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INTRODUCTION

THE SECOND PART,

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

with the plan propofed, I fhall confider Mufic

1n a lefs extenfive fenfe, and apply it only to Har-
mony and Melody,

Harmony is the fcience of founds, of which
melody is a part,

Alr
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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, 1is 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 object 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&t to acute and grave, but will
teach us their ufe and application, lo as to an{wer
2ll 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-

racter 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
{hould 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
1t life and motion.

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

0 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 {wifter or flower: from whence arifes the djffer-
ence of {ounds.

Sounds are concinnous, Or 1NCONCINNOUS }

that is, {fuch as are proper, ar improper, for
mulic,

Again, they have the difference of acute and
grave ; which, like great and {mall, 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
15 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 objet of ma-
thematical demonftration.

“The
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The degrees of found may be infinite ; vyet
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 Vibrations of elaftic bodies and their differ-
ent Lengtbs.

If two ftrings 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 ftill the fame equality of motion
and identity of tune, having no interval or {pace
between., Therefore the habitude of thele two
ftrings is called unifon, and has the fame relation

O 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.

It 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 ftring 2 is as

long again as the acute 1, the graveft found, or
longeft ftring, will make but one vibration in

the {ame 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 I.

It fix firings 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 Fibrations 5 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
ot 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 diffinfl charallers 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 direction,

As the ratios 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 the minor and major fcales
dc-:penhds-on thefe two 0ppoﬁte properties in mufical
ftrings, the importance of the application will fufh-
ciently juftify the diftinction.

For the information of thofe who are unac-
quainted with the nature of thefe operations, I
| 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, 2y 3, 4 5, 0, indicate their different lengths ;
and thofe on the right thew the mufical interval, as
an octave, 12th, 1sth, &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 od&ave in the ratio
of 1. 2.

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

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

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

From B to E a 1gth, or a sth, twice com-

pounded, in the ratio of 1. 6.

If we compare their mutual relations we have
2. 5.
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2. 3. a fifth, 3. 4. a fourth,

2. 4. an oQtave, 3. 5. a fixth major,
2. 5. atenth,or 3d major, 3. 6. an o&ave.
2. 0. a compound 5th, 4. 5. 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 Lengzhs of ftrings in an arithmetic feries,
we have the true original principle of the minor
mode, which has, by defcending from umty, a

minor 3d, next the fundamental or graveft found
at E 6.

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 dire¢tion; for as the number of
vibrations in a given time is exprefled by the fame
feries as the lengths of firings 1, 2, 3, 4, 5, 6
the flower vibrations are the grave, and the quicker
are the acute.

Thus the ftring that vibrates once is an oQave
oraver 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
firings placed the sminor 3d next the graveft or
fundamental {ound, 6, g, 4.

From thefe oppofite properties in the fame mu-
fical firings 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 {cales, which in ano-
ther place will be more tully 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 truc cha-
racter 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 effets are all directed 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 {trengthens itfelf, and in-
creafes 1ts powers by its oftaves ; thus 1, 2, oftave
‘after which its fifth 2, 3, exiits in its way to.its
next o&tave 1, 2, 3, 4, which at the fame time
generates a fourth 3, 4, after the original found is
reinforced by two o&aves) proceeds to the imperfe&
concord the third major 4, 5, or (which is the
fame) its feventeenth major r, g, 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 odave, 1, 2, 3, 4, 5, 6, 8.

There are two other imperfe&t concords, viz.
the minor third 5, 6, and the minor fixth 5, 8 ;
but as they are formed by the mutual relations,

and not by the primary, they cannot be funda-
mental bafles in a major {cale.

In the operations above defcribed it muft be
owned, that nature {eems to proceed with the greateft
caution in not permitting the ffth 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 impreflion of a generator or funda-
mental bafs, which otherwife might be weakened and

overpowered by hearing the fifth and third too {oon.

It appears alfo that the fifth, the next in de-
gree of perfettion as a concord to the oave, 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 I, 2, 4, 8, and theretore 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 chara&er and per-
fe@ion of a fundamental bafs muft be admirtted as
the original principle of harmonic combination ;

P 2 {ince
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{ince 1t contains within its o&aves all the confonant
intervals, which, when united and {ung together,
vield one of the moft pleafing and perfe& com-
binations that can be produced by harmony. But
this character does not abfolutely depend on its
being accompanied with the whole creation of its
harmonics, fince they are {uppofed to exift in as
full and ample a manner in F, A, C, or 4, 3, 6,
as if the whole {eries 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, G, to
A,C F, or C,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 {ubjed,
1t appears to a demonitration how every fundamental

bafs generates its own harmonics, either by the
different lengths, or the wibrations of ftrings.

It now remains to fhew the relation and connec-
tion that, one fundamental bafs has with another,
1n
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Th order to difcover the true principles by which the
motions of the difterent harmonics are regudated fo
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 refpet to thefe
baffes comes now to be explained.

In the arithmetic feries, which has been applied
to the different lengths of ftrings, or their vibra-
tions, we find only zhefe three primes, 2, 3, §;
but as the ratio 2, 3, is a more perfect relation than
4, §, or &, 6, it muft therefore haye a preference
in dire®ing the motion of the fundamental bals.

As the harmonics have been generated from
unity, {o the motion of the fundamental baffes muft
be direted from the fame point.

Thus
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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 ftrings, 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 produéts, F its fifth below, and G
its f1feh 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; for 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 umty was
before: now if each 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 fhall have the harmonics of each,

from

f
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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
ferics. The firft direés the moft perfe@ motion of
the fundamental bafs, as from 3, 1, or 3, g, and
by the other we difcover 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 {cales ; 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. XIII.] 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 thew its relation to unity,
or to any other number, or {ound.

There are two forts, or {pecies, of motion in
wfical {ounds mentioned by the Ancients.

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

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

To preferve thefe {pecies of motion diftind, two
forts of progreflion are required, which, as they
are eifential to this theory, are tormed into har-
monic tables.

The firft 1s the geometric, which is a conti-

nued multiplication from unity in the ratio of 3 ;
a8
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as 1, 3, 9, 27, 81, &c. 'Thele 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 progreffion, 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 i1s 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
each other, or to the root, 1is determined by the

arithmetic feries, which alfo exprefles the ratio of
each interval.

Each root of the geometric feries 1s the mul-
tiplier of the arithmetic, and is the common dif-
ference of that feries : thus the root 3 1s the com-
mon difference in this feries, 3, 6, 9, 12, 15, 18,
the harmonics to that root, which are placed 1m-
mediately after the letters. Alfo root g will mul-

Q tiply
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tiply the arithmetic feries, and difcover its har-
monics, as follows: g, 18, 27, 36, 45, z4. 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. ~

T'he harmonics of each root, as thus defcribed,
are in therr loweft denomination, and the numbers
parallel in the {ucceeding columns are their refpec-
uve olaves, made fo by multiplying the firft, and
cvery {ucceeding, produét of the root by 2.

:

‘Thus by multplying cither of the primes 2, 3,
5, by 2, the product will be octave; and if conti-
nued, as in thefe tables, will be a feries of geome-
tric proportionals in the ratio of 2 : but as a feries
of odiives, ppl =d as baffes or roots, can make no
..teration in the harmonics, which wiil always be
the {ame, the other two primes § and ¢ will abun-
dzntiy fuppiv ail that is necefiary.

We have already
arifes frem a pregreinon in the ratio of 3; it re-
mains now to proceed to the other, which 1s alfo

oCOMELrIC,

iL‘CH thfﬁ O'I'Cilt V&I‘ii‘.ﬁt}’ W’I]iCh
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geometric, in the ratio of 5; thus, 5, 25, 1235,
This feries is alfo formed into harmonic tables ; the
firft at Pl. XV, reprefents the different lengths
of ftrings, and correfponds with the firft diagram:
the fecond agrees wich the vibrations Pl XVI,
and correfponds with the fecond diagram.

In thefe tables cvery root is multiplied by the
arithmetic {cries, 6, 5, 4, or 4, 5, 6, by which we
have a mnor third 6, z, next the fundamental bafs
in the firft, and a major third 4, 5, 1n the {econd
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
¢, in each diagram ; and by procecding in the
fame manner with the quintuple progreflion, we
have the fame two f{pecies of thirds to every fuc-
ceeding root; and the {emitonc minor 24, 25, is
not only the interval formed by thele two fpecies,
but is alfo difcovered in the quintuple progreflion,

between E 120 of root 5, and E$ 125 of root
23, in the {fecond diagram.

Q.2 As
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As it 1s of the greateft confequence in a theory
of harmonics to know the original of all intervals
which proceed trom unity, the better to difcover
their {everal relations, I fhall mention one more :
this is the enharmonic diefis, which is formed by
comparing 128, a multiple of root 1, Pl XI!HI,
with 123, root 23, in the quintuple progreflion,
Pl. XVII.

In thefe harmonic tables the quintuple pro-
oreflion proceeds from 5, to 25, the next page pa-
rallel with 1t, and after to root 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, 75, 375, quintuple, or in the ratio
of 5. But if they proceed from one root to the
next in the fame column, the progreflion is in the
triple, as 5, 13, 43, 1n the ratio of 3.

It muft be obferved, that the arithmetic feries,
which multiplies the root, exprefies at the fame
time the ratio of the produds : thus, if we multiply
15 bv 6, 3, 4, we have go, 53, 60, which are
in the ratio of 0, 3, 4.

Having
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Having explained the principles on which thefe
harmonic tables are conftructed, it remains to thew

the ufe of them in a theory of harmonics, by the
following rules.

Rules relating to the RATIO,

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

the harmonics. to each are formed by the arithmetic
feries 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 octaves continued in the
ratio of 2.

II. Hence it follows, that every compounded
number in the ratio of 2 fay be reduced to its
loweft denomination 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 3.

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 exprefied 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
a commeon divifor; thus i‘é =-:—§ the common di-

vifor will be one of the primes 2, 3, 5. In fome
cafes the lefs term is {ubftrated from the greater,

and the produ¢t will be the divifor ; thus %i = a

- . 5 , .
fifth, or £ = 2 f{emitone major.

a 13

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
fecond, muft be divided by a common divifor, till
brought to their loweft denomination. Thus if we
add a tone major and minor together, the {fum will

H

> ' rd: 13103 i4,6,8_2
beamajor third: 134 2=2; alfor I4+:45=1
H

Thus the major and minor thirds being added
to a fourth, the extreme {ounds are olave to

each other. Alfo a comma 81. 8o, added to.a
tone
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G i

: . . 8i 10 _

tone muror 10.9, 1s a tone major, I g - — =
B 1

o 1N

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 1s 1n 1ts loweft denomination.

