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INTRODUCTION.

H E love of knowledge and the defire of improvement are deeply réoted lrrls
the minds of all ; yet, from fituation in life, the want of the opportu=

nities of chcnfhmg thofe difpofitions: or the habits acquired by adopting,
unexamined, the prejudices of thofe we have a good opinion of : that defire and that
love often lofe their influence. To be enlightened, and to have the powers of the
underftanding extended, is not only the with and the purfuit, but the privilege of the.
afliduous, both in the contemplative and in the altive parts of life; even the indolent.
and the ignorant have no averfion to obtain the pleafing refle&tions thofe enjoy, who
have trod the mazes of f{cience, or penetrated the recefles of nature, could they find
their way through the paths that would conduét them thither, with as llttle trou~

ble as taking a nap in an eafy chair, |
Between thefe two claffes of the induftrious and the inaétive ; thereare many worthy,

good-intentioned, and generous, not deftitute of abilities ; who, for want of. a proper
plan in the early part of life, or through the neglet of thole who have had the care
of their education, are not great proficients in the fciences: yet, impelled by an
amiable difpofition of mind, take a pleafure in giving encouragement to fuch of their
contemporaries as have employed their time and-attention to enlarge the bounds of:
knowledge, by feeking out and rewarding merit wherever they can find 1t. | Such de-.
~ {erve the greateft praife ; for if the pleafure is great to conceive and to mature: to.
afford aid to bring forth, and to cherith, muft impart to the patromzmg mind, the;

moft pleafing fenfations the poﬁeffors of wealth Or power can receive. .
The intention of this fmall tract is to explain and aflift the encouragers of, and the
attendants on, a Courfe of Eight Letures in the Science of Mufic, to be 1mmedutely
be delivered as foon as Fifty Subfcribers have fent in their names, when a room; will

provided, at the Weft End of the Town, furnifhed with the proper apparatus of in-
ftruments, fcales, and plans ; to which not more than One Hundred Subfcribers, and

none but thofe that are fuch, can be admitted, at One Guinea each for the Courfe, -
As this is a performance on a plan never before attempted, and as, without fome.

defcription more than an advertifement can impart, the defign may not be under-
ftood ; an account thercof is due to the public, as well as fome preliminary remarks

introductory thereto,
The obfcurity that prevails in the works of thofe that have undertaken to explain

the principles of the fcience of mufic is fo great, as to make many able profefiors fit

down contented with a partial knowledge of it’s radical principles; and, indeed,
A the
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. thc many féemmg abfurdities which thofe writers works abound with, have dif-
couragcd the ingenious in their purfuits fo much, as to make them believe that there
is 'no ‘pofiibility of hfﬁgnmg any reafon for ‘thofe prmcxples, or that, whén attained,
thiey are not worth the pains that have been taken.,

~ The candid 'in the profeffion that have been converfed with on this fubject ac-
knoWledge the value of afcertaining {uch principles, but none knew the real advan-
tages of fuch a refearch fo well as the Author’s late worthy friend and mafter Dr.
William Boyce, whofe knowledge and abilities juftly entitled him to that merited fita-
ation he enjoyed many years as mafter of his Majefty’s band of muficians ; who
having feen fome of the calculations, was pleafed not only to commend and ap-
prove of them, but gave every affiftance a long-cemented friendfhip could hope
for, ito bring the fame to petfection. By this means a complete theory of the founds
in mufic has been eftablithed, and the principles thereof fixed on a foundation fo: |
ample -and extenfive, as to explain and alfo to define moft minutely all the three
genera of the diatonic, the chromatic, and the enharmonic of the ancient Greets,
with the different {pecies belonging to thofe genera; the ratios or proportions of
which are determined by a feries of whole numbers, unincumbered with fra&ions,
to eighteen places in all the fcales. 'Dr. Boyce has verified in his moft valuable ma-
nufctipt treatife of compofition, purchafed of his family, (wherein the niceties
of modulation are difcufled and explained) all the numbers to feventeen places in the
diatonic intenfe only, extended by double flats and double fharps, with their differ-
ences. Thofe numbers have fince been reduced to their leaft terms 1n whole num-
bers, and brought to fifteen places, which will give all the divifions in the prefent
pracice contained within the cycle of one oftave, The' procefs by which thefe
were attained is part of the intended courfe,
- There will alfo be given, in the courfe of thefe Lectures, an explanation of the
fitft principles of the divifion of ‘the true fcale of mufic; it's conftrution by major
tones and limmas, or by major tones, minor tones, and major femitones ; preceding
which will be fhewn, the difference of a major tone and a minor tone, with [cales
thereof, mufically, geometrically, and arithmetically conftruéted, wherein all the
lefler divifions thereof will be feen, and all thefe compared with a fcale of commas
increafing and decrcafing. Threfe will give the opportunity of thewing the uncertain-
ties and the errors of authors fince the time that Prolemy wrote; many of thofe

authors mifapprehenfions of the Greeks will be pointed out, and this theory thewn to
be cftablithed on truth and rcafon,

