fa
as to conftitute melody.

.

The harmonics- of a given found, or funda-
mental bafs, can have no motion, or change, but
among themfelves, wunlefs the fundamental bafs
moves to another bafs, whofe relation to it is fuch
as produces the: moft agreeable alteration poflible
among the harmonics.

What this relation is with refpe&t to. thefe
bafles comes now to- be explained.

In the arithmetic feries, which has been applied

to the different lengths of Pcrings; or their vibra--

tions, we find only zbefe three primes, 2, 3, 5;

but as the ratio 2, 3, is a more perfe& relation than
4, 5, or £, 6, it muft therefore haye a preference

in dire&ing the motion of the fundamental bafs.

As the harmonics have been generated from
unity, fo the motion of the fundamental baffes muft
be dire@ed from the fame point,

Thus

—— e — A .
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Thus if we take a given found as a principal
generator exprefled by unity, and compare it with
3, according to the different lengths of firings, we
have 1, 3, or a compound fifth defcending; and
by a like comparifon with their vibrations, we
have alfo a compound fifth afcending from unity,
See Plate XII. where C is made the principal
generator, and has an immediate communication
with its two produds, F its fifth below, and G
its fifth above. | »

Thefe are therefore the firft and ‘primary mo-
tions of the principal generator, and their relations
are the moft perfe&, as they form a geometric feries
in the ratio of 3; far as the vibrations give 1, 3,
afcending, and the lengths of ftrings give 1, 3,
defcending, the ratios will be equally exprefled by
continuing the feries, as 1, 3, g; in which the
mean, or fecond, term is the principal, as unity was
before: now if cach of thefe three terms be mul-
tiplied by the arithmetic feries, or only a part of it,
as 4, 5, 6, [Pl. XIIL} or 6, 5, 4, [PL XIV.]
according to the fpecies of third wanted next the
fundamental, we thall have the harmonics of each,

from

L 4
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from which the fyftems of tetrachord and diapafon

are formed.

Hence it appears that a theory of harmonics
depends on the wnion of a geometric with an arithmetic
feries. The firft direé&s the moft perfe® motion. of
the fundamental bafs, as from 3, 1, or 3, ¢, and
by the other we difcaver the harmonics of each,

Thefe principles being applied to the lengths
and vibrations of ftrings yield all the intervals pro-
per to form the minor or major fcales ; and if the
geometric progreflion be continued in the ratio of
3, as in the harmonic tables, we fhall have an in--
creafing feries of flat diefes by the different lengths
- of ftrings, [Pl. XIV.] and of ‘fharps by their vibra-
tions, [Pl. XIIL]. together with that vaft 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 fome few operations of numbers that they

" may be more readily applied to mufical intervals.

As
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As every mufical found ftands in fome relation
to a given one, or-unity, it follows that each muft
be exprefled by its particular number in the har-
monic tables, in order to fhew its relation to unity,
or to any other number, or found.

There are two forts, or f{pecies, of motion in
mufical founds mentioned by the Ancients.

The firft the diaftematic, or moving by 1kip,
which feems natural to the gravity of the funda-
mental bafs.

The other ‘the f{yftematic, which -confined
the founds to the natural degrees of voice, peculiar
to melody. | |

To preferve thefe fpecies of motion diftin&, two
forts of progreflion are required, which, as they
are eflential to this theory, are formed into har-
monic. tables.

The firft 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, 37, 81, &c. Thefe are placed in the
margin on-the left of each table, and ftand as fo
" many Roots, from which the harmonics are formed
by the application of the fecond progreflion, that
is, ‘the arithmetic ; which is placed in every column
next the root in this feries 1, 2, 3, 4, 5, 6, whofe
common. difference is. 1. See Plates XIII and
. XIV. To this progreflion the 8th is added, in
order to extend the whole to the third diapafon,
which comprehends, as has been obferved before,.
the whole variety of confonant intervals.

The mufical letters ftand in the next column,
as harmonics-to the root ; and their relation to
cach other, or to the root, is determined by the
arithmetic feries, which alfo exprefles the ratio of. -
each interval.

Each root of the geometric feries is the mul-
tiplier of the arithmetic, and is the common dif-
ference of that feries : 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. Alfo root. 9 will mul-.

QU tiply-
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tiply the arithmetic feries, and difcover its har-
monfcs, as follows: 9, 18, 27, 36, 45, 54. Hence
“we not only have their mutual relations, but thofe
which arife from comparing them with the har-
monics of any other root, however remote. - -

The harmonics of each root, as thus defcribed, -
are in their loweft denomination, and the numbers
- parallel in the fucceedingicolumns are their refpec-
tive oQaves, .made fo by multiplying the firft, "and
every fucceeding, produé of the root by 2. |

.

Thus by multiplying either of the primes 2, 3,
5, by 2, the produ& will be o&ave; and if conti-
nued, as in thefe tables, will be a ferics of geome-
tric proportionals in the ratio of 2 : but as a feries
of o&aves, applied as baffes or roots, can make no
alteration in the harmonics,- which wiil always be
the fame, the other two primes 3 and 5 will abun-
dantly fupply all that is neccflary.

. We have already feen the great variety -which
arifes from a progrefiion 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, 35, 25, 125,
This {eries is alfo formed into harmonic tables ; the
et at Pl XV, reprefents the different lengths
of ftrings, and correfponds with the firft diagram:
the fecond agrees with the vibrations Pl. XVI,
and correfponds with the {fecond diagram,

In thefe tables every root is multiplied by the
arithmetic feries, 6, 55 45 OF 45 55 6, by which we
Have a minor third 6, 5, next the fundamental bafs
in the firft, and a major third. 4, 5, in the fecond
diagram ; and by adding 24; a multiple of root 3,
taken from the triple progreflion, PL° XVI, we
have two fpecies of thirds in the harmonics of root
5, in each diagram ; and by proceeding in the
{ame manner with the quintuple progreflion, we
have the fame two {pecies of thirds. to every fuc-
ceeding root ; and the femitone minor 24, 25, is
not only the interval formed by thefe two {pecies,
but is alfo difcovered ‘in the quintuple progreflion,
between E 1zo of root 5, and E# 125 of root:
25, in the fecond diagram.

| Q.2 . As
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- As it is of the greateft confequence in a theory
.of harmonics to know the ariginal of all intervals
which proceed from unity, the better to difcover
their feveral relations, I fhall 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 progreflion,
Pl. XVIL "

In thefe harmonic tables the quintuple pro-
greflion proceeds from 5, to .25, the next page pa-
rallel with 1it, and after to roet 123, in the next
or following page parallel with the former ; and in
the fame manner the roots ;proceed from left to
right, as 13, '7 5, 375, quintuple, or in the ratio
of 5. But if they proceed from one root to the
mextin the fame calumn, the progreflion is in the
‘triple, as 5, 15, 45, in the ratio of 3.

It muft be obferved, that the arithmetic feries,
which multiplies the root, expreffes at the fame
time the ratio of the produ@s : thus, if we multiply
15 by 6, 5, 4, we have go, y5, 60, whic_:h are
“in the ratio of 6, 3, 4. | ‘
‘ ' Having
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" Having explamed the principles on which thefe
harmomc tables are conftru&ed, it remains to thew
the ufe of them in a theory of harmonics, by the
following rules.

o

Raules relating to the RATIO.V‘

The harmonic tables contain a feries, or progf-
fion, of roots from unity in the ratios of 3 and 5, and

the harmonics. to each are formed by the arithmetic
{eries before defcribed.

Rule 1. Every root and its harmonics are mul-
tiplied by 2, by which we have a feries of fim-
ple and compounded o&aves contmued in the
ratio of 2.

\ II. Hence it follows, that every compounded

- number in the ratio of 2 fay be reduced to its
loweft denommatlon by a continued divifion by 2 ;
‘and the compounds of the roots of 3 or 5 may be
. reduced in like manner by a divifion 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 exprefled by thofe
" 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

32 = 1% the common di-

a common divifor ;. thus = n

vifor will be one of the primes 2, 3, 5. In fome -

cafes the lefs term is fubftrated from the greater,

and the produ& will be the divifor ; thus Z =2 a

50 3
8 6 . ‘ .
fifth, or —:s == ; femitone major.

V. When two or more ratios are added toge--

" ther, they muft be placed as fra&tions, and the nu-

merator of the firft, and the denominator of the.
- {econd, muft be divided by a common divifor, till

brouglit to their loweft denomination. Thus if we

add a tone major and minor together, the fum will.

. 1
‘ ' ird: 1242=35 S
beamajor third: 134 2=5, alfori4-45=1
1

Thus the major and minor thirds being added.
~to a fourth, the extreme founds are o&ave to

each. other. Alfo a comma. 81. 80, added ta.a

tonc

—
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. . 9 1
tone mirtor 10. 9, is a tone major, I g + 5=
: C . 8 1

0N

VI. It happens fometimes that we have no com-
mon - ‘divifor, in which cafe the two numerators,
and the two denominators, muft be multiplied into
each other, and if the produ& has no common
divifor, we are fure it is in its loweft denomination.

Thus a major third, and a tone major, added
5 .94 ¢
to’gether, Iits = ft’)rm‘a greater 4th, or
tritonus. '

VII. If a minor third be added to a deficient
. N ~ . .-
third, we have a common divifor only to one nu-

2

merator and one denominator, 1 §+ 32, Here 6

27°
: 9
and 27 are divided by 3, which gives a new nu-

- merator and denominator ; but as the divifion can

go no farther, the two denominators muft be mul-
tiplied for a new denominator, and the two nu-
merators, in like manner, for a new numerator,
and the produ& will be a femidiapente, or im-

2

perfc& s5th.  Thus, 1 ?-{- = j:’

9 - VIIY,
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VIII. If, after the divifion is finithed, there.
remain two quotients above, and but one below, or
the contrary, the two quotients muft be multiplied

by each other, and placed as a fra&ion with the
one : thus, if a tone major be added to a femitone

3 2
P 9 16 6 : .
major, I 3+ ;=5 we havea minor third for the
1 5 .

produét.

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 muft write unity over and under each,
and then proceed with the divifion as before.. -

1 2 [

- 9 4 1109, 9 4 16 1o

Thus 1 4+ 5 4+3; then 1 34+ S+ 5+
1 3 1

3 2 1 ) 3 2 2 1
N ST NG 9 L 16 10 9,
then 1§44+ 5 +3; then 124 5 + 5+ 35
3 1 13 1
1 . 1.
1 . . . R X
3 26 2 x 2 2 1 '
9 4 18 10 9, 9 4 16 4oy 93
then 1 3L+ +g; then 1 34 +5+35= 2
1 oL 4 o 3 1 4
t 2

a fifth, or diapente..

This
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This laft operation includes the whole, which,
had it not been to thew the progrefs of the divifion,
would at firft have been prefented in this form
only. '

. X. If we would know the intervals which com-
pofe the fyftem of diapafon, we muft extra@& them
from the harmonics of any three next terms or
roots; as I, 3, 9, or 3, 9, 27. The o&ave of
~ the middle or fecond term, or principal fundamen-
tal bafs, is to be placed firft, and the fucceeding
- founds to follow in the order of a fyftem; after
‘which we muft divide each with the next, by a
common divifor, or by their difference, and .we
fhall have the ratio of each interval, from acute
to grave ; whofe fum, when added together, is
equal to the diapafon.

Example : from 1, 3, 9, of the firft dia-
gram, Rule IV. |

Tetrachord.
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We have here the ratio of 36 4 40 = 2 a tone
minor, and 40 + 45 = -g a tone major ; and of the
others, placed in fractions above, in this example.

XI. It muft be obferved, that in a defcending
feries from acute to grave the fra&tion is formed by
placing the lefs number above, but in an afcending
feries the lefs number of the fracion is below ; as
in the following example, taken from the three firft
terms of the fecond diagram, 1, 3, 9.

S T&rachord. : .
9 10 16 9 10 9 15
505w\t o5 3 %<

24, 27, - 39 32 36, 40, 45,  48.

C D E F G A B C

=~in

In thefe two examples of diapafon the great
advantage of the ratio is difcovered; for though
each is compofed of three tones major, two minor,
and two {emitones major, yet their pofition in each
is very different; and as the harmonious conftitu-
tion of the tetrachord, which is the produ& of the
‘three next terms, 1, 3, 9, or 3, 9, 27, &c. is
the original of thefe and all other fcales, we muft
look there for their effential diffcrences. .

Thus,
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Thus, ‘in the firft tetrachord from C to D is
a tone minor, which in the fecond is a tone major:
alfo from D to E is'a tone major in the firft, and
a tone minor in the fecond. Befides this, as the
intervals in each diapafon are the produds of the
feries 1, 3, 9, which is in the ratio of 3, their
motion or f{ucceflion muft be conformable to that
feries, which will not permit us to move from 40
to 45, becaufe they are the produés of 1, 9, and

not 1, 3, or 3, 9, which regulate the motion of
all the others.

From thefe obfervations we difcover that the
geometrical progreflion of the fundamental bafs is the
.governing  principle, and that the fyftem of tetra-
chord, which made fo great a part in the Grecian
theories, had, from its fimplicity, a preference to
the diapafon, which, when applied to the funda-
mental bafs,” or three terms, is incapable of pro-
ceeding as a fyftem from one cxtreme to the other,
unlefs the fyftem is difcontinued by an’ incompofite
interval, of a third, as in the following example,
which is the fame defcendmg or afcending.

Rz; . . CD

»
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P aainan

C'DEFGATC CTB CH
24:27:30’32:36:40’48»453481 '

3 9 3 I, 3 I; H % 3
C G CFCUF CG C..

In this progreflion it appears how great a fhare
the fecond term 3, or principal generator, has in
refped to the firlt and third terms z and 9.

XII. To know the relation of a root and either
of its harmonics, they muft be brought as near
together as poflible, by dividing the harmonic by
2. Thus, to find the ratio of 27..9 ; as I cannot
divide 27 by 2, 1 muft multiply 9 by 2, which
gives 18, and then (by Rule IV.) I = 3 alfo
of 49. 9; 9 muft be multiplied till brought the
neareft to 45, as ¥ =% a major third.

But in order -to fave the trouble of multiplying

or dividing the terms to be compared, we may
" extra& them from the harmonic tables.