Thus a major third, and a tone major, added

V e 45 :
together, 1 i-|- = 3 fqrm a greater 4th, or
tritonus.

VII. If a minor third be added to a deficient

third, we have a common diviior only to one nu-
2
merator and one denominator, I i—+ ..+ Here 6
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, 1n litke manner, for a new numerator,

and the produ@& will be a femidiapente, or im-

"y

perfct sth,  Thus, 1 9_;. 32 = o4,

s T 27 43

) VIIE,
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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

o

: y : :

major, I 3+ 2=2, we have a minor third for the
2 23

5

(Y

produd.

IX. In adding intervals together, the numerator
of one and the denominator of the other, that are
alike, are to be cancclled ; or, which 1s the fame
thing, we muft write unity over and under each,
and then proceed with the divifion as before.

| 2 1

9 009, g4 16 4 10, 9
Thus 1 {4+ +=+3; then x I+ 4 T+ 3

§ >

bl >
—y

s
6 10

3 1 3 ‘

9 o, 10 9 G 16 1© 3

then I§+1T9+§; then1§+;-+9+3
i I L

- L

a fifth, or diapente,
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This laft operation includes the whole, which,
had it not been to fhew 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 diapalon, we muft extrad them
from the harmonics of any three npext 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 ; whole fum, when added together, 1
equal to the diapafon.

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

R We
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We have here the ratio of 36 4 40 =2 a tone
minor, and 40 4+ 43 = g a tone major ; and of the

others, placed in fractions above, in this example,

XI. It muft be cbferved, that in a defcending
feries from acute to grave the fra&ion is formed by
placing the lefs number above, but in an afcending
{eries the lefs number of the fraion is below ; as

in the following example, taken from the three firft
terms of the fecond diagram, 1, 3, 9.

TeTzchord.

10 15
15
24, 27, 30, 32, 30, 40, 45, 48
Cc D E F G A B C

o | O
l
++] e

[
yegfenin

2
4

In thefe two evamples 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
1s verv different; and as the harmonious conftitu-
tion of the tetrachord, which is the produ& of the
three next terms, I, 3, 9, or 3, 9, 27, &c. 1is
the original of thefe and all other {cales, we muft
look there for their effential ditferences.

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 fucceffion muft be conformable to that
{eries, which will not permit us to move from 40
to 45, becaufe they are the produéts 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 {yftem 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 defcending or afcending.

R 2 CD

&



124 INTRODUCTION

F e

"C D E F G A C B C.

24, 27, 30, 32, 36, 40, 48, 435, 43.
§

3’ 9) 3’ I’ 3’ I, 3
lc G CF C F C

3 | 3

9
G C

In this progreflion it appears how great a fhare
the fecond term 3, or principal generator, has in
re{ped to the firlt and third terms 1 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 ratioof 27..9; as I cannot
divide 27 by 2, I muft multiply 9 by 2, which
gives 18, and then (by Rule IV.) ¢ = 3, alfo
of 49. 9; 9 muft be multiplied till brought the

peareft to 45, as 3 = 3> 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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XIII. Thus if we compare the root 3 and 729,
in the columns parallel with 3, we look for one of

its multiples that comes the neareft to 729, and
find it to be 768 ; then placing them as fradtions,

236
243

and proceeding by Rule 1V, :: = we have a
limma, or the difference between C in a natural
{cale, and B ina {cale with four fharps. Alfo if
81, a fifth to root 27, be compared to 5, a major

third of root r, we proceed as before, except in

the divifion, and find the ratio g-; a comma, which

is the difference of A in C fcale, and A in G

{cale ; and if we add the comma to the limma,

by Rule V, we have a femitone major: thus
256 . 81 _ 16
243 8o 13"

In the fame manner we may proceed to difcover
by thefe tables all other intervals, however remote :
as for inftance, the Pythagorean 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 particularly obferved, that every . 7.
fcale is perfeted by the harmonics of the thrgigftie:

gext
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next terms, and that the produ& of no other can

enter into its compofition: thus, 1, 3, 9, or 3, 9,
-7, &c.

XIV. If we would know the difference between
the Arft and laft note of a {cries, we muft obferve
that the ratio is formed fo as to diftinguifh the
alcending or delcending intervals, by placing the
greater or lefs number of the fraction uppermoft ;
agreeably to Rule XI'; after which we may pro-

ceed to add them together, according to Rule IX.

C G A E F CG

- 3 10 3 16 3
Thus, 1 24+ S+ 5 T35+

s |22

24
4

In this example the laft note 1is a fourth lower
than the firit.

Thele rules being fufficient for the addition of
intervals, I proceed to cxplain how a lefs interval
may be Jubjlrafi:d from a greater, in order to dif-
cover the difference,

XV. In comparing one interval with another

they muft be placed as fracions, and the fign of
multiplication
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multiplication put 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

a tONE mMinor 1s a comma : 3 X 195 _. z:,

between an olave and fifth, 2x 2 = o 2 fourth ;

1

d comima.

between a fifth and fourth, 2 x; 9, a tone major;

between a fifth and fixth major, § x3== 7;';'1 a tone minor ;
6
between a fixth minor and a fifth, - X 2=, afe-

mitone major.

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

M hrs 6
third, the remainder is a minor third ; 2 x i == o

a minor third.

If we {ubftra® a femitone 1najor from a tone

L ) ) - a 16 l 0 z
minor, we have a femitone minor : —X —= 27 =2
’ R EED

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 {emitone minor.

If from a minor third a deficient third is take-n,

: 6 3z _ 162 _ 81
the refidue is a comma: ;x = =&, a comma.

XVII. When tha multiplication of the ratios is
finifhed, and the products 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 {emi-diapente 64. 43,

T o ' .
&r _g) is = —, their loweft denomination.

XVIIIL. If the ratio, or difference, is not well
underftood, we muft look for the numbers in the
harmonic tables in either of the diagramgs: as for
example, 2048 is a multiple of root 1B, in the
firft, or of F, root 1, in the fecond diagram ; and
2023 15 Ch, a minor third to the fundamental bafs,
root 4035, in the quintuple of the firft, oris E4, a
major third to the fundamental bafs at root 40, in
the quintuple of the fecond, diagram. If, after
this, a more {atistatory knowledge of this ratio is
wanted, we may add it to fome other fmall quan-

tlty
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tity as at Rule V. For example, 2048 |, 81 _ 128

E ] P— ———

>
2025 8o 125

an enharmonic diefis.

. . 2048 25 . 256
Alfo a femitone minor added, o T2 =

a limma. Or a greater femitone minor added,

208 135 . 16

s T3 = ip @ {emitone major.

To account for thefe two {pecies 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 reflidue
will be in the firft cafe a greater {emitone minor,
and in the fecond a greater {emitone major,

16 13¢

For example, § x 1: = 3 exceeds ;> by a com-

ma; and g x 7 =] exceeds by a comma.

%5
24

\\

From thefe divifions of the tone major, the im-
poflibility of an egua/ divifion of intervals is very
evident 3 for if we divide the tone minor, it will

be alfo into unequal parts. Example, —3 X 3—? = i;,

a femitone minor. And the fame mequahty will be

found in dividing all other intervals difcovered in a
theory of harmonics,

S There
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There are other methods by which the addition
and {ubftra@ion of intervals might have been ex-
plained; but as thefe appeared 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 {cale and relation to all others, whether with
minor or major thirds ; for I muft obferve, that
there are as many pofitions of thefe two {pecics of
fcales, as there are 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-

derflood without much difhculty.

THE
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PART THE SECOND.

SECTION I

MONG the works of the Grecians, publithed by
M. Meibomius, we have an Introduflion to Mufic
by Guadentius, the Philofopher, a favourer of the

Ratio. In the 17th page of his Introduétion, he has laid down
two 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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Theie two diagrams I come now to examine. They are

to be confidered as ene general and univerfal fyfiem, in which all
rarticular {vitems are contained.

A particular {yftem may be limited to fome part of an uni-
verial one, but is always a regular colleCtion, or compofition,
of manv things; by which a chain of principles is linked to-
cether, 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 /engths of
firings, which is the foundation of the firft diagram; and the
other, their different <rbrations, which i1s the foundation of
the {econd.

Thefe dizgrams, as they now fland, are compofed of tones
mzjor and limmas, which are placed before the large num-
bers in the firfy, and after them in the fecond, diagram. See
Pl. xvirr. The fifteen names are common to each; but the
numbers placed before the names reprefent the lengths of ftrings
in the firft dizagram, and thofe placed after reprefent the vibra-
tions in the fecond,

But in order to difcover the original feries of which thefe

numbers are compofed, they muft be divided by 2, to bring
them to their loweft denomination.

2502
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9 9 256 356
3 e—

9 350 9

B 243 8 243 L.
' \

l

2692 | 2304 | 2048 | 1944 | 1728 | 1536 | 1458
1296 | 1152 | 1024 | 972 364 - 68 729

643 5@6 s12 | 486 | 432 | 384 |
283

3124 256 247 216 192
162 (44 128 108 96 |
a1 72 04 54 | 48

3 32 27 24
18 16 12
0 3 6

4 3
2
I

From thefe reduced numbers a geometrical progreflion is
formed in the ratio of 7; as 1, 3, 9, 27, 81, &c. in the har-
monic tables belonging to each diagram. PL x111 and x1v.

I fhall 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 without
being obliged to make ufe of either flats or fharps.

Firk Diagram, Lengths of frings defcending from unity.
B E A D G C F

1 3 9 27 81 243 729

F € G D A E B
Second Diagram. Vibrations of ftrings afconding from unity,

From
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From this defcription we may obferve, that the different
lengths of ftrings are inverfe, or reciprocal, as their different
vibrations ; that by thefe properties in mufical ftrings, the
feries in the firft diagram muft defcend in the ratio of 3, by a
necefity equal with that which obliges the fecond to afcend
from upity in the fame ratio,

We al{o difcover, that inftead of a f{cale of very untunable
degrees, fuch as are tones major and limmas, we have a con-
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 harmonic tables,
Pl. x1v, &ec.

This progrefiion from each to the next is in a compound
ratio of a fifth, viz, a twelfth; by which means we have the
oftave to 1, in our way to the fifth, 1, 2,3, This oltave
appears neceflary to every root; not only to approach the
hfth in its true ratio 2. 3, but al{o to unite the two great prin-
ciples on which this theory fo much depends, which are the
geometric with the arithmetic progreflion.