The
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T he greater and lefler fyftems of the Greeks will alfo be cxPlaineﬂ the feala.
maxima thewn to be rational and of ufe, notwithftanding it is mconcmnous. What
the concinnous fcdle is : what was imeant by the {yftem of a fourth: or tetrachord 3
why the Greeks divided their fcales into tetrachords: what is to be underftood by
their disjunct fcales: ‘their conjunét fcales: by the fynemmenans: the remiffion of
the acumen, and the intention of the gravitas: what acumen and gravitas mean : all
this in a view not before noticed. The names of the Greeg notes will alfo be gx-
plamcd and found to convey different meanings than have been hitherto thought of
by different commentators ; fome of whom have thought the term Ném to meap.the -
loweft, and others that it meant the highe®t, and many other new and curious obfer~
vations on thofe names. The feveral chara&ers for the .notes -pf their {calegs willibe
ilfo clafled, methodized, and reftored, freed from the errors of - Mesmbomus in his
tranflations of the Greek authors, and in the -diagrams of thc fcales of the modes,
&c. found in Alypius and Gaudentius,

The errors or defe&s alfo of Boeetius, Glareanus, Galz'/eo Zarlmo, Kircher,
Rameaun, &c. will be fhewn, and a particnlar notice taken of the Tentamen nova
Theoriae Muficae,-&c. -of the learned-and ingenious profeflor -Euler. '

The ratios of Ptolemy and the other Greeks will alfo be confidered, as reftored by
Dr. Wallis, and compared.with the ratios of the above fcales of whole numbers, re=
duced to fexageflimals to make their comparifons eafy, ﬂ)Pwmg how much they
differ, and where erroncous corrected,

The reafon will be explained why fretted and keyed inftruments difagree with the
voice, or with the founds produced by a fine performer on the violin ; the redfon of
the tempcrament on the harpfichord and organ; a propofal for the beft way of ad-
jufting thofe inftruments ; hints for an improved harpfichord, to be played upon with Jﬁ

as much eafe as the prefent inftruments with keys are, and yet to have the fharps
and the flats diftinc notes, and not to fubftitute a very difcordant found for the true

one, as at prefent; and this in a different way from the late Dr. Swizh’s inftru-
ment, without fhifting the ftops. | '

More will be added in the courfe ; at prefent thefollowing pages fhew the manner
of finding the ratios of the founds by ftrings and by their numbers or menfurate
guantity, in a way different from what thefe operations have been performed here-
tofore, the which, it is hoped, will be found an ufeful affitant in going thfough the

Lectures with intelligence and fatisfaction,
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A Table of Intervals in Mufic, with their Ratios.

|

The radical found or unifon 1 or -

. - 81

A major comma or fimply comma o~

.y 128

The enharmonic diefis - - - Y

: . 2 £O

A femitone fubminimum - - ;%

. . . 648

A femitone minimum - - = gi—

25

A femitone minor = = o~ = 25

24

. 6

A leimma R

243

A femitone medits = -« - I35

128

A major femitone - . - - 16

15

An apotome - . - . 2187

2048

A femitone maximum - . - 27

25

A mhinortone - - . . . 1°

. 9

A major tone - . . . _g

A deficient third - . - . 32
2

Aminorthird - - « . .

i1 ON NI

A major third - - - -

A flat fourth - - -« -

A fourth - - - . .

A fharp fourth or tritone - -

A flat fif:h or the femideapente -

A ffth - - - o

A fharp fifth - -~ - _ _

A minor ﬁXth -~ - - -

A major fixth <« . .
A flat feventh - .- . .

An extreme fharp fixth -~ -

A lefler feventh, being the ma_]or
tone 1nvcrted -

A greater feventh, being the minor
tone 1nverted -

A fharp feventh -~ - -

An eighth or oftave - . .
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A (hort and cafy Method of ﬁndmg the Ratios of Muﬁcal Intcrvals

by Operations, performed on Lines or Strings. - - ¢

N the following two lines;, S. L. the eye inftantly difcovers a difference in
their length,

S _
L

Hr "_. ;}I'

2. What that difference is may be exadly expreﬁ‘cd by numbers if meafured with
a pair of dividers ; by which, if theie-lengths are compared, their ratios will be found
to be according as the comparifon is-made;- eitherin duple or in fubduple ratio.