XIII. Thus
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XII. 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 neareft to 729, and

find it to be 768 ; then placing them as fra&tions,
768 2356

and proceeding by Rule IV. 7 = =p Wwe have a
limma, or the difference between C in a natural
fcale, and B ina {fcale with four fharps. Alfo if
81, a fifth to root 27, be comparcd to 5, a major
third of root r, we proceed as before, except in

the divifion, and find the ratlo z— a comma, which

is the dlﬁ'erence of Ain C fcale, and A in G
fcale ; and if we add the comma to the limma,"
by Rule V, we have a femitone major: thus

Ty
In the fame manner we may proceed to difcover |
by thefe tables all other intervals, however remote :
“as for inftance, the Pyrbagorean comma 524288,
and 531441, which is a comparifon of a multiple
of the firft root, with the fifth of the twelfth
power, root 177147.

It muft be partlcularly obferved, that every ,.*;:
fcale is perfe@ed by the harmonics of the thrpg‘
- - me;(;
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next tetms, and that the produ@ of no other can
enter into its compofition: thus, 1, 3, 9, or 3, g,
27, &ec. :

" XIV. If we would know the difference between
"~ the firft and laft note of a feries, we muft obferve
that the ratio is formed {o as to diftinguith the
afcending or defcending intervals, by placing the
- greater or lefs number of the fraction uppermoft 3
agreeably to Rule XI; after which we méy pro-
ceed to add them together, according to Rule IX,

C G A E F CG
Thus, I%+%+%+:—g+%+%=

~le

In this example the laft note is a fourth lower’

than the firft.

'Chefe rules being {ufficient for the addition of
intervals, I proceed to explain how a lefs interval
may be fubffradied from a greater, in order to dif-
cover the difference.

XV. In comparing one interval with another

they muft be placed as fradtions, and the fign of
| ' multiplication



TO THE SECOND PART. 127
multiplication pﬁt between them, to fhew that the
numerator of the firft is to be multiplied by’ the
denominator of the fecond ; and the denominator

of the firft by the numerator of the fecond. Thus "

the difference of a tone major when compared with

. . 8
" a tone minor is a comma : § X g = ., a comma.

between an ottave and fifth; 2 g: % a fourth ;

X
between 2 fifth and fourth, 2 x -;f ?, a tone major;

between a fifth and fixth major, x3==, a tone minor;

3___ 16
X 2= a fe-

between a fixth minor and a ﬁfth, - e

mitone madjor.

If the produ&s are not in their loweft denomi-
nation, after - this crofs multiplication of the ra-
tios is finihed, they muft be divided by a common
divifor. Thus, if from a fifth we fubﬁra& a major

. 6
third, -the remainder is a minor third : i = To =2

a minor third,

If we fubftra& a femitone major from a tone

i ' i inor : xS0 1
minor, we have a femitone minor : =X == = 2L
The common divifor here is 6, the difference be-

tween
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tween 150 and 144, (fee Rule IV.) and the pro-
du& is a femitone minor, -

If from a minor third a deficient third is taken,

. 6 z 162 __ &1
the refidue is a comma: {x &=l =g, a comma.

XVII. When the multiplication of the ratios is
finithed, and the produé&s have no common divifor,
we may be fure they are in their loweft denomina-
tion: as for example, the difference between the
tritone 45. 32, and the femi-diapente 64. 43,

(3 x %’) is = 2, their loweft denomination. -

XVIIL If the ratio, or difference, is not well
underftood, we muft look for the numbers in the
harmonic tables in either of the diagrams: as for
example, 2048 is a multiple of root 1B, in the
firft, or of F, root 1, in the fecond diagram ; and
2025 is Ch, a-minor third to the fundamental bafs,
root 4035, in the'quintuple of the firft, oris E#, a
major third to the fundamental bafs at root 403, in
‘the quintuple of the fecond, diagram. If, after
this, a more fatisfactory knowledge . of this ratio is
wanted, we may add it to fome other fmall quan-

tity
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tity as at Rule V. For example, %‘?8 -+ -z-% = :-:E»

an enharmonic diefis.
: . 2048 25 __ 256
Alfo a femitone minor added, - + 2 = =
a limma. Or a greater femitone minor added,

30:8 135 _ 16 . .
s5; T s = ip @ femitone major.

To account for thefe two fpecies of minor fe-
_mitones, as well as the two fpecies of major, we
muft fubftra& either a femitone major, or a femi-
tone minor, from a tone major, and the refidue
will be in the firft eafe a greater {emitone minor,
and in the fecond a greater {emitone major.

6 __ 133 2

9 1 I35 _;‘ 3
For example, § x : = ;3 exceeds ;> by 4 com-

. 9 25 _ 27 16
ma; and § x ;= I exceeds ;- by a comma.

From thefe divifions of the tone major, the im-
poflibility of an egual/ divifion of intervals is very
evident ; for if we divide the tone minor, it will

. o 6
be alfo into unequal parts. Example, xg=5,

a femitone minor. And the fame inequality will be
found in dividing all other intervals difcovered in a
theor)_r of harmonics.

S There
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There are other methods by which the addition
and fubftra@®ion "of intervals might have been ex-
plained ; but as thefe appcared to be the leaft dif-
ficult, I have therefore given them a preference,
and doubt not but they will be found fufficient
when applied to the harmonic tables; in which,
every interval, however minute, may be difcovered,
as alfo its root, or fundamental bafs, together with
its fcale and relation to all others, whether with
‘minor or major thirds ; for I muft obferve, that
‘there are as many poﬁtlons of thefe two {pecies of
fcales, as there arg flat or fharp diefes, exclufive of
the two natural {cales,

Thefe are the principal Rules in refped ta the -
Ratio, by which the following theory will be un-
derftood without much dlfﬁculty

~ THE
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MONG the works of the Grecians, publithed by
M. Mecibomius, we have an Introdufion to Mufic
by Guadentivs, the Philofopher, a favourer of the
Ruatio. In the 17th page of his Introdu®ion, he has laid down
€100 Diagrams, which, being in their degrees compofed of tones -
major and limmas, have given occafion to the moft formidable
objection to the Grecian Theory.

S 2 " Thefe

->
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Thefe two diagrams I come now to examine. They are
to be confidered as one general and univerfal fifiem, in which all
particular fyftems are contained.

A particular fyftem may be limited to fome part of an uni-
verfal one, but is always a regular colle&ion, or compofition,
of many things; by which a chain of principles is linked to-
gether, and their feveral parts follow, and depend on each
other.

In explaining thefe diagrams there are two things to be
kept conftantly in view : the one, the different lengths of
ftrings, which is the foundation of the firft diagram ; and the
other, their different 'vzlzmtzorzs, which is the foundation of
the fecond.

Thefe diagrams, as they now ftand, are compofed of tones
major and limmas, which are placed before the large num-
bers in the firft, and after them in the fecond, diagram. See
Pl. xvini, The fifteen names are common to each; but the
numbers placed before the names reprefent the lengths of ftrings

in the firft diagram, and thofe placed after reprefent the vibra-
tions in the fecond. :

But in order to difcover thg original feri¢s of which thefe

-numbers are compofed, they muft be divided by 2, to brmg
them to their loweft denomination,

2592’
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9 9 256 9 as6 9
8 8 243 8 243 - 8

2502 | 2304 | 2048 | 1944 | 1728 | 1536 | 14358
1296 | 1152 | 1024 972 864 5 68 729
648 | 576 512 486 432 384.
324 288 256 243 216 192
162

144 128 ' 108 . 96
81 72 64 |. 54 48
36 32 27 24
18 16 | 12
9 8 6
4 -3
3
1

From thefe reduced numbers a geometrical progrcﬁ'ldri is
formed in the ratio of 3; as 1, 3, 9, 27, 81, &c. in the har-
monic tables belonging to each diagram. Pl x111 and x1v.

I thall now place this feries in the following order, begin~
ning with unity, and annex to each number one of the feven
‘mufical letters; the choice of which is determined by the
greateft number of fifths afcending and defcending thhout
being obliged to make ufc of either flats or tharps.

Firft Diagram, Lengths of firings defcending from unity.
B E A D G C F
I 3 9 27 81 243 729

F - C G D A E B
_ Second Diagram, Vibrations of frings afcending from unity,

From
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From' this defcription we may obferve, that the different
lengths of firings are inverfe, or reciprocal, as their different
vibrations ; that by thefe propertics in mufical ftrings, the

feries in the firft diagram muft defcend in the ratio of 3, by a

neceflity equal with that which obliges the fecond to afcend
from unity in the fame ratio,

We alfo difcover, that inftead of a fcale of very untunable
degrees, fuch as are tones major and limmas, we have a cons
tinued feries of triples, in geometric' proportion, each of which
being multiplied by an arithmetic feries 1, 2, 3, 4, &c. generates
its own harmonics and all other confonant intervals, and muft
therefore be confidered as the root, or principal, by which
thofe harmonics exift, as may be feen in the harmomc tablcs,
PL x1v, &c.

This progreﬁion from each to the next is in a compound
ratio of a fifth, viz. a twelfth; by which means we have the
oQtave to 1, in our way to the fifth, 1, 2,3, This o@tave
appears neceflary to every root; not only to approach the
fifth in its true ratio 2.3, but alfo to unite the two great prin-
ciples on which this theory fo much depends, which are the
geometric with the arztbmetzc progreffion.

Thefe oQtaves neceffarily multiply the firft feries of cheI{_
roots into fourteen, when ranged in a feale, as in the two
diagrams, Pl. xviir; but as the Grecians deemed this an

 imperfe {yftem, they added another found, viz. Proflamba- 4
nomenos, in the ratio of 1. 4, by which the whole was com-

prehended in two ofaves, when formed into degrees, which
they
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* they reckoned the moft perfet fyftem, as containtaing all the
lefs. See Pl x1x; in which the two diagrams are inverted,
and the mufical letters applied to each found. :

. That 3 ferics, in the ratio of 3, fhould be formed into a

fcale of degrees, confifting of tones major and limmas, feems
neceflary to. preferve the numbers according to their magnitude;
“as they reprefent the different lengths of ftrings and their vi-
brations ; to defcribe both of which praperly required the
inverfion of the fcales to be placed'in oppafition to each other, -
~ in order. to fhew that the fame number which reprefents an
acute found in the firft, was the fame which reprefentcd a grave
found in the fecond. But as they could not in this form be
applied to either of the genders, it cannot be doybted but that
fome other form was neceflarily implied, and generally known
to be the only rational foundation of a thgory of harmonics.

Neverthelefs it muft be owned, that for want of a more parti-
cular explanation of this doétrine, the writers of fucceeding ages
have been miftaken, and have formed only one fcale of degrees
out of the two diagrams ; and fome writers on this fubje& have
explained grave founds as high, and acute as low,

The  whole thcory' thus difordered, and cvery pr}néiplé of
fcience extinguifhed, gave occafien to the great objectian to
the Grccxans having any knowlcdge of harmony; namely, that

the imperfe&t concords, i 6 3, and ¢ o which are fo effential

to harmony, are not to bc found in thcu' true ratio.

This
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* Fhis obje&tion muft remain unanfwerable, if no other ap-
plication than that of a fcale of untunable degrees can be dif-
covered. But the contrary of this has already appeared, by
reducing the large numbers to their loweflt denomination, by
which we have found their real application in a geometric pro=
greflion in the ratio of 3.

If we examine the two diagrams, (Pl. xviir,) the Proflam-
banomenos 2304 in the firft diagram, is the loweft or graveft
found; but the numbers of the Rroflambanomenos of the fe-
cond diagram, as the graveft found, are 648. Alfo the higheft,
or Nete hyperbolzon, of the firft is 576, whereas the higheft
of the fecond is 2592. In the fame manner (Pl xix.) the
numbers in ‘the firft, to which A or B are annexed, are the
fame as thofe of G or F in the fecond, as D is the only note to
which the fame numbers are applied, and is of the root 27 in
each, by being the fame diftance from unity in each.

The inverfion of the {cales, agreeably to the two great prine
ciples, makes no alteration among the intervals, which are the
fame above and below, as appears by the ratios, and by the
black notes, which diftinguifh the limma, as the open notes
do the tones major, '

Thefe large numbers in the diagrams have already been dif-
covered to be a geometric progreflion afcending and defcending,
in the ratio of 3, as 1, 3, 9, &c. and have each been diftin-
- guifhed as a root, when multiplied by the arithmetic feries,
1, 2, 3, 4> 5, &c. by which operation we difcover all poffible
confonance belonging to that root, which cannot be applied to

any
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any other. As thefe harmonics are all in their true ratio to the
root, as well as among themfelves, their relation and agrecment
* with the harmonics of any other root, may very eafily be difco-
vered by the rules already laxd down for the addition or fub-

ftraion of ratios.

It appears in the harmonic tables, Pl. x1v, &c. that the
produc of each root is comprized in three letters: to difcover
therefore which of thefe three letters is the fundamental bafs,
we muft bring them the neareft that is poflible to each other,
and the graveft or loweft of the three will be the fundamen<
tal bafs.

Thus in the firft diagram of the harmonic tables, 6, s, 4,
are the neareft to each other, and their relatidns ftand thus

-j- 4= ’ where 6 is the grave found and confequently the.

fundamental bafs.

But the contrary of this is true in the tables of the fecond

diagram, where 4, §, 6, place 4 as the fundamental bafs, as
s v

. -—-i - ;= -:-. :

Hence we difcover that no root in the firft diagram can be a
fundamental bafs, as they all are in the fecond ; for inftance, in
the firft, unity, or B, is the root, yet E 6 is the fundamental
bafs ; but in the fecond, unity, or F, is the root, and alfo the
fundamental bafs, whether it ftands as 1, 2, or 4 ; for thefe
.. oftaves make no difference with refpect to its power asa funda-

mental bafs.
T . It
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It'muft be obferved, that thefe differences are occafioned by
the two fitft principles of . the lengths of ftrings, and their vi-
brations ; the firft places unity in the acute, and defcends to
the grave, as the numbers increafe; and the other places unity
“'in the grave, and in like manner as the numbers increafe afcends
to the acute.—To exprefs which, it was neceffary to infert the
ratios, and place the largeft number of the firflt contrary to what
itis in the fecond example. |

This combination 6, 5, 4, or4, 5, 6, forms the trias har-
" 'monica, which being fung together, produces the moft perfet
union of confonance by their mutual agreement.