Thefe oftaves neceffarily multiply the firlt feries of feven
roots into fourteen, when ranged in a fcale, as in the two
diagrams, Pl. xvirr; but as the Grecians deemed this an
imperfect {yftem, they added another found, viz. Proflamba-
nomenos, in the ratio of 1. 4, by which the whole was com-
prehended in two oftaves, when formed into degrees, which

thcy
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135
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 a feries, in the ratio of 3, fhould be formed into 2
fcale of degrees, confifting of tones major and limmas, feems

neceffary 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 prapesly required the
inverfion of the fcales to be placed'in oppafition to each other,
in order to thew that the fame number which reprefents an
acute found in the firft, was the fame which reprefented 2 grave
found in the fecond. But as they could not in this form be
applied to cither of the genders, it cannot be doubted but that
fome other form was neceffarily implied, and generally known
to be the only rational foundation of 2 thgory of harmonics.

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

The whole theory thus difordered, and every principle of
{cience extinguifhed, gave occafion to the great objettion to

the Grecians’ having any knowledge of harmony; namely, that
the imperfe& concords, i, g., g, and g, which are fo efiential
to harmony, are not to be found in their true ratio.

This
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Fhis objection muit remain unanfwerable, if no other ap-
rlication 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 loweft denomination, by
which we have found their real application in a geometric pro-
oreflicn in the ratio of 3.

If we examine the two diagrams, (Pl. xvii1.) the Proflam-
banomenos 2304 in the firft diagram, is the loweft or graveft
fonnd; but the numbers of the Proflambanomenos of the {e-
cond diagram, as the graveft found, are 648. Alfo the higheft,
or Nete hyperbolzen, of the firlt 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
{zme as thofe ¢f 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
ezch, by being the fame diitance trom unity in each.

The 1averbon of the {cales, agreeably to the two great prine
ciples, makes no alteration among the intervals, which are the
{ame 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, ¢, &c. and have each been diftin-
omthed as a root, when multiplied by the arithmetic feries,
I, 2, 3, 4, 3, &c. by which operation we difcover all poflible
corfonance 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 agreement
with the harmonics of anyother root, may very eafily be difco-
vered by the rules already laid down for the addition or fub-
ftraction of ratios,

It appears in the harmonic tables, Pl. x1v, &c. that the
product 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 relations ftand thus

% - fsi = -:-r where 6 is the grave found, and confequently the

fundamental bafs.

But the contrary of this is true in the tables of the f{econd
diagram, where 4, 5, 6, place 4 as the fundamental bafs, as

s..0_3
T T =T

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 difterence with refpett 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 firft principles of the lengths of firings, and their vi-
brations ; the firft places unity 1in the acute, and defcends to
the grave, as the numbers increafe; and the other places unity
1n the grave, and in like manner as the numbers increafe afcends
to the acute.—To exprefs which, it was neceflary to infert the
ratios, and place the largeft number of the firft contrary to what
1t 15 in the fecond example.

This combination 6, 3, 4, or4, §, 6, forms the trias har-
monicz, which being fung together, produces the moft perfect
union of confonance by their mutual agreement.

But that the roots, the fundamental bafles, and their harmo-
nics may be well underftcod, by thofe not perfectly acquainted
with a theory formed cn thefe principles, Pl xx and xx1 are

aefizned to illuftrate them.

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

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

In the third column are the numbers, or produlls of the
roots when multiplicd by 6, 5, 4, by which a comparifon of
the harmonics of one rcot s ealily made with thofe of any other,

by



Partrll. OF HARMONICS, 139

by the rulss before ex;lained for the addition, cor fubitrattion,
of intervals.

In the following columns are the multiples of the root by 2,
in large numbers, which correfpond with thofe in the firlt dia-
gram, at Pl xvI11,

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, 1t alcends
from grave to acute, and theroot in this is the fundamental bafs,
contrary to what it was in the other; and as the progreffion ad-
vances {rom 27 to 729, the feries of fharps is difcovered in their
oroper order; F#, C#, Gz, Dg: as the flats, Bh, Ep,
Al, D}, arein the firft diagram, from 27 to729. We have
alfo the harmonics for the minor mode or fcale in the firfl dia-
gram, and for the major 1n 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 {e-
cond diagram, but in a contrary direction from unity ; that the
minor {cale is not formed ot of the major, but each is origiral,
and depends on diftin& principles ; each has its roots, its funda-
mental bafles, and harmonics, and whatever elfe is neceflary tQ

compleet the moft perfe@ theory, by fupplying every demand
that Melsdy or Harmony can make.

T 2 SIECTION
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S ECTI1I ON I1.
OF THE TETRACHORD.

The Tetrachord, 1n the Diatonic gender, is a fyftem the
meit naturel, and agreeable to the voice of man. Its compo-
{uion confiits of four founds, or three intervals, of which the
femitene is the firft, and i1s {ucceeded by the tone minor, and
finithes with the tone major, in the firft diagram.

Thefe three 1ntervals, being the product of any three next
terms, in a geometric progrefiion in the ratio of 3, are fixed
znd unalterable 1n 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 baffes, makes the whole truly

armonical, as eppears by the two tetrachords formed in
Fl. xx11, fig. 1 and 2, extracted from the two diagrams.

In the firt, we have all the founds proper for the minor
icale, 2nd in the {econd the major is completed.

The lowelt fpace of each tetrachord has the roats, 1, 3, o,
witn the fundamental bailes in the {pace above, after which, the
three next fpaces contain the three melodies, with figures an-
nexed to ezch, to fhew their relation to each other, and to the
fundamental bafs.  The upper of the three {paces is the
tetracnord, B, C, D, E, moving from left to right, with the
rztio of ezch interval placed above, asdetermined by the roots,
or fundamental baffes; and the whole makes a moft agreeable

{ucceflion



Part II, OF HARMONICS. 141

fucceffion of harmonic founds, either afcending or defcending,
and the different pofitions of tones, major and minor, are diftin-
guifbed according to the fcale; thus, fromC to D, which isa
tone minor in the firft, is a tone majorin the fecond ; alfo from

D 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.—1 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 fundamental bafs moves from 1 to 3, the upper
10

153

melody rifes a femitone major - ; the fecond melodya 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 g 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 difcover three things in this compofition of the
tetrachord, | ‘

The
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The firft 15, that when the bafs moves from 1 to 3, or from
1 to g, there are only two founds that move among the

Br

harmonics, and the third {found 1s 2 ligature, by being common
to both.

Of thefe two founds that move, one is either a2 tone minor

12 . 0 ) . . . 16
=} Of M2jor §; and the other is conftantly a {emitone major —-
)

Now as the {emitone major and the ligature are found to
attend every change of the bafs, they are without doubt a
diftinguifhing part of the character of the diatonic gender, and
will, as fuch, be conftantly found among the harmonics of the
fundamental baffes in the ratio of 3.

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

9
g
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 {pecies of intervals in the diatonic {yftem, it feems
neceffary for the principal melody to be compofed of them all,
in order to eftablith z {yftem, founded in nature, on the moft

certain and cbvious principles.

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

The third obfervation is, that the tetrachord is found to
be a particolar melody, generated by the fundamental bafs,
and fubjedt to harmonic powers, and muft, therefore, be con-

fidered
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fidered in a fecondary relation with refpect to firlt principles,
directly contrary to the method obferved by all Theorifts, who
have made it a firft and original one, by miftaking the effets
for the caufe, without any regard to minor or major {cales:
by which means they have confined their obfervations to a fimple
melody, contratting a fyftem founded on harmonic principles to
three fimple intervals, without confidering that the fcale or
{ytem of the diatonic oftave 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 trath, I have at fig. 3and 4, Pl xx,
fele®ted 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 agrecably to the order
of minor and major fcales, together with the roots or funda-
mental bafles, to which they refpe@ively 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-
guifthed, 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 firlt or
lowelt f{pace; the fundamental baffes are in the {econd, ex-
prefled by the multiples of the roots, the more eafily to difcover
the interval formed between the fyltem or fcale, and the bafs,
which is fet down as a ratio in the third (pace. 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 1s difcovered by comparing one number with the
- qﬁ L |
next in the fourth fpace; thus, = = 25 and the like. ‘The

4 10
ratio, or interval between the bafs and the melody, is difcovered

by comparing the numbers in the fecond fpace, with thofe of

5 1
the fourth; thus, %— = - an o{tave.

I t )

I have been particular in explaining thefe {cales, becaufe by
the fame method the tetrachord and its harmonics, and the fcale
which 1s included in that {fyftem, may be formed from any three
next terms in the harmonic tables, as 3, ¢, 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 jo0 1s an oftave different from C in the
fcale fig. 3, becaufe 6o, 64, is nearer each other than 30, 64:
zlfo, zt fig. 2, E 6o, is not fo near as 30 1is to 32; the firft
being acompound, and the laft a fimple ragjo.

I fhall now examine the {yftem of diapafon or oltave, as

it has had a preference to the tetrachord by fome modern
theorifts.

In the firft fcale, fiz. 3, Pl xx11, the fundamental bafs
moves from E 45, to D g4; or, which is the fame, from
1toqg, Alion 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
1 -9
major,

Thus the original charalter of the fundamental bafs, which
had its motion from a geometric progreffion in the ratio of 1,
is loft; and the diatonic is fubftituted 1n 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 either fcale between 40 and 45; or, which is the

{ame, between 1 and g, 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 progreflion of the bafs, by the interpofition of 48, between
40 and 44 ; 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 {uperior to the harmonic
fyftem of diapafon, or to any other fyftem, I fhall proceed to
the conjunction and disjunction of the tetrachords.

U SECTION
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S ECT T ON 1L

Or THE CON JUNCTION anxp DISJUNCTIO N.
of TETRACHORDS,

This diftinéion of Comyunéion and Disjuntdion will beft be un-
deritood by confidering, that asa tetrachord 1s the product of any
three next terms in the geometric progreffion, it follows that any
rew term added muft unavoidably make fome alteration among
the harmonics ; in confequence of which, a new {cale will be
formed.  For this reafon, 1t 1s abfolutely neceflary to fix and
cctzrmine thele alterations by principles the moft certain.

For this purpofe I fhall take three tetrachords, and place
them a5 antecedent, mean, and confequent, in order to com-
pare the harmonics of one tetrachord with thofe of another,
tc difcover their difference,

Thus they will ftand as at PL. xx1ir and xxiv, and the

@

progrefilon will be 1, 3, 9, 27, 8L

Antecedert Con equent

I :holl bezin with the mean, 7, g, 27, and compare it with
the ccouecuszit g, 27, &1, to which it is conjoined: for it
mut be chierved, that the mean has no other motion, than to
tiz intecedent, or confequent.

