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"INTRODUCTION.

HAVE no other excufe for troubling the Public

on a fubje& that ‘has already been treated of

by {fo many learned writers, than the certainty
of having made fome difcoveries, which may, in
part, remove the great obfcurity that has {o long
attended the moft curious and diligent enquiries
after the true principles of the ancient Grecian Har-
monica.  The advantages I have received in my
profeflion from that docrine, would never have
been a {ufficient temptation to appear as a writer,
particularly on a fubje& fo difhcult to be cxplained,
fo little qualified as I am to do juilice to it, werc
I not in hopes that the knowledge of it may be
very ufeful to 'profeﬁors, by‘the great admntages thcy
may receive from the true and unerring princinles of

B Science.
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Science. To explain the ancient doérine of the
Harmonica, and the feveral parts into which it is.
divided, and to reconcile it to modern theories, is
the great obje¢t that has engaged me in this pur-
{fuit; and however conicious I am of my own
inabilities, yet truth, divefted of ornament, cannot
fail of meeting with indulgence from the Public,
efpecially when it leads to ufeful dlfcoveues

Nothing contributes fo much to the encourage~
ment of Study, as the knowledge of {ome govern-
ing and leading principle ;. fome vifible and faithful
guide, that Wﬂl condu¢t us through the mazes of
Science, and teach us to. love and obey her laws.
It 1s this that warms and animates our endcavours
in the arduous purfuit, and in the end rewards our

labours with {uccefs.

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

all arts and {ciences ; nor can it be otherwile,
| while
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while Truth 1s the great obje& to which thofe powers
are diredted.

Where the variety of proportion and_its differ-
ent relations conftitute the beauty and harmony of

parts, from which the great perfeGtion of any art
or [cience is derived, the application of fome branch

of .the Mathematics is indifpenfibly neceffary, fince
without its friendly aid we muft wander in obfcurity

and uncertainty.

From this great fource the firft principles of
Mufic were difcovered ;3 and from the fame fountain
~ others mult be drawn, if we would be led by the
moft unerring guide towards perfeGion, to which
point the efforts of the profeffor, however weak, are
direGed.

The ufual method of treating this {ubje& has
been fuch, that without a profound knowledge of
the Mathematics, together with the finer and more
{ublime parts of Geometry, he is excluded from the
advantage which the writings of fo many "learned

authors would éive him, and is left to the uncertain
B o rules
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rules and examples of his practical predeceffors,
vith what nature, and his own feelings, will dic-

Lo L,

In this fituation there remains no hope but that
of uniting the practical with the demonftrative, the
art with the {cience ; at leaft as far as a perfec
knowledge of Harmonics is concerned ; leaving the
more philofophical parts to others.

In order to etect this, the operations of num-
bers muft be the moft fimple, and their application
to {ounds the moft rational and eafy to be compre-

hended,

This cafe and fimplicity will naturally engage
th:e attention of the proteffor, who will readily give
up fome part of his time from that more {evere and
lzboricus praciice, which all inftruments now re-
guire, to a ftudv that will not only leflen his la-
bour:, put at the {fame encreafe his mechanical
powers, and raiic his reputation on the moft {olid
and oitna foundation.:

-,
| —

Among
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Among the theories which have appecared at
different periods, thofe of the Greeks feem to have
all the advantages that can be wilhed to lead us to
the true knowledge of Harmonics 5 for as their prin-
ciples are in nature, they muft bc fixed and im-
mutable.

This appears in no part {0 obvious and certain,
as in the formation of their Scales, which, from
the impofhbility of altering their original order,
muft ever remain in the fame form and proportion
in which they have always been ; as thc different
combinations of Time are naturally confined to the
two Primes, 2 and 3, or their Multiples, from
which there can be no variation.

Hence we may conclude, it is {carcely poflible
that this natural and abfolute neceflity in the order
and difpofition of Sounds fhould have long efcaped
the obfervation of the ancients 5 or that they fhould
not foon have difcovered the principles by which
Tune was {o limited and circumicribed ; efpecially
as their theories were not formed by mere practical
muficians, but by men of learning, who taught

them
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them publicly 1n their {chools, together with other
arts and {cicnces, proper for the moft finithed edu-

cation.

But that which confirms this opinion of their
knowledze 1n the Theory of Harmonics, is the {im-
plicitv of the Tetrachord, which always continued
their favourite fyftem.  For however they difagreed
with refpect to the neceflity of mealuring intervals

-.

by the Ratio, yet they were all unanimous in affert-
ing tne perfection ot the Tetrachord, which is evi-

L e e T

ILL.:.-L:'l

1

dent from its making {o eflential a part in all their
)
d -

(Iq

That a fvftem, fo fimple as this, fhould con-
tinue for fo manv ages without the leaft alteration,
is net only a proot ot the perfection of its compo-
f:¢ion, but that it bas 1ts foundaticn in nature ; or
in fuch laws &5 could not be altered without de-
he original harmonious conflitution of the

fvitern, and, witait, the order and regularity of the

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

1n page 13.

As to the particular time when the Tetrachord
was fir{t ufed, or by whom invented, it is not very
material to enquire, fince there can be no doubt
of its being the moft ancient mufical {yftem in the
world, And if we would wifh to know more with
refpeét to the great antiquity of Mufic, the facred
and prophane writers will abundantly inform us: for
as 1t was very early ufed in religious and other ccre-
monies, 1ts improvement, in an equal degrce with

other arts and fciences, feems a natural confe-
quence.

Ariftoxenus gives it the higheft antiquity ;
where in {peaking of the three genders, the Dia-
tonic, Chromatic, and Enharmonic, page 19, he
fays, ¢ The Diatonic is to be placed as firft and

‘“ moft ancient, and it is that which human nature
“ firft recerves.”

But



3 INTRODUCTION,

But without infifting on this, it muft be granted,
thdt the human voice is tuned by this {cale or gen-
der, which 1is univer fally the fame, -at all times,
and in all countries 3 for as this is the fcale of na-
ture, there is fufficient reafon to believe, that the
principles of harmony, the number and quality of
confonancesand diflonances, are fixed and deterniined
by certain laws, which,therefore ‘muft remain unal-.
terable, whether they are underftood in part, or in
the whole.  Thus, the blood circulated before the
oréat Harvey was born, and the laws of gravity and
attra&ion operaﬁféd, before that great ornament of
this country, Sir Ifaac Newton, exifted ; nor could

their-difcoveries make any alteration in thofe laws of
nature, for they were conftantly and uniformly the
{fame, both before, as well as after.

The many wints to which the condition of man
is {ubjed, ‘g:ontr-ib'ute by a kind Qf neceflity to the
improvement of all arts and Iciences, "except mufic ;
but in this, where- pleafure is the end propofed, we
are too impatient to be gratified, and the charm is
too powerful to admit: of delay from the cold and

dry
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dry inveftigation of fcience. This is perhaps one
- reafon why we meet with {o few theories.

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

confiderable.

ey

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

The great and wonderful effeéts which the Grecian
muficians are -faid to have had over the paflions,
have inclined the moderns to believe that the art
has long fince been loft, as we meet with no {uch
effels now ; and therefore they conclude we are
entirely ignorant of the noble and f{ublimer parts,
which operated with fuch an irrefiftible force.

Some have taken the'contrary fide, endeavour-
ing to prove thofe ex*tra'ordinary and wonderful
cfe@s to be mere fable, and the invention of the
poets. Others have denied that the Grecians had

C any
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any knowledge of harmony, allowing them melody
only, and limiting their Chorufles to umfon or
octave ; by which they have put their mufic on a
level with common ballad-{inging,

This opinion is principally founded on their
Scales or Diagrams, which, if they were fuch as
have hitherto been explained, muft extinguifh every
{fenfe of mufical feeling, by impofing a feries of
fuch inconcinnous founds, as it is impofhble for
the voice to move in, or the ear to approve. The
truth of this may be made very evident from tuning
2 harpfichord by perte&t fifths throughout, by which.
the {everal degrees will be tones major and limmas.
From this experiment it will be found, that not
only harmonv, but even a perfe® melody, cannot
be cbtained irom principles fo oppofite to nature.

Thefe writers, in favour of the moderns, have
not been aware of this very great objedtion ; they
did not confider, that if the {cale contained the true:
and natural degrees of voice proper for melody,
(which thev acknowledge the Greeks had improved
to the greateft perfediion) it mult allo have been

PI‘OPQI‘
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proper for harmony ; which, agreeably to the laws
of {cience, is rather the Parent than the Offspring of

melody, as will appear an undeniable fa& in the
courfe of this work.

If however the true Diatonic, which is the {cale,
or voice of nature, has not yet been found in their
diagrams, 1t 1s not impofﬁb]e; but they may admit
of fome other conftru&ion, {ome other interpretation,
which may lead us to a more certain knowiedge of
their dorine, and the truc principles by which
their Harmonica is to be underftood.

But before I proceed, it may be neceffary to
take a flight view of the theories formed by the
Latins, in order to recover mufic from the obfcurity
in which 1t lay buried for many ages.

This enquiry will be the more neceflary, as 1t
will lead us to a better knowledge of the Grecian
theories, and enable us, in fome meafure, to judge
how far the Latins deferve the honour of being not
only the reftorers of mufic, but alfo the inventors
of harmony ; or, which is the fame, of uniting

C 2 two,
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twe, three, or more different melodies, agreeably to
the laws of harmonv: a difcovery of the greateft
importance, and which by many 1s faid to have been

unknm?n {0 the G.tceks.

Mufic muft have been in a very weak and infant
ftate among the Latins, it we may judge by their
{vftems ; from which it appears, that the few trads
of the Grecians in their poffeflion were of little
{crvice to them.  For, in thefe tra&s, the mufical
charaflers were numcrous, and a great variety of
diftinctions was ncceffary to their right application.
Thefe, with many other difhculties, were not eafily
cot over; and it is not to be wondered, that the
Latin: chofe to fubftitute a part of their own alpha-
bet, rather than continue {o great a variety of cha-
racters, as was ufed by the Greeks: for as the com-
pifs of their fyftem was the fame, it required only
their firft fifteen letters, from A to P, to be applied
from grave to acute to compleat the Bifdiapafon.

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

little meaning could be adopted, whofe great imper-
feCtions
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fetions required alteration.  Accordingly, Pope
Gregory, {fome time after, difcovered that the whole
was no more than a conjunétion of two oftaves, and
that the return of the tones and femi-tones in the
acute, was in the fame pofition as in the grave; and
therefore he reduced the whole fyftem to a Hepta-
chord, (a fyftem of feven founds) to which he ap-
plied the firft {even letters of the alphabet, in the
following order, to diftinguifh the Grave, the Mean,
and the Acute.

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

This Gregorian {cale continued without any
material alteration till about the eleventh century ;
when Guido Aretine, a Benedi@tine Monk, formed
a new {yftem compofed of three Hexachords, each
confifting of fix founds, which he called by the names
of the B quadro Hexachord, the natural Hexachord,
~ and the B flat, or moll, Hexachord.

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

name
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name ot Hypoproflambanomenos, and diftinguifhed
it by the Greek letter Gamma, probably to perpe-
tuate his improvement on their Diagrams,

The natural Hexachord had eur C for its graveft
{ound, a fourth above Gamma or-G, and the Moll,
-which had F for its graveft found, was a fourth
above C; and when either of thefe Hexachords
was faund one or more oétaves ‘higher, the fame
name was continued, as being only a repetition of
the former ; to which the feven Gregorian letters
were added as before, except the Gamma, which
was applied to the graveft found G -only. But as
thefe letters were not fufficient to diftinguifh the
mutations of the Hexachords, which were.now to
fucceed in preference to the Tetrachords of the
Greeks, fomething more was neceflary to be done.
Fer this purpofe Guido added fix fyllables, taken
from the firft ftrophe of a hymn to St. John Baptift,

ecinning Ur gueant laxis, &c. from which he fe-
lected the following fyllables, and applied them to
each Hexachord: LUt, Re, Mi, Fa, Sol, La. Of
thefe, the Mi and Fa always diftinguifhed the place
of the {emirane, and the other intervals, from Ut
to
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to Re, and from Re to Mi, Fato Sol, and Sol to
La, were always tones; but whether major, or minor,
was not determined;

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

very, as it is formed on the fame principles, and for
the fame purpofe, in the Synemmenon Tetrachord ot

the Greeks..