But that the roots, the fundamental bafles, and their harmo-
nics may be well underftood, by thofe not perfeitly acquainted
with a theory formed on thefe principles, Pl. xx and xx1 are
defigned to illuftrate them. '

Plate xx, comprehends the feven roots of the firft diagram,,
in their loweft denomination, from unity to 729, which are
placed in the firft column, 1, 3, 9, &c. defcending from acute
to grave in the ratio of 3.

The three letters in the next column exprefs the trias harmo-
nica, of which the graveft is the fundamental bafs, before
explained.

In the third column are the numbers, or produaé c;f the °

roots when multiplied by 6, 5, 4, by which a comparifon of

the harmonics of one root is eafily made with thofe of any other,
by

. |
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by the rulss before ex;lained for the additicn, cr fubfiraion,
of intervals,

In the following columns are the multiples of the root by 2,
in large numbers, which correfpond with thofe in the firft dia-
gram, at Pl xviir,

Pl. ‘xx1, containing the fecond diagram, has the fime

number of columns as the firlt, and for the fame reafons; ex-
* cept inftead of defcending from acute to grave, it afcends

from grave to acute, and the root in this is the fundamental bafs,
contrary to what it was in the other; and as the progreffion ad-
vances from 27 to 729, the feries of fharps is difcovered in their
oroper order; Fd, C#, GZ, Dg: as the flats, B}, Ep,
A, D}, are in the firlt diagram, from 27 to729. We have
alfo the harmonics for the minor mode or fcale in the firft dia~
gram, and for the major in the fecond.

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 difcord, in the firlt is the fame in the fe-
cond diagram, but in a contrary direCtion from unity ; that the
minor fcale is not formed out of the major, but each is original,
and depends on diftinét principles ; each has its roots, its funda-
mental baffes, and harmonics, and whatever elfe is neceflary tQ
compleet the moft perfefl theory, by fupplying every demand
that Mclydy or Hurmony can make,

T 2 SECTION

—
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S ECTTION I
OF THE TETRACHORD.

The Tetrachord, in the Diatonic gender, is a fyftem the
moft natural, and agreeable to the voice of man. Its compo-
fition confifts of four founds, or three intervals, of which the
femitone is the firft, and is fucceeded by the tone minor, and
finithes with the tone major, in the firft diagram.

Thefe three intervals, being the product of any three next
terms, in a geometric progreflion 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
compofition of feveral, whofe union with, and dependence on
the three terms, or fundamental bafles, makes the whole truly
harmonical, as appears by the two tetrachords formed in
Pl. xxr11, fig. 1 and 2, extralted from the two diagrams.

In the firft, we have all the founds proper for the minor

fcale, and in the fecond the major is completed.

The Ioweft {pace of each tetrachord has the roots, 1, 3, 9,
with the fundamental bafles in the fpace above, after which, the
three next {paces contain the three melodies, with figures an~-
nexed to each, to fhew their relation to each other, and to the
fundamental bafs.  The upper of the three fpaces is the
tetrachord, B, C, D, E, moving from left to right, with the
ratio of each interval placed above, asdetermined by the roots,

or fundamental bafles; and the whole makes a molt agreeable
fucceflion
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fucceffion of harmonic founds, either afcending or defcending,
and the different pofitions of tones, major and minor, are diftin-
guithed according to the fcale; thus, fromC to D, which isa
tone minor in the firft, is a tone major in the fecond ; alfo from
P to E, which is a tone major in the firft, is a tone minor
in the fecond tetrachord.

- It follows next to examine the feveral parts of this harmonic
compofition of tetrachord, to fee if any thing chara@eriftic can
be difcovered in the motion of thefe harmonics, as they appear
to have an abfolute dependence on the change of the fundamen-
tal bafs.—I fhall make fome obfervations on fig. 1, which, as
there is very little difference between this and fig. 2, may be
applied equally to both.

When the fundamcntal bafs moves from 1 to 3, the upper

melody rifes a femitone major - ¥ %, the fecond melody a tone mi-

nor ; and the third is a ligature, or continues in the fame tenfion.

The next movement of the fundamental bafs is from 3 to g,
which raifes the upper part, or melody, a tone minor higher;
the fecond is a ligature; and the third part, or melody, afcends
" a femitone major,

‘The third and laft movement is from 9 to 3, which obliges
‘the upper melody to afcend a tone major ; the fecond is a liga-
ture; and the third melody defcends a femitone major.

Thus we dxfcover threc things in this compoﬁnon of the
tetrachord.,
T he
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The firft is, that when the bafs moves from 1 to 3, or from
3 to g, there are only ‘two founds that move among the
harmonics, and the third found is 2 lxgaturc, by being common
to both.

- Of thefe two founds that move, one is either a tone minor

10 . . . . . 6
=% or major =; and the other is conftantly a femitone major —-
9 j| 8> y ) -’ 15

Now as the femitone major and the ligature are found to
attend every change of the bafs, they are without doubt a
diftinguifhing part of the chara&er of the diatonic gender, and
will, as fuch, be conftantly found among the harmonics of the
- fundamental bafles in the ratio of 3.

In each tetrachord the femitone is marked with a horizontal
line, and the ligature with a femi-circle or bind.

The next obfervation to be made is, that no tone major%

is found among the melodies, till. the fundamental bafs moves
from ¢ to 3, and then that interval appears, and completes the
formation of the tetrachord in the upper melody; for as there
are but three fpecies of intervals in the diatonic fyftem, it feems
neceflary for the principal melody to be compofed of them all,
in order to eftablith a {yftem, founded in nature, on the moft
certain and obvious principles. |

The third obfervation is, that the tetr:ichord is found to
be a particular melody, generated by the fundamental bafs,

and fubject to harmonic powers, and muft, therefore, be con-
-+, fidered
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fidered in a fecondary relation with refped to firft principles,
dire@lly contrary to the method obferved by all Theorifts, who
have made it a firt and original one, by miftaking the effecs
for the caufe, without any regard to minor or major fcales:
by which means they have confined their obfervations to a fimple
melody, contracting a fyftem founded on harmonic principles to
three fimple intervals, without confidering that the fcale or
fyttem of the diatonic otave was fo blended and united with the
tetrachord, that all its intervals were determined by the fame
three terms, which formed the harmonious conftitution of the

tetrachord.

To illuftrate this truth, I have at fig. 3 and 4, Pl xxi1,
feleted from among the harmonics of 1, 3, 9, of the tetra-
chords, fig. 1 and 2, the founds proper for a fcale of diatonic
degrees, which are ranged and difpofed agrccably to the order
of minor and major fcales, together with the roots or funda-
mental bafles, to which they refpetively belong. But as they
ftand oppofite to each other, we more readily difcover the dif- -

- ference between intervals formed for melody in the diatonic, '
and thofe proper for a bafs ; or, as the Grecians have diftin-
guithed, between {yftematic and diaftematic intervals.

To underftand the compofition of thefe fcales, it muft be
obferved, that the roots, 1, 3, 9, are placed in the firft or
loweft fpace; the fundamental bafles are in the fecond, ex-
prefled by the multiples of the roots, the more eafily to difcover
the interval formed between the fyitem or fcale, and the bafs,
which is fet down as a ratio in the third fpace. The

fourth fpace contains the numbers, which are to be compared
' | with
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with thofe of the fundamental baffes; and the fifth fpace
contains the letters which thofe numbers reprefent, together
with the ratio of the interval, from any letter to the next.

This ratio is difcovered by comparing one number with the
next in the fourth fpace; thus, %—g: ;95’ and the like. The

ratio, or interval between the bafs and the melody, is difcovered
by comparing the numbers in the fecond fpace, with thofe of

5
the fourth ; thus, ;—z- = ;' an o&ave.

I have been particular in explaining thefe fcales, becaufe by
the fame method the tetrachord and its harmonics, and the fcale
which is included in that {yftem, may be formed from any three.
next terms in the harmonic tables, as 3, g, 27, or g, 27, 81:
obferving, however,, that in order to bring the numbers neareft
to each other, we may multiply or divide by 2 any number in
the tetrachord for that purpofe; thus, in the prefent cafe, in the
tetrachord fig. 1, C 30 is an oftave different from C in the
fcale fig. 3, becaufe 6o, 64, is necarer each other than 30, 64:
alfo, at fig. 2, E 60, is not fo near as 30 is to 32; the firft
" being acompound, and the laft a fimple ratjo.

I fhall now examine the fyftem of diapafon or oftave, as
it has had a preference to the tetrachord by fome modern
theorifts. '

In the firlt fcale, fig. 3, Pl xx11, the fundamental bafs
moves from E 48, to D g54; or, which is the fame, from
1t09, Alfoin the fecond fcale, fig. 4, from F 32, to G 36;

or,
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or, as before, from 1 to g, which in its neareft degree is a tone
) . 8
ma}or, 9'

Thus the original charagter of the fundamental bafs, which
. had its motion from a geometric progreffion in the ratio of 1,
is loft; and the diatonic is fubftituted in its place as a bafs, con-
trary to every principle of harmonics.

From thefe obfervations we difcover the impoflibility of
forming a theory of harmonics from the fyftem of diapafon ;
for it appears, that this feries is not_capable of continuing a fuc-
ceflion from one extreme to the other, as there is no communi-
cation in cither fcale between 40 and 45; or, which is the
fame, between 1 and ¢, and the utmoft that can be made of the
fyftem of diapafon has already been explained in page 122.
(Rule XI.) In which an incompofite interval preferves the geome-
tric progreffion of the bafs, by the interpofition of 48, between
40 and 4% ; after which, the remaining part of the feries is
perfe@ly regular, and conformable to the three terms in the
ratio of 3.- ' '

Thus the perfe@ion of the tetrachord, and the reputation of
thofe, whofe theories for many ages have been regulated by
its harmonic powers, muft be acknowledged ; but as this is not
the only inftance in which it is found fuperior to the harmonic
fyftem of diapafon, or to any other fyftem, I fhall proceed to
the conjun&ion and disjunction of the tetrachords.

U SECTION
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S ECTTION IL

OrFr THE CON JUNCTION anp DISJUNCTIO N..
' orF TETRACHORDS.

This diftin&ion of Conjunétion and Disjunétion will beft be un-
derftood by confidering, that as a tetrachord is the produ& of any
three next terms in the geometric progreflion,. it follows that any
new term added muft unavoidably make fome alteration among
the harmonics ; in confequence of which, a new fcale will be
formed. For this reafon, it is abfolutely neceflary to fix and
determine thefe alterations by principles the moft certain.

For this purpofe I fhall take three: tetrachords, and  place
them as antecedent, mean, and confequent, in order to com-
pare the harmonics of one tetrachord with thofc of another,
to difcover their difference, '

Thus they will ftand. as at P} xx1tr and xxiv, and th;

progreflion will be 1, y 9y 27, 81.“

3

I thall begin with the mean, 3, 9, 27, and comparé it with
the confequent 9, 27, 81, to which it is conjoined: for it
muft be obferved, that the mean has no other motion, than. to~
the antcccdent, or confequent.. '

As it is indifferent which diagram is taken for this c‘o'mpa-
rifon, the ratios being the fame in both, I fhall take thofe at

Pl. xx1v of the fecond diagram, fig, 2. .
. . / A In
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In comparing C, root 3, with the major 3d, C #," root 81,
a femitone minor of the grcateﬁ magnitude is found in the

ratio of 223 jnftead of Alfo the 3d to root 3, is a comma

dxﬁ'erent from the sth of root 81. (See the harmonic tables.)
As the fame irrational “intervals exift 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; alfo in
comparing 32, a multiple of root 1, with root 27, we have a

3d deficient by a comma 27

Befides thefe defeive intervals, others may be found, if ‘
thefe were not fufficient, to fhew the impoffibility of their ex-
ifting in one and the fame fcale ; and therefore they cannot affect
the compofition of the tetrachord, which has- been found ex~
tenfive in its harmonic powers, and perfe&t in all its parts.
Inftead, therefore, of objeting to thefe intervals, which are
only to be found in comparing the compofition of one perfe&t
fyftem with another, they are fo many proofs of the perfection
and regularity of this theory, in which no new term can be
added to the firft 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 progreflion is obferved
in the roots, fo long each fcale will be perfe : and if we con-
fider the various revolutions among the harmonics, which
muft unavoidably happen between 8o and 81; or, 128 and
135; or, between 243 and 256; it will be impoffible
to difcover any interval among any three next terms, that

is not the moft perfe@, as well as neceflary for the mu-
U2 tations
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tations of the fcales; for as the fuccefflion of founds is natural
and agreeable, the variety which they produce by the mutations
is one of the moft animating parts of mufical compofition.

Thus the origin and neceflity of thefe intervals are dif-
covered, and the obje@ions of modern theorifts removed.

The Disjunction of the tetrachords has the fame principles for
its foundation, as the conjunction; viz. the motion of the fun-
damental bafs, in a geometric progreflion ; to preferve which,
this diftinGtion is unavoidable in a theory of harmonics, but
does not appear of any confequence, when confidered only as a
melody, independent of the fundamental bafs.

In Pl. xx1v, there are three tetrachords and two dif-
jun&ions, fig. 4. '

Thefe tetrachords are formed from the fame roots as thofe
above, fig. 2, but are difpofed in a different order. The firft
tetrachord begins at ¢, 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, g; or 8, g; tone major, the interpofition of
another root, 9, at the disjun&ion becomes abfolutely neceflary
to preferve the progreflion in the ratio. of 3, as 27, g, 3, and

not 27, 3.