Az it 15 indifferent which diagram is taken for this compa-
rifon, the rat'os baing the fame in both, I fhall take thole at

Pl. xx1voi ihe fecond diagram, fig, 2.
In
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In comparing C, root 3, with the major 3d, C £, root 81,
a {emitone minor of the greateft magnitude is found in the

. 1 :""" . -y "
ratio of —= inftead of Zi Alfo the 3d to root 3, is a comma

different 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 22, a multiple of root 1, with root 27, we have a
32,

2d deficient by a comma -

Befides thefe defeftive intervals, others may be found, if
thefe were not fufficient, to thew 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 1ts parts.
Inftead, therefore, of objeting to thefe intervals, which are
only to be found in comparing the compofition of one perfett
{yftem 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 1s obferved
in the roots, {o long each fcale will be perfett: 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 2¢6; it will be impoflible
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 {cales; for as the fucceflion 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&tions of modern theorifts removed.

The D:swnétion of the tetrachords has the fame principles for
its foundation, as the conjunttion; viz. tae motion of the fun-
damental bafs, in a geometric progreffion ; to preferve which,
this dittin¢tion is unavoidable 1in a theory of harmonics, but
does not appear of any confequence, when confidered only as a
meledy, :ncependent of the fundamental bafs.

In Pl. xxiv, there are three tetrachords and two dif-
junctions, fig. 4.

Thefe tetrachords are formed from the fame roots as thole
zbove, fig. 2, but are difpofed in a different order. The firlt
tetrachord begins at g, and ends at 27; the next begins at
root §: but as there s the {fame objeétion to 27, 3, as there was
before to 1, g; or 8§, g; tone major, the interpofition of
znother reot, g, at the disjunétion becomes abfolutely neceffary
to preferve the progreflion in the ratio of 3, as 27, 9, 3, and

not 27, 13-

The fame obfervation is to be applied to the laft note at

0, in the fecond tetrachord, and the firft of the third, root 1;
where, for the {ame reafon, 7 muft open the communication
between g and 1, to preferve tne progreflion 9, 3, 1, and pre-
vent
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vent a diatonic motion in the fundamental bafles : 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 tharps, fig. 4, Pl xx1v. For
from two flat and two fharp diefes, which are neccflary amony
the harmonics 1n the firlt 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-
tural fcale, the mutation was made firft to one, and then to two
dicfes. See fig. 1 and 2, Pl. xxnr and xxiv. The {fecond
reafcn 15, that the melody defcends in the fecond diagram,
and afcends in the firlt, a tone major from the lait note of
one tetrachord, to the fir{t 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 {cale, the disjun&ion became abfolutely neceflary,
not only to form a new phrafe and a new fcale, but allo
to prevent the difagreeable effe® of a very fudden and
unexpelted change of the diefes, in moving from root 27,
to 3.

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

It
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It muit alfo be obferved, that the ligature and femitone,
two principal characters among the ditferent melodies of every
tetracherd, as has been already explained, are formed by the mo-
ticn of the fundamental bafs in the ratio of 3, and attend every
{uch motion; and that the flat and fharp diefes begin in each
a:zgram &t root 27, and may be coutinued 1n an increafing
feries, in proportion to the number of conjoined tetrachords,
irom one to five, or more, diefes; the flats defcending by fifths,
and the {harps afcending by fifths, in this order.

&

BL EL, Ak, Dp, G}, delcending.
2

I, ) 9 4, S5
Fz, C2 Gz D#Z, Az, afcending.

But contrary to this, the disjun&ion of the tetrachords
decreafes the number of flat or fharp diefes, from g to 4,
and 3, &c. and thus the mutations may be made from any
given or principal fczle a ffth higher, or a fifth lower, by the
incre2fe or decreafe of the flat, or fharp diefis; or, which 1s
the fame, by the conjun&ion or disjunction of the tetrachords.

From thefz obfervations on the conjunction and disjunction
of the tetrachords, the diftin&tion between them appears the
moft necelzry to fupport a theory in all its parts, on the moft
{atisfatory and rational principles. We have feen feveral me-
ladies determined by the progreffion of the fundamental bafs,
from which different fcales have been fermed, and the number
cf diefes peculiar to each has been limited, without a poffibility
of the leatt alteration, unleis a new term is introduced, which
lczds either toa conjundion, or a disjunction of the tetrachords,

11l
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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 leait
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
the confequent, yet, as we muft pafs through the mean or
middle tetrachard, before {uch alteration can take place, no
difagreeable confequence can be difcovered, efpecially as the
mutations are {upported by the progreflion of the fundamental
bafs, in the ratio of 3, whofe harmonics are always {o perfedt,
as to admit of no alteration whatever, unlefs a new terim be
introduced ; the confequence of which 1s, a new fcale will im-
mediately.be formed in the place of the former, without any
unperfection in the ratio of its harmonics,

S ECTTON 1V,

EXPLANATION or e QUINTUPLE PROPORTION.

The three primesare 2, 4, and 5; but as a progreflion of
the firit, 2, 4, 8, &c. can yicld no variety, the harmonics
being the fame inall; and as the triple progrefiion 1, 3, 9, &c.
has been fully explained, there remains only the quintuple to
be confidered, by which we fhall ditcover a new motion in the
fundamental bafs of afcending, or defcending a third major or
minor, which by ajudicious mixture with the triple proportion,
will produce a variety of intervals not yet inveltigated, and
add greatly to the powers of the mutations.

Among



152 THE THEORY Part 1L

Among the many difcoveries made in this theory by the
triple proportion of the fundamental bafs, no femitone minor
hzs yet been found in the ratio of 235, 24,

The ufual method of difcovering this interval has been
by dividing the tone minor into two parts; or, which is the

{ame thing, {ubltraCting a {femitone major from a tone minor,

ic . 15 : . . . .
— =~ — = -2’ and the remainder is a femitone minor. (See

a4

13 L

b3

9
Rule 13, p. 126.) If this interval were the only object
in view, we might be content with either of thefe me-

thods.

£

Some have afferted, that the ancients had not.g 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 1251isa
multiple of 3, 1t follows that § muft be one of the primes,
as well zs 2 and 3. The anthmetic feries, which has all
alcng been applied to the roots 1n the triple progreflion, will in
like manner be applied to the quintuple, and will demonftrate
this truth.

The quintuple proportion 1s 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 2 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
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- major thirds, will in like manner have their refpe@ive mincr
fcales.

The quintuple progreffion, like that of the triple, is of no
confequence in harmonics unlefs united with the arithmetic

{eries : for from the firft to the third term in each is difcord,

—— i
as I, 9, or s, 125; and therefore each as a root, muit

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=1730, §x§=25 §xd4=20, and the prodults are
the harmonics to that root, 5; alfo 25 x 6 =150, 25 x §= 123,
25 x 4 =* 100, are the prodults, 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 1t muft be obferved that 1, 5, or 5, 235, are double com.
pounded ratios, being each a feventeenth major; yet as F, A, or
A, C#, are major thirds without any diftinétion of compound
or fimple thirds, f{o thefe are brought the neareft into a fimple
ratio, 4, §, or 20, 25, which is the fame; in like manner as
1, 3, was betore brought to 2, 3; but this wili not be dithcult,
as the letters are annexed to each number in the harmonic tables
of the quintuple, which immedately 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 §, 1g, 4, there are two other Plates, xxv and
xxvI, which are intended to difcover the eafy 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



154 THE THEORY Parr II.

Each of thefe tables is divided into four feGions. The three
columns of the firft fection 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 {2me 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 fe@ion, whbich, when multiplied by the arithmetic
feries 4, 5, 6, or 6, 5, 4, gives the harmonics of root g, as
20, 23, 30. Alfoif 60 be taken as a root, its loweft form is
15, which, being multiplied as before, gives 6o, 73, go, for
its harmonics.

It muft be remembered, that in the firf} diagram of the

quintuple, (Pl. xxv.) the upper letter is the root, and the
loweft letter in each root is the fundamental through every
fetlion.

As there is no alteration in the thirds to each fundamental,
the hith to ezch root 1n the firft fection 1s applied as a third to
that of the fecond {eflion; as from 24, root 1, to 20, root §;
by which means we have two {pecies of thirds to each root,
or fundamental, throughout the three laft feQions. Thus, 24,
from root 1, 1s appled to root §, and 72 to root 6o, or 15;
in confeguence of wbich, we have the two fpecies of thirds to
¢ach fundamental, and the f{emitone minor in its true ratio
21, 25; znd by puriuing the fame method with the other five

rocts the fame advantages will follow,
The
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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
firlt ; that is, the major third to the root of the fecond fection
is 25, which is the root of the third; and the third major to
the root of the third feGion is in like manner carried forward,
as a root to the fourth feion 125, and the other operations
follow the fame as at firft ; and each of thefe roots is multiplied

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 1n
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 progreffion, as 1, 3, ¢; but it 15 not fo in the quintuple,
1, §, 25, OF §, 25, 12§.

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

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

Thusin the firft diagram, P1. xxv, the motion from the funda-
mental bafs A 72, toF go and B}, 270 ; or from A 72, to F go
and C 30 ; 1s better than 72, go, and D} 450; or from D } 216,

X 2 to
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to F gcand A 1350; becaufe the fundamental bafs, by mov-
ing firlt 2 third and then one or more fifths, in the triple pro-
porticn, leaves us 1n no kind of f{ufpence as to the mutation
¢f the fcale ; but a motion of two greater, or two lefs, thirds
in fucceffion throws all the obfcurity that is poffible on the
mutztion, and leaves us in a painful uncertainty, till it is {uc-
cecded by the triple proportion to determine the {cale.

The {ime obfervations may be made on the {econd diagram,
Pl. xxvi, where the motion of the fundamental bafs from
C 29, to Efo and A 20, or from 48, to 60 and B 180, is
very good, and leaves us in no doubt with refpedt to the fcale ;
but it is not fo from 48, to 6oand G & 300, in which the
motion of two mazjor thirds 1n {ucceflion in the bafs makes fo
great 2n alteration 1n the ratios of the intervals, as cannot be
:dmitted, unlefs on fome very extraordinary occafion, to fup-
port a particular fentiment, 1 which reafon has little to-do in
the government of the pafiions.

The moticn from F 16 to CZ 100; or, which is the fame,
from F, root 1, to C% 23, or from A, root 5, to E %, root 125,
is equallv e:.ceptionable with the former ; becaufe in this cafe the
fundamental bafs mo es an interval, confifting of two major thirds,

in ithe ratio of ?5

As it feems contrary to the quintuple proportion to move
a fundamental bafs a munor third, 1t is therefore neceffary
beiore we preceed to expian the nature of this motion,

)

The
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The change of harmonics in the triple proportion, 2s from
1to 1, 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 g, 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, at root 3, fhould
move to B 270, the product of root 9, we have no ligature
or common found attending the change; and therefore it ap-
pears that there is no communication between %2 and 270,
without firft moving to F go, the produét 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 g, 8, in the triple progrefiion.

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 realon before given, not having a com-
mon f{ound.

Thus it appears that the motion of a 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 firft 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 perfeted, as well as the mutations proper for every
mode.