The: major mode, or fcale, is principally de--
feribed by this fyftem of Guido; and the minor is
rather implied than determined by any feparate laws
proper for a diftindion of fuch great ilﬁportance .
and the whole feems calculated for the condu& of
a voice in.the firft rudiments of {inging, rather than
a difcovery of any one principle which can-lead us
to a knowledge of Harmony.

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

It
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It muft be remembered, that the Gregorian
letters, and the fyllables which Guido added to them,
were the only mufical charaders to determine the
difference between acutenefs and gravity. To prevent
therefore the confufion which this muft occafion,
he is faid to have placed feveral parallel lines at a
{mall diftance from each other, on which, and the
{paces between, he marked little dots or points, by
which the feveral degrees, from the moft grave found
to the moft acute, were {oon difcovered ; but as he
found, that the extent of the natural voice could
not be brought within the limits of four, five, or
fix Jines, and that there were at leaft three {pecies of
voices, he applied the fame number of lines and
fpaces to each, together with proper marginal cha-
raders or cliffs, to diftinguilh one from the other.
Thus the graveft or bafs voice was reprefented by the
F Cliff, which confined it within the proper number
of lines; the mean, or C Cliff, was placed a fifth
higher than the former, and s limits were equal to
that {pecies of voice; and, laftly, the moft acute or
treble voice, which placed the notes a fifth higher
than the mean, or C Cliff, was called the G
Clf.

By
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By thefe improvements not only the acute,
mean, and grave founds were eafily difcovered, but
allo the {pecies of voice to which they belonged.

Another part of his doftrine related to the mu-
tations of the Hexachords, which depended princi-
pally on the polition of the femitone. This interval
was a matenal part in the Gretian Tetrachords, and
by it they were conjoined to each other,

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

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

fyftem.
D But
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But how three fimple Hexachords, or their
Od&aves, unfupported by the fundamental bafes, (for
as the writers fince Guido take no notice of them,
we muft conclude they made no part of the theory,
notwithftanding they are applied by the moderns ;)
how, Ifav, thele Hexachords, whofe intervals were
undetermined by the ratio, could form a f{ufficient
number of {fcales neceflary for the mutations, together
with a {eries of flat and fharp Diefes, proper to deter-
mine the place and magnitude of every interval ne-
ceflary to perfe¢t the moft remote tranfpofed fcales,
either major or minor, feems no lefs {urprizing, than
that of limiting the theories of the Greeks to a fimple

melody only of two Tones major and a Limma to each
Tetrachord.

The truth is, we are convinced by demonftration,
that Harimony has been difcovered for fome centuries

paft, but by what means, or by whom, is not fo
eafily determined,

Vicenzo Galileo, who wrote A.D. 1581, fays,
page 8o, that the difcovery of compofing or uniting
feveral melodies was not more than 150 years prior to

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

fpe® to harmony to the {ufhiciency of Guido’s
{yftem, which was in general ufe for {o many years
before.

Now, if Guido’s theory was not capable of de-
monftrating the true principles of Harmony, to what
{hall we afcribe them that will not give the Grecians
as good, 1if not a better, claim to the dilcovery,
efpecially if we confider their great ambition of
carrying every art and {cience to the higheft per-
fe@tion ; amongft which, Mufic was highly favoured,
and men the moft eminent for their learning made it

an obje¢t of their ftudy, and a part of the moft
finithed education of their difciples.

I have now gone through the principal parts of
Guido’s {yltem of Hexachords, which would have
mzde no part of this work, had it not been with a
view to thew how far his claim to the invention and
improvement of Harmony can be admitted ; or
whether, by an impartial and candid examination of
the dodtrine of the Grecians, they may not be found
to have a better claim. This will belt appear by
their theories, which, as it 1s not poflible to explain

D 2 without
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without the alliftance and application of harmonic
principles, (the only criterion by which we can judge)
we muft have recourfe to harmonic principles, and
hence may conclude in favour of the Greeks, by

=

T-.i

having the only proof on our {ide of which the nature
S othe {ubred& s capablc.

w

s

-

TIHE
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HARMONICS.

PART THE FIRST.

HE following treatife being defigned to illuftrate

the do&rine of the Grecians relative to the Har-

monica, and to prove their claim to the true Prin-
ciples of Harmony, it will be neceffary to mention the Authors
who have profeffedly written on the fubjet. They to whom
I refer have been colleled by the learned Marcus Metbomius,
who has given an edition in Greck, with a Latin tranflation, and
notes. |[Amft. 1652, Elzev.]

Ariftoxenus,
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Ariftoxenus, 2 difciple of Ariftotle, the moft ancient of
thefe, has werrtten: three beoke, which he calls The Elements

of Harmomca

Euclid, the author of the Elements of Geometry, has written
zn Intreduétion to Harmonies.

Nicomachus, a Compendium of Harmonics; wherein he

promifed to explain himfelf more fully in his Commentaries.
If he performed his promife, the lofs of that wotk, among the

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

alypies has written an Introduion to Mufic, and gives the
various figns or charaéters by which the different degrees of tune
were marked, peculiar to the feveral modes.

Gzudentius, the Philofopher, a favourer of the Pythagorean
doltrine, has written an Introdu®ion to Harmonics; in which
are contained the two Diagrams that make the foundation of the
fecond Part of this work, in which the Ratio will be applied
to the Intervals,

Bzcchius fenior has written 2 thort Introduétion on the Art
of Muic, by queftion and anfwer.

Arriides Quuntilienus treats both of the Harmonica and
Rythmica.

Theie {even 2uthors may be divided into two felts; the one
foilowing Pytragoras, 1n determining the difference of {ounds,
in
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in mufical intervals, by the Ratio ; by which is difcovered the
exact magnitude of each interval, confonant or diflfonant; the
other, in oppofition to the Ratio, making the Ear the fupreme
judge, as being more immediately concerned in the perfeQion
of all mufical intervals, and their fucceffion.

As the phyfical properties of founds, and the ratio of inter-
vals, make no part of the theory of Ariftoxenus, it is no wonder
that the majority of fucceeding writers embraced his dotrine
in preference to that of Pythagoras; and it is to this caule we
mult afcribe many difliculties we meet with 1n their works.

It required the moft judicious and mafterly contrivance to
unite the different parts into which Ariftoxenus’s theory was
unavoidably divided, and which were mutually to depend on
each other, {o as to eftablifh a Theory independent of the Ratio,
and at the fame time capable, from the firft definition of a
{ound, to comprehend and defcribe all the vaft variety of intervals,
which the different Syftems, Genders, Tones, and Mutations
demanded; for, a deficiency in either of thefe effential parts
would not only have deftroyed the whole, but at the fame time

have fixed the Pythagorean dottrine on the moft folid founda-
tion.

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

the Grecian Harmonica was divided, _
Eucld -
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Euclid gives this definition of Harmony ; [p. 1.] that * It is
«“ z {cience which contemplates the theoretical and pratical
e nature of 2 modulated feries.” He adds, “ A modulated
““ feries 13 ccmpounded of founds and intervals, keeping a
‘¢ certoin order, end ats parts are {even; of Sounds, Intervals,
« Gerders, Sytlems, Tcnes, Mutations, and the Melopeeia.”

For the better underitanding this general definition, I fhali

explzin cach part feparately, with fuch obfervations as the
t2veral articles may require.

I. Of SOUND.

““ Scund s atitch of the voice in one tenfion; [Ariftox. p. 15.]
cr, as Nicomeachus {uys, p. 24, “ An indivifible voice.”

The zncients confidered the voice as capable of two differ-
ent {recies of motion. Eucld, |[p. 2.] calls one, ¢ the Con-
« tinued, proper for Dition;” the other, ¢ the Diaftematic,
““ (civided by intervals) proper for Melody.”

[I. Of INTERVALS.

Bzcchius fenior [p. 2.] fays, ¢ An Interval is the difference
of two founds, diffimilar in acutencfs and gravity.”  Ariftox-

enus {p. I3.] deferibes it to be ** the fpace between two founds,
““ not having the fame tenfion.”

Arnftoxenus znd Euclid cive, though in a different order,

- -
e

thele nive civiiions of intervals:

The
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“ The firft, by which they differ among them{clves in magni-
‘tude ; the {econd, by which the confonant difter from the dif-
fonant ; the third, by which the compounded differ from the
uncompounded ; the fourth, by gender; and the fifth, by
‘which the rationals differ from the irrationals.,” Ariftox. p. 16.

“ The difference by magnitude (according to Euclid) is when
fome of the intervals are major and others minor.” Thus,
ditone has a greater magnitude than trihemitone, and tone
than hemitone or diefis: but diateffaron 15 lefs than diapente
or diapafon, and-the like.

The difference by confonance and diffonance s, that ¢ the

confonant intervals are formed by an agreeable mixture of the
acute and the grave, but the diffonant refufing to mix, hurt
the ear with fome harfhnefs.” Euclid, p. 8.

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

in the fame {ong.

The difference of the compounded from the uncompcunded
is, that the compounded are fuch intervals as may be divided
into lefs parts, fuch as the tone into two hemitones in the
chromatic gender, and the hemitone into two diefes m the
enharmonic ; but in the diatonic gender, neither the tone
nor hemitone can be divided, and are therefore uncompounded

intervals.

E There
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There cre, as Euclid obferves, fome intervals that partake
of the nature of compounded and uncompounded ; as thofe
from the hemitone to ditone : for hemitone in the enharmonic
is compounded, becaufe it may be compofed of two diefes, but
in the chromatic and diatonic it is uncompounded ; the tone in
the chromatic is compounded, but in the diatonic 1s uncom-
rounded. Belides thefe, there are other intervals which partake
of thefe two oprofite charatters, by being applied to different
oend

LI ]

g

L

““ The diference by gender is, when fome of the intervals are
ciztonic, fome chromatic, and others enharmonic,”

 The difference of the rational and irrational is, that the
r=tioral are thofe whofe magnitude can be given, as tone, he-
mitcne, ditone, tritone, and the like; but the irrational are
thofe that varv thefe magnitudes, more or lefs, by fome 1rra-
tionzl maznitede.”  [Euclid, p. 9.]

The preczeding definitions of intervals are rather too general
to cive that {etisfalion which fo interefting a fubjet requires ;
vet as they introduce the cenders, in which the number and
magnitude of all intervals lefs than the fifth or diapente, will
bs particularly deferibed, they have their ufe, and prepare us

to reconcile thofe judicious remarks and diftin@ions we {hall
meet with i the genders,

From thefe five divifions of intervals 1 fhall proceed to the
enders, to ihew by what rule thefe intervals are to be difcover-
ed, and their different magnitudes determined ; for although

the

o7
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the ear had before been declared the fupreme judge, yetin fome
inftances it was not fufficient; as Ariftoxenus owns, in {peaking
of the enharmonic diefes, [p. 19.] where he fays, ¢ the ear {carce
accuftoms itfelf to this interval, even with much labour.”

III. Of the GENDERS.

The genders will be particularly defcribed by the number
of parts into which Ariftoxenus and Euclid have divided the
tetrachord; by which divifion the magnitude of each interval
1s fixed and determined, according to the gender in which it
1s placed. And thus, not only all the imperfect concords, but
even the {malleft diefes, are difcovered to have their particular
magnitude within the limits of the tetrachord ; together with
thofe intervals which are proper for combination, and thofc
which can be ufed only in fucceflion.

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

By this definition we difcover, that the hemitone is {ub-
ftituted in the place of the limma, which neceflunily alters the
two tones major into minor and major, which 1s truly
diatonic,

That this may be better underftood, 1t muft be obferved,
that the compofition of the tetrachord is limited to four {ounds,
E 2 or
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or three intervals, the extremes of which make the interval of
2 fourth or diateffaron, and are always 1n the diatonic gender
ixed and immovable; but the two intermediate founds are to
be moved and altered, according to the gender that.is to be
formed. As thefe alterations will confilt in making the middle
fcunds graver in cne diagram, and acuter in the other, the
medern charaCters of fharp and flat muft be applied with the
{zme effed, and in the {ame manner as the ancient diefes. Thefe
will be extracted in proper order from the feveral {cales or-dia-
pafons, which form the modes, and will be placed next eaciv
other as a fcale, to diftinguith and reprefent the f{pifs intervals,
which though not proper for melody in that form, yet are ab-
{olutely neceffary to divide the tetrachord into a certain number
of parts, to determine the abfolute magnitude of different inter-
vals proper for each gender, and to form the different feales.