The fame obfervation is to be applied to- the laﬂ: note at
g, in the fecond tetrachord, and the firft of the third, root 1;
where, for the fame reafon, 3 muft open the communication

between ¢ and 1, to preferve the progreflion 9, 3, 1, and pre-
. vent
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vent a diatonic motion in the fundamental baffes : but, befides this,
there are two other reafons of equal importance ; the firft is the
mutations of the {cales, which decreafe the number of flat diefes,
as at fig. 3, Pl. xx111, and alfo the fharps, fig. 4, Pl. xx1v. For
from two flat and two fharp diefes, which are neccflary among
the harmonics in the firft tetrachord, fig. 3 and 4, we change -
to one in the fecond, and proceed to the natural fcale at the
third tetrachord ; but the contrary of this may be obferved in
conjoined tetrachords of each diagram; where, from the na-
taral {cale, the mutation was made firft to one, and then to two
diefes. See fig. ¥ and 2, Pl xx1r and xxiv.  The fecond
reafcn is, that the melody defcends in the fecond diagram,
and afcends in the firft, a tone major from the lait note of
one tetrachord, to the firlt note of the next tetrachord, by dis-
junction ;. which the Greeks diftinguithed by the name of the
diezeutic tone, or tone of disjunétion: now as this is a tone
major, and is preceded by a tone major in the former tetra-
chord, and as two tones major can never fucceed to each other
in the fame fcale, the disjunction became abfolutely neceffary,
not only to form a new phrafe and a new fcale, but alfo
to prevent the difagreeable effe&t of a very fudden and
unexpeted change of ‘the diefes, in moving from root 27,
to 3. '

From the nature of this tone of disjun&ion we may acquit
the Grecians of the charge, fo often brought againft them, of
forming their diatonic gender with tones major and limmas
only ; fince the harmonic explanation of their tetrachords proves
the contrary.

It



150 THE THEOR’Y_ ParT II.

It muft alfo be obferved, that the ligature and femitone,
two principal charaCters among the different melodies of every
tetrachord, as has been already explained, are formed by the mo-
tion of the fundamental bafs in the ratio of 3, and attend every
fuch motion; and that the flat and fharp diefes begin in each
diagram at root 27, and may be continued in an increafing
feries, in proportion to the number of conjoined tetrachords,
from one to five, or more, diefes ; the flats defcending by fifths,
and the fharps afcending by fifths, in this order,

B, Ep, Ap, Dp, G}, defcending.
%I’ 2, 3 45 5 .
F#, C#, G§#, D4#, A#. afcending.

But contrary to this, the disjun&ion of thc.tetrachords
decreafes the number of flat or tharp” diefes, from § to 4,
and 3, &c. and thus the mutations may be made from any
given or principal fcale a fifth higher, or a fifth lower, by the .
increafe or decreafe of the flat, or fharp diefis ; or, which is
the fame, by the conjunétion or disjunction of the tetrachords.

From thefe obfervations on the conjunction and disjun&ion
of the tetrachords, the diftin@ion between them appears the
moft neceflary to fupport a theory in all its parts, on the moft
fatisfactory and rational principles; "'We have feen feveral me-
lodies determined by the progreffion of the'fundamental bafs,
from which different {cales .have been formed, and the ‘nu’mber
of diefes pecnliar to each has been limited, without a poflibility
of the leaft alteration, unle(s a new term is introduced, which
Icads either to a conjun@ion, or a disjunétion of the tetrachords,

in
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in which the agreement between the fcales is found the moft
perfect ; and the irrational intervals, which have already been
explained, are removed to too great a diftance to give the leaft
offence. ‘Thus in the prefent cafe, if E, D, is a tone minor in
the antecedent tetracherd, fig. 2, Pl. xx1v, and a tone major in
the confequent, yet, as we muft pafs through the mean- o:
middle tctrachqrd before fuch alteration can take place, no
dxfagreeable confequencc can be difcovered, efpecially as the
mutations are fupported by the progreﬁion of the fundamental
bafs, in the ratio of 3, whofe- harmonics are always fo perfect,
as to admit- of no alteration whatever, unlefs a new term be
introduced ; the confequence of which is, a new fcale will im-
mediately.be formed in the place of the former, thhoutany
imperfeion in the rauo of its harmonics,.

’SECTION IV[-'
EXPLANATIO’\I OF THE QUINTUPLE PROPORTION

The three pumes are 2, 3, and 5; but as a progreﬂion of
the firlt, 2, 4, 8, &c. can yield no variety, the harmonics
being the fame inall; and as the triple progreffion 1, 3, 9, &c.
has, been fully explained, there remains only the quintuple to
be confidered, by which we fhall difcover a 7ew motion in the
fundamental bafs of afcending, or dcfcendmg a third major or .
minor, which by a judicious mixture with the trxple proportion,
will produce -a vaiiety of intervals not yet inveftigated, 'and
add greatly to ‘the powers of the mutations,

Among
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Among the many difcoveries made in this theory by the
triple proportion of the fundamental bafs, no femitone minor
has yet been found in the ratio of 25, 24.

. The ufual method of difcovering this interval has been
by dividing the tone minor into two parts; or, which is the
* fame thing, fubftratting a femitone major from a tone minor,

24 .
Rule 15, p. 126.) If this interval were the only object

in view, we might be content with either of thefe me-~
thods.

6 . . : .
’3"- + :—5- = 25 and the remainder is a femitone minor. (See

Some have afferted, that the ancients had not.s among the
number of their primes, yet at the fame time acknowledge
that the enharmonic diefis is an interval found in their the- -
ories, which is in the ratio of 128, 125, Now as 125isa
multiple of §, it follows that § muft be one of the primes,
as well as 2 and 3. The arithmetic feries, which has all -
along been applied to the roots in the triple progreffion, will in
like manner be applied to the quintuple, and will demonftrate
this truth. | C

The quintuple proportion is the only one now left to com-
plete a theory of harmonics; for, befides the femitone minor,
the fundamental bafs will acquire a new motion of afcending
and defcending a third, and a very confiderable ‘addition will
be made to each of the diagrams; for the firft, which confifts
of fcales with minor thirds, will be improved with thofe of

major, and the fecond diagram, which confifts of fcales with
major

N
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major thirds, will in like manner have their refpe@ive mincr
fcales.

The quintuple progreflion, like that of the triple, is of no
confequence in harmonics unlefs united with the arithmetic
feries : for from the firft to the third term in each is difcord,

— —— e tnes
as 1, ¢, or g, 125; and therefore each as a root, muft
be multiplied by the arithmetic feries 4, 5, 6, or 6, 3, 4,
according to the diagram to which they are to beapplied. Thus
§x6=730, §x§=25 §x4=20, and the prodults are
the harmonics to that root, 5; alfo 25 x 6 =150, 25 x §= 125,
2§ x 4 = 100, are the produts, or harmonics of root 25; and
if the fame multiplication is repeated at root 125, we fhall have
the harmonics to that root, or to any other in the quintuple;
but it muft be obferved that 1, 5, or 5, 25, are double com-
pounded ratios, being each a feventeenth major; yet as F, A, or
A, C#, are major thirds without any diftin&ion of compound
or fimple thirds, fo thefe are brought the neareft into a fimple
ratio, 4, §, or 20, 2§, which is the fame; in like manner as
1, 3, was before brought to 2, 3; but this will not be dithicult,
as the letters are annexed to each number in the harmonic tables
of the quintuple, which immediately fucceed thofe of the
triples in each diagram, Pl. xv and xvi, which have been ex-~
plained page 115. But as the roots in thefe tables move in the
ratio of 3, as 5, 15, 45, there are two other Plates, xxv and
xxvi, which are intended to difcover the ealy communication
between the minor and major fcales, with the fame number of
flat or fharp diefes in each diagram; by which the mutations
‘from a minor to a major fcale, or the contrary, will be readily

underftood. .
X Each
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Each of thefe tables is divided into four fetions. The three
columns of the firft fe@ion contain feven roots from unity to
root 729, in the ratio of 3, together with the letters, and the
numbers which exprefs their relation as harmonics to each root,
in the fame manner as they ftand in the other harmonic tables.

In the fecond diagram the 3d to the root in the firft feQion
is the root to the fecond throughout, after being brought to its
loweft denomination. Thus, 20 is reduced to 5, the root of
the fecond feion, wbich, when multiplied by the arithmetic
feries 4, 5, 6, or 6, 5, 4, gives the harmonics of root 5, as
20, 25, 30. Alfoif 60 be taken as a root, its loweft form is
35, which, being multiplied as before, gives 6o, 75, 9o, for
its harmonics.

It muft be remembered, that in - the firft diagram of the
~ quintuple, (Pl. xxv.) the upper letter is the root, and the
loweft letter in each root is the fundamental through every
fettion.

‘ As there is no alteration in the thirds to each fundamental,

the fifth to each root in the firft fection is applied as a third to
that of the fecond fe@ion ; as from 24, root 1, to 20, root §;
by which means we have two fpecies of thirds to each root,
or fundamental, throughout the three laft feCtions. Thus, 24,
from root 1, is applied to root 5, and 72 to root 6o, or 1§;
in confequence of which, we have the two fpecies of thirds to
each fundamental, and the femitone minor in its true ratio
24, 25; and by purfuing the fame method with the other five

roots the fame advantages will follow.
The .



PasTI. OF HARMONICS. 155

The third fe@ion is formed from the fecond, and the fourth
‘from the third, in the fame manner as the fecond was from the
firft ; that is, the major third to the root of the fecond feion
is 25, which is the root of the third; and the third major to
the root of the third feQion is in like manner carried forward,
as a root to the fourth fe&ion 125, and the other operations
follow the fame as at firft ; and each of thefe roots is mutltiplied

by 4, 5,6, or 6, 5 4.

Every three next terms in the fame fe@ion, by being in the
ratio of 3, form a tetrachord, and confequently a fcale peculiar
to thofe three terms only; and the mean or middle term is
the principal found, or tone, to which all the other founds in
the fcale refer, as the generator of the whole; in the fame
manner as has before been obferved in the triple progreffion.
There is, however, a very great difference between thefe two
proportions : for any three next terms in the triple may move
in progreflion, as 1, 3, 9; but it is not fo in the quintuple,
1, 5, 25, or 5, 25, 1235. ' ’

Therefore, as the triple proportion has been found to be
the original of the quintuple, and that the larter has not, like
the former, a progreflion of three terms, it follows that the
motion of the fundamental bafs in the quintuple muift return

to that of the triple, nnmedxately after the change of rifing or
falling a third.

Thus in the firft diagram, P1. xxv, the motion from the funda-
mental bafs A 72, toF go and Bp 270; or from A 72, to Fgo
and C 30 ; is better than 72, go, and D}, 4§0; or from D j 216,

X 2 to

!

s
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to F goand A} 150; becaufe the fundamental bafs, by mov-
ing firft a third and then one or more fifths, in the triple pro-
portion, leaves us in no kind of fufpence as to the mutation
~ of the fcale ; but a motion of two greater, or two lefs, thirds
in fucceffion throws all the obfcurity that is poffible on the
mutation, and leaves us in a painful uncertainty, till it is fuc-
ceeded by the triple proportion to determine the fcale.

The fame obfervations may be made on the fecond diagram,
Pl. xxvi, where the motion of the fundamental bafs from
C 48, to E 6o and A 20, or from 48, to 6o and B 180, is
;rery good, and leaves us in no doubt with refpeit to the fcale ;
but it is not fo from 48, to 6o and G # 300, in which the
motion of two major thirds in fucceflion in the bafs makes fo
great an alteration in the ratios of the intervals, as cannot be
admitted, unlefs on fome very extraordinary occafion, to fup-
port a particular fentiment, in which reafon 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 from A, root 5, to E #, root 1235,
is equally exceptionable with the former ; becaufe in this cafe the
fundamental bafs moves an interval, confifting of two major thirds,

- . z‘
in the ratio of -

As it feems contrary to the quintuple proportion to move
a fundamental bafs a minor third, it is therefore neceflary
before we prcceed to explain the nature of this motion.

/

The

"y
"
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The change of harmonics in the triple proportion, as from
1to 3, or from 3 tog, 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 obferved in
the mutations.

This will appear at Pl xxv, in which the fundamental
bafs of root 9, which is D 216, may move a minor third to
F go, which, in the quintuple, is the product of the bafs A 72

“at root 3; for in this change we have one, or, if we pleafe,
two founds that are common. But if A 72, atroot 3, fhould

move to B} 270, the produ@ of root 9, we have no ligature
or common found attending the change; and therefore it ap-
pears that there is no communication between %2 and 270,
without firft moving to F go, the produ& of 72.

Hence we have a pofitive law, which forbids a fundamental
bafs to move a femitone, in like manner as before to move a
tone major ¢, 8, in the triple progreflion.

The fame rules muft be obferved in the fecond diagram,
Pl. xxvi; where G 144 may move to E 60; but C 48 cannot .
move to B 180, for the reafon before given, not having a com-
mon found.

Thus it appears that the motion of a2 minor third in the
fundamental bafs 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.

Thefe
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Thefe and the preceeding tables of the firlt and fecond
diagram contain all the various fpecies of intervals, both ra-
tional and irrational ; for by uniting the arithmetic with the
triple proportion, and fometimes with the quintuple, the fcale
or tone is perfeCted, as well as the mutations proper for every

mode.

We have alfo not only two fcales with minor and major
thxrds, peculiar to one or more flat or fharp diefes, but the two
natural fcales with different fpecies of thirds.

Each fcale is the produ& of any three.next terms; and the

fecond, or mean term, is the tone or principal found of that

fcale. “The relative fcales, connetted with the principal one,
are regulated by the increafe or decreafe of one diefis more or
lefs than what corriplcted the firft propofed fcale; whereby three
minor and three major fcales may be ufed in every mode. But
thefe five auxiliary fcales make no alteration in the name of the
mode, which is notwithftanding diftinguithed by that of the
principal tone of the fcale firft taken. -, Thus if we take any three
next terms, as G 9, D27, A 81, which miay reprefent as many
principal tones of as mauy different fcales, the fecond or mean
term 27 is that which governs the whole, and gives its name
to the mode. And agreeably to' what Wwas ‘obferved before of
the increafe or decreafe of the numbers of diefes, 27 has two,
81 has three, and g has only one diefis ; and as the formation
of two {cales of a different kimd depends on the fame number
of diefes, we have fix fcales 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 underftood,
I have, at PL xxvir, extracted from the firft diagram, Pl
xxv, three roots proper to form three fcales, as at fig. 1, in
which the principal tone of each is in the proportion of g, 27,
or 81, with a minor third to each; and if confidered asa mode,
“the fcale which governs it is the fecond or mean term 27,
which, to be perfe&, requires.two diefes, with three at root

81, and one only at root g.

Oppofite to thefe, at fig. 2, are the roots of three more
fcales, in the fame proportion of 9, 27, 81, notw1th&and1ng
they are exprefied by large numbers.

Each of thefe has major thirds, and the {fame number of
diefes with thofe which are parallel with them, to form their
different fcales. Thus G 27, a minor third, with two diefes,
and B} 270, with two diefes a major third, correfpond in
like manner with each other, as does D g with F go, or C 81

with E } 81o0.