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

Each fcale 15 the product of any three next terms; and the
{fecond, or mean term, is the tone or principal found of that
fcale. “The relative {cales, connetted with the principal one,
are regulated by the increafe or decreafe of one diefis more or
Jefs than what completed the firft propofed fcale; whereby three
minor and three major fcales may be ufed in every mode. But
thefe five auxihiary fcales make no alteration in the name of the
mode, which 1s notwithftanding diftinguifhed by that of the
principal tone of the {cale firft taken.-  Thus if we take any three
next terms, as G 9, D27, A 81, which may reprefent as many
principal tones of as many different {cales, t}ie {ﬁcond or mean
term 27 is that which governs the whole, and gives 1ts name
to the mode. And agreeably to what iwas ‘obferved before of
the increafe or decreafe of the numbers of diefes, 27 has two,
St has three, and ¢ has only one diefis ; and as the formation
of two fcales of a different kind depends on the fame number
of dielcs, 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 fubjet will better be underftood,
I have, at Pl xxvir, extrated from the firft diagram, Pl.
xxv, three roots proper to form three fcales, as at fig. 1, in
which the principal tone of each 1s 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
{cales, in the fame proportion of g, 27, 81, notwithftanding
they are exprefled 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
Jike manner with each other, as does D 9 with F go, or C 81

with E j 810,

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 {cales are the auxiliaries ; and the whole
being regulated by the number of diefes, forms one mode only,
according to the dorine of the ancients.

From this explanation of the geometric proportion in the
ratio of 3, 1t appears to be an wmiverfal leading 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
firt tetrachords of the Grecian diagram conjoined, or, which
13 the fzme thing, the three principal fcales in the fame kind
of every modg, are formed by thefe proportions, Befides which,
the three hexzchords of Guido, the moll, the natural, and the
quadro, together with the three cliffs of the moderns, F, C,
eand G, the order 2lfo and fucceflion of the flat and fharp
diefes are governed and regulated by the fame geometric pro-
portion in the ratio of j; 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 2 fcience, and of Harmony; without
which a progreflion in the ratio of 3 could be of little or
no ufe.

SECTION V,

OF THE MUTATIONS.

The Mutations (before fully explained according to the
directions given by Euclid) may be reduced to the five fci-

lowine 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 g, and the contrary. See Pl xxvii,
fig. 1 and 3.

II. A third higher or lower, which will be from the minor
to the major fcale, or the contrary.

II. 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 ¢ to 31, or the
contrary.

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

gs 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 f{ucceeds :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 pafled
rather too flightly over a fubje® of fo great importance.

Ariltoxenus, 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



162 THE THEORY '  ParrlIL

¢ 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
diateflfaron, which is a tonc major ¢, 8.

Euclid, 1n his divifion of intervals, (which I have before
taken notice of ) fays, (p. 8) that ¢ The confonant intervals
“ differ from the difflonant ” and that ¢ the latter are placed
““ between the former;” and then proceeds to ‘tell us, that
“ confonance i1s a mixture of founds differing in acutenefs and
‘“ gravity, but that diffonance, on the contrary, refufing to mix,
¢ hurts the ear with harfthnefs.”

From a writer of Euclid’s eminence more might have been
expected, efpecially as Arnftoxenus 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 fhop, heard dif-
ferent founds, from the ftriking of hammers on an anvil, which
engaged his attention fo much as to put him upon trying {fome

expernnents, to difcover the exact rclation thofz founds had to

each other : and after different trials of the weights, he pro-

ceeded to try fome experiments with ftrings, and difcovered
R , . :

the proportions of 6, 8, 9, 12; and by comparing cither of

the extreme with ecither of the mean proportions, as 6, 8, —

o 2 4 5 ‘
Z, Of 6, 9, - .9 O 1 E, 9, — Ej ﬂlld I 2, 8, —— Ile dlfCO\’CI'-
5 - '

ed the diatefiaron and diapente in their true ratios, and alfo thedia-

I
z

: but with refpe& to
the

pafon {rom the two extremnes, 6, 12, =
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the mean proportions g, 8, he found no agreement in their re-
lation, and therefore pronounced them difcord ; and by inferting
the feveral degrees of found between 6, 8, 9, 12, he difcovered
the diatonic gender, compofed of two tetrachords disjoined,
cqual to the fyftem of diapafon, '

What ufe Pythagoras made of this difcovery we are not in-
formed, for Nicomachus, who wrote this little manuel ina 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 muflt” be fatisfied with what is now
before us.

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

In examining thefe proportions 0, 8, 9, 12, we find,

1. That by reducing thefe numbers to their loweft denomi-
nation we difcover the three roots or fundamental bafies, 1, 3,
9. See the two firlt columns in Pl. xxvimr and xxiIx.

2. That by applying the arithmetic feries to each of thefe
three terms, the {ytem of the tetrachord and the {cale have al-
ready been formed 1n cach diagram. Pl. xxir.

2+ That the chara&ter 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 oniginal principles of the different lengths and
their vibrations. See Pl. x11; in which, the fifth above and

fifth below unity are in the ratio of 3, which anfwers to the
feries, 1, 3, 0. )

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 1t.

5. It has before been obferved that the two produés of 3, a
generator, I, 9, Or g, f, cannot fucceed to each other as fun-
damental baffes; but this does not prevent their being anited in -
barmcenic combination; efpecially if by this method the differ-
ent {pecies of difcords are formed, agreeably to the obfervations
made by Arnftoxenus, Euclid, and Pythagoras.

The firft {avs, that *“ a difcord 1s the difference between
dizteffaron and diapente;” which correfponds with the g, 8, of
Pythagoras; and Euciid fays, * that the difcord is placed be-
tween the concords;” in like manner ¢, 8, is placed by Pytha-
goras between the cencords, 6, 8, g, 12. But Euclid proceeds
further, and fays ““ the difcords will not mix lke the con-
cords ;7 Pvthagoras removes this objetion, by combimng the
difcora with other founds that will mix; of which the fifth, as
was obferved before, muft always be one, as appears in this Py-
thiporzan cembination, 6, &, g, 12.

That this and other diffonzant cembinations, difcovered by the
union cf the firltand third terms, 1, g, or §, 9, may be better
underttood,
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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 fhall 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 tn Pl. xxix has the three terms, or funda-
mental bafles, 1, 3, 9.

The fecond has the Pytbagorean numbers 6, 8, o, 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 1s a
fourth, and 1s a dilcord 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 isa 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 compound, having a ninth
major or minor to G, a fundamental bafs, to which B is a major
third, D a fifth, F a fcventh, and A}, or } a difcord and
a double compounded third term, as in. the firft diagram
the feventh column 1s a double compounded fourth term.
Thus, by the union of the firft and third terms, 1, 9, or
8, 0, thefe three fpecies of difcords are formed, and fuppdrted
by thejr different fundamental bafies, and their fifths,

The additional harmonic powers, which thefe three terms,

or fundamental bafles, acquire by the application of the dif-
cords, contribute very much to diftinguifh their differeat cha-

ralters, by which their fuccefiion is eafily difcovered ; as for
example ;

The firlt 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 explamed in page 108,

Hence we may obferve, that when Pythagoras determined 8,

g, to be difcord, he could not, as many have in.lt-'ilgim-:-clj.t intend
a mere fucceiiion of founds; (for then the tetrachord and other
Perfe& fyﬁmns mu{t have been a {ucceffion of difCOl’dS;) but
on the contrary, a combination with other founds. For
if we confnder, that all communicaticn is cut off between
the
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the firflt and third term, 1, 9, as fundamental baffes, it feems

as if their uzzon was referved to be exerted in a freth creation
of harmonics, and to give new and diftin¢t characters to the

three terms.

Having explained the difcords in Pl, xx1x, I fhall now
compare them with thofe in Pl. xxvii1.

‘The firft five columins are the fame, except that minor thirds
arc next the fundamental bafs; but the fixth column m each

being compared difcovers a difference of very great confequence
to them otion of the fundamental bafs,

Fach contains a f{eventh and a difcord ; the firft has been
found to have a major- tbird, but the other on the contrary has
a minor third next the fundamental. Thefe difcords, when
compared with their refpeétive fundamental bafles, are found in
the fame ratio; but when compared with the other harmonic
parts are very different,  Thus, " ’

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

Pl, xxvii, from G to I', is alfo a minor 7th in the ratio of
g, 16. '

Pl. xx1x, from G to D, is a gth deficient by a comma = 40, 27.
Fl. xxvii1, B to F, is a {femidiapente or imperfed 5, = 4¢, 04.

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

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

In
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In comparing the {zventh with the bafies and their harmonics,
we aLeover no other difference than that which arifes from the
two fp=cies of thirds to the fundamental bafles ; for thefe thirds,
when compared with the fevenths, give two fpecies of fifths,
which is confirmed bv adding each fpecies of third to its par-
ticular ffth, and the produ& 1s the ratio of the feventh;

11"' ¥ — ‘6.

ju
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However imperfel thefe fifths, as well as the deficient
thirds may appear at firlt fight, yet as they are occafioned by the
zddition of a new harmonic, to which the others are compared,
they cannot be objected to, not only becaufe the whole combi-
naticn 1s extraied from the fcale, which admits of no found
thzt 1s not a produt of the three terms, but al{o becaufe each

interval in the whole combination, when compared with the
furdamental bades, 15 1n its true ratice

Ilence 1t appears that all harmonics, whether fimple or
compounZ, are ot to be queltioned as to their mutual relations,
provided thay are true to the fundamental bafs, whofe powers
thev are intendsd to encreafe, by fupporting its operations.

This will appear very evident in the diltin& characters of
thefe two fevenihs, which I fhall explain in their turn: but as
that with 2 mejor 3d, Pl. xxix, has fomething very interefting
m 1ts comyeituoen, I{hall begin with that firft.

This {eventh 13 compofed of three fpecies of thirds, from
G toB BtoD, and D to F, in the following ratios;

\ 5 ! . {J' ! RS 1 32 : __ 16'
[ | .r | - / ¢ } -!_._. - T
&~ ,, 7 3

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 {cale, but are alfo
found in the geometric progreflion, 1, 3, 9, 27, and therefore
are fixed and unalterable, whether they appear as fundamental
baffes, or harmonics.

The active principle of the femitone major has already been
obferved in the formation of the tetrachord, P, vii, Fig, 2
and 4, which is conftantly formed, .when the bafs moves in the
ratio of 7; and as there are two femitones in every {cale, one of
which attends the bafs, from 1 to 3, and from 7 to ¢, or the
contrary ; {o, in this compounded harmonic, now under confi-
deration, thefe two femitones move in a contrary direion, when
the bafs moves from ¢ to 3.  Thus the major third to g afcends
a femitone major to the ofave 3, the fecond term; and the
difcord, or minor {eventh, defcends a femitone major into the
third, to root 3, the fecond term.