Euclid fays, {p. 9.] that “ Every melody is either diatonic,
‘“ chrematic, enharmonic, common, or compounded of them.”
And he adds, [p. 10.] ¢ The mixt is that in which are per-
“ ceived the charalters of two or three genders ; of the diatonic
“ and chromatic, or diatonic and enharmonic, or- chromatic
““ and enharmonic ; and even of the diatonic, and chromatic
and echarmonic ; and that the difference of genders is made
““ by moveable found:.” He muluplices thefe three genders
17to 1%, and adds, that ¢ Colour is a fpecial divifion of the
““ cender, and that the rational and known colours are fix ; viz,
““ one of the enharmonic, three of the chromatic, and two of
“ the diatonic.”  And after enumerating the particular com-
pofition cf exch, he tells us, P 11.] ¢ that thefe colours are
“ ail fnewn 10 numbers. The tone is fuppofed to be divided

L1

€f
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“ into twelve very {mall parts, each of which i called the
¢ twelfth part of a tone; and by the fame method as the tone,
“ the other intervals are divided; viz. a hemitone into fix of
““ thofe twelve parts, the quadrant diefis into three parts, the
¢ triental into four, and the. whole.diateflaron into thirty.
““ Therefore the enharmonic will be {ung by the magnitude of
“ three of thofe twelve parts, and three, and twenty-four.
“(3 4 3+ 24 = 30

‘“ The chromatic moll, by 4 and 4 and 22,” = 30.

“ The fefquialter chromatic, by 4% and.4% and 21,” = q0.

““ The tonizum chromatic, by 6 and 6 and 18,” = 30.

““ The diatonic moll, by 6 and g and 15,” = 3o0.

‘“ The diatonic fyntone, by 6 and 12 and 12,” = 3o0.

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

In this Plate the feveral intervals 1in each gender are regula-
ted, and their magnitude determined, by the number of ipifs
or {mall intervals, contained in each, of which the following
1s an explanation,

Plate IV. K is compofed of two tetrachords conjotned, to
which the note of disjun&ion, marked by a -{-, 1s added to
compleat the diatonic oltave,

L contains the fpifs or {mall intervals, each being diftant

from the next, as direted by Euclid, three parts of twelve;
which divides the tetrachord into thirty fuch parts.

N con-
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N contains the enharmonic gender ; in which, after the two
diefes are tzken out of the tetrachord, of the magnitude of 3
zand 1, the uncompounded ditone (confifting of twenty-four
fuch parts, which are equal to the major third, an imperfeét

concords s added, and completes the tetrachord. 1 its propora
tiCn Of tOufly Darts.

P 1z the {ziguizlter chromstic; but 43 and 4% are intervals
not 2 be found in a continued feries of 7; the interval, how-
ever, of feven dieles, or twenty-one parts, completes the tetra-
chord, andisan incompofite interval equal to a deficient fourth;
which 1s an acquifition of great confequence, where all fpecies
or muiical intervals are to be difcovered and limited to therr
revera) magnitudes.

R, ths tonizum chromatic, is compofed of a femitone
mz:er 2nd a femitone minor, to which an uncompounded 1nter-
vil, equ:il to a minor third, an imperfe&t concord, 1s added,

which complctes the number of parts cqual to the tetra-
Lo
Cu‘Did.

S 1s the diatonic moll; 1n which the two firft intervals form
the fiitem of the dedcient third, and the laft uncompounded
interval 1s the fupe.fivous fecond. This gender, direCted by a
fKiltul compofer, is very pathetic and fentimental.

T is the diatonic fyntone.  This gender is the fcale of na-
ture, conhiting of iemitone, tone, and tone, The perfeltion
ci this gender is {uch, that 2ll, who fing, even without any
znowledge of mufic, will fing their ditferent melodies 1n this

gender.
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gender. It is not only the foundation of all the others, but by a
judicious mixture with them forms all the colouring, or light
and dark thades of mufic ; and without this, viz. the diatonic

fyntone, the other genders would rather difguft than pleafe.

W, the chromatic moll, is involved in the fame difficulties
with the fefquialter chromatic ; for as neither 4, nor 4%, are
aliquot parts of qc, fo no interval of thefe magnitudes can be
found to have a place among the {pifs, which are in a continued
feries of 7 equal to 30; and as no additional note can be placed
among the {pifs without exceeding the number limited by Eu-
clid, and increafing the number of modes, which would con-
found and diforder the whole of their do&rine, {o no alteration
whatever can be made in the prefent number and order of the
{pifs; and as the ratio was not admatted in Euclid’s Introdultion
to Harmony, the difference of a comma cannot be applied on

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

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

intervals
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intervals proper only for fucceffion, and feventeen, including
the otave, for combination.

Thus the great end of the genders isin all refpects anfwered,
which was to fix and determine the magnitude of all fpecies of
mutical intervals ; which could not be found in diagrams, com-
pofed only of tones major and limmas. But exclufive of thefe
very rcreat advantages, the genders contribute in a wonderful
manner to the pleafure of thofe at all acquainted with them, by
cittinguizhing the phrale, and giving a certain colauring to
heighten and fupport the fentiment, and adding to the powers

of mutation, in a more extenfive manner than the diatonic
zlone can cver arrive at.

T cannet leave this fubjet without obferving, that the great
chiccticn made by all writers to the Grecian theories has been,
that they had only the perfed confonances, but that the imper-
fet made no part of their do&rine, and confequently 1t was
impotlible for them to have harmony or mufic in two or more

parts, moving agreeably to the laws of harmonic combina-
ticn.

This objeltion was founded on the conftru&ion of their
aizgrams, which were compofed of tones major and limmas,

intended Dy the Grecians to be applied in a very different way
than 1n later times has been imagined ; and while that appli-
cation remained undifcovered, the objection was not only true

with refpedt to harmony, but was alfo true with refped to me-

-.

Jodv; tor {uch @n untunable fcale cannot be applied to either

i

with any efedt,

.

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

IV. Of SYSTEMS.

It has already been remarked that any two founds differing
in acutenefs and gravity form an interval ; that intervals are
varied according to the gender ; and that genders are limited
by the tetrachord to three intervals or four founds ; by which
limitation the magnitude of each degree is determined.

Thus in the diatonic the natural degrees of voice proceed
from grave to acute by hemitone, tone, and tone, or the con-
trary ; and the whole compofition of intervals forms the fyftem
of tetrachord.

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

e

F There
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There arc many fpecies of fyftems defcribed by the ancients,.
which, though they make a very confiderable part, yet alone
zre not {ufficient to fupply the vaft varteties of modulation. In
aid therefore of this ftreight line of fyftem, they have placed
the uncompounded, or diaftematic, intervals. By this method
we difcover two motions of voice ; the firft pafling through the
feveral degrees which form the fyftem, and the other paffing
from one extreme of a {yftem to the other, leaving out the inter-
mediate degrees. Hence the diateffaron is of the fame mag-
nitude when a fyftem, as it is when a diaftem ; and the oaly
difference 1s that one is compounded, and the other uncom-
pounded : therefore every interval in the diatonic, as diapente,
diapafon, and the like, which admits of a compofition, may
be 2 {vftem with, or a diaftem without, fuch compofition.

Syftems then being a modulated feries from grave to acute,
or the contrary, are diftinguithed by Euclid [p. 12.] in the

foilowing order :

““ There are feven differences of fyftems; four of them are
“ 1n the intervals; namely, the difference of magnitude, of
‘“ gender, of confonance and diffonance, of rational and irra-
““ tionz]. There are three peculiar differences of the fyftems;
““ that of ordinate and prepofterous, of conjoined and disjoined,
““ of immutable and mutable.”

The didference by magnitude and gender has already been
trezted cf. The na=xt difference, of confonance and diffonance,
is diftinguithed by a comparifon of the firlt found with the laft,

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

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

tent with that of Guide.

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

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

the fpecies is occafioned by the different pofition of the hemi-
tone.

In the diateflaron it has three places, as BCDE, CD E__ F,

DEFG; in the diapente it has four, as EF GAB, FGA BS,

ﬁ

T ——
GABCD, ABCDE.
F 2 The
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The feveral {pecies or figures of the diapafon are not only

diftinguithed by the pofition of the two hemitones, but by the
disjun&ion of the tetrachords.

Euclid [p. 14.] has been careful in diftinguithing thefe
different fpecies.  Thus from barypycni to the next bary-
prcni above, or from B to E, is the firft fpecies of the dia-
tefiaron, |Plate I.] whofe hemitone isin the grave. The fecond
{pecies of diateffaron is the mefopycni, or from C to F, whofe
hemitone 1s in the acute. The third {pecies is the oxypyent,

rom D to G, whofe hemitone is in the middle; confifting of
tone, hemiione, and tone.

In this manner the three {pecies of fyflems are explained ;
but zs the extremes are all of the fame magnitude, we can have
tut cone diaftem in the ratio of * to each, or from one extreme

to the other. After thefe follow the four {pecies of diapente,
thus defcribed by Euclid, p. 14, 15,

“ The fiffy, that which is contained in the barypyeni,
whofe tone is firft in the acute, and is from hypate mefon
to pzramefe; the fecond, that contaiped in the mefopycni,
whofz tone is fecond from the acute, and is from parypate
me{on to trite diezeugmenon ; the third, that contained in the
cxypycny, whofe tone is a third from the acute; and is from
lichinos melcn to paranete diezeugmenon; the fourth, that
contained i the barypycni, whofe tone is a fourth from the
acute, znd 1s from mefe to nste diezeugmenon, or from
proflamdanomernos to hvoate mefon.  Alfo in the diatonic
*“ gender, that is the frft fpecies (of diapente) whofe hemitone

¥4 is

(<
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¢ is firt from the grave; that the fecond, whofe hemitone is
¢ firft from the acute; that the third, whofe hemitone is

““ fecond from the acute; that the fourth, whofe hemitone is
« third from the acute.”

p-\"

To thefe the feven fpecies of diapafon (mentioned by Euclid,
p. 15 and 16 compared) fucceed. They are called Tones or

modes, very probably from the tone of disjunétion, whofe different
pofition makes one of the principal diftinctions of the feveral
{pecies; and as they are compofed of the two foregoing fyfteras

of diateffaron and diapente, the two femitones muft have their
place in each.

[Plate I.] ¢ ‘The firft is that contained in barypycni, from
““ hypate hypaton to paramefe, (or from B to B) whofe tone of
¢ disjunction is the firft from the acute, and whofe hemitones
““ are firlt from the grave and fourth from the acute.”

«“ The {econd fpecies is contained in mefopycni, (or from
“ Cto C) whofe tone (of disjunttion) is the fecond from the
“ acute, and whofe hemitones are the third from the grave,
“ and the firft from the -acute.”

““ The third fpecies is contained in oxypycni, (or from D
“ to D) whofe tone (of disjunction) is the third from the acute,
““ and whofe hemitones are the fecond from the grave, and the -
“ {econd from the acute.”

“ The fourth fpecies is contained in barypycni, (or from E
““ to £) whofe tone (of disjunction) is the fourth from the

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

““ The fifth fpecies is contained in mefopycni, (or from F to
« F) whofe tone (of disjun&ion) is the fifth from the acute,
¢« and whofe hemitones are the fourth from the grave, and the
< firft from the acute.”

“ The fixth 1s contained in oxypycni, {(or from G to G)
« whofe tone {of disjunction) 1s the fixth from the acute, and
“¢ whofe hemitones are the third from the grave, and the {econd
< from the acute,”

« The feventh is contained in barypycni and apycni, {or
< from A to A) whofe tone (of disjun&ion) is firft from the
« grave, and whofe hemitones are the fecond from the grave,

¢ and the third from the acute.”

Thefe feven fpecies of diapafon are without doubt of the
greateft importance. Euclid is not fatisfied with defcribing
them by the tone of disjunction, but goes over them a fecond
time [p. 16.] to fix the pofitions of the two hemitones peculiar
to each fpecies. See Plate II. where the hemitones are defcribed
by the black notes, and the tone of disjunflion 1s marked

thus -,

One tetrachord may fucceed another by conjunction or dif-
juncuon,

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

two tetrachords, and is the moft acute of onec and the moft
grave of the other.

The magpitude of this conjoined fyftem is a heptachord:
or feventh, as from B to A, and confequently is a diffonant
fyftem from one extreme to the other.. [Plate I.]

The disjun&ion is made By a tone, which feparates the moft
acute of one tetrachord from the moft grave of the other, and.
its magnitude 1s diapafon,. as from E to E, Plate 1.