3. If S is firlt given to know the ratio of L to it, then § is named the radix, and
L is to S in duple ratio.

4. If L is firft given to find the ratm of S to it, then L 1 fmade the radlk and S
is to L in fubduple ratio. * BT

g, If thefe two lines were two mufical ﬁrmgs of the fame thicknefs or.diameter;
S of the length of one foot, end L of the length of two feet, and fretched by equal
weights or tenfions, the interval in mufic they would make would be, when ftruck
and compared, the interval of an oltave, eftimated according to their order of
founding, 1:2, or 2:1I,

6. If the found of 1, S, is made the radix, to which the found of 2 L is com=
pared, that interval is the graver o&ave, and it’s ratio % is the duple, or 1 multi--
Plled by “ Radix.

. I 8
‘ L

Duple, or graver oftave.

. If 1, S, is made the radix, to which the found of % [ is compared, that n-

terval is the acuter o&tave to S, and it’s ratio § 1s the fubduple, or 1 divided by 2.
.1

Acuter o&tave, or fubduple.. ]
X

] ‘ VA |
; ——— § |
Radix.

B. 8. If
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8. If two o&aves, graver than the radix, are required, the firft duple muft be
dupled again; this is named the 2d duple; it’s ratio is alfo duple to the firft duple:
therefore, making 1 S again the radix, the 2d otave graver 1s 4 T, or 3, being 1

multiplied by 4. Radi
ddlx.

] ————— S

Second duple
T

4

9.. In like manner % t is two oCtaves acuter than the radix 1 S, and is the 2d

fubduple thereof, § or 1 divided by 4.
' Second fubduple.

%“t

G

Radix.

10. What has been done with the duples and f{ubduples of 1 or unity, may be
done with the triples and fubtriples, the quintuples and the fubquintuples thereof 10
infinity increafing, and to feeming infinity, though certainly finite when decreafing.

. Subtriple acuter Twelfth.
[ ~———————— Radix. |
Triple graver Twelfth.

v — Subquintuple acuter major 17th,
] —~—— Radix.

Quintuple graver major 17th,

11. No other increales of the lengths of ftrings or decreafes, but what arife from
thefe or their various and infinite combinations, can produce founds ufeful in mu-
fical compofition, though many others are ufed in a tempered fcale, and as fuch are
borne with from imperfe@ inftruments, although they would be condemned in 2
Singer or a Violinift, &c.

12, The
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12, 'The above Lines with their Ratios colleted into one View.

}

% j l ]

13. If the + is made unity, the ratios below will be proportionate.
26, 20, 1§, 10, § 1, ¥ = I

14. If 5 is made unity then thefe are like proportionals.

] &' ] Lo L L. L L
> T T T 57 102 13) 20) 23°

15. If either of the above are reduced to integers in their leaft terms, they will be
300. 240. 180, 120, 60, 30. 20, 1§. 12.

MUSICAL



[ 8 ]
MUSICAL ARITHMETIC
16. ONTAINS the definitions, the addition, the fubtra&ion, the ;‘e‘_g:lu&ion,
in order to add or to fubtract ; the compofing, the de-comppfing, “and the

reducing to common denominators for the comparing, of the ratios by which mu-
fical intervals are exprefled, whether fimple, compound, or decompound.

D EFI NI TTI O N S

17. Simple mufical intervals are of two kinds; the fimple increaling intervals,
and the fimple decreafing intervals, -

18. The fimple increafing intervals in mufic are the graver oftave 2 or ;; the
graver twelfth 3 or 3; and the graver major feventeenth s or 3, &c. Thefe are
integral ratios produced by confidering unity or 1 as the radical found, and multi-
plying 1t by 2, by 3, and by g. |
 19. The fimple decreafing intervals in mufic are the acuter o&tave £, the acuter
twelfth -, and the acuter major feventeenth +, 8c. Thefe are fra¢tional ratios found
by the divifions of unity or 1, confidered as the radical found, by 2, by 3, and by s.

20. The other mufical intervals arc all compofed of, or de-compofed by, the
fimple ; for from the increafing or from the decreafing ratios of the {imple mulfical

intervals above dcfined, are all other mufical intervals derived, by Addition or Sub-
tra& ion, or from both. | |

21. Every other ratio made ufc of for an interval, by any author heretofore,
which cannot be derived from fome of the fimple, or from their combinations, is not
a mufical number, but 15 an approximation, or is dcrived from a tempered {yltem,
and fubftituted for the true ratio.