From the motion of thefe two femitones, we may obferve
two things of equal importance:

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

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

Z From
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Irom this natural metion in the minor and major founds, we
zre condudted with the greateft certainty to the fecond term, or
rrncipal generator ; as 1t by its powerful attradtion it drew, and

refoived every found to itfelf, in order to finifh the phrafe with
12e moft perfelt 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 miner feventh, by changing the pofition from G, B,
D, F,tB D, F, G, or D, F, G, B, or to F, G, B, and
D, forms other barmonics ; but the firft only is fundamental ;
znd the other diicords, which proceed from thefe inverfions, are
formed by the different pofitions of the relative bafles, and dif-
tinguithed by ypirticular figures placed over each, to fhew their
relaticn to the fundamental bafs.

Thefe difzrent baffes diverlify the proportions; and by
1 lacing the fzme thing in a variety of forms, the firft 1mpref~
£on is changed to others no lefs charaltenftic and entertaining,
Thus G, the fundamental, may rife a major third to B with

2 fixth znd imperfed fifth, -

h
o

compeound fixth, B, or, to F, feventh above with a major

~s or to D, a fifth above, with a

fourth, or tritonus, and a fecond, 4—_’:
Thefe trznipofitions of the original combination do not al-
ter the nature of the difcord at F, or the major found at B,
fince 1n every pofition the I muft defcend to the next de-
cree to be refolved, and the B muft alcend a femitone at the
inflant
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inftant the bafs moves from g, the third term, to 3z, the
{econd. |

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 umperfe fifth, the fourth
or tritonus, the fecond, and the deficient third, 72, 27; and
the fimple harmonics only remain, as at firft, in thqir moft per-

fe@t form.

I muft obferve that as melody depends fo much on a diatonic
{ucceflion of founds, which have been difcovered to be the im-
mediate prodults 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 octave 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 {ucceflion is not only very agreeable in itfelf, but gives
a chara&er to the feventh, which cannot be allowed to etther of
the fufpenfions, the ninth or the fourth; that is, this feventh
may be ufed without being prepared, though, like the other
two difcords, 1t muft be refolved by defcending to the next
degree,

[ have thus explainﬁa the moft remarkable parts of thefe
combinations, by which the  character of an original difcord is
diftinguifhed from thofe that are accidental ; together with the

Y/ active
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2&ive principles of the two femitones, which dire the motions
of the minor and meajor {ounds, fo as to determine the motions
of the original, as well as the accidental, difcords in their dif-
{erent pofitions; by which we are conducied to the fecond term,
or principal generator, and its harmonics, which are the feveral
roints to which thefe motions are direted, as the final or perfect
repoie.

Thus the fame laws, which inftruct us 1n the formation of the
mazfs cf harmony, tezch 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 different pofitions, we
difcover that our expectation of the fucceeding fecond term al-
moft enticipates the change, and condudts the ear to its effe.

Nething can be more pleafing to a curious and intelligent
mind, than to difcover the mutual agreement between the laws
of izience, and thole dictated by our own feelings ; to be able to
acccunt for theae charming and agreeable ideas raifed in the mind
by the powers of harmony, and to reconcile them by principles
the moit rational and natural

I {h:li now exzmine the other feventh, E, G, B, D, in
the fixth column, Pl xxvirr, 1n order to diicover by its motion
o= term that {ucceeds to it.

The roics of the fevera] intervals, which form this combi-
nztion, have 2lrezdy been mentioned, in comparing them with
thofz of the third term, and the only difference appears to arile
;rem ihe two fozaes cf 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 refpe¢t to the fundamental bafs, they ftand in the
{fame relation as before, and will continue the fame {o long as the
bafs defcends a fifth, at the time of the refolution, which moves
into a minor third.

Now in a progreflion like this, where nothing is conclu-
five, and where even the {cale is not always known, fome ef-
fential alteration in the harmonics to make them more decifive,
by bringing us nearer to the fecond term, 1s abfolutely neceffary ;
and as a major found 1s 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 fucceeding
bafs a fifth lower, 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 {ucceeds to it, but alfo its chara&er, for as it is ante-

cedent to the third term in the fame manner as the third 1s to
the fecond, it muft therefore 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 firtt is, as the firft tarm is to the {econd, fo is the fecond

to the third, which terminates in an imperfe&t repofe, with the
{imple harmonics on the third term.

The other 15, as the fourth term 1s to the third, {o is the
{econd, which finithes and completes the final or perfe re-
pole.

The progrefiion of the fourth term may be continued in
one fczle, or may move into any other agreeab]y 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 1s
the confequence of the ufe of the fourth term, and 1n proportion
to thzir number will be the lengthof the phrafe: for as no pro-
grefiion can be formed by either of the three terms n the fcale,
it 1s ablolntely necefary to find that power placed fome where,
not cnly for the fake of the phrafe, but alfo to vary the fenti-

ment, by ccmbinations lefs perfect, and lefs conclufive, than
the others: all of which are found in the fourth term only,
by being farther removed from the fecond term.

nis tourth term, like the former, is a compounded har-
monic, 1t has aifo four politions. Thus E, G, B, D, a

jeventh, or G, B, D, E, a fixth and fifth -? or B, D,
E, G, 2 fourth and third 5 or D, E, G, and B, a fecond

b | - -
oy """f ir*} — &
Le- el -l-.-LJI. 'L--l .

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 delcends 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
prodults of the three firlt 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 15 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-

{olved.

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

fioned by the feventh, when confidered fimply as a difcord, but
from its being united with a 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, mult be confidered as
the fir £ {pecies of difcord.

From this firt fpecies we havé difcovered a new term, which,
by the great influence of the fecond term in every {¢ale, 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 chara&er of the fundamental bafs, the harmonic
powers are greatly encreafed.

Hence we have the fimple and compounded harmonics li-
mited to the different bafles to which they belong : and if the
fame faithful guide continues to govern and direct 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 charaller of the meloay 1s pre-
{erved 1n its nztural motion of tones and femitones, whilft that
of the fundamental bafs demands a more mafculine modulation.

Therefcre as long as no other harmonics are admitted, but
fuck zs depend cn the motion, and are the preduls, of the fun-
damental



Part I, . OF HARMONICS, 177

damental bafics, {o long will thefe two oppofite charatters be

preferved, namely, the {yltematic motion for melodies, and the
diaftematic for the fundamental baffes,

S ECTI1ION VII.

Of the double compoynded TrirD and Fourtn TERMS,

It has been explained before that the formation either of
the fimple or compounded harmonics is a compofition of thirds,
in an afcending diretion from a given found or fundamental
bafs. ‘Thus as the fimple harmonics are a combination of two
{pecies 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=
ples, 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 a2 third of either
{pecies, according to the term to which it ¢ applied ; of a fifth,

a feventh, and a ninth, either major or minor, agreeably to the
fcale, and the relation that the combination has to the fecond
term.

As this combination, from the variety of its propor-
tions, 18 one of the moft diflonant, and at the fame time
the moft proper for the darker fhades of mufical compofition, it
cannot be unworthy of a particular confideration ; efpecially as no

A a fuch
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{fuch combination has yet appeared- in any theory that I have
feen, occafioned by an opinion, that the perfection of the dia-
pzfon is fuch, as to contain all other intervals within itfelf, and
that whatever excceds it, is only a repetition, at the diftance of
an o&tave, of what exifted before, by which all fimple intervals.
are made compound by the addition of their oQaves.

This reafon, however fpecious, when applied to a fimple
melcdy, or a fingle fucceffion of founds, cannot be admitted
with refpedt to combination, which depends on other principles,
drzwn {rom the charadter and motion of the fundamental bafs.
But that [ may not advance any thing new, in {o effential a part of
harmonics as this 1s, without {upporting 1t by the moft unde-
niable evidence, 1 (hall for this purpofe {elet from this theory

the following rules.

1. That the whole powers of harmonics are condufled by
frur ferms,

2. That the three firft are primary fundamental bafles
with perfe¢t fifths, and generate their own harmonics, from
which the fcale is formed, and all other combinations peculiar
to it.

1. Thzt the fourth term has nothing original in its com-
poiiticn, but 1s formed from the products of the three firft
terms, and zs its communication with the fecond term is cut off
by the third term, it therefore {tands as a fecondary fundamental
bafs, of an inferior chara&er to the third term, to which it muit
deicend a fifth.

4. That
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4. That the motion of thefe four terms in one fcale is
Iimited to the triple and quintuple proportion ; but in no in-
ftance admits of any other, ecither in the ratio of g, 8, tone
major, or 10,. 15, {emitone major.

§. That the third and fourth terms may have com-
pounded, or double compounded, harmonics; from which the
firft and fecond terms are excluded,

6. That the firft and third terms only have an immediate
communication with the fecond,

How far thefe rules will agree with the do@rine of keeping
all harmonics in their firlt and molt fimple pofitions within the
limits of the diapafon, remains now to be examined.

The extreme flat feventh, and imperfe&t hicth, or
{femidiapente, with a minor third, form the combination
By, D, F, A}, (Pl xxix.) which now comes under
confideration, in order to difcover 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 produ&
of the third term, and an imperfe&t concord of a third major.
Now if this major found can {upport the charater 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 character, the double

Aa2 com-
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compounded harmonic muft be eftablithed as the true and
original combunation. -

It is determined by the firft rule, that all harmonic combi-
nation is formed on four terms; therefore, if this major found
could be fuppofed to be one of the firft three primary bafles, it
muit have a perfe®t ffth, according to the fecond sule; which
we fand 1t 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, its two minor dif-
cords cannot be refolved by any other motion. Hence we dif-
cover that a majsr found cannot be 2 fundamental bafs, becaufe
its motion of a femitone major, 16, I35, 1s 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 oanly.

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 {cale, but into the fecond term, 1t 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 2minor fczle, and in a major fcale by a tone,

From thefe obiervations the firft idea of a difcord is pre-
ferved, which bad its criginal form 1n the union of the firft and

third
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third terms; to which 15 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, E}f, G, are the fimple harmonics of
the third term, to which the firlt term B, 270, and its minor
third, D}, 225, are added, which are taken fron the quintuple

of root g, the firft term in the triple; and the whole forms a
double compounded harmonic 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 P1. xxvi, the quintaple of rootg, B 180, D g, F4%,
a third term, is by the addition of A, C, taken from the
quintuple of root 1, the firlt 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
charater of a third term double compounded is eftablithed, in

preference
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preference to a major found, which has no other motion than a
femitone ; which, for this and other reafons before given, can
never be a fundamental bafs.

There are two inftances 1n which this combination deferves
our particulur notice.