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

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

““ The greater {yftem is by disjunction, from proflambano-
““ menos to nete hyperbolzon ; and it contains four tetrachords,
“ disjoined by pairs conjoined together; namely, hypaton,
“ mefon, diezeugmenon, and hyperbolzon ; and two tones
‘“ befides, one from proflambanomenos to hypate mefon, and
““ the other from mefe to paramefe, and is included in the. con-

“ fonance of bis-diapafon, (from A to the fecond A) or from
“ the
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 the firft to the third apycni, which are the limits of the
« orezt fvftem.” [Euclid, p. 158.] The great extent of this
{vftem difcovers, that the ancients were not confined to the
limits of diapafon, as has been 1magired.

It appears by the docrine of the ancients, that the voice
hzd two principal motions ; one, the diaftematic or harmonic,
when the founds fucceed each other by an uncompounded in-
terval, asa <, 5%, or 8%, and the like, proper for the funda-
mental bafs; the other motion of voice was by degrees or {yi-
ems, which being more natural and better adapted to the fing-

iro of the voice, from their great variety, required a more cri-
tical defcription.

The diaftematic motions are the only perfet intervals that
can be difcovered in a {cale or diagram of tones majer and lim-
mas; and as it 1s impoflible to form a tunable {vftem out of
{uch 2 {cale, it follows, that thefe uncompounded intervals are
the true and criginal fundamental bafes, and cannot be applied
to any other part of a theory. As to the fecond motion of voice,
in which the degrees or fyftems are formed, they are the pro-
ducts of thofe fundamental baffes, by whofe harmonic power
he tetrachord conjoined, or disioined, and all other fyitems
are formed and regulated.  See Plate I, and VII. 1n which

:efe, or the tone of disjunction, 1s marked thus +.

I mutt obferve that all thefe {yftems are formed by the tetra-
cherds, and net from the dizgram of tones major and limmas ;
for Euclid, p. 8, and Arnitoxenus, p. 20, fay, ° that all inter-
““ yzls lefs thap the fourth, or diateffaron, are difcords.”

Thig
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This 18 very true if applied to the diagram of tones major
and limmas, in which no confonant fyftem can be found ; but
with refpe@ to thefe tetrachords, which are all truly diatonic,
it cannot be applied to them. In order to remove this feeming
contradition of intervals, or even fyftems, lefs than the dia-
teflaron being difcords, and to give all poflible fatisfaCtion on this
{fubje®, I muft obferve, as before, that the Grecian theory was
divided into two parts. ‘The firlt and principal was the perfet
{yltem, or diagram of tones major and limmas; from which
{yftem all harmony with its roots or fundamental bafles arifes.
The fecond part related to melody, which is conneéed with,
and infeparable from, the fundamental bafs. Thus the fcale of
tones major and limmas appears to be exprefsly formed to regu-
late the fundamental baffes, and cannot be applied as confonant

{yftems, like the tetrachords, nor indeed to any other part of
their theory.

The harmonic parts, from whence melody has its original,
are found in the tetrachords, fyftems and genders, &c. and are

the products of the fundamental baffes. For a full explanation
of which fee pages 50, 51, &c.

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

G have
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have the fame name as the principal confonance, or diapafon.
This concord is not only the original of the other two, by
including them within 1ts limits, but is {uperiour to either by

=ing the final note of cadence, and all other perfe& terminations,
The dizpente is more limited in 1ts powers as a2 fundamental bafs in
this refped, that it forms the imperfect repofe, and is neceffary
to lead to the final by forming the cadence.

7y

The Diateffaron 1s one of the primary fundamental baffes,
and contributes with the other two to form the fcale, or diatonic
oftave, but Is incapable of forming any termination ; it has
however ore charaer peculiar to 1tfelf, that of being the firft
and originzl difcord, as its relation to diapente 1s tone major ;
yzt, with this application, it becomes an harmonic found, as
21l orizinel difcords are, and not a fundamental bafs.

Having difcovered the great importance of the fcale of tones
major and limmas, in being the original of the three funda-
mentz] bafies applied to each tetrachord, I fhall now diftin-
guith them 1n another point of view, in order to facilitate
their ufe. I fhall place them as antecedent, mean, and confe-
quent, or as firft, fecond, and third terms. In this form, the
diateflaron, or fourth, will be the firft; the diapafon and moft
perfed confonance will be the key note, or fecond term ; and
the dizpente, or afth, will be the third term, attended with
their refpeflive harmonics of an oftave, fifth, and third. It
mut bz remeambered, that all {yltems have their foundation 1n
tnefs three tarms, znd that as they will be frequently applied in

xplaining the tetrachords, it is unpeceflary to add more here.

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

Euclid [p. 15 and 16.] places his feven modes in the fol-
lowing order, and Bacchius Senior [p. 12.] places his feven in

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

(B — — Mixolydian — — — Fy |
C — — Lydan — — = — Elg
<P — — Phrygin — — — DIZ3
G¢E — — Doian — — — — Cjo
@ |F — — Hypolydian — — — B|.5
G — — Hypophrygin — — A E
LA — — Hypodoran — — — GJ

Though this inverfion of the diagram may appear at firlt
fight to be of little confequence, yet it has engaged the atten-
tion of many writers, and occafioned as many difterent opinions,
without producing any thing decifive ; for whether the diagrams
are to be read backwards defcending, or the contrary, or whe-
ther the grave founds are called acute 1n one age, and the con-
trary in another, is of very little confequence, where an art 1s
to be improved, or the {ecrets of {cience to be difcovered, But
I {hall pafs by thefe and other favournte opinions, which have

only ferved to perplex the fubje&, withoutleading us to any
ufeful difcovery.

G 2 To
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To rrocure, however, all the advantages this dotrine can
give us, a mufical conftrulion, fupported by other parts of the
Grecizn harmonica, will thew its real importance. In order to
demonfirate this I thall obferve, that the feven fpecies of diapa-
fon {Plates IIl, and VII.] include all the tetrachords in their
different pofitions, whether conjoined or disjoined, and alfo the
hemitones, tones, and all other neceffary diftinttions proper for
harmony or melody ; which will be explained in the next or
hfth part, in which the modes or tones will be particularly
confidered. At prefent, therefore, I will offer a few obferva-
tions, previcus to my entering on fo interefting and difficult a

fubjet,

I cbizrve firft, that every {yftem of diapafon is called a'tone
or mode by Euclid and Bacchius, and that the firft letter of
that diepafon is placed near the name, which 1s given to the
mede,

Secondly, That Euclid places the mixolydian at hypate hy-
paton, (or B) 1n the grave, and afcends by degrees till he arrives
at mefe, (or A) in the acute ; whereas Bacchius places his firft,
or mixolydian mode in the acute, (or at F) from whence he
defcer.ds by degrees to the grave (or G); and each author dif-
tinguithes every fucceeding mode by the very {ame names, but
1n 2n 1nverted order; as in the preceeding example, at page 43.

Thirdly, That in comparing Euclid’s diapafons with thofe
of Buacchius, the intervals are all the fame; that 1s, the tones
hemitcnes, and tone of disjunétion, are in the fame polition
‘n ezch, except being in a contrary diretion, See Plate VI,

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

affirms, that ¢ the number of tones or modes are thirteen,”
but that number cannot be {upplied, unlefs they are diftinguith-

ed as two feparate {cales; the firft afcending from grave to
acute, the fecond defcending from acute to grave.

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

Sixthly, That the fame feven fpecies of diapafon being in-

verted, we have all the flats from one to fix, See Plates VL
and VII.

Seventhly, That thefe fharp and flat diefes form the fpifs‘
intervals, the minor and major fcales, the genders, the muta-

tions, and divide the tetracherd into thirty parts, as directed by
Euclid. |

Laftly, That the fundamental bafles, or three terms before

mentioned, applied to each tetrachord, form a moft {weet and
perfect harmony.

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

This part ¢f the ancient do@rine has been found the moft
chicure znd myfterious. The many learned writers and com-
nientztors, who have attempted to explain it, have difagreed in
many efiential parts, whilft others, from the variety of opinions,

defpaired of {uccefs, and gave up the enquiry. The truth is,
the wonderful 2nd extraordinary accounts we meet with in
nciznt and modern writers, of the {urprizing effelts produccd
v the mutzuons of mode and gender, and other parts of the
recizn hazrmonica, have raifed expeflations in many, not to
be fati ned with zny thing lefs extraordinary than the effe@s
fzid to be produced. Wh,..reas, had they firtt confidered what
were the effential parts of praftical mufic, and adapted them to
th.e ancient theortes, without expeing any thing almoft fuper-
ratural, they would have found the agreement between the an-
cient znd medern methods of treating the {ame fubjet fo per-
fecly cerrefponding in the moft eﬁ'eﬁtml parts, that nothing

culd be ditcove ed in one, that would not be wanted and abfo-
Jzelv pecenary 1n the other.

™%
0.3 5

It 2 prz¢ucsl mufician were to be limited to the four parts
z.rezdy explained, he would find a great deal wanting to enable
him to exercite the full powers of his art. He would be greatly
dittrefied in his cperations, whillt confined to thofe founds only
which have been dilcovered, 1t 15 true, the genders have ex-
1: ined 1‘;., divifion of the hemiione and tone, and other mufical
: , but have given no rulc to apply thofe divilions to any
c.:h;;.r _rzrt thzn the two moveeble or miadle founds of the te-

‘l—!-

trachord,

re
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trachord. Something more therefore is neceflary for a general
application of thofe divifions, by which meodulation may be
carried to its greateft perfeGtion, without any alteration or injury
to the tetrachord. And if that which is fo indifpenfably ne-
ceflary for modulation can no where elfe be found but in the
doctrine of the tones and modes, and if there is no other part
of practical mufic to which they can be applied, let us not re-

ject fo intereting a part of ancient theory, without at leaft
trying how far it will carry us. |

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

He fays, ““It is taken for found;” as a {weet or harth tone
or {ound.

Second'ly, ““ It 15 taken for interval ; as from mele to para-
““ mefe (or from A to B) is the interval of a tone.”

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

‘ we mention the dorian, lydian, or any other tone.”

Fourthly, < It is taken for intenfion or remiffion, when a
¢ perfon ufes an. acute, or grave, tone of voice, or between

¢ both.”

The third definition, or * the place of the voice,” is the
{ubje&t of the prefent enquiry,

All



.3 THE THEORY Parr L

LT.

All zuthors agree, that the feven {pecies of diapafon are the
foundation of the do@rine of che tones or modes, and that the
tenes to which they refer are not to be underftood in the limited
fenfe of found, interval, or intenfion, but as a certain compofi-
tion or conftitution of harmonious founds, proper for the place
of the voice in the moft extenfive fenfe; provided the two he-
mitones and the tone of disjun@ion are placed according to the

meihod defcribed by Euclid in treating of the {yftem of diapa-

{on.

Thzt this method may be more clearly underftood, I have
(2t Plate II. fig. 1.) formed the feven tones or modes, agreeably
to the different {pecies of the diapafon, in which the pofitions
of the two hemitones are diftinguifhed by being black notes,
and the tone of disjunétion by the crofs, marked -{~, between
the two disjoined founds. The tetrachords are alfo diftinguifhed
by the curve line, which enclofes the whole, with the extreme

founds, and the provincial name is annexed to each tone, as
mentioned by Euclid.

In examining thefe conftitutions, which are the foundation
cf the modes, we and the pofition of the two hemitones and
toe tone of disjunction the fame in each with refpe to acute-
nefs or gravity ; thatis, from B to C, and from E to F, are,
in 2ll of them, the places of the hemitones, as from A to B is
zlfo that of the disjun&tion. Now, as the different pofition of
thefe intervals thould make the effential parts of modulation,
which notwithftanding zre the fame in each, to which of the
remaining parts of thefe compofitions muft we turn our atten-
tion to diicover fomething characieriftic, and expreflive of the

different
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different relations, in which one tone or mode {tands to another ?
Not in the feveral limitations of the diapafon ; for that will be
a pofitive contradiction to a former part of the doltrine, which
gives a minor f{yftem, confilting of a diapafon and diateffaron,
and alfo a major fyftem, compofed of twice diapafon. Now,
if a voice has liberty of motion through all, or a great part of
this major fyftem, what end can it anfwer to confine it to half
that compafs ? or, what new variety of modulation will it pro-
cure, which we had not in a much greater perfection before ?
But this is not the only objection; for the {ynemmenon tetra-
chord, which gives a hemitone from mefe to trite {ynemme-
non (or from A to B}) in a different pofition from the two for-
mer, is ablolutely excluded from a place in each of thefe feven
{pecies of diapafon.