The pitch of the principal tone of the mode may be at

G 27, with a minor third, or at B} 270, with a major third,

and the other five fcales are the auxiliaries; and the whole

~ being regulated by the number of diefes, 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 unmiverfal leoding principle in a
theory of harmonics, and extends its powers through every

effential part. ,
Thus
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. Thus the three terms of every fcale or tetrachord, the three
firft tetrachords of the Grecian diagram conjoined, or, which’
is the fame thing, the three principal fcales in the fame kind
of every mode, are formed by thefe proportions, Befides 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 alfo and fucceflion of the flat and fharp
diefes are governed and regulated by the fame geometric pro-
portion in the ratio of 3; and as the two Grecian diagrams
have already been found throughout in the fame ratio, there
can be no doubt of the confummate knowledge which the
Greeks had of Mufic as a fcience, and of Harmony ; without
which a progreffion in the ratio of 3 could be of little or
no ufe. |

SECTION V.
OF THE MUTATIONS.

The Mutatjons (before fully explained according to the
direttions given by Euclid) may be reduced to the five fcl-
Jowing rules .

I. A mutation, or change from one fcale 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 xxvir, |
fig. 1 and 3.

II. A third higher or lower, which will be from the minor
to the major fcale, or the contrary.
| III. A
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III. A diffonant mutation may be by rifing or falling a
tone 9, 8, which is done by moving from g to 81, or the
contrary. o _ '

IV. A mutation is made by changing the genius of a fcale;

as from D with one flat to D with two fharps, or the con-
- trary,

V. By a change of the mode ; when the firft movement is
in one mode, and a fecond movement fucceeds in another,
‘which fometimes bears a relation to the firft, and at other~
times none at all.—Inftances of this are to be met with in
many Cantatas, Recitatives, &c.

SECTION VL
OF DISCORDS.

"The motion of the fundamental bafs having been determined
by the triple and quintuple proportion, and their feveral con-
cords difcovered by the arithmetic feries, it remains to confider
the origin of difcords, their different fpecies, and how they
become an effential part of harmonics.

The ancient writers, in treating of difcords, have paffed
rather too flightly over a fubject of fo great importance.

Ariftoxenus, in his divifion of intervals, fays, (p. 16) “The
“ firft divifion of intervals is that by which they differ from
‘“ among themfelves in magnitude.”

Y ¢ The

-y,
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¢ The fecond, that by which the confonant differ from
¢ the diffonant;” (p. 45) and yet he gives no other rule of
diffonance, or difcord, than the difference between diapente and
diateflaron, which is a tone major ¢, 8.

Euclid, in his divifion of intervals, (which I have before -
taken notice of) fays, (p. 8) that ¢ The confonant intervals
¢ differ from the diffonant” and that ¢ the latter are placed
“ between the former;” and then proceeds to ‘tell us, that
¢ confonance is a mixture of founds differing in acutenefs and
“ gravity, but that diffonance, on the contrary, refufing to mix,
% hurts the ear with harfhnefs.” '

From a writer of Euclid’s eminence more might have been
expeQed, efpccially as Ariftoxenus had faid fo little on the
. {ubject.

Nicomachus comes nearer the point ; for he tells us (p. 11,
&c.) that Pythagoras, in pafling by a {mith’s thop, heard dif-
ferent founds, from the ftriking of hammers on an anvil, which
engaged his attention {o much as to put him upon trying fome
cxperiments, to difcover the exalt relation thofz founds had to
each other: and after different trials of the weights, he pro-
ceeded to try fome experiments with ftrings, and difcovered
ths proportions of 6, 8, 9, 12; and by comparing either of
the extreme with either of the mean proportions, as 6, 8, =

2 2 4 . 3 N qe
w or 6, 9, = 3 Of 12, 9, = 5y and 12, 8, = 3, he difcover-

ed the diateflaron and diapente in their true ratios, and alfo thedia-
1, - :
pafon from the two extremes, 6, 12, = ;¢ but with refpe@ to
‘ ‘ the
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the mean proportions 9, 8, he found no agreement in their re-
lation, apd therefore pronounced them difcord ; and by int'crting'
the feveral degrees of found between 6, 8, 9, 12, he difcovered
the diatonic gender, compofed of two tetrachords disjoined,
equal to the fyftem of diapafon, ‘

What ufe Pythagoras made of this difcovery we are not in-
formed, for Nicomachus, who wrote this little manuel in a hurry
to oblige a lady, excufes himfelf from being more particular
by the fhortnefs of the time, but promifes to treat every part
more at large in his Commentaries ; however as no fuch book
has come down to us, we muft' be fatisfied with what is now
before us.

"'This account- of Pythagoras has been objected to by many -
writers ; but as the numbers and their ratio correfpond with
the different lengths of ftrings and their vibrations, it is fuffi-
ciently fatisfattory on the prefent occafion. '

In examining thefe proportions 6, 8, 9, 12, we find,

1. That by reducing thefe numbers to their loweft denomi=
nation we difcover the three roots or fundamental bafles, 1, 3,
9. See the two firft columns in Pl. xxviir and xxix.

2. That by applying the arithmctic feries to each of thefe
three terms, the {yftem of the tewrachord and the fcale have al-
ready been formed in cach diagram. PL xxir.

3. That the chara&er of a principal found or generator has
been difcovered in the mean or middle term, by the application
' Y 2 . of .
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of the two firft original principles of the different lengths and
their vibrations, See Pl, x1r; in which, the fifth above and
~ fifth below unity are in the ratio of 3, which anfwers to the
feries, 1, 3, 9. )

4. The fifth, being thus generated by either of thefe principles,
difcovers its union, as a principal harmonic found with every
fundamental bafs, whether it has a confonant or a diffonant com-
- bination applied to it.

5. It has before been obferved that the two products of 3, a
generator, I, g, or 9, I, cannot fuccced to each other as fun-
damental baffes; but this does not prevent their being united in
harmonic combination; efpecially if by this method the differ-
ent {pecies of difcords arc formed, agreeably to the obfervations
made by Ariftoxenus, Euclid, and Pythagoras.

The firft fays, that ¢ a difcord is the difference between
diateffaron and diapente;” which correfponds with the g, 8, of
Pythagoras; and Euclid fays, ¢¢ that the difcord is placed be-
tween the concords;” in like manner ¢, 8, is placed by Pytha-
goras between the concords, 6, 8, 9, 12. But Euclid proceeds
further, and.fays ¢ the difcords will not mix like the con-
cords ;” Pythagoras removes this objection, by combining the
difcord with other founds that will mix ; of which the fifth, as
was obferved before, muft always be one, as appears in-this Py-
thagorean combination, 6, 8, 9, 12.

That this and other diffonant cembinations, difcovered by the

union of the firftand third terms, 1, ¢, or 8, 9, may be better
underitood,
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underftood, I have placed them in the two Pl. xxvirr and
XXIX.

The firft is agreable to the different lengths of ftrings,
~ the fecond to their vibrations; and as the fpecies of difcords are
“the fame in both, fo the obfervations, which I thall 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 firft column in PL xx1x has the three terms, or funda-
mental bafles, 1, 3, 9.

The fecond has the Pytbagorean numbers 6, 8, 9, 12.
The third has the harmonics to the three terms.

The fourth column has a difcord, which is the fufpenfion of
the fourth formed on C, a fundamental bafs, to which F is a
fourth, and 1s a di{cord to G, a fifth to the root C.

In the fifth column is another difcord, viz. the fufpenfion
of the ninth, formed on F, a fundamental bafs, to which A
is a third major, C a fifth, G a ninth and a difcord to the
root. -

The fixth column is a third term compounded, having a
minor feventh to G, a fundamental bafs, to which B is a major
third, D a fifth, and F the difcord is a minor feventh, and
forms the compounded harmonics of the third term.

The
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- The feventh column is a double compeand, having a ninth
major or minor to G, a fundamental bafs, to which B is a major
third, D a fifth, F a feventh, and A Y, or b a difcord and
a double compounded thitd term, as in. the firft diagram

the feventh column is a doublc compounded fourth term.

Thus, by the union of the firft and third terms, 1, g, or
8, g, thefe three fpecies of difcords are formed, and {fupported
by thejr different fundamental baflcs, and their fifths,

The additional harmonic powers, which thefe three terms,
or fundamental baffes, acquire by the application of the dif-
cords, contribute very much to diftinguith their different cha-
ra&ers, by which their fucceflion is eafily difcovered ; as for

example ;

The firflt term from its fituation, is incapable of receiving
any other difcord than the fufpenfion of the ninth.

The fecond term may have either. of the fufpenfions, but .

not the minor feventh.

" 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 feventh and major third, which is peculiar
to that term only, as will be explained in page 168,

IHence we may obferve, that when Pythagoras determined 8,
9, to be difcord, he could not, as many have imagined, intend
a mere fucceiiion of founds; (for then the tetrachord and other
perfet fyftems muft have been a fucceflicn of difcords;) but
on the contrary, a combination with other founds. For
if we confuder, that all communicaticn is cut coff between
' the
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the firft and third term, 1, 9, as fundamental baffes, it feems

as if their wmion was ‘referved to be exerted in a freth creation
of harmonics, and to give new and diftint characters to the

three terms.

Having explained the difcords in Pl. xx1x, I thall now
compare them with thofe in Pl. xxvrir.

The fitft five columns are the fame, except that minor thirds
are ncxt the fundamental bafs; but the fixth column in each
being compared difcovers a difference of very great confequence
to them otion of the fundamental bafs. ‘

Each contzins a feventh and a difcord; the firft has been
found to have a muajor third, but the other on the contrary has
a minor third next the fundamental. Thelfe difcords, when
compared with their refpetive fundamental bafles, are found in
the {ame ratio; but when compared with the other harmonic
parts are very different, Thus, *

Pl. xx1x, from E to D, is a minor 7th in the ratio of 16,. 9.

Pl xxviir, from G to I, is alfo a minor 7th in the ratio of
9, 16. - '

PL. xx1x, from G to D, is a 5th deficient by a comma = 40, 27.
Pl. xxvin, B to F, is a femidiapente or imperfect 5, =45, 04.

Pl. xx1x, from B to D, is a minor 3d deficient by a comma,
= 32, 27.

Pl. xxvui, from D to F, is alfo a minor 3d deficient by a com-
ma, = 27’ 32. . \ »

, ' In
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In comparing the feventh with the bafles and their harmonics,
- we difcover no other difference than that which arifes from the .
two fpecies of thirds to the fundamental baffes ; for thefe thirds,
when compared with the fevenths, give two fpecies of fifths,
which is confirmed by adding each fpecies of third to its par-
ticular fifth, and the produ& is the ratio of the feventh;

= e jrE=T

However imperfe&t thefe fifths, as well as the deficient
thirds may appear at firlt 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 becaufe the whole combi-
nation is extratted from the fcale, which admits of no found
that is not a produét of the three terms, but alfo becaufe each
interval in the whole combination, when compared with the
fundamenta) bafles, is in its true ratioe

Hence it appears that all harmonics, whether fimple or
compound, arc not to be queftioned as to their mutual relations,
- provided they are true to the fundamental bafs, whofe powers
they are intended to encreafe, by fupporting its operations.

- This will appear very evident in the ditin& charalters of
thefe two fevenths, which I fthall explain in their turn: but as
that with a major 3d, Pl. xxix, has fomething very interefling .
in its compoefition, Ifhall begin with that firft.

This feventh is compofed of threé {pecies of thirds, from
G to B, BtoD, and D to F, in the following ratios;.

5 6_ * _3_3 — l6.
w %—v ! e/ 9

The
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The D, and the F, which make the deficient third by a
comma, are not only original founds in the fcale, but are alfo
found in the geometric progreffion, 1, 3, 9, 27, and therefore
are fixed and unalterable, whether they appear as fundamentxl
bafles, or harmonics.

The a&ive principle of the femitone major has already been
obferved in the formation of the tetrachord, Pl. vi1, Fig. 2
and 4, which is conftantly formed, .when the bafs moves in the
ratio of 3; and as there are two femitones in every {cale, one of
which attends the bafs, frdm 1 to 3, and frem 3 to g, or the
contrary ; {o, in this compounded harmonic, now under confi-
deration, thefe two femitones move in a contrary direction, when
“the bafs moves from g to 3. Thus the major third to 9 afcends
a femitone major to the ottave 3, the fecond term; and the
difcord, or minor feventh, defcends a femitone major into the
third, to root 3 thc fecond term.

From thc motion of thefe two femitones, we may obferve
two things of equal importancc:

1. That all original difcords mutt be confidered as minor
founds, and muft defcend to the next degree to be refolved.

2. That as thc major third afcended, fo in like manner
- all major founds muft afcend to the next degree, and cannot
defcend without changing the fcale by introducing a new
term,

Z From
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From this natural motion in the minor and major founds, we -
are conducted with the greatet certainty to the fecond term, or
principal generator ; as if by its powerful attraction jt drew, and
~ refolved every found to itfelf, in order to finith the phrafe with
the moft perfe termination. :

From the vaft variety found in harmonics, we may have as
many baffes as there are notes or letters in the combination,
Thus this minor feventh, by changing the pofition 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 firft only is fundamental ;
and the other difcords, which proceed from thefe inverfions, are
formed by the different pofitions of the relative bafles, and dif-
tinguithed by particular figures placed over each, to fhew their
relation to the fundamental bafs.

Thefe different bafles  diverfify the proportions; and by
placing the fame thing in a variety of forms, the firft impref-
fion 1s changed to others no lefs chara&erittic and entertaining,
Thus G, the fundamental, may rife a major third to B with

a fixth and imper—fcé't fifth, ?b; orto D, a fifth-above, with a

compound fixth, 5_, or, to F, a feventh above with 2 major

. 4+,
fourth, or tritonus, and a fecond, -

Thefe tran(pofitions of the original combination do not al-

ter the nature of the difcord at F, or the major found at B,
fince in every pofition the F muft defcend to the next de-
_gree to be refolved, and the B muft afcend a femitone at the
inftant
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inftant the bafs moves from g, the third term, to 3, the
fecond. ’

Hence we difcover the difference between an original dif-
cord and others which are accidental ; for if we take away the
- minor feventh F, we remove at the fame time all the accidental
difcords, viz. the femidiapente or imperfe&t fifth, the fourth
or tritonus, the fecond, and the deficient third, 32, 27; and
the fimple harmonics only remain, as at firft, "in their moft per=

fe& form.