The firft is with refpect to the motion of the femitone major,
The 2&ive prnciple of this interval was firft difcovered 1n
the harmonics of 1 to 3, or from 3 to ¢, 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 {emitones formed by its motion into the
{econd term; the one from a minor found defcending, and the
other from a mzjor found afcending, as has been obferved be-
fors. 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 refoived, and the major found afcends another femitone
into the ifecond term, or its oftave, which is the fame.

The fecond inftance relates to the {yftems, which make fo
cra:t a part of the ancient harmonica.

Thefe {vilems are of different magnitudes ; but the leaft muft
conciitute 3 minor or majer third : which agrees with Euclid’s

e

¢efinition, that ¢ the lealt fyltem contains more intervals than

one.” ~

refore from the fecond to the third term twice,

hirmonics, we have a {yitem of diateffaron, cor
four

J

In moving

L
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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 third of the third term, fecond diagram.

Sytem E, D, C, B.
Roots C, G, C, G.}

If the third term is compounded with its minor feventh, we
have a fyftem 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 refoluation of the feventh, and
repeats the fame motion, till the whole is finifhed.

Syftem G, F, E, D, C, B.
Roots G, G, C, G, ( 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 fecond 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 A}, G, F, Ej, D, C, B.
Roots G, G, G C G, C G-}:

Thefe two laft remarks thew 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 {yftems..

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 2 ma-
jor; but their relation to the fecond term is the fame, becaufe
each has 2 major third and perfet fifth to the fundamental
bafs, without which, 1t can never ftand as a third term.

Hence the relation that any combination has to the fecond
term muft determine the charalter 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 2 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-
preilicn made on the mind by a fourth term, whether fingly
or doubly compounded, is {o undetermined, that we wait with
> Kind of impatience, till relieved by the fucceeding third term,
which difcovers at once the fcale, the phrafe, the fecond term,
and whatever elfe is neceffary for our information,

The particular compofition of this double compounded har-
monic, cr fourth term, is formed on the fame principles with
he third term; with this difference only, that if the feventh is

minor, tae third mult 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 to the 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 eltablifh-
ed, and fupported by the motion of the fundamental bafs, the

ninth, or fecond fpecies of diftord, comes next to be difcovered.

To under(tand its genius and charalter 1t 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 {ound 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 mult be re-
B b folved
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folved on the third quantity of time, by defcending to the next
degree, either atone or a {emitone,

Thefe operations depend on certain diftin&tions, to be ob-
ferved in the divifions of time.

‘There are various {pecies of mufical time, but the divifions
of each are comprehended in two or three equal quantities 1n a
bar, or their multiples.

Thefe bars are diftinguifhed 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
in a bar, the firft only is accented, and theother twoareunaccented.

‘The preparing of a difcord thereforc muft be 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
{cend to be refolved on the {ucceeding unaccented part, cither a
tone or a {emitone,

Yence it appears, that all difcords, prepared and refolved ,re-
quire three quantities of time ; the firft quantity prepares the car
for its exittence on the {econd, and the third fatisfies the car by
the fiveetnefs of its refolution.

This difcord, iike the minor feventh, has its origin in the
uriein of the Grd cnd third terms; as wmay be feen at Pl xxvir,
1n
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in the fifth column, whereD is its fundamental bafs, withits perfect
fifth and minor third; and again, at PI, xx1x, in the fifth co-

lumin, where F i1s the fundamental bafs, with its perfe@ fifth
and major third.

As this difcord now ftands, we may obferve that the threc
terms are employed in its formation, and that the {fecond term 1is
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.

L

The conftruction of thefc two ninths is in all refpeéts the
fame, except the minor third to the firlt, and the major to the
{fecond ; which not only makes this difcord proper for the two
fcales, but alfo for the different parts of the {cales.

By this we difcover, that though its original is on a primary
fundamental bafs, yet 1t may exaft on a fecondary fundamental
bafs, and may therefore be applied not only to cither of the three

terms, but alfo to a fourth term, if properly prepired and
ref{olved.

But as the chara&er and genius of every difcord can only be
difcovered by 1ts motion and relation to the fecond term, it will
be proper to compare this nintih with the mimor {eventh, toen-
-ablc us to judge of its being a new fpecies of difcord. from
its diftcrent preparations and refolutions, as well as from its mo-

tion and relation to the {econd term.

The ninta may be prepared by Leing a fifih, but not by being
a third, to the fundamental bals. '

Bbo2 'Tha

iv
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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-
folution of the feventh into the third, or eighth.

The ninth may be applied to the firft term, and after its re-
folution the fecond term may {ucceed.

The feventh cannotexift 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 {econd term.

The ninth may be applied to the fecond term without chang-
ing its charalter, or the {cale.

The feventh 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 {eventh 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 1s the great obje& to which all harmonics fhould be
direled ; and unlefs fome diltinGion marks the phrafe, the fen-
timent, and the diftance of the fundamental bals, which leads

s
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us to the principal generator, or fecond term, our pleafure
muft abate in proportion to the difficulties we have to en-

counter.

As all inverfions teach us to diverfify an original harmony,
without deviating from the natural genius and charadter of the
fundamental bafs, I would recommend a conftant attention to

the fundamental bafs, its motion and harmonics, particularly
thofe which precede any f{pecies of difcord : the fame attention
muft be paid to thofe which fucceed, and are the refolution of
the difcords ; for although thefe two {pecies 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
{pecies of difcord will be eafily determined.  For it the third
to the fundamental, which prepares the difcord, 1s the ligature,
we are {urc the feventh 1s the difcord; but if the fifth of that
fundamental bafs thould be the ligature, the {econd f{pecies of
difcord, or ninth, muft undoubtedly be applied.

Hence the difcord is very carly known by its preparation :
as to 1ts rejolution, which is of fuch confequence to the phraic
and the fucceeding harmonics, we can be uuder no duticulty, if
we remember that the natural motion of all original difcords 1s to
dcfecud 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 necefiity, 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 muf}t
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I muft alfo obferve, that although the ninth is {fometimes -
found on a fecondary fundamental bafs, yet it has 2 more na-
tural connetion 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 have any im-
mediate relation to the fecond term.

There is one obfervation more I mu{t make with refpe@ to
the ninth, which 1s, 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 {ufpend the ninth,
by which means the fucceeding found arrives with a {iveeter
and more graceful effect.

I hope therefore it will not be thought improper to diftin-
outfh this difcord as the fecend fpecics, and to call 1t the
fufpenfion of the ninth. Irom the many diftinctions made by
compﬂring it with the feventh, if pr0p{:r1y attended to, 1t mpﬂ
be impoffible to miftuke it, either with refze@ to 1ts character,
or the fimilitude of the figuring, as applied to the relative bafies;
for its preparation and refolution on fundamental bafles are {o
peculiar to itfeif, as te prevent any pofiibtlity of 1ts being t.ken
for any other difcord. |

v . '
S I+ (C-
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S ECT I ON IX.

THE THIRD SPECIES OF DISCORD.

The Diateflaron, or perfet fourth, intended now for the
third fpecies 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 {ubje&t of our prefent enquiry.

It muft not be forgot, that the produdls of the firft, {econd,
and third terms, fixed and determined the place of every found,
which formed the fcale, as well as all pofiible combination of
confonant fcunds ; and that necither 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 demonftrates the perfection of a theory, which
obliges us to draw every thing from 1ts original principles.

This has in part been already explained 1n the two firft {pe-
cies of difcords, where the firft term was added as a compound
harmonic to the third term, and formed the minor feventh, or

Sfirft fpecies of difcord 5 and by applying the third term, as har-
monic to the firft, the fufpenfion of the ninth, or fecind
{vecics of difcord was formed.

From
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From the {ame orniginal principles this third fpecies of dif-
cord hzs its exifience ; for by the union of the firft and
third terms we have the fufpenfion of the fourth ; fee Pl
axviil and xx1x; which, by being unitedwith the fifth to the
fundamental bafs, and {ubjedt to the laws before preferibed to
the fufpenfion of the ninth, muft therefore be prepared and re-

{oved,

The formaticn of this difcord depends on the motion of the
fundzmental bafs, with 1ts fimple harmonics rifing a fifth on an
accented part of the bar. This motion not only prepares the
diicord, but determinss 1ts combination to be an eighth,
fifth, ana fourih.

Tle fourth is prepared by the eighth of the preceding fun-
mental biis, andis fubflituted as 2 difcord 1n the prefent com-
bm:ﬂmn, i liew or the third, on an accented part of a bar, for

cne cuantity of time, This fufpenfion of the fourth muf}

Ceicend to tiie next decree, on the next unaccented part of the

1

bar, to reficre the taud o 16 natural piace, and compiete

l.l‘]

1S,

H

(u{peniion appears to be only a power (fubjed to
cerin ¢ol.uonod of prevenung, or keeping back, the motion
time; at the expiration of which it 1s put Into its
1 e harmonics are perfected.
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with the {ufpenfion, 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 expreflion of the harmo-
nics,

This fufpenfion, or third fpecies of difcord, is formed in
each diagram; (fee Pl. xxviir and xx1x, column 4.) and may

therefore be refolved into a minor or major third, by defcending
a tone, or a {emitone.

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 firlk
term ; for as that is the only fundamental bafs below the {econd
term, and has no perfet fifth below, it cannot, confiftently

with the fcale and its charalter of a fir# term, admit any other
difcord but the fecond fpecies, or ninth.

The fecond term is alfo limited to the fecond and third
{pecies of difcords only; viz. the ninth and fourth. But the
third and fourth terms may receive ecither of the three fpecies
of difcords; and the firft fpecies may be either fingly or doubly

compounded, agreeably to the diftin&t charaéter of the thurd
and fourth terms before defcribed.

As thefe limitations of the difcords diftinguifh the different
terms to which they are applied ; fo, by a comparifon of their
Cc preparations
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preparztions and refolutions, their feveral charaéers will be
{uthciently known to determine the relation of any fundamental
afs to the fecond term, or principal found.

The /'Ez 7%, and the fundamental bafsdefcends ;.
The g9 pis prepared by a4 57, and thefundamental bafs defcends g.
S 5"y and the fundamental bafs afcends s.

The 7+ 3% and the fundamental bafs defcends s.
Theg p» reﬁl{;&i 57, ond the fundamental bafs continues.
The +~ ', and the fundamental bafs continues,

It has zlready been found, p. 178, that a fundamental bafs
preceding the third term a hfth higher, and defcending a fifth
to it, muil be a2 fecondary fundamental bafs, or fourth term ;
{o, if feveral fundamental bafles precede the third term in this
order of fifths, they muft all be deemed {o many fourth terms ;
for 25 they have nothing in their compofition the leaft conclu-
five, eithzr in relation to the phrafe, or principal oenerator, till
the third term appears, and difcovers their remote relation to the
{econd term, it follows, that the phrafe muft neceflanly be
lencthened, according to the number of fourth terms prece-

diug the third and fecond term, which determines the phrafe
cnd the fczle.