However great thefe contraditions may feem, they ought
not to be imputed to the ancients, unlefs it fhall appear that

thefe feven fpecies of diapafon can admit of no other cone
{trution,

But the contrary of this will be evident, if we attend to
the definition which Euclid has given; [p. 2.] whercin he

tells us, that * tone is a place of the voice, capable of fyltem
“ without latitude.”

This definition 1s very important ; for it not only determines
as many different places of the voice as there are fyftems of
the diapafon, but alfo that each fyftem is without latitude.
Thus 1t appears, that the diapafon is no otherwife neceflary
with refpect to the imits of the fyttem, than its firft fodmation,

H by
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by which the two hemitones and the tone of disjunion, have
each their particular pofitions; for thefe are the only eflential
Qifferences of the feven {yftems or places of the voice, after
which the fyftems are without latitude; that is, the fyftems
may extend beyond the limits of diapafon, either to the grave
or the acute, provided that the pofitions of thefe intervals are
the {zme in the refpective diapafons, above and below; for the
order and compofition of the firft diapafon being once fixed,
determine all others belonging to the fame tone, and are pro-
perly that which Euclid calls ““ the tone or place of the voice
¢ capable of fyftem without latitude ;" becaufe every tetrachord

fcund in this compofition refers to one particular {ound or tone;
which forms one fcale only, and no other,

After this explanation it remains to fhew, how thefe feven
places of the voice may be difcovered agreeably to thefe direc-
tions ; and how fuch difcovery can encreafe the powers of mo-
dulation, by difpofing of the two hemitones, and tone of dif-

junétion, in feven different places with refpe& to acute and
gI'EVE.

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

This
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This common found is B, the firft of the graveft tetrachord,
and in that refpet hasa preference to any other. From this
confirultion we have a variety of hemitones diftributed through-
out, not difcovered before; and as thefe intervals are the fame
with thofe in the ftave above, the fharp, which is a2 modern
charater, is applied not only to fix the pofitions of the tones
and hemitones peculiar to each mode, but alfo to thew their
relation to each other, in order to perfe their mutations; with
out which the whole theory would have been imperfe&.

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

In comparing thefe feven {pecies of diapafon, afcending from
one pitch or common found, with each other, we have five
tones, each of which is divided into a greater and lefs hemitone ;
alfo one hemitone, divided into a hemitone minor, and an en-
harmonic diefis; the firft from E at H, to E £ at P; and the
fecond fromE # at P, to F at H, in the firft fpecies. With
refpect to the other hemitone, from B to C, it could not, ac-
cording to this method, be divided, becaufe B is the pitch, or
common found ; but this is not material, as we fhal, in another
place, find it divided in the enharmonic gender, Plates IV.and V.

H 2 Thele
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Thetfe different pofitions of the two hemitones and the tone
cf disiunition give every diapafon a new and diftin&t chara&er
whic h with the other advantages before enumerated, exPlam
the ancient doétrine of the tones or modes in the moft fatisfac-
torv manner ; and, by their agreement with Euclid’s definition,
Jeave no doubt that ¢ the tone, or place of the voice, capable
“ of {vftem without latitude,” 1s found in each of thefe feven
frecies of the diapafon; becaufe, the conftitution of the diapa-~
fon being once formed, may be extended to the acute or grave
in the fame order, without latitude.

By this conftru@ion the moft important part of the har-
monica, with refpet to modulation, is reconciled with the doc-

trine of the zncient modes, in a manner the moft natural and
useful to a practical mufician.

The Tone of Disjunciion, {o often mentioned by the Grecians,
and found in every diapzfon, comes next to be confidered, 1n
order to difcover its character and ufe in this theory.

-If we examine the feven fpecies of diapafon, where this in-
terval 1s marked with a crofs, we difcover very lhttle that can

:ake this diftin€tion necefiary, except that of fixing the limits
nnd order of the tetrachords ; but as this feems of too little con-
fequence for fuch a diftinciicn, if confined to a fimple melody,
we muft look for its true charatter and importance in har-
meny.

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

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

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

begins with a B natural, and the fecond demands a B flat, to be
a minor third to G,. the third bafs,

From this obfervation we difcover that thefe tetrachords are
formed fo as to partake of two diftinét {cales; as it is impoffible
to have a natural B and a flat B in the fame diapafon. Thus
by applying the fundamental baffes and their harmonics we dif-
cover that the true charalter of the tetrachords has its origin in
harmony, by which their formation and connection appear ra-
tional and agreeable to the beft theory 3 which will be more fully
explained when we confider the Mutations..

The tone of disjunction diftinguifhes the termination of the
Jatt tetrachord, in which B was neceflarily flat, and reftores us
to the firflt fcale, in which it was natural ; but in order to pre-

vent the difagreeable effect, from too quick a {ucceflion of a B
flat
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dat and 2 B natural, the intervention of an additional bafs and
1ts harmony is required, as marked at 8, (between the two fifths
<t R} previcus to the disjunction ; this not only condus us to
the alteration of the fcale, which is here intended, but prevents

the confecution of two fifths, which 1n no cafe can be admitted.
Sze Plate 111, at R.

rom thefe oblervations we difcover the real importance of
the tetrachords; that they are not to be confidered merely as

{imple fyftems, but as fyftems conne&ted with, and dependent on,
the laws of harmony.

I (hall now compare the fame fpecies of the diapafon at R
with thofe at S, in the fame plate.

In thele two examples we find no alteration whatever in the
{yftems ; for the two hemitones, the conjoint tetrachord, and
the tone of disjun&ion, are the fame in each; and the only
difference difcovered is in the baffes, which 1s undoubtedly a
very material one with refpe@t to modalation.

To underitand this it muft be obferved, that the fyftems
now before us at S are not tetrachords, but are a {pecies of the
diateflzron; for the true pofition of the tetrachord, in 2 major
mode, muift be iz all refpecs an inverfion of the minor ; which
Euclid has before told us is hemitone, tone, and tone; agree-
ably to which, the hemitone muft be in the acute in the major
{cale, as i is in the grave in the minor.

If
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If we compare thefe fyffems at S with the tetrachords at K
in the {ame diagram, or thofe at U with T, Plate VII. we fhall

find that two fundamental bafles are fufficient for thefe fyftems,
but that the tetrachords require three.

This diftinction would have been of very little confequence,
if the formation of the fcale did not depend on the harmonious
conftitution of the tetrachord, which cannot be extracted from
the harmonics of two fundamental bafles, but'is the produ&t of
three ; for they are placed in this order not by accident, but to
fhew that the {fame melody may have two diftinét chara&ters, by
being formed from different fundamental baffes; and that with-

out their application the minor and major fcales muft remain.
undetermined.

It has before been obferved, that the baffes at R required
minor thirds ; but thefe at S, on the contrary, do demand major
thirds. This variation of the thirds occafions one of the moft
remarkable revolutions to be found in harmonics, and is the
original caufe of the mutations from minor to major fcales, or
the contrary. As to the difference of tone major and minor,
which may be found in thefe fyftems, the ratio making no part

of the Ariftoxenian doétrine, I fhall referve my remarks on that
fubjeét for the Second Part of this work.

With refpe to the fyflems now before us, we find but twe
baffes to each at S, inftead of three, which are neceflary at R ;
likewife that the tone of disjunction at $ requires an interme-
diate bafs, D, to prevent the fucceflion of two major thirds,
equally to be avoided with the two fifths at R ; befides which,

the
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the major third applied to this, and to the other intermediate
bafies at S, marks the change of the {cale occafioned by the dif-

junction.

I have now gone through my obfervations on thefe feven
{~ecies of diapafon, {o far as they relate to the explanation of
the tones or different places of the voice. Their conneltion
with harmony, and their mutations are fupported by the funda-
mental bafles, and an increafing feries of fharps; and the dif-
t:inctions of tetrachords conjoined, or disjoined, are miade mani-

feft, and fupported by the moft unerring laws of harmony.

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

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

The firft, which has already been explained, moves in an
afcending, but the fecond in a defcending, direCtion; placing
the hemitone in the acute, from whence the tetrachord begins
10 a major jcale.

In
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In comparing their intervals, and other parts, we find a
mutual agreement throughout the whole.

The feven {pecies of diapafon, extracted from the fecond

diagram, have their beginning at fig, 3. Plate VI, and are
continued till all the feven are formed.

Each diapalon 1 the upper ftave defcends a degree to the
next; but thofe immediately under are fixed to one common
pitch at I; but in all other relpets the intervals are the fame
with thofe above, and move in the fame diretion. Hence we
have an increafing feries of flats from one to fix, which fixes
and determines the pofitions of the hemitones, tone of dif-
junflion, and the tetrachords, extralted from this fecond dia-
gram; and the whole agrees with the firft diagram before ex-
plained, whofe common pitch was B, from whence this inver-
fion 1s taken.  See fig. 4. Plate VI. which exhibits the feven
fpecies of diapafon belonging to each of the diagrams, above

and below; the flats fucceed and increale in the {ame order
below, as the fharps do above. Example.

Sharps. F#, C#, G# D3 A#, Eg,
I: 2: 3: ‘1-: 5: 6:
Flats. Bh, Eh, AL, Djp, Gh, Ch.

The reafon why B $# and T}y are not placed here will be
oiven towards the latter end of the Mutations.

Irom the great advantages procured by the conftru®ion of
thefe two diagrams we have all the materials neceflary to com-

plete the feven parts, into which the Grecians divided the har-
I MonIca:
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monica : zt the fame time the powers of harmony operate fo
univer{2ily throughout the whole theory as to explain many
parts which could never be underftood upon any other principle.
Among which are the conjuntion-and disjun@ion of the tetra-
chords, with the major and minor harmonics applied to each
tetrzchord, or fyftem, of the fecond diagram, at P1. VII, fig. T
nd U. The feven fpecies of diapafon, formed under each of
thefc letters have their fundamental baffes to which they {everally
beleng, with the major thirds to the firft at T, and the minor
thirds to thofe at U.  The tone of disjuncion is diftinguithed
in each by an additional bafs as a temperament, not only to
prevent the confecution of two eighths at T, and two minor
thirds at U, but alfo that the fundamental bafs fhould not
move by degrees or partake in any refpet of the nature of the
{yftem, which is fet apart, and appropriated only to the me-
lody. The additional bafs at U generates a difcord at the dif-
junction with the upper found : but this fhall be explained in
the Second Part, when I treat of Difcords.

From the prninciples already expliined of the harmonica of
the Grecians, 1t appears that the great variety of intervals, their
rziztion, and the different orders of their {ucceffion, together
v.ith their particular application to mulical compofition, are the
rrincizzl objefts intended to be regulated by thete {everal parts of
their dolinne,

With thele muaterials 1 proceed to the Mutations, which
1s the fixth, and moflt mterelling, as well as the moft dif-
fcult, part of the harmonica.  The principles laid down by

Euclid

¢
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Euclid will condu& us through all their charming varieties
at the fame time the formation and number of modes will be
difcovered, which could not be explained fo well before, as they
depended much on the mutations. We fhall then be convinced,
by the moft indi{putable evidence, of the agreement between.
the feveral parts which compofe and perfect this wonderful
theory.

VL. Of the MUTATIONS.

To explain how the Mutations are to be made, 1t will be
neceffary firft to difcover their obje®, and then the method by
which they may be effeted, {o as to produce what Ariftoxenus
declares mutation to be, ¢ A kind of pathos, occurring in the
““ order of modulation,” {p. 38.]

In explaining the tetrachord on harmonic principles, it has
been found that the feveral founds, feleted from the harmonics
of a tetrachord and placed as a fyftem, form the diapafon; that
they are a {cale of founds, peculiar to that tetrachord, and are
not found in any other; and that whatever flat or fharp diefes
are ufed in the tetrachord, the fame are abfolutely neceffary for
the formation of the fyftem of the diapafon, or fcale.

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

12 feleCling
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feleZing its feveral harmonic parts, and forming them into one
iyftem.

By this harmonic conf}ru&ion of the tetrachord its great

iroertznee s difcovered : and if compared with that defcription

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

ubjedt, we fhall find every part unhike, except a imple f{yftem
of fcur icunds, unconnedted with harmony, and independentof
every principle that can lead us to the knowledge of it. No

"

wcnder therefore that their cdiagrams have been exploded and
their theoriz: condemned.