I muft obferve that as melody depends fo much on a diatonic
fucceffion of founds, which have been difcovered to be the im-
mediate prbdu&s of the fundamental baffes, it appears here, that
by the affiftance of this minor feventh, we have a fyftem formed
by a communication from the otave of the third term to its fe-
venth or minor found, which proceeds to the third of the fecond

term, as thus, G, F, E.

This fuccefiion is not only very agreeable in itfelf, but gives
a chara&er to the feventh, which cannot be allowed to either of
the fufpenfions, the ninth or the fourth; that is, this feventh
may be ufed without being prepared, though, like the other
two difcords, it muft be refolved by defcending to the next

degree.

I have thus’ cxplgine;i the moft remarkable parts of thefe
combinations, by which the  charatter of an original difcord is

diftinguifhed from thofe that are accidental ; together with the
Zz2 active
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a&ive principles of the two femitones, which dire® the motions
of the minor and major founds, fo as to determine the motions
of the original, as well as the accidental, difcords in their dif-
ferent pofitions ; by which we are conducted to the fecond term,
or principal generator, and its harmonics, which are the feveral
points to which thefe motions are directed, as the final or perfet
repofe.

Thus the fame laws, which inftru us in the formation of the -
mafs of harmony, teach us alfo how to give it /ife and motion; |
and if we attend to the feveral impreflions made on our ear, by
this diffonant combination, tranfpofed to diffcrent pofitions, we

difcover that our expeltation of the fucceeding fecond term al-
" moft anticipates the change, and condu@s the ear to its effe.

Nothing can be more pleafing to a curious and intelligent
. mind, than to difcover the mutual agreement between the laws
of fcience, and thofe dictated by our own feelings ; to be able to
account for thofe charming and agrceable ideas raifed in the mind
by the powers of harmony, and to reconcile them by principles
the moft rational and natural.

I fhall now examine the other feventh, E, G, B, D, in
the fixth column, PL xxviir, in order to difcover by its motion
the term that {ucceeds to it.

The ratics of the feveral intervals, which form this combi-
nation, have already been mentioned, in comparing them with
thofe of the third term, and the only difference appears to arife
from the two fpecies of thirds next to the fundamental bafs,

The
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The feventh, like the other, muft defcend to be refolved :
but the minor third has no motion like the former, but muft con-
tinue a ligature at the time of the refolution, when the funda-
mental bafs defcends a fifth, by which another . feventh is
formed. This indeed changes the pofitidn of the harmonics,
but with refpet to the fundamental bafs, they ftand in the
fame relation as before, and will continue the fame fo long as the
bafs defcends a fifth, at the time of the refolution, which moves
into a minor third.

- Now in a progreffion like this, where nothing is conclu-
five, and where even the fcale is not always known, fome ef-
fential alteration in the harmonics to make them more decifive,
by bringing us nearer to the fecond term, is abfolutely neceffary ;
and as a major found is the only one difcovered proper to produce
this alteration, the laft feventh muft be refolved into a femitone
major ; by which means we have a major. third to the fuccccdmg
bafs a fifth Jower, which gives us the third term.

Thefe harmonics of the third term bring us home to the
fecond term, by the next motion of the fundamental bafs a fifth
lower.

“Thus by the motion of this feventh, we not only difcover the
term that {fucceeds to it, but alfo its chara&er, for a$ it is ante-
cedent to the third term in the fame manner as the third is to
the fecond, it muft thcrefo;c be a fourth term.

From this additional term, we have two forts of comparifons
in the ratio of 3.

The
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The firftis, as the firft term is to the fecond, fo is the fecond
to the third, which terminates in an imperfect repofe, with the
fimple harmonics on the third term.

Tflc other is, as the fourth term is to the third, fo is the -
fecond, which finithes and completes the final or perfe@t re-
pofe.

The progreflion of the fourth term may be continued in
one fcale, or may move into any other agreeably to the nature of
the mutations; but muft finally be refolved into the third term,
which is decifive with refpect to the fcale, by being conftantly
fucceeded by the fecond term.,

It appears therefore, that the lengthening of the phrafe is
the confequence of the ufe of the fourth term, and in proportion
to their number will be the length of the phrafe: for as no pro-
greflion can be fored by either of the three terms in the fcale,
it is abfolutely neceflary to find that power placed fome where,
not only for the fake of the phrafe, but alfo to_vary the fenti-
ment, by combinations lefs perfett, and lefs conclufive, than
the others: all of which are found in the fourth term only,
by being farther removed from the fecond term.

As this fourth term, like the former, is a compounded har-
monic, it has alfo four pofitions. Thus E, G, B, D, a

feventh, or G, B, D, E, a fixth and fifth f or B, D,
E, G, a fourth and third §, or D, E, G, and B, a fecond

4
and fcurth o

In
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In all thefe pofitions D is the difcord, and muft defcend to
the next degree to be refolved ; and if it moves a tone, it forms
another fourth term, but if it defcends a femitone, it forms a
" third term on a bafs or root, a fifth lower.

As the ratios of all compound harmonics are formed from the
products of the three firft terms differently combined, fo thofe
of the fourth term muft vary, according to the part of the fcale
from whence they are taken ; for as no other founds can be ad-
mitted into their compofition, the formation of the fcale is of
the greateft importance in a theory of harmonics.

‘This difcord of the fourth term is fometimes ufed in a de- -

fcending fyftem, without being prepared, as was bzfore obferved

of the difcord on the third term; but like that it muft be re-

folved.

From the many obfervations made on the third and fourth
terms, it does not appear that their diftin¢t charatters are occa-

fioned by the feventh, when confidered fimply as a difcord, but

from its being united witha major or minor third.

It is from this union that the fame {pecies of difcord difcovers

a much greater and more interefting variety of revolutions in -

harmonics than either of the fufpenfions; and as the feventh is
fo immediately concerned in all thefe operations, that even the

fundamental bafs is limited to defcend a fifth, and fometimes a -

third, at the time of its refolution, and as the motion of the
harmonics are regulated by the fame caufe, it follows that the
feventh
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feventh, from its extraordinary powers, muft be confidered as
the firf {pecies of difcord.

From this firt {pecies we haveé difcovered a new term, which,
by the great influence of the fecond term in every feale, is placed
as antecedent to the third term. ‘

This difpofition determines it to be a fourth term, dependent
in its refolution on the third ; in the fame manner as the third is
on the fecond term. It appears therefore that, by the different
applications of this firft {pecies of difcord, and by attending to
the motion and charalter of the fundamental bafs, the harmonic
powers are greatly encreafed, '

Hence we have the fimple and compounded harmonics li-
mited to the different baflfes to which they belong : and if the
fame faithful guide continues to govern and diret the future
operations, the double compounded harmonics will be difco-
vered, and finith the chara@ers of the third and fourth terms: as
appears in the feventh column of Pl. xxvii1, and xxix.

In this theory the motions of the fundamental baffes are li~
mited to that of afcending or defcending a fifth, and fometimes
a third; but there is no inftance of their moving a tone, or fe-
mitone : from whence the true charafler of the melody is pre-

-ferved in its natural motion of tones and femitones; whilft that
_of the fundamental bafs demands a more mafculine modulation,

Therefore as long as no other harmonics are admitted, but
fuch as depend on the motion, and are the produls, of the fun-
' damental
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damental bafles, fo long will thefe two oppofite charafters be
preferved, namely, the {yftematic motion for melodies, and the
‘diaftematic for the fundamental baffes,

"SECTION VI

Of the double compoynded TuIRD and Fourtu TER MS,

It has been explained before that the formation either of
the fimple or compounded harmonics is a compofition of thirds,
in an afcending direCtion from a given found or fundamental
bafs. Thus as the fimple harmonics are a combination of twa
fpecies of thirds, fo another third of either fpecies being added to

. them forms the compound, or difcord of the feventh; or, as
before explained, the third or fourth term.

If therefore we advance one ftep further on the fame princi
plcs, and add another third to the former, we fhall difcover the
utmoft limits of harmonic combination in the double compounded
third or fourth term. This harmonic confifts of a third of either
Apecies, according to the term to which it is applied ; of a fifth,
a feventh, and a ninth, cither major or minor, agrecably to the
{cale, and the relation that the combination has to the fecond
term. '

As this combination, from the variety of its propor-
tions, is one of the moft diflonant, and at the fame time
the moft proper for the darker thades of mufical compofition, it

cannot be unworthy of a particular confideration ; efpecially as no
Aa fuch
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fuch combination has yet- appeared in any theory that I have
feen, occafioned by an opinion, that the perfetion of the dia-
pafon is fuch, as to contain-all other iatervals within itfelf, and
that whatever excceds it, is only a repetition, at the diftance of
an o&ave, of what exifted before, by which all fimple intervals.
are made compound by the addition of their o&taves,

This reafon, however fpecious, when applied to a fimple
melody, or a fingle fuccefflion of founds, cannot be admitted.
‘with refpet to combination, . which depends on other principles,
drawn from the chara&er and motion of the fundamental bafs,
But that I may not advance any thing.new, in fo effential a part of
harmonics as this is, without fupporting it by the moft unde-
niable evidence, I fhall for this purpofe felect from this theory
the following rules.

‘1. 'That the whole poWem of Harmonics are édndu&cd by
Jour terms.

2. That the three firft arcfhprimary .fumiamental baffes
with perfe¢t fifths, and generate their own harmonics, from.
 which the fcale is formed, and all other combinations peculiar
to it. | ‘

3. That the fourth term has nothing original in its com-
pofition, but is formed from the products of the three firft
~ terms, and as its communication with the fecond. term is cut off
by the third term, it therefore ftands as a fecondary fundamental
bafs, of an inferior chara@er to the third term, to.which it muft
delcend a fifth, |

4. That
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4. That the motion of thefe four terms in one fcale is
~ limited to the triple and quintuple proportion ; but.in no in-
ftance admits of any other, either in the ratio of g, 8, tone
major, -or 16,, 1 5', {emitone major.

‘5. That thc third and fourth terms may have com-
poundcd of double compounded harmonics ; from which' the
firft and fecond tcrms are excluded, -

6. That the ﬁrf’c and third terms only have an 1mmcd1atc
commumcatxon Wlth the fccond

How far thefo rulcs will 'agrcc with the do&rine of keeping
all harmonics in their firft and moft fimple pofitions within thc
limits of the diapafon, remains now to be cxammed

The extreme flat- feventh, and imperfe&t Afth, or
femidiapente, with a minor third, form the combination
By, D, F, A}, (PL xxix.) which now "comes  under
confideration, in order to dlfcover its chara&er as a funda-
mental bafs.

The only found in the whole fcale; on which thefe har-
monics can be formed, is the major found, which is a produé’t
of the third term, and an imperfe& concord of a third major.
Now if this major found can fupport the characer of a fun-
damental bafs, all harmonic combination will be confined to the
limits’ of the diapafon; but if on -the contrary it is found to
have no one requifite proper for this chara&er, the double

Aa2 com-
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compounded harmonic muft be cﬁabh(hcd as thc true - and ,
original combination, ,

It is dctermincd by the firft rule, that all harmonic combi-
nation 1s formed on four terms; therefore, if this major found
could be fuppofed to be one of the firft three primary bafles, it
moutt have a perfet fifth, according to the fecond rule; which
we find it has not: and if itis a fourth term, it cannot move
to the -fecond term, agreeably to the third and fixth rule ; and
if incapable of this motion as a fourth term, jts two minor dif-
cords cannot be refolved by any other motion. Hence we dif-
cover that a major found cannot be a fundamental bafs, becaufe
its motion of a femitone major, 16, 15, is abfolutely contrary to-
the fourth rule, as well as the whole theory, which limits the
motions of the fundamental bafs,, to the triple and quintuple:
proportion only.

We may 'conclude from the fifth rule, that this combination.
is a part of a double compound ; and as it has no other motion.
in the fame f{cale, but into the fecond term, it can be derived
from no other than a third term double compounded, agree~
ably to the fixth rule.

"'Thus we difcover that thefe harmonics, excluding the fun~
damental bafs, exceed the limits of the diapafon, by a femitone
in aminor {cale, and in a major fcale by a tone.

From thefe obfervations the firft idea of a difcord is pre-

ferved, which bad its original form in the umon of the firftand
' third
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third terms; to which is now added the harmonic third of the
firft term, not by any arbitrary will of our own, but by a necef~
fity, which the motion of the fundamental bafs obliges us to
comply with,

The extreme flat feventh and imperfe@ fifth being found as
parts of a 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, Eli, G, are the fimple harmonics of
the third term, to which the firft term B, 270, and its minor
third, D}, 225, are added, which are taken from the quintuple
of root g, the firlt term in the triple; and the whole forms a
double compounded barmonic on the third term: when the
bafs moves to F go, the fecond term, the two minor dif-
cords are refolved, and the major found E rifes a femitone, by
which the harmonics of the fecond term are completed.

Alfo at Pl. xxv1, the quintuple of rootg, B 180, D #, F#,
a third term, is by the addition of A, C, taken from the
quintuple of root 1, the firft term, formed into a double com-
pounded third term. But as its motion to the fecond, at the
quintuple of root 3, together with the refolution of its two dif-
cords, and the afcending of the major found, are the fame as
above,. they need not be repeated.

From the fame example taken from each of the diagrams we
difcover how the combination of harmonic founds and their fe-
veral relations depend on the fundamental bafs ; that by
its animating powers they receive life and motion; that the
‘charalter of a third term double compounded is eftablithed, in

' - preference
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preference to a major found, which has no other motion thana
femitone ; which, for this and other reafons beforc ngen, can
never be a fundamental bafs.

There are two inftances in which this combination deferves
. eur particular notice.

The firftis with refpet to the motion of the femitone major.
The active principle of this interval was firft difcovered in
the harmonics of 1 to 3, or from 3 to 9, and the contrary ; in
which one femitone was formed by the change of each of thefe
harmonics ; but when the third term was compofed of its minor
feventh, we had two femitones formed by its motion into the
fecond term ; the one from a minor found defcending, and the
other from a major found afcending, as has been obferved be-
fore. But in the prefent cafe, of a double compounded third
term into the fecond, we have three femitones formed ; the flat
ninth and minor feventh defcend a femitone as minor founds ‘to
be refolved, and the major found afcends another femitone
into the fecond term, or its otave, which is the fame.