22. Thefe ratios always confift of two numbers, one of which is placed over the

undermoft, and namcd thc_’. numerator; the other number placed under the upper-
moft 1s termed the denominator.

23. The denominator thews how many parts any quantity is divided or {uppofed
to be divided into, and the numerator how many of fuch divifions the ratio confis

of ; or the numerator may be confidered as a quantity, and the denominator will
exprefs what part thercof,

24. When
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24. When the greateft number is in the numerator, as J, it is a ratio greater than
unity, formed from the fimple quintuple ¢, divided by 4 ; this gives the increafed
major third below the radix 1.

25. But if the leflfer pumber of the two is in the numerator, as %, it is a ratio
lefler than unity, found by dividing the fimple triple 3 by 4, giving thereby the de-
creafed fourth above the radix 1.

26, The fame ratio 3 may be derived from muliiplying the 2d fubduple £ by s
and alfo the ratio 3, by multiplying the fame 2d {fubduple 1 by 3.

27. All ratios not otherwife mentioned, are {uppofed to be quantities greater than
upity ; and when they are ufed 1n the different operations in arithmetic, are to have
their largeft number in their numerators.

Addition of Mufical Intervals

S performed by Multiplication or Ratios, and is the increafing of mufical ratios,

which may be confidered as extending a mufical ftring ; to perform which this-
is the Rule:

2R, Multiply the numerators together for a new numerator, and alfo multiply the
denominators together for a new denominator ; the firft placed over the laft, gives the
required intervel’s ratio. It this ncw ratio 15 not 1n i’s leaft terms, i1t muft be re-
duc.d thereto, it any number can be found that will divide the numerator and ithe
detominetor without leaving a remainder, (fuch number is called a common mea-
furer) and when fo reduced the work 1s finifhed.

To add a fifth 2 to a fourth ;I‘
2 |

The ; ..
hy  make he increafing oftave

2y ;—L -'5% This divide by ()) 3(—)% (make —?

Le

|

by ‘ mukc

Or an oltave graver

29. Or the two ratios may be furft reduced, 1f any number can be found that will
divide the numerator of the one, and the denominator of the other, without any re-
mainder; and alfo if any number (hall be found in the denominator of the one, and
0 the numesator of the other, they may he both cancelled or fcratched acrofs by a

C diagona]
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dnagonal ftroke;- and the remainin g ﬁgurcsfafter thel'e fedu&mns‘ bfeipliéd: together,
will give the required fum of the interval fought | -

Thus in the fame example, finding that 2 in the firft will dw:dc the numerator 4
in the fecond ratio twice, place that quotient 2 over the 4, and cahccl the 4; and as
it will divide the denominator of the firft ratio once, -it will be unneceflary to take
notice of that 1, only cancel the 2, and the work will bé thus:

7

“Then as in the other two places there are a 3 above, and alfo a 3 below, cancel
them both, and the 2 above the fecond ratio is the required fum, under which an

unite muft be placed when all the figures in the denominators are cancelled. This
gives the duple as before, and the whole ftands thus :

W PR N

2 .
-‘3-: X ;3 = -i-!- The graver O&ave.
Another Example.
30, Add to a fourth -;-' a major third i and a minor third g
4 x 3, & - 2
3 4 5 I

Here 4 in the firft and fecond ratios, and 5 in the fecond and the third ratios,
cancel each the other; allo 3 will divide 6 twice; put the quotient 2 over the 6,
then cancel that 6 and alfo the 3 in the firft ratio; thc 2 then only being left above,
fhews thefe to make alfo the graver oftave, as below,

=] N

By e

> 4
S Ibg

>
e N
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More Exariples of Addition.

. Add 2 foirth :"; a fourth .g-*agia‘a inajor tone together. .
Y A
2 x £ é == 2 Oa&ave, _ -
7 B I _
7
12, | To add a2 Comma to a Comma,
8t 81 . 6561
o —_ = = 2 Commas.
§o = 8o . 6400 ="
13 ‘To add two major tones together,
% X % = %i This is the fuperfluous third in the fcala maxima,
34. To add a major tone % a minor tone — and a mﬁjor femitone .:-E together..
2 2 |
’é;' «% ...X.El 3 E’_E — & A fOlli'th:
3 g x5 3