If w2 exzmine the two tetrachords in the firft {pecies, and
theife which make a part of the other fpecies of diapafon, (at
Plate III. £ uc R and S) they, by having major or minor thirds
to their resvedtive baffes, contribute to form different fcales.
By thefe & f.mmt {pecies of thirds we difcover their genius and
chzra&er o be very unls L . The firft at R gives two {cales
with mi- oo thirds, becsuie exch tetrachord forms a fcale from
mcor iz harmentes peculiar to atfelf.  Notwithftanding the
intervzls ¢f the dizpafon are 1n arpearance the fame in each at
R zrd §, vet the harmonics arein all refpells very different by

12 :p;_'i.c:ti’m cf the fundsmentz] bafs, which not only forms

h—-r--:

L1

elt to thefe fcales, every one has a principal, or
b-*‘: ;"..,E: I‘---.._._, ID vy I*. rh 111 t"le Other Ir‘LndS I'ﬁfﬁl‘, and ﬂ:h d

This
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This® principal note regulates the intervals, pofition, and
motion of all the other founds in that fcale’; and, by a kind of
attraction, draws them to itfelf, or its harmonics, to finith the
termination on the final place of repole.

This principal note is diftinguithed by the moderns as the
key-note, or thetone ; and fometimes in a more enlarged fenfe,
both by the ancients and moderns, the Mode. | But 1n order to
be better underftood in this very dificult part of the harmonica,
I thail apply the words key-note, or tone, to the principal note
of a fimple {cale; and the word Abde to comprehend feveral
icales, whofe fituations, or relations, to the firft or governing
{cale are fuch as open 2 ready and eafy communication for the
mutations; which are made by fubllituting one feale n the
place of another, or by moving from thc principal to any of
the relative {cales, or the contrary: by which means the fenti-
ment is continually varied, and the {ame thought appears in a
rew light by being removed into a different fcale.

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

{cales
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' rz underftoed to bz connefed withit, 1n asample a manner
23 if th:} hzd been feverally named. In order therefore to
difccver this mupJ note, the following oblervation will

l..rl

ferve as 2 rule

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

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

The disjun&ion, or conjuntion, makes no other difference
than that of obliging us to continue the names of the notes 1n
the {me crder ti'l the whole tetrachord is completed; and

1
r the loit note we find the bafs, which gives 1ts name to
that jcale,

-
0

hﬂd

ah

Thus at the fecond fpecies of diapafon at R, the note after
the cistanlilon begins the tetrachord at A Z, and though B is
the 1% n ncte of that diapafon, yet it is not of the tetrachord ;

1

nd theresore 10 £nd the principal note we muft return to Cx
s Dz in order to £aith the tetrachord ; and the bafs G 3 1s

1 1

found vader the latt, or Dz, and is the principal found which

{2

]
-
e =

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

B, C, D, E, 1t Tetrachord, F,E, D, C, 2d Tewrachord,
W. ;G, A, A A, X. %C, C, B, C,

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

In each of thefe tetrachords we find that 1n four combina-
tions the fundamental bafs, which gives its name to the key or
fcale, is ufed twice 1n each, viz. the fecond and laft bafs at A
in the firft, and the fame at C in the {econd tetrachord ; befides
which, a repetition of the fame key-note is difcovered among
the harmonics in three combinations out of four, 1n order that
the impre(fion of the principal found and its harmonics, with
which the ear {hould be moft familiar, may predominate, and
be preferved without any improper mixture of other {ounds.

From thefe two tetrachords B, C, D, E, and F, E, D, C,
the minor and major fcales are extratted: and, except the dif-
ference of the pitch, the intervals are the fame in each, without
any fharp or flat diefis, or any diftinction to fupport the idea of
minor and mayjor fcales, till we apply the fundamental bafles as
above ; which is the only rule cor criterion by which we can
judge of the difference: for the fame melody or fyftem may be
formed in cither f{cale, by applying different roots.  See Plate
I1I. at R and S, where the roots at R have minor thirds, and
the fame {yftem at § has major thirds to each root, This,

together
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tcgcther with other inftances, proves that the theories of the
Grecians were founded 1 harmony; without which their
minor and major {cales muft have remained undeter-
mined. The two tetrachords at W and X are in their lLar-
monic parts moft unhike; for, exclufive of the obfervations
already inade, it appears that A, the principal or go erniag note
of the firflt tetrachord at VW, 1s ufed but once at X in four com-
binations, and is then a major third. Inlike manner it appears
that C, the principal or governing note of the 1ccond tetrachord
ot X, has only one place at W in four combinations, and is then
a nunor third.  Thefe alterations preferve the character of each,
and remove every poflibility of miltaking onc {or the other; and
at the fame tume difcover the great order in which thefe opera-
tions are conducted, and the different cfleds they produce., If
the Ariftoxenians had not excluded the ratio from their theory,
the difference of the major and minor tone, and other intervals,
would have been explained by them. But this will be confiderad

when we come to treat of the Ratio in Part 1.

All tctrachords are formed on the fame principles as thofe
above, and their {everal pofitions, as at Plates 1II. and VII. dif-
cover the increafe of the flat and fharp diefes, ncceflary to
perfe& every {cale, even in the moft tranfpofed pofition. And
hence we may conclude that the fcven fpecies of diapafon,
which are the foundation of the modes, could not be intended,
as fomece imagine, to difcover new fcales of a different con-
{fiitution, but only to change the pofition of thofe already
exifting, i1 order to improve and perfe&t the mutations. It is
true that the enharmonic and chromatic diefes are defcribed in

thelr genders; and by particular divifions of the tetrachord their
magnitude
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magnitude is afcertained ; but as this alone was not {ufficient,
where fo extenfive a diftribution of intervals is wanted for the
formation of fo many {cales, fomething more was neceflary to
increafe thofe animating powers, eflential to the mutations.

The different fpecies of diapafon, as before explained, anfwer
this great end in every refpet; for the formation of all fcales
out of the natural not only depends on the application of a
flat or fharp diefis to alter fome note a femitone higher or lower,
‘but as we proceed with the diapafons, thc number and pofition
of the diefes, or flats and fharps, are fixed and determined from
one to {ix in each diagram, By this methaod the major or minor
fcale 1s known the inftant the number of diefes is difcovered,
and the abfolute pitch of the key or tone naturally follows. But
that this may be attended with as little difficulty as pofiible, I
‘have formed all the fcales from the two natural at A and- C to
the greateft number of fharp and flat diefes that can be wanted
to complete the modes, even in their extreme pofition, by which
all poflible mutation is perfeted, See Plates VIIL and IX.

In examining thefe fcales we difcover that both the tharp and
flat diefes increafe in a numerical order by a feries of fifths from
the natural fcales A and C, - extracted from the firft- fpecies of
diapafon ;- and that as the. tharps afcend by fifths from thefe na-
tural {cales, fo the flats defcend-in a contrary direCtion-by fifths ;
and as there are- major and minor {cales peculiar to each diefis,
-they are enclofed in a bracket in the margin, together with the
names of the fcales, the number of diefes neceffary for their

formation, and the f{pecies of diapafon from whence they are
extratted. The three terms, or fundamental bafles are alfo

K placed
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placed at the end of the fcales, as being the foundation from
whence they are formed. The compofition of the tones and
femitones is the {ame in all the major fcales. The minor fcales
compared with each other have the fame compofition ; but if
compared with the major, there 1s a very eflential difference in
the pofition of the tones and femitones : the firft is diftinguifhed

by being open notes, and the fecond by being black in all thefe.
{cales.

There is alfo another difference with refpet to the afcend-
ing or deicending of the major or minor fcales. In the firft
there is no zlteration in moving either way; but in the fecond
there zre two accidental major founds afcending, which are not
neceffary in defcending. The preferving of a diatonic fucceffion

occafions this difference in defcending and afcending in the
minor {cales.

Thefe fcales being explained, I proceed to their ufe and

application, by which that moft captivating part, the mutations,
will be better underftood.

The words tone and mode have by fome modern authors
cen ued as fynonymous terms; but, as I bave obferved before,
Euclid tells us, [p. 2.] that “ tone 1s a fyftem without lati-
tude;” that is, that the fame {yftem may move to the acute or
the grave, without any limitation, provided the tones and fe-

mitones {ucceed in the fame order, as in the firft diapafon or
original fcale, |

From
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From this definition it appears that every fcale may be a
tone, and have its principal note or key as marked in the mar-
gins of Plates VIII. and IX. but with refpe&t to a mode, it is
formed of feveral of thofe fcales, fubjett to certain laws and
limitations, as has been obferved before ; without which it
would be impoffible to have either a confonant or difionant
mutation, or any other, agreeable to the diretions of Euclid ;
who, after enumerating four forts of mutations, fays [p. 20.]
‘¢ the mutation by tone is when we make a change from dorian
“ to phrygian ; or, in general, from aﬁy one of the thirteen
“ tones into any other ; and thefe mutations are made beginning
‘“ from hemitone to diapafon.”

From this defcription of the mutations proceeding from
hemitone to diapafon, it appears that when the diapafon, or
principal tone of the mode, is formed, the mutation is made by
an addition or fubftraction of one diefis from the original number.
Hence we difcover that the mutations depend on the increafe or
decreafe of the diefes. If we examine the fcales at Plates VIII.
and IX. it appears that any number of diefes forms two fcales ;
one with 2 major and the other with a minor third. In con-
fequence of this we have a choice in fixing the principal tone
of a mode in either of thefe {cales ; and though the number of
relative fcales will be the fame in each, yet thofe of the fame
{pecies of third with the principal tone of the mode muft, as
being primary {cales, have a preference in the mutations to thofe
of a different fpecies, which are of a fecondary nature, and are
ufed in a tranfient way, to give a colouring, and vary the lights
and fhades of the muzations

K 2 - As
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As three terms in the major {cale have the fame fpecies of
hirds, thev determine the names of the three primary fcales
of the mode, one of whichis a fifth above, and another a fifth
below the governing or principal tone. The other three fun-
¢:mental baffes, which have adifferent {pecies of thirds, defcribe
the nzmes of the fecondary fcales of the fame mode. We dif-
csver from hence that every mode is, or may be, compofed of
{x fcales; viz. three with major, and three with minor, thirds ;
znd that the pitch of the governing or principal tone is the name
of the mode, and includes its five auxiliary fcales, from which
the mut:tions are made.

i

+
i
i

3

The harmonious conftitution of a mode being thus explained,
1t is nroper to obferve that from the number of fcales we may
fix the principa! tone or pitch of the mode higher or lower, in
crder that every f{pecies of voice and mnftrument may be accom-
mod:ted to move within the limits beft adapted to its natural
powers. But this makes no alteration in the compofition of the

mode, whole hirmonic parts, as well as the auxiliary fcales to
the principzl tone, are the fame.

£

The 1nverfion of the tetrachords in the {econd diagram,
Flate VII. being expliined in a former part, and feveral obfer-
vations mace on the conjoined and disjoined tetrachords, I pro-
ceed to examine the extenfive powers of the fundamental bafles

ken from the great and unchangeable fyftem, which 1s the

cundaticn of the tetrachords, and all other fyftems.

The prircipal motion of the fundamental bafles is the inter-

val of @ afth, of which the fourth is the inverfion ; 1t being the
fame
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fame whether we move from C to F five defcending, or four af

cending, as (hall be moft convenient in writing to bring them
to their neareft degrees.

It has been found that every fyftem of the tetrachord is
the produ& of three terms or fundamental bafics ; and on ex-

amining the motion of the bafles it appears that two of the
harmonics move with the bafs, and the third harmonic is com-
mon to two balles, and isa ligature; but of the two founds that
move, one 1s always a tone, and the other a femitone, See p. 63.

This is the harmonious conftitution of the tetrachord ; and
the diatonic {cale, or fyftem of the diapafon, peculiar to that te=
trachord, 1s formed by extracting from the harmonics fuch founds
as are proper for a fcale when brought to their neareft degrees.

The name or pitch of this fcale is next to be difcovered. In
every tetrachord there are four combinations which occafion a

repetition of one of the baflcs ; the name of the fcale is always
the fame as the note repeated.