The fecond inftance relates to the fyltems, which make fo
great a part of the ancient harmonica.

Thefe fyflems are of different magnitudes; but the leaft muft
conftitute 2 minor or major third : which agrees with Euclid’s
definition, that ¢ the leaft fyftem contains more intervals than

one,” {(p. 1.)

In moving therefore from the fecond to the third term twice,
mth their fimple harmonics, we have a i:yﬁern of diateflaron, or
four

‘-:\
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four founds in their next degrees in the melody, as E, D, C, B,
beginning with the third of the fecond term, and ending with
the thud of the third term, fecond dmgram. |

Syftem E, D, C, B
Roots C G C, G,

If the third term is compounded with its minor feventh, we
have a {yftem of fix degrees, from the eighth of the third term to
the third of the fame term defcending, while the third term
moves to the fecond term at the refolution of the feventh, and
repeats thc fame motion,- till the whole is finifhed.

Syftem G, F, E, D, C, B.}
Roots G, G, C G, C G,

But when the third term is double compounded, we have'a
fyftem of feven degrees, while the third term repeats its mo-
tion to the tecond term, during which the {yftem defcends from
the minor ninth of the third term to its third, which determines
the largeft harmonic fyftem which can be formed on any two
fundamental baffes.

Sytem  Ap, G, F, Ej, D, C, B.

Roots G, G G C G, C G.
Thefe two laft remarks fhew us the gradual increafe 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 fyftems..

The
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The obfervations made in the minor ninth, added to the
third term, will in all refpe@s be the fame if the ninth is ma-’
jor; except, thatin the refolution of the difcords of the laft
two femitones only will be modulated, inftead of three, which
are found in the former; and that the firft is formed from a
fcale with a minor third, the latter from one with a ma-
jor; but their relation to the fecond term is the fame, becaufe
each has a major third and perfett fifth to the fundamental
bafs, without which, it can never ftand as a third term.

Hence the relation that any combination has to the fecond
term muft determine the character of the fundamental bafs; for
if there is no immediate communication with the fecond term,
without firft moving to the third, we can be in no doubt of its
being a fourth term,

Thus if a double compounded harmonic has a minor third,
it forms a double compounded fourth term, and as fuch leads
us by the natural motion of its harmonics to a third term,
agreeably to what has been obferved before; viz. that the im-
* preflion mad¢ on the mind by a fourth term, whether fingly
or doubly compounded, is fo undetermined, that we wait with
a kind of impatience, #ll relieved by the fucceeding third term,
which difcovers at once the fcale, the phrafe, the fecond term,
and whatever elfe is necefary for our information.

The particular compoﬁti;m 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 feventh is

minor, the th1rd muft be minor, and not major ; but if the fe-
venth
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venth is major, (which can never happen to the third term,)
the third muft alfo be major: as tothe ninth, it may be a ma-
jor, or a minor, third above the feventh, according to the fcale.

The two difcords, the ninth and feventh, are frequently ufed
on the fourth, or third term, without being prepared, but ne-
verthelefs muft be refolved : by defcending to their next degrees,
the root or fundamental bafs in double compounded harmonics
does not always appear, unlefs in compofitions of four, five, or
fix parts; but its place is eafily difcovered by the motion of the
harmonics. -

SECTION VIIL
THE SECOND SPECIES OF DISCORD.

The principles of the third and fourth terms being eftablith-
ed, and fupported by the motion of the fundamental bafs, the
ninth, or fecond [pecies of difcord, comes next to be difcovered.

To underftand its genius and character it will be proper to
explain two laws, to which this difcord, as a fufpenfion, is
fubject.

1. It muft be prepared. 2. It muft be refclved.

By the preparing of a difcord is to be underftood, that
the found exifts as a concord one quantity of time, after which,
by the motion of the fundamental bafs, the fame found becomes
a difcord on the next quantity of time; and finally muft be re-:

Bb _ folved
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folved on the third quantity of time, by defcending to the next
degree, cither a toné or a femitone,

Thefe operations depend on certain dlﬂméhons, to be ob-
ferved in the divifions of time.

There are various fpecies of mufical time, but the divifions
of each are comprchended in two or three equal quantities in a
bar, or their multiples.

Thefe bars are diftinguithed by a divifion of their equal
parts into accented and unaccented. If a bar is compofed of
four equal quantities, the firft and third are accented; the
fecond and fourth are unaccented. If there are threc quantities
inabar, the firft only is accented, and the other two are unaccented.
The preparing of a difcord thercfore muft. bc on the unac-
cented part.

The fame found continues, or is aligature, and forms the
difcord on the following accented part, after which it muft de~
fcend to be refolved on the fucceeding unaccented part, cither a
tone or a femitone,

Hence it appears, that all difcords, prepared and refolved ,re-
quire three quantities of time ; the firft quantity prepares the ear
for its exiitence on the fecond, and the third fatisfies the ear by
the fiveetnefs of its refol.tion.

This difcerd, iike the minor feventh, has its origin in the
grica of the Lrlt end third terms ; as may be fien at Pl xxvir,
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in the fifth column, whereD is its fundamental bafs, withits perfe&

~fifth and minor third ; and again, at Pl, xx1x, in the fifth co-

lumn, where F is the fundamental bafs, with its perfe& fifth
and major third.

As this difcord now ftands, we may obferve that the three
terms are employed in its formation, and that the fecond term is
placed a fifth from each of the extremes, to which a maJor or
minor third to the fundamental bafs is added, which com-
pletes its harmonics.

The conftru&tion of thefc two ninths is in all refpe&s the
fame, except the minor third to the firft, and the major to the
fecond ; which not only makes this difcord proper for the two
{cales, but alfo for the diffcrent parts of the fcales.

By this we difcover, that though its original is on a primary
fundamental bafs, yet it may exift on a fecondary fundamental
bafs, and may therefore be applied notonly to cither of the three
terms, but alfo to a fourth term, if properly prcpued and
refolved.

But as the charalter and genius of every difcord can only be
difcovered by its motion and relation to the fecond term, it will
be proper to compare this ninth with the miror feventh, toen«

- able us to judge of its bLeing a new fpccies of difcord, from

its different preparations and molutxons, as well as from 1ts mo-
tion and relation to the fecond term.

The ninth may be prepared by Leing a fifih, but not by being
a third, to the fundamental bals.

Bba2 .The

i»
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The feventh is prepared by being a fifth or third to the fun-
damental bafs.

The fundamental bafs continues two quantities of time to
receive the refolution of the ninth into the eighth.

The fundamental bafs falls a fifth, or a third, to receive the re-
{olution of the feventh into the third, or eighth.

The ninth may be applied to the firlt term, and after its re-
folution the fecond term may fucceed.

The feventh cannot exift on a firft term, without changing
its charaCter to a fourth term, and being obliged to move to
other fourth terms, before it can arrive at the fecond term.

The ninth may beapplied to the fecond term without chang-
ing its character, or the fcale.

The fcventh cannot be applied to a fecond.term without
changing both.

The ninth muft always be prepared, unlefs united with the
feventh, asa double compounded harmonic.

The feventh is frequently ufed in defcending fyltems without
being prepared.

" Thefe differences between the two difcords muft be owned
to be very great, more efpecially as the motion of the funda-

mental bafs, its chara&er, and relation to the fecond term, are -
fo particularly determined. ’

This is the great objet to which all harmonics thould be
direfed; and unlefs fome diftin&ion marks the phrafe, the fen-
timent, and the diftance of the fundamental bafs, which lcads

’ us.
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us to the principal generator, or fecond term, our pleafure
muft abate in proportion to the difficultics we have to en-
counter.

As all inverfions teach us to diverfify an original harmony,
without deviating from the natural genius and charaler of the
fundamental bafs, I would recommend a conftant attention to
the fundamental bafs, its motion and harmonics, particularly
thofe which precede any fpecies of difcord : the fame attention
muft be paid to thofe which fucceed, and are the refolution of
- the difcords ; for although thefe two fpecies of difcord, the
feventh and the ninth, fhould each be prepared by a fundamental
bafs defcending a fifth, yet, by an attention to the phrafe, to the
founds that move, and thofe which remain as ligatures, the
fpecies of difcord will be eafily determined. For if the third
to the fundamental, which prepares the difcord, is the ligature,
we are fure the feventh is the difcord; but if th= fifth of that
fundamental bafs fhould be the ligature, the fecond fpecies of
difcord, or ninth, muft undoubtedly be applied.

Hence the difcord is very carly known by its preparation ¢
as to its refolution, which is of fuch confequence to the phrate
and the fucceeding barmonics, we can be under no ditliculty, if
we remember that the natural motion of all original difcords is to
defecnd a tone or femitone, and obferve the fituation of the
ninth, which by being placed one degree above the eighth of
the fundamental bafs, muft, by a kind of neceliity, move to it
but the contrary of this is true with refpe& to the feventh,
which is placed a note under the ottave of the fundamental
bafs, to which it cannot afcend, but muft wait for another fun~
damental bafs to be refolved into a third.

I mupt
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I muft alfo obferve, that although the ninth is fometimes -
found on a fccondary fundamental bafs, yet it has a more na-
tural conne@ion with the three primary, and for that reafon has
. a near relation to the fecond term. But it is not fo with this
feventh, which, as it conftitutes the principal chara@er of the
fourth term, can never be otherwife applied, nor havc any im-
mediate relation to the fecond term.

There is one obfervation more I muft make with refpeét to
the ninth, which is, that there is no inftance 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,
by which means the fucceeding found arrives with a fweeter
and more graceful effec.

I hope therefore it will not be thought improper to diflin-
guifh this difcerd as the fecend fpecics, and to call it the
fufpenfion of the ninth.  From the many diftinc¢tions made by
comparing it with the feventh, if properly attended to, it muft
be impofiible to miftuke it, cither with refpelt to its charaéter,
or the fimilitude of the iguring, as applied to the relative baifus;
for its preparation and refolution on fundamental bafles are fo
peculiar to itfeif, as to prevent any pofiibility of its being tiken
for any other difcord, '

SEC-
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S ECTTION IXo
THE THIRD SPECIES OF DISCORD.

The Diateffaron, or perfect fourth, intended now for the
third {pecies of difcord, has before been demonftrated as a per-
- fe@ concord in the ratioof 3, 4.

How this duplicity of charater can belong to the famec
interval is the fubject of our prefent enquiry.

It muft not be forgot, that the produds of the firft, fecond,
and third terms, fixed and determined the place of every found,
which formed the fcale, as well as all pofiible combination of
confonant founds ; and that neither of thefe three terms alone
could extend its powers to the formation of difcord.

Their Union therefore in part, or in the whole, became ab-
folutely neceflary for the attainment of this great end; and at
the fame time demontftrates the perfetion of a theory, which
obliges us to draw every thing from its original principles.

‘This has in part been already explained in the two firft fpe-
cies of difcords, where the firft term was added as a compound
harmonic to the third term, and formed the minor feventh, or

Jirft fpecies of difcord ; and by applying the third term, as har-
monic to the firft, the fufpenfion of the ninth, or fecsnd
fpecics of difcord was formed.

From
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From the fame original principles this third {pecies of dif-
cord has its exiftence ; for by the union of the firft and
third terms we have the fufpenfion of the fourth ; fee PI.
xxviir and xxix; which, by being unitedwith the fifth to the
fundamental bafs, and fubje& to the laws before prefcribed to
the fufpenfion of the ninth, muft therefore be prepared and re-

{olved, :

The formation of this difcord depends on the motion of the
fundamental bafs, with its fimple harmonics rifing 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 bafs, andis fubftituted as a difcord in the prefent com-
bination, inlicu of the third, on an accented part of a bar, for
one quantity of time. This fufpenfion of the fourth muft
defcend to the next degree, on the next unaccented part of the
bar, to reflore the third to its natural place, and complete
the fimple harmouics,

Thus a fufpenfion appears to be only a power ({ubjelt to
certain conditions) of preventing, or keeping back, the motion
of one found for a time; at the expiration of which it is put into its
natural flate, and then the harmonics are perfected.

‘This power, as applied to harmonics, contributes greatly to
vary the fentitnent, by imploying three quantitics of. time
with
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with the fufpenfion, when two only would have been fufficient
without it.

This confideration alone makes difcords neceffary, not only
to diftinguith the motion of the fundamental bafs, but alfo
to mark the time, and enforce the expreffion of the harmo-
nics,

This fufpenfion, or third fpecies of difcord, is formed in
each diagram; (fee Pl. xxviir and xxix, column 4.) and may
therefore be refolved into a minor or major third, by defccndmg
a tone, or a femitone,

Thefe two different refolutions will enable us to apply this
difcord to a fourth term, as well as to a third and fecond ; but,
from the nature of the fcale, it can never be applied to a firft
term ; for as that is the only fundamental bafs below the fecond
term, and has no perfe& fifth below, it cannot, confiftently
with the fcale and its charadter of a firff term, admit any other.
difcord but the fecond fpecies, or ninth.

The fecond term is alfo limited to the fecond and third
fpecies of difcords only; viz. the ninth and fourth. But the
third and fourth terms may receive either of the three fpecies
of difcords; and the firft {pecies may be either fingly or doubly
compounded, agreeably to the diftinét chara&er of the third
and fourth terms before defcribed.

As thefe limitations of the difcords diftinguifh the different
terms to whlch they are applied ; fo, by a comparifon of their
' C c preparations
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preparations and refolutions, their feveral chara@ers will be
{ufficiently known to determine the relation of any fundamental
bafs to the fecond term, or principal found.

The 9** 5", and thefundamental bafs defcends §.

The 7* 3%, and the fundamental bafsdefcends §.
%is prepared by a
The 4 8", and the fundamental bafs afcends .

8, and the fundamental bafs continues.

The g™
The 4

into a

The 7 ‘ 3%, and the fundamental bafs defcends '5.
is refolved

3%, and the fundamental bafs continues.