L |

This third ipecies of difcord having been explained, toge-
ther with its preparation by an eighth, and the motion of the
fundanental bafs afcending a fifth, T fhall next defcribe 1t
when prepared by a feventh. This preparation may be made
-+ the feventh of a third or fourth term, by the fundamental

bafs
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J

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
effect 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 refpet to the figuring there

can be only three; viz. i, -i, % s 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
{pecies of difcord, we find that they have received their original
exiltence from the wnion of the firff and third terms; that by
the motion of the fundamental bafs, which determines their
preparations and refolutions, we difcover their true charadter,
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 mver-
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
1435, and in Zarlino, page 363, 1n 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 the firft interval in thetetrachord of the enhar-
monic gender a femitone mincer, as B, Bx, C, and E; inftead
of the enharmonic diefts, which is B, Ch, Cl, E. The de-
ception of marking B with a fingle crofs, inftead of a double one,
is equally exceptionable. By this miftake they have placed the
enhzrmonic diefis the fecond interval in the tetrachord, when 1t
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
is no Bz. Sce the harmonic tables, Pl. x1v, where B128 in
the triple, when compared with Ch in the quintuple progref-

128

fion, root 23, is the enharmonic diefis 1n its true ratio = ;
123

to which if a femitone minor is added, >, they will make a

24)

fzmitone major, and the refidue of the tetrachord will be a di-

tcae, or third major, 2, an imperfett concord, not peculiar to
-4

the enharmonic, as the fame interval i1s found in the diatonic
gender, in which the third minor is the incompofite interval,
cr refidue of the chromatic gender,

The
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The CONCLUSTION.

AVING confidered at large in the Fir/? Part of this Work
the Principles of the Grecian Doétrine of the Harmonica,
as maintained by the Arifloxentans, aund in this Second Part as {up-
ported by the Pythagoreans, in the Doétrine 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
oreat attention, as it abounds with whatever is curious and
interefting to the fubject, The order and difpofition of the
feveral {yltems, 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 {even {pecies of the diapafon, in which the tetrachords are
comprehended, and regulated by the conjunétion and disjunction ;
are among the many inftances of the perfetion of this theory.

The mefe, or tone of disjunction, 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
{cale, unlefs by the intervention of an additional bafs as a tem-
perament, which marks and difcovers the alteration neceflary
for a new f{cale, —The genders fupply the imperfet con-
fonances ; wviz. 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 diateflaron, 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 {eventh, completes the diapa-
pafen.

The great advantage of difcovering thefe intervals contri-
butes to the perfelting of this theory; for notwithftanding the
feven {recies of diapafon contained them all, yet their formation
would have been attended with greatdifficulty, and their magni-
tude mul fometimes have been exceptionable; as from B to D
in the firt diagram, and from F to D in the fecond, are cach
a minor third deficient by a comma:  yet 1t muft be ebferved,
that although the Ariftoxemans did not admit of the ratio in
their theory, their divifion of intervals was ftri@tly conform-
able to it.  Thus the hemitone minor and major, which form
z part of the chromatic gender, when added together are the
{am of the tone minor, and not the tone major. As to the
ipifs, or imaller intervals, they are fo neceffary to the mutations,
thzt nothing could be perfelt without them; and though they
mav bz taxen out of the-diferent fvecies of diapafon, yet the
cencers rezulatz and determine the magnitude of all the lefs

L=

intervais, with much greater eafe and certainty.
It 2-210 we evamine the rules lad down for the mutations,

isey e Smyple ind exfv to be undertteod ; for they are compre-
hencos i the nerfeld contonant matation, to alcend or defcend
z fiith; the imreriect mutation, to afcend or defcend a third ;
cnd e aliionant mutation, to afcend or defcend a tone. Thefe
dated by adding ons dizh:, or by taking
prossfed number; by which means the

o aa A I T R . e n g g a by
Tl wl s r_oTimzos o Lnn 1_.’:‘_11'..1_1 Wit EH 11s VArICLICS,
&

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 fucceceded to the former, in that
I have explained the three {pecies of original difcords, agreeably
to the numbers applied by Pythagoras to difcover the true ratio
of concord and difcord ; viz. 6, &, 9, 12, I was defirous of
doing honour to his memory, as the firft we know of, who dif-
covered the magnitule of mufical intervals by the ratio; which
very properly fuccceds the two diagrams of Gaudentius, having
the fame principles applied to each.

..

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 theorit and profeflor of Mufic, the learned
Dr. Pepufch; from whom, in an early part of life, I received
the firft principles of the anplication of numbers to mufical
intervals, As I loved and honoured him while living, fo I
oreatly lamented his death, which happened at a time when I
itood moft in need of his affiftance. His church mufic,

preferved in the Ancient Academy, is his beft eulogy as a Com-
pofer.

While I pay this tribute duc to the memory of a departed
rriend, I am happy to embrace the opportunity of acknow-
ledging the very friendly aflittance I have received in this work

from the Rev, . Trebeck, and the Rev. G. S. Townley.

wrremsseeesnpn N S et

I {hall
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I thall now make {ome obfervations on the Second Part, or
the dofrine of the Ratio, maintuned by Guadentius, and by
Pythagores.

The great advantage of difcovering the magnitude of all mufical
intervals by the Ratio cannot but be agreeable to men of
{cience and lovers of truth. The Ratio has brought out of
cbicurity the two diagrams of Gaudentius and removed {everal
cbiections made by writers of the firft reputation.

Thefe diagrams confifting of tones major and limmas occa-
ficned the firflt and principal objection to the Grecian harmonica,
as feeming deftitute of the imperfect concords, without which,
it is impofiible to have harmony, or even melody ; which laft the
Grecians are acknowledged to have had 1n the greateft perfection.
With refpe@ to the imperfe&t concords, 1t 1s very extraordinary
that no writer, whom [ have {een, ever attempted to difcover them
in the genders : for as to the {even fpecies cf the diapafon, from
whence the genders are formed, as well as all other mufical in-
tervals, 1t was not poffible to extrac them from thence, unlefs
the pofition and harmenious conftitution of thofe diapafons, to-
gether with their Drverfin, had been firft diicovered, and per-
fectly underficod by the moderns.

With refpect to the obje&tion above-mentioned to the dia-
grams of Gaudentius, it was {o true, that nothing could remove
1t but the application of numbers, or the harmonic principles :
thefe were no foeoner applied, than the clouds of darknefs dif-
appeared, and the grvaf, the gerfed? and rmmurable {yftems of
zgrams, inftead of being (as was imagined) a fcale of

{founds

P
o
L
{1
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{founds intended for the voice, are found to be roots, principal
tones, or keys of feveral fcales, 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-‘e
jections made to the Grecian harmonica on account of thefe
Diagrams, muft vanifb, or muft in an cqual degrec aftelt our
own : which would beatafk too dithcult for any onc to prove.

It is very extraordinary that authors of the firlt reputation
fhould condemn the Grecians for having no imperfelt concords,
when they are f{o eafily difcovered in the three genders, evea
according to their own definitions.  But authors are {ometimes
tempted to take upon truft, whatever they meet with in the
works of men of chara@er, rather than give themfelves the
trouble to difcover the truth.

Five has been rejected 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 15 a multiple of s,
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 neceflary 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 refpect to the minor third
in the chromatic gender. The limma cannot be applied in
combination, nor in the mutations, and therefore can be feund
only in the diagrams, being abfclutely ncceflary for their for-
mation, as {yftems of principal founds.

T would here obferve, that in the courfe of this work it
has been thewn, that the fundamental bafs cannot without a
tempcrament afcend a tone or {emitone, nor deicend a tone or
fcmitone ; yet exceptions to thefe ceneral laws arc {ound iIn
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 tne fundamental bafs.

Thefe, and many other remarks which have been made in
the courfe of this work, “{eemed to me neceflary to remove every
objeélion that could materi;ﬂly affet any cfiential part of the
Grecuan Harmomea @ 1n which we difcover the laws of fcience {o
mntimately united and blended with thofe of nature, that the
leaft deviation from the latter muft in an equal decree 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, modes, and other parts of the ancient
Harmonica, which have long been perplexed and obfcured by
Ipheres, {quares, cylindere, cones, and other geometrical figures,
tnat have contributed hittle or nothing to the improvement of
the praltical Mulfician,

The
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The Arifloxenians difcovered the Agreement of concord and
difcord, and determined the magnitude of mufical intervals by
the Iaws 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 conftrution of the tetrachord, the conjun&ion
and disjuntion of tetrachords, the minor and major f{cales, the
flat and fharp diefes, were all regulated and determined by this
firft unerring principle, a progreflion in the ratio of 3.

Here I cannot but take notice how generally this univer{al
principle has regulated all mufical compofitions, even to this

day; and in many inftances, where we cannot f{uppofe 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, Tenror, and
Violoncello, their relation to each other is the fame. Moreover
the feveral {pecies of difcord (formed out of three terms by the
union of the firft and third terms in cemdination, whofe motion
couid not be permitted in fucceffion) their preparations and
refolutions, the mutations with the fame fpecics of thirds, are
all governed by the fame ratio. Could all this be by Chance 2
rather, is there not an abfolute neceffity, that All fhall comply

Dd 2 with
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with principles founded in Nature ? to whofe laws we muft be
ohezdient, whether they are thoroughly underftood or not.

Thus this wondertul theory of the Grecians, eftablithed on
the moit folid foundation, proczeds from a given found, or
principal generator, and advances with 1ts creative powers, to
cenerate 1ts two produlls, the firft and third terms, from
whence anfe 2ll confonance and diflonance, fcales and fyitems,
major and minor, an encreafing feries of flats and fharps, the
tone mainar and minor, the different fpecies of femitones, and
-1} other intervals adapted to the mutations; the three genders,
ciztonic, chromatic, and enharmonice, the triple and quintuple
~rozreifion of the fundamental bafs, and whatever elfe is necef-

iory to odern, enrich and perfeét the Science of Harmony.

F

It is almont impofitble to enumerate all the advantages with
reipeft 1o medical information and a profound knowledge of har-
nony, containgd in the Greeran Harmenica.  The fimplicity and
reeent of 1ts feveral pa;t eftablithed on laws that coincide

e
-l
]

L9

with neturel feelings and remain unalterable, are confiderations
uificient to recommend 1t 1o 2l thofe who either with to excel
=z Comrofers, or are defircus of attaining a true knswwleage of the

SCIEN CE of MUSIC,

I N I S
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