J muft here obferve that the inverfion of the firft diagram has
not only difcovered a new creation of founds, but that the fy-
nemmenon tetrachord, from whence Guido formed his moll
hexachord, is found in the fourth fpecies of the diapafon at the
{econd tetrachord, formed by the firft flat diefis, {Plate VII.]
As this tetrachord had no place in the firft diagram, 1t confirms
the neceflity of the inverfion, without which the mutations in
C and B}, modes would have been imperfet, by not having the
auxiliary fcales of a fifth lower or higher to move to. The
fame defe& would have precluded this tetrachord from being a

principal
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princinal tone of a mode, fupported with all its relative fcales
proper for the mutations.  Notwith{tanding thefe great difco-
veries, we ind only two original fcales, the one with a minor
third, 2nd the other with a major third next the principal fun-
damental bafs or tone; and that this original harmontous con-
ftitution of the tetrachord may be moved higher or lower in the
mutations, by the ufe of fharp or flat diefes, in order to fupport
every mufical expreflion proper for every {pecies of voice; {o
that the folemnity of the grave, the fprightlinefs of the acute,
together with the fweetnefs of the mean between the two ex-
tremes, may move within the compafs of their natural powers.
For that thefe conftitutions or {cales were diftinguithed by Euclid
[p. 2.] as tones, or ““a place of the wvoice capable of fyftem
¢ without latitude,” cannot be doubted: and when thefe fcales
are ufed fucceflively, according to the order of the mutations,
which admits of the increafe or decreafe of one diefis, the mode
1s then formed, with 1ts five auxiliary fcales added to the prin-
cipal tone.  For as every {cale or tone has its principal or govern-
ing note, {o every mode has its principal or governing fcale, to
which the other five auxiliary {cales refer. And though we are
not obliged to ufe them all, yet it is neceffary to know how far
their powers extend in the mutations, that a proper keeping

with the governing fcale may preferve its firft impreffion on the
ezr. For this purpofe one diefis more or lefs than the original

number of the governing {calg is the limitation of a fimple
mode.

From thefe principles we may form a perfe@ confonant mu-
tation of 2 fifth higher or lower, or an imperfe&t mutation of a
third higher or lower than the original pitch of the mode; or

we
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we may, from among the different fcales, form a diffonant mu-
tation of a tone higher, or lower. Thefe mutations are not
difficult, if we attend to a very fimple rule, which is, that after
the pitch of the governing fcale is known, we proceed to form
a fyltem of fix degrees from that pitch or tone; and if it has a
minor third, we muft defcend from the tone, but if a major
third we muft afcend i a contrary direCtion: as for example, in
the minor mode of A the fyftem will be A, G,F,E, D, C;
but contrary to this in the major mode of C, the fyftem muft
afcend, C, D, E, F, G, A. Thefe are the names of the fcales
which may be applied to regulate the mutations n this natural
mode. The rule is the fame with refpe® to any number of
(harp or flat diefes.. As to the diftinltion betweenr the primary
and fecondary fcales in the major mode, the firft, fourth and fifth
{cales alcending, by having the fame frecies of thirds, are the
primary ; and'the {econd, third, and fixth afcending, whole thirds
are different from the other, are fecondary: but in the minor
mode, the firft, fourth and fifth fcales afcending are the primary ;
and the feeond, third and fixth defcending are the fecondary
fcales.

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

In page 20, he fays, ¢ Mutation is defcribed four ways. By
“ Gender, Syftem, Tone, and Melopzia.” He explains each,

of thefe, but rather too concifely for {o interefting a {ubjedt,

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

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

The fecond ¢ by Syftem (he tells us) is when the mu-
“ tation is made from conjunction to disjun&ion, or the con-
¢ trary.

This mutation by the alteration of one diefis 1s a fifth lower
by conjunction, or a fifth higher by disjunction. See the firft
and fourth fpecies of diapafon, Plate IIl. fig. R and S in the firft

diagram, and the contrary in the fecond, plate VII.

The 3d “ by Tone (he fays) is when we make a change
“ from the dorian to the phrygian, or from the phrygian to
“ the lydian, or hypermixclydian, or hypodorian; or, in gene-
““ ral, from any one of the thirteen tones into any of the reft;
““ and mutations are made beginning from hemitone even unto

 diapafon.”

If thefe changes of the tone proceed from the interval of
diefis to diapafon, we have already feen how the fyftem of dia-
pzion, being formed as a fcale at any given pitch, is changed,
and the whole conflitution of its parts aitered by the introduction
of 2 tharp or Azt diefis. By this conftru@ion, which is a very

natural
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natural one, we come to have a knowledge of the ancient tone
or mode, whofe natural pofition can receive no mutation but by

a fharp or flat diefls.

With refpe@ to a change from dorian to phrygian, &c. or,
in general, from any one of the thirtcen tones into any other,
the f{pifs intervals, or genders, futhciently fupply whatever
is wanted in compofitions the moft extenfive and elaborate ; fuch
as operas, oratorios, and the like; in which a kind of wandering

modulation is required to exprefs the recitatives, agreeably to
the great variety of fentiment,

Thefe fugitive mutations are tranfient, ferving to diverfify
and fupport the feveral incidents which muft anife in long per-

formances, in which the thirteen tones (mentioned by Euclid)
may be ufed with the greateft {uccefs.

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

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

concinnous than the other defcribed above, but in every part a
diffonant mutation.

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

minor, in which three diefes make the difference between the
two fcales.

In this mutztion the thirds to the fundamental bafles are

altered from minor to major, but the fundamental baffes are
the fame; znd the whole forms a mixed mode in A, by having

two {pecies of thirds. See Plate VIII. In all mutations of

this fort there 15 a difference of three diefes between the two
{cales,

¢¢ Interval ™
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 Interval ” is the next thing which may be com-
mon.

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

third.

Thefe mutations, as before obferved, will be a fifth higher
or lower, which are the perfe® confonant mutations; or they

may be a tone higher or lower, which have been before diftin-
guithed as diffonant.

As to the mutation in which the ¢ Syftemns” may be com-~
mon, the feven fpecies of diapafon in each diagram are fo many
examples of this change ; for the fyftems at R are the fame as
at 5, [Plate 1II.] and yet, by the application of the funda-
mental baffes, we have minor thirds at R, and major thirds at
S. The fame two fpecies of thirds are alfo difcovered through--
out the fecond diagram at T and U. [Plate VII.] Though the
fyftems are the fame in each fpecies of diapafon, yet the differ- -
ence of the pitch of thefe {yftems, by the application of the
fundamental bafles, is a minor third ; and the fame number of

fharp or flat diefes applied to one will be equally neceflary to
the other, See Plates VIII, and IX,

L 2 “ This
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¢« This communion (Euchd fays) 1s taken according to
e the imilitude of founds.”

Thus far Euclid has direled the great variety of modula-
tion ; and taught us to vary the fentiment by confonant and
diffonant mutations, together with 2 mixed mode, and the im-
perfed mutation of a2 minor third higher or lower; but the
other imperfet mutation of a major third higher or lower is
aifcovered in Euclid, [page 2.] where he fays * Mutation s o
« trapfpofition of 2 fimilar into a diffimilar place.”

This defcription is much more applicable to the mutation of
2 major third higher than to any of the others; and where the
alterstions are fo much greater they muft neceflarily be more
diffimilzr; as for inftance, if we change from C major to E
minor, the tone or pitch is removed 2 major third higher, with
the addition of one diefis, and 2 different fpecies of third ta
each {cale,

It we compare thic mutation with the conlonant one, by
disjundion or conjundtion, and the-imperfed one of a minor
third, we difcover that in the firft it is made by the alteration
of one diefis, but the thirds are of the fame fpecies; and In
the fecond there is no other difference than in the fpecies of
thirds. Hence it aprears that the alterauons of a diefis, or of
the {ame frecies of thirds, which in the former mutations alted
feperately, are now united, and concur to make this a diffimilar
mutation.  As to the diffonant mutations, they have been dif-
tinguithed 2s fuch by Euclid, and cannot therefore be applied

I mut
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I muft obferve, that all the mutations are found in the te-
trachords, Plates 1IL. and VIL. and alfo Plates VIIL. and 1X,
But fo refpeCtable an authority as that of Euclid is not to be
neglected, efpecially as he has explained himfelf fully on
the {ubjet of the mutations, and as his doQrine is conformable
to the moft eftablithed rules of the beft modern compofers.

Having difcovered the laws of the mutations, and the
limitations of each mode, which are confined to fix fcales only,
from whence we have an almoft endlefs variety of modulation,
which is not only the moft animating part of mufical compo-
fition, but prevents that tirefome monotony of cadence, which
i1s the conftant attendant of moving in one {cale only ; I fhall
now confider how the number of modes is fixed and deter-
mined by the feven {pecies of diapafon in each diagram, agree-
ably to the Ariftoxenian writers ; by which the agreement and
harmony of the feveral parts of this theory will be united and
confirmed in a fatisfattory manner, and remove every objeion
that has been made to this part of the ancient harmonica.

There are different opinions among the anclent writers with

refpet to the number of modes. Ariftoxenus, Fuciid, and

Ariftides Quintilianus, mention thirteen. Alypius gives the
names and charalters of fifteen.

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

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

As
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As I do not intend to become a party in the difpute, I
th21l only affign fome probable reafon for this difference of opi-
nion, which will be fupported by the whole theory, and will.
lead us to the knowledge of their ufe and- application; but with
refpe to their names, as they can be of no ufe to the modern
mufician, I fhall leave them for thofe who may think them of
more confequence.

It has been obferved before that Euclid, in defcribing the
feven fpecies of diapafon {p. 15.] gives at the fame time the
names of feven modes, by which, he fays, they were called.
by the ancients, and which I have placed accordingly, in Plate
II. fig. 1. But (in page 19.) he tells us that Ariftoxenus men-.
tions thirteen tones or modes, and he gives their names, dif-
tinguithing {fome as acute, and others grave.

To reconcile thefe different opinions will not be difficult,
if it be granted (and I think there can be no doubt) that the.
inverfion of the diagram, already explained page 43, was fo
eniverfally underitood as to make a particular defeription of it
unneceflary ; and the more fo, if we confider that the intervals,
tetrachords, hemitones, and tone of disjunction, were the fame
in each, except the difference of the thirds, and their motion
1n 2 contrary direCtion ; and therefore an explanation of the
firft could be equally applied to the fecond diagram by thofe
who were acquainted with the dodtrine; for the flat diefes were
as neceflary to perfet this theory as the fharp, and the want of
either would have deftroyed the whole.

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

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

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

If Ptolemy was not acquainted with this double doctrine,
1t 1s as eafy to account for his limiting them to the feven fpe-
cies of the firft diagram, as it is for Alypius to make them
fifteen by the addition of two more diefes. It was very eafy to

fall into this miftake from not obferving the limitations prefcribed
by the diapafons in the two diagrams.

If
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If we examine the mutations of the thirteen modes [Plates
VIIL and IX.] 1t will be found that the extreme modes at
the fixth tharp and fixth flat cannot be equally perfe® with
the cthers, unlels thefe additional diefes are continued, to give
z latitude of mutation, by nifing a fifth, from a fcale of fix

{hzrps to cne of feven; or to- fall a fifth, from a fcale of fix
=2tz to another of feven.

Yet thefe auxihary {cales muft not be confidered as princi-
pels, but only as increafing and perfefting the powers of

mutation 1n thefe extreme modes, in common with the
cthers,

Without attending to this obfervation, and feeing how much
the number of modes depends on thofe of the diefes, we
thould determine in favour of the fifteen, mentioned by Alypius,
rather than the thirteen of the Arnftoxenians, until we recollett
the frit limitations of the modes, which confined them to the
{pecies of the diapafon, in which neither of thefe additional
diefes i1s found ; becaufe the notes to which they are apphed
zre the natural and fixed points, from whence the diapafons in
ezch diagram begin their progreffion. Thus B natural in the
firtt diagram, and F patural in the fecond, could receive no
alteratien in their firft 2pplication; but from the neceffity of
formirg two auxiliary {cales to perfe&t the mutations of fix
fharps and fix flats, the feventh fharp and flat diefs became
zbiolutely neceflary; though neither the one nor the other can

be a principal note, or pitch of a mode.

Thefe
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Thefe extreme founds are a part of the f(efquialter chromatic
gender, and form an interval of twenty-one parts of the tetra-
chord, equal to a deficient fourth peculiar to this gender.

Hence we may conclude that if the {pifs intervals within
the limits of diapafon (as defcribed at Plate IV.) are to decter-
mine the number of modes, whofe mutations are fully complete
there cannot be more or lefs than thirteen : for it appears, that
if the minor and major fcales were each to be formed into
modes in feperate and diftinét clafles, and be brought to the
account, we fhould have an even number ; becaufe the two
natural fcales being added to the two belonging to each diefis,
would make them continually even numbers. But as no fuch
is contended for among the ancients, we may conclude that the
fix {harp and fix flat diefes, added to the natural mode, com-

plete the whole number, which Euclid and others have men-
tioned, and which muft therefore be limited to thirteen.

I have before taken notice of the Grecian diagrams, which,
being a compofition of tones major and limmas, have occa-

fioned one of the principal objetions by the moderns to their
doctrine.