It has already been found, p. 178, that a fundamental bafs
preceding the third term a fifth higher, and defcending a fifth
to it, muft be a fecondary fundamental bafs, or fourth term;
fo, if feveral fundamental bafles precede the third term in this
order of fifths, they muft all be deemed fo many fourth terms ;.
for as they have nothing in their compofition the leaft conclu-
five, either in relation to the phrafe, or principal generator, till
the third term appears, and difcovers their remote relation to the
fecond term, it follows, that the phrafe muft neceflarily be
lengthened, according to the number of fourth terms prece-
ding the third and fecond term, which determines the phrafe
and the fcale.

This third fpecies of difcord having been explained, toge-
ther with its preparation by an eighth, and the motion of the
fundamental bafs afcending a fifth, I fhall next defcribe it
when prepared by a feventh. ‘This preparation may be made

by the feventh of a third or fourth term, by the fundamental
bafs
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bafs defcending a fifth, and may be refolved into a third, either
major or minor, the bafs continuing on ; or may be refolved into
another feventh if the root defcends a fifth, and will have the beft
effet if on a third term, in order to proceed to the fecond term,
on which it may exift as a fourth; or it may be united with the
whole harmonics of the third term, which will make a ninth
a major feventh and fourth, and be refolved into the fimple
harmony of the fecond term on the next quantity of time.

The different pofitions of the harmonics of this third fpecies
of difcord are many, but with refpe¢t to the figuring there

can be only three ; viz. i, 5, i 3 and, as was before obferved,

by a proper attention to the motion of the fundamental bafs
that precedes this ‘difcord, and difcovers its preparation by the .
fundamental bafs rifing five, there will be found fo great a dif-
ference from a difcord prepared by one falling five, as muft
remove every appearance of difficulty.

From what has been above explained concerning the three
fpecies of difcord, we find that they have received their original
exiftence from the wunion of the firff and third terms; that by
the motion of the fundamental bafs, which determines their
~ preparations and refolutions, we difcover their true charaer,
in what particulars they differ from each other, and their re-
lation to the fecond term ; and that they are original, becaufe
they comprehend all other diffonances whatever by their inver-
fions, or the different pofitions of the harmonic baffes, without
altering the rules before prefcribed 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 miftake made by modern theorifts, which, if
they had determined the fa&t by the ratio, could not have
efcaped 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 fucceeding writers.
What I mean is their defcription of the enharmonic gender.

_ ‘They have made thefirft interval in thetetrachord of the enhar-

monic gender a femitone minor, as B, Bx, C, and E; inftead
of the enharmonic diefis, which is B, C), Cl, E. The de-
ception of marking B with afingle crofs, inftead of a double one,
is equally exceptionable. By this miftake they have placed the
enharmonic diefis the fecond interval in the tetrachord, when it
ought to have been the firft. But to prove this beyond a doubt,
the tetrachord in queftion is in the firft diagram, in which there
isno B 4#. See the harmonic tables; Pl. x1v, where B128 in

the triple, when compared with C|, in the quintuple progref-

fion, root 25, is the enharmonic diefis in its true ratio :_2_8 5
25

to which if a femitone minor is added, .:i, they will make a

femitone major, and the refidue of the tetrachord will be a di-

tone, or third major, f, an imperfect concord, not peculiar to

the enharmonic, as the {ame interval is found in the diatonic
gender, in which the third minor is the incompofite interval,
or refidue of the chromatic gender.

The
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The CONCLUSION.

AVING confidered at large in the Fir/? Part of this Work
the Principles of the Grecian Doctrine of the Harmonica,
as maintained by the Ari/loxenians, and in this Second Part as fup-
ported by the Pythagoreans, in the Dogrine of the Ratio, it may be
ufeful to make a few fummary reflections on thefe two very ex-
traordinary theories. — The former, maintained by Ariftoxenus,
Euclid, and Bacchius Senior, cannot be examined with too
‘ great attention, as it abounds with whatever is curious and
interefting to the fubject. The order and difpofition of the
feveral {yftems, particularly the tetrachord, from which the fcales
are formed, together with the number of flat and tharp diefes,
by which the minor and major fcales are completed ; above all
the feven fpecies of the diapafon, in which the tetrachords are
comprehended, and regulated by the conjunétion and disjun&ion ;
are among the many inftances of the perfeition of this theory.

The mefe, or tone of disjuncion, is of the greateft confe-
quence ; for it-not only prevents two eights, two fifths, or two
major thirds in fucceflion, but ftops us from moving into another
fcale, unlefs by the intervention of an additional bafs as a tem-
perament, which marks and difcovers the alteration neceflary
- for a new fcale. —The genders fupply the imperfe& con-
fonances; 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 fpecies of fixths; in
the fame manner as the diapente, added to the diateffaron, com-
pletes the magnitude of diapafon. By the fame method the di-
atonic moll forms the interval of a fuperfluous fecond, which,

together
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together with the extreme flat feventh, completes the diapa-
pafon.

The great advantage of difcovering thefe intervals contri-
butes to the perfedting of this theory ; for notwithftanding the
feven fpecies of diapafon contained them all, yet their formation
would have been attended with great difficulty, and their magni-
tude muft fometimes have been exceptionable; as from B to D
in the firft diagram, and from F to D in the fecond, are éach
a minor third deficient by a comma:® yet it muft be obferved,
that although the Ariftoxenians did not admit of the ratio in
their theory, their divifion of intervals was ftritly 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
{pifs, or fmaller intervals, they are fo neceffary to the mutations,
that nothing could be perfett without them ; and though they
may be taken out of the-different fpecies of diapafon, yet the
genders regulate and determine the magnitude of all the lefs
intervals, with much greater eafe and certainty.

If again we evamine the rules laid down for the mutations,
they arc fimple and eafy to be underftood ; for they are compre-
hended in the perfe&t confonant mutation, to afcend or defcend
a fifth ; the imperfect mutation, to afcend or defcend a third ;
and the diflonant mutation, to afcend or defcend a tone. Thefe
mutations are regulated by adding one diefis, or by taking
one away from the firft propofed number; by which means the
mode 1s formed and fupplied with all its varicties.

In
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" In the Firft part of this Work I did not treat of the Dif-
cords ; not that I was without materials ; but as a Second Part,
fupported by the ratio, has fucceeded to the former, in that
I have explained the three fpecies of original difcords, agreeably
to the numbers applied by Pythagoras to difcover the true ratio
of concord and difcord ; viz. 6, 8, g, 12. I was defirous of
" doing honour to his memory, as the firft we know of, who dif-
covered the magnitude of mufical intervals by the ratio; which
very properly fuccceds the two diagrams of Gaudentius, having
the fame principles applied to each.

———e R s

But here I muft beg leave to paufe one moment, to pay
a tribute of gratitude moft juftly due to the merit of that great
and excellent theorift and profeffor of Mufic, the learned
Dr. Pepufch; from whom, in an early part of life, I received
the firft principles of the application of numbers to mufical
intervals. As I loved and honoured him while living, fo I
greatly lamented his death, which happened at a time when I
ftood moft in need of his affiftance. His church mulfic,
preferved in the Ancient Academy, is his beft 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 affiftance I have received in this work
from the Rev. . Trebeck, and the Rev. G. S. Townley.

R S —————
I fhall
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I fhall now make fome obfervations on the Second Part, or
the doltrine of the Ratio, maintained by Guadentius, and by
Pythagoras.

The great advantage of difcoveringthe magnitude of all mufical
intervals by the Ratio cannot but be agreeable to men of
fcience and lovers of truth. The Ratio has brought out of
obfcurity the two diagrams of Gaudentius and removed fevera)
objections made by writers of the firft reputation,

Thefe diagrams confifting of tones major and limmas occa-
fioned the firft and principal objetion to the Grecian harmonica,
as feeming deftitute of the imperfect concords, without which,
it is impoflible to have harmony, or even melody ; which laft the
Grecians are acknowledged to have had in the greateft perfeGion.
With refpe@ to the imperfec concords, it is very extraordinary
that no writer, whom I have feen, ever attempted to difcover them
in the genders : ‘for as to the feven fpecies of the diapafon, from
whence the genders are formed, as well as all other mufical in-
tervals, it was not poflible to extrac them from thence, unlefs
the pofition and harmonious conftitytion of thofe diapafons, to-
gether with their Jnverfion, had been firft difcovered, and per=
fectly underftood by the moderns.

With refpect to the objeion above-mentioned to the dia-
grams of Gaudentius, it was fo true, that nothing could remove
it but the application of numbers, or the harmonic principles :
thefe were no fooner applied, than the clouds of darknefs dif=
appeared, and the great, the perfe? and immutable fyftems of

the diagrams, inftead of being (as was imagined) a fcale of
| founds
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founds intended for the voice, are found to be roots, principal
tones, or keys of feveral {cales, formed into {yftems, in the ratio

of tones major and limmas. However extraordinary thefe
diagrams may appear, yet (as before obferved) the fame exift

in our own theory ; for if the principal tones of different fcales

be placed in the fame order of degrees, they will be each to the-*‘,_
next in the ratio of tone major or limma. Hence all the ob-lg*
je@ions made to the Grecian harmonica on account pof thefe
Diagrams, muft vanith, or muft in an equal degree affe& our
"own : which would bea tafk too difficult for any one to prove.

It is very extraordinary that authors of the firft reputation
fhould condemn the Grecians for having no imperfeG concords,
when they are fo eafily difcovered in the three genders, even
according to their own definitions. But authors are fometimes
tempted to take upon truft, whatever they meet with in the
works of men of charaQter, rather than give themfelves the
trouble to difcover the truth.

Five has been rejeCed as one of the primes, though the en-
harmonic diefis (which they all agree is a part of that gender)
cannot be formed without it. For as 125 is a multiple of 3,
in the quintuple proportion, it muft therefore be one of the
primes. The quintuple proportion is fometimes ufeful in the
mutations ; but as it is incapable of a progreffion, it muft always
be fucceeded by the triple proportion. Though in neither of
thefe proportions can the mutations of the enharmonic diefis, or of
the limma, be found: the former is not applied in combination,
nor mentioned by Euclid, when he treats of the mutations; which
is a confirmation that it was only neceffary to determine the exact

Dd magnitude
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magnitude of the ditone, or major third, in the enharmonic
gender; as the chromatic was with refpec 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 ncceflary for their for-
mation, as {y{tems of principal founds.

T would here obferve, that in the courfe of this work it
has been fhewn, that the fundamental bafs cannot without a
temperament afcend a tone or femitone, nor defcend a tone or
{fcmitone 5 yet exceptions to thefe general laws are found in
modern compofitions in diftin¢t phrafes, in the Cadenza fugita,
and in extra-harmonic founds, which balk the cadence, and
interrupt the regular progrefiion of the fundamental bafs.

Thefe, and many other remarks which have been made in
the courfe of this work, - feemed to me neceflary to remove every
objection that could materially affect any eflential part of the
Grecian Iarmonica @ in which we difcover the laws of {cience fo
intimately united and blended with thofe of nature, that the
leait deviation from the latter muft in an equal degree be an
Injury to the fimplicity of the former. That fimplicity excludes
the neceflity of a profound knowledge in Geometry, in order
to difcover the original of the minor and major fcales, of con-
cords, difcords, genders, mecdes, and otler parts of the ancient
Harmonica, which have long been perplexed and obfcured by
fpheres, fquares, cylindere, cones, and other geometrical figures,
that have contributed little or nothing to the improvement of
the prallical Mufician,

The
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The Arifloxenians difcovered the Agreement of concord and
difcord, and determined the magnitude of mufical intervals by
the laws of their own natural Feelings.

The Pythagoreans applied themfelves to difcover the Ground
of thofe laws ; that by fome leading and univerfal principle they
might preferve the voice of nature in its moft pure and original
ftate. Hence they found that all melodies originated in, and
were regulated by, the fundamental bafs. Hence their diagrams
were confined to a geometric proportion in the ratio of 3 : and
the harmonious conftruction of the tetrachord, the conjunction
and disjun&ion of tetrachords, the minor and major fcales, the
flat and fharp diefes, were all regulated and determined by this
* firft unerring principle, a progreffion in the ratio of 3.

Here I cannot but take notice how generally this univerfal
- principle has regulated all mufical compofitions, even to this
day; and in many inftances, where we cannot fuppofe it to be
underftood.  Guido has placed his three hexachords (as was
before obferved) in the fame ratio : and if we examine the three
cliffs of the moderns F, C, and G, and the tuning of many
ftringed inftruments, as in particular the Violin, Tenor, and
Violoncello, their relation to each other is the fame. Moreover
the feveral fpecies of difcord (formed out of three terms by the
union of the firft and third terms in cemdination, whofe motion
could not be permitted in fuccefion) their preparations and
refolutions, the mutations with the fame fpecies of thirds, are
all governed by the fame ratio. Could all this be by Chance ?
rather, 'is there not an abfolute neceflity, that All thall comply

Dd 2 with
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with principles founded in Nature ? to whofe laws we muft be
obedient, whether they are thoroughly underftood or not.

Thus this wonderful theory of the Grecians, eftablithed on
the moft folid foundation, proceeds from a’ given found, or
principal generator, and advances with its creative powers, to
generate its two produds, the firft and third terms, from
whence arife all confonance and diffonance, fcales and fyftems,
major and minor, an encreafing feries of flats and fharps, the
tone major and minor, the different fpecics of femitones, and
all other intervals adapted to the mutations ; the three genders,
diatonic, chromatic, and enharmonie, the triple and quiptuple
progreflion of the fundamental bafs, and whatever elfe is necef-
fary to adorn, enrich and perfe&t the Science of Harmony.

It is almoft impofiible to enumerate all the advantages with
refpect to mufical information and a profound knowledge of har-
mony, contained in the Grecian Harmonica. 'The fimplicity and
agreement of its feveral parts, eftablithed on laws that coincide
with natural feelings and remain unalterable, are confiderations
fufficient to recommend it to all thofe who either with to excel
as Compofers, or are defirous of attaining a zrue knowledge of the

SCIENCE of MUSIC.

T F I N I &
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N.B. By a miftake in wumbering the Plates, No. XI. was
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Page. Line, :
24, 1, for of Harmony, read of the Harmonica,

27, 3 for diefes, read drefis.

31, 22, for diefes, read diefis.

§0, 20, for Pate, read Plate.

72, 6, for different, read fufficient.
100, 14, for next, read /efs.
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131, 3, for Guadentius,  tead Gaudentius.
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169, 7, for Pl v, read Pl xxi1.
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