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

M cluded
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cluded 1t was impoffible for the ancients to have any knowa
Jedge of hzrmony, by uniting two or more melodies toge-
ther.

They did not confider the great advantage of a general
arrangement of the feven fpecies of the diapafon, the nature
and formation of the tetrachords, the genders, and other parts
of the harmonicz, which would fo eafily have removed their
objelions, by fupplying them with the imperfe&t concords,
and every other mufical interval: nor did they confider the
nature and extent of their objection; for if an untuneable, or
inconcinnous f{eries of founds was improper for harmony, it
muft fcr the {ame realon be improper for melody, even if
attempted by the moft eminent profeffors.

Thic 128, namely, melody, the advocates for modern im-
provements in harmony allow the Grecians to have had in
very oreat perfeltion ; but yet deny the poffibility of their
having 2ny knowledge of combination or harmony, from the
very nature and conftitution of their {cale, or diagram.

As this objection has already been removed by the difcovery
of the imperfe&t concords, together with the tone major and
minor, femitone major and minor, and many other intervals,
which could not be found in a {cale of tones major and limmas,
but which, zccording to the rules laid down by Euclid, have
been difcovered in forming the genders ; one may conclude that
the {cale of tones major and limmas was onginally intended
for 2 very different purpofe than that to which it has been

applied
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applied by the moderns. But that I may not draw a conclu-
fion without good and {ufficient authority, 1 fhall in {upport

of it fhew the original of this fcale, its application and import-
ance in a mufical theory.

The feven fpecies of diapafon, as defcribed at Plate III.
fig. R, are regulated agreeably to this fcale. In order to un-
derftand thefe properly, we muft difcover fome particular found,

not only the moft charafteriftic in the diapafon, but commeon to
each fpecies.

This found was diftinguithed by the ancients in every dia-
pafon by the name of Mefe, and its pofition was the next

found to the tone of disjunéion, which is marked by a crofs -
In each fpecies of diapafon, Plate III.

This mefe determines the utmoft limits of the tetrachord
to which it is applied; and if we proceed to the found above
it, the principal found, or key, is altered a fifth more acute,

which requires an alteration of one diefis to complete the
whole,

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

M 2 Thus
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Thus the mefe was always found to be a fifth to the prin-
cipal note of the {cale; but when the temperament, or {econd
bzfs, was applied, 1t was an eighth to it, and the principal
found or key-note of the {ucceeding tetrachord.

This diftinguithed character of the mefe, fupported by the
a-nlication of the fundamental baffes and harmonic principles,
prevented the difagreeable effets of three tones in fuccefiion ;
znd the founds that formed the fcale are extra&ted from the
harmonics of each tetrachord.

Thus the knowledge of the ancients with refpedt to har-
mony appears to have been very great, in not admitting the
imperfe@ions of the {yflem of the diapafon : a {yftem incapable
of harmonic principles without introducing a new fcale, or

ceftroving the whole theory by having three tones in fuc-
ceiien,

It we examine the feven fpecies of diapafon at R, Plate 1T,
we cicover that the mefe defcends in an alphabetical order

o

;rom the firit to the feventh {pecies of diapafon thus, A, G2,

i’y
“\
g
-,
-l\
)
W
ow)

This fiftem, at firft fight, has the appearance of being dia-
tonic, but will be found to be tones major and limmas in the
sceond Purt of this work, where the magnitude of all inter-
v2is will be determined by the ratio. Thus from A to G2,
:nd from E to Dz, will each be found a limma, and the other
imtervais wil be tones major; all of which are formed by the

Ny em v Al
n.cie, cr note of cisjunélion.

If
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If we attend to the regular order in which the feven fpecies
of diapafon fucceed each other, and to the pofition of the mefe,
together with the number of diefes neceffary to form the feveral
tetrachords, on which the mutations fo much depend, we mutft
own this to be a theory deferving our greateft admiration ; not
only from the wonderful agreement difcovered among the fe-
veral parts, but as it contains more mufical knowledge with

refpet to harmony, than any theory formed by the mo-
derns,

[ fhall end this part, which has already been longer than
I intended, with one obfervation, which may put an end to
the difpute between the advocates for ancient, and thofe for
modern, harmony ; and which I have never yet met with in
any author. This is, that the great, the perfe&t, and immutable
fyftem of the Grecians, fo little underftood, and almoft univer-
fally condemned by the moderns, 1s a very eflential part of our
own theory: for if the principal founds, or pitch, of the
feveral modern fcales are placed in an alphabetical order, in
the fame manner as the mefe, the relation of each principal
found to the next will be either a tone major or limma,

In confequence of this obfervation it appears that the an-
cients had as good a claim to the knowledge ot harmony as
the moderns. The truth is, the principles of fcience have
always been the fame, and are governed by the fame fixed
and unerring laws, though they are not always equally under-
ftood: and I wifth to have any concord, or other mufical in-

terval, pointed out,. which is not to be found in the har-
monica of the Grecians,

As
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Az I am defirous of removing every objeQion to the Gre-
cian doftrine, I mult not pafs over a very material one.”

Anftoxenus f{ays [p. 20.] ¢ that many intervals are modu-
¢t lzted lefs than diateflaron, but are all diffonant.”

If this were true, all {yftems muft be difcords, which would
deftroy the harmonious conftitution of the tetrachord ; but as
he cannot be underitood to have any fuch intention, it muft
relate to the movement of the roots or fundamental bafies,
which move by fifths, or fourths the inverfion of the fifths:
this will be eafily underftood; for in this theory we have no
inflance of the roots moving a tone, and the third is the only
moticn that remains; the confequence of which will be a change
of key from mazjor to minor, or the contrary, and will occafion
a temperament that always attends a fourth term; which, in
the Second Part, in treating of difcords, will be more particu-
lzrly explained. At prefent it is fufficient to obferve, that no
fuch motion of falling or rifing a third can be found among
the fundamental bafles of the tetrachords, except at the dif-
junétion at §, Plate III, which changes the fcale a fifth higher,
znd 15 not one of the primes, but is a fecondary fundamental

bas, or fourth term, and moves immediately into one of the
rrimes of the next tetrachord.

This explanation difcovers that this part of Arnftoxenus’s
dolirine muit be applied to the roots, and not to the fyftems or

.TI
melodizs,

Euclid
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Euclid [p. 8.] mentions fomething fimilar to what Arif-
toxenus has obferved. He firft enumerates the {pecies of con-
fonances, and then fays that * all intervals lefs than diateflaron
“ are diffonant,” and tells us what they are; fuch as ¢ diefis,
“ hemitone, tone, trihemitone, and ditone.”

In this account of diffonant intervals there is no mention
made of the limma ; but this very account furnithes a proof of
Euclid’s being well acquainted with the imperfet confonances;
notwithftanding they are excluded from a place in the diagrams,
in the fame manner as the imma is in all other places of the
harmonics. |

As the fame objeltion to all intervals lefs than diatefliron
being admitted among the primes, or fundamental bafies, muft
remain, as before mentioned, we may obferve that the diagrams
are not difordered by introducing the imperfect confonances,
but are preferved in their firt and original ftate of tones major
and limmas, as fundamental baffes.

It may be expeted that the difcords which make fo effen-
tial a part of a mufical theory fthould be treated of next, but
as they will be better underftood when explained by the Ratio,
I fhall referve them, together with their preparations and refo-
lutions, for the Second Part.

Thefe obfervations do nat fo properly come under the fixth
general head of the harmonica, according to Euclid; yet as

the knowledge of the primary fundamental bafles is fo effential
{0
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to the mutations, it was neceflary to place them in that light
which their importance demands.

I now proceed to the Melop=ia, or Seventh and laft Part
of the Ancient Harmonica,

VII. Of the MELOPAIA.

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

« Dulus” 1s 2 gradual fucceffion, either afcending or de-
{cending.

“ Nexus' directs the fucceffion to be by harmonic intervals,
fuch as a 3d, 4th, sth, or 8th, and the like.

““ Petteia” 1s 2 repetition of a found in the fame tenfion.

«« Extenfio” 15 a2 continued ﬁnging of a found in the fame
t2nfion.

Anftides Quintihanus [p. 29.] has given many divifions
and fubdivitions of the Melopzia; but if it means no more
than fimply to determine all potlible motion of founds, without

any
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any regard to the various combinations of time, the four parts
mentioned here by Euclid give every thing that tift f{ubject de-
mands with refpect to a fimple melody ; which, notwithftand-

ing, may be applied to two or more, with equal fucce(s, in the
following order:

“ Dutus,” or a fuccefiion of degrees :

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

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

¢ Nexus,” or the motion of harmoaic intervals :

Two, and fometimes three, melodies may move by har-

monic intervals in the fimilar motion ; or three, and fometimes
four, in the contrary.

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

“ Petteia,” or the repetition of a found in the fame ten-
fion:

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

N _ inftance
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inftance, as the number of pulfations, or repetitions to divide
the time, 1s not limited, fuch an application of the Petteia to
founds in fucceffion will conftitute air, or meledy, and when
united with the other parts of the Melopaia, in two or more
meledies, is capable of producing great and noble effeéts,

¢ Extenfio "

To know how to apply this part of the Melopzia, it will
be neceffary to difcover if a found, continuing in the fame tene

{ion, cza be common to two or more fundamental baflcs.

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

All ligatures, {yncopation, and the preparation of difcords,
zre {o many spplications of extenfion to two baffes, and are
in no refpect contrary to the laws of harmonics. But if we
confider extenfion in its greateft latitude, it will be found to be
2n zpplication proper for three, four, or any number of baffes
cr melcdies in fucceffion : for as extenfion, when confined
toc 2 imple found, has not in itfelf any of thofe varieties we
mset With in tune and time, it follows, that the motion of
cihier founds placed in oppofition to it, according to the three
brit parts of the Melopzia before defcribed, muft procure us

this efet.  And if any difcords fhould be generated by the
{ounds iz motion, when compared with the note of extenfion,

they
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they are rather accidental than effential, becaufe they require
no other refolution than that of continuing the motion of thofe

accompaniments, till they finally terminate in a confonant pro-
portion,

Thus extenfion being applied to C, and the bafs moving
C,D,E, or E, D, C, at the fame time, we have in this
cafe the difcord of the feventh at D, the fecond found, which
1s refolved by the motion of the third found in the bafs at E,
without any alteration in the extenfion; and it would be the
fame if the thirds to the bafles and other harmonic founds were
added. But if any difcords are generated among the melodies
in motion, as frequently happens, they muft be regularly pre-
pared and refolved, according to the rules of difcords, but with-
out interfering with the extenfion, which may be continued
any quantity of time that the compofer pleafes.

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

e st e

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

the
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the formation of genders, f{yftems, tones, or modes; from
which we have been able to form and regulate the feveral
fczles, and difcover the relation which every found in a fcale
has 10 its principal or fundamental found; likewife how any
given fcale, tzken as a principal one, is connetted with others,
by which, under certain limitations with refpe& to the diefes
cr pofition of the hemitones, the confonant and diffonant mu-
tations are regulated; the number alfo of fharp and flat
diefes neceffary to perfe@ every fcale, has been colleted and
difpofed in a particular order, proper-for the difcovery of the
genders, 2 well as the {pifs and. all other intervals, which. can
be wanted in the moft claborate compofitionss

I was induced to, and encouraged in, this extenfive and
arduous tafk by fome difcoveries which appeared to be of the
greateft importanee towards the undertaking and explaining of 2
theory, which had for many ages been enly a fubject of difputes
neither party being able to determine any thing conclufive in
fupport of their different opinions, either for, or againft, the
hzrmonic principles of the Grecian do&rine. Nor could 1
have flattered myfelf with better fuccefs, had not the inver-
fion of the firft diagram offered fomething the moft interefting
and agreeable to my withes. To this fucceeded the order of
placing the feven {pecies of diapafon in each diagram, which
encouraged me yet more to proceed ; but when the tetrachords
in their various pofitions could not be formed without the fharp
and flat diefes, and the corjun@ion and disjunction could nat
be explained without the application of the harmenic princi-
ples, I remained no longer in doubt, but was fully convinced

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

unle(s explained by the fame laws, by which it was originally
formed.

However, that [ may give fome fatisfattion to thofe who
obje&t to all theories not demonftrated by numbers and {up-
ported by the Ratio, I have determined to try how far the
power of numbers will carry me in a theory of harmonics,

agreeably to the Pythagorean dorine, which will. be the fub--
ject of the Second Part of this Work,.

END OF THE FIRST PART.

INTRO-