3

Here g in the one part cancels the ¢ in the other, 8 divides 16 twice, the 2 put,
over the 16 and cancel both; o gives 2, and 15 gives 3 if divided by 5; cancel |
10 and 15, then 2 maultiplied by-2 produces 4 for the new numeratog, and 3 1n the
denominator put under the 4 makes the ratio of a fourth, as above, A

35 Two fourths added 1s
& 4 4 = 16 a leffer feventh.
3 3 9 '
This lefler feventh .l.-g- added to a major tone % make -? the o&tave,

Subtraction

’l
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Subtraétion of _Muﬁcal Intervals

S performed by divifion of ratios, and may be confidered as the diminithing of a
mufical ftring in-proportion to the quantity of the propofed ratio, no alteration
being made in it’s tenfion; to perform which this is the Rule:

30. Multiply the numerator of. the interval to be fubtracted into the denominator
of the interval from whenee it is to be taken, and the produé will be a new deno-
minator ; then multiply the denominator of the interval to be fubtracted into the
numerator of the interval from whence it is to be taken, and place the produ& over
the firft found produét for a new numerator. The interval expreficd by this new
ratio will be the fought difference, if it is in the loweft terms, elfe it muft be re-
duced by a common meafurer as before. |

175 Take a fourth * from an o&ave 2
3 ¢

4 from ) - ( leaves 9 reduced to 3 A fifth.
3 R | 4. 2

Here 4 in the firft, multiplied by r'in the fecond ratio, make 4 for the new de-
nominator; and 3 in the firft, multiplied by 2 in the fecond ratio, make 6 for the:
new numerator ; that ratio divided in both parts by 2, gives thic reduced ratio of 2
fifth, for the required difference.

38. The fame may be reduced firft, if a number can be found that will divide
both the numecrators without any remainder, or both the denominators without any-
remainder. Thus 2 will divide 4 in the firlt ratio, twice place the quoticnt 2-pyer:
the 4, and cancel the 4; cancel alfo the 2 in the fecond ratlo, as 2 is once contained-
I it; then, as therc is no figure to multiply 3 wih, carry it up to the numerator of
the difterence, and muliiply the 2 by 1 for the denominator of that diffcrence. and
the operation will ftand as below, and thew the difference to be a-fifth, |

L N

from ) 2/ ( leaves 2 = A fifih.
- I 2

19, Tuke
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39. Take a fourth f;. and a major third 2 from an o&afe z
, b T

¥ 1 3 from ) E ( leave é A minor third.
3 £ 1 5
Here the firft two ratios being to be added together before they are fubtracted,
are before that operation reduced by cancelling the 4 in each, then g is muliiplied by
1 to make the denominator, and the 3 by 2 to make the numerator,

40, Take a major third 2 and a minor third ® fiom an otave 2
4 5 L
3
i 4 g from ) -2- ( leave i A fourth.
s 5 i 3
2

Here ¢ being found in the numerator and the denominator of the two inter-
vals to be added together before their fum is to be fubtratted, both are cancelled ;
then 2 will divide the 4 and the 6 without any remainder : thefe being cancelled
allo, and their quotients muliplied crois-ways, 3 with 1, and 2 with 2, give %, or
a fourth, for the difference fought,

Al. Take a major tone g. from a major third 2. and a minor third %
4
3 3
é from ) 5 + E ( leaves * A fourth.
3 4 5 3
4 7

Here each g, in the ratios to be added, is firlt cancelled ; then finding that 4 and
6 in the upper and in the lower part of thofe two ratios muy be divided by 2,
they are brought to 2 below and 3 above, and the 4 and 6 are cancclled alfo; then
g in the ratio to be fubtracted, and 3 in the laft of the ratios from whence it is taken
being both divifable by 2, put down 3 over the ¢, and cancel that 9 und the 3 in

the laft ratio ; afier that 8 and 2 are divifuble by 2, put down the 4 under 8, and
O D cancel
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cancel that 8 and the 2. After thefe operations, there being nothing to muliiply 3
with in the Jower parts of the two laft ratios, becaufe they are all cancelled in both,
place that 3 beyond all for a2 new denominator, and in like manner place the 4 over

it for 2 new namerator, and:that ratio is a fourth, the required difference.

The Reduétion of Ratios, in order to add or to fubtrad, depends
on this fhort Theorem.

42. YT ratios are muliiplied in their numerators and in their denominators by any
number, or if any number will divide their numerators and their denomina-

tors without a remainder, they will be found after either or both thofe operations to
be in the farae proportion as they were before, but in higher or lower terms.

43. Thus - mylnplied by 3 in both the numerator and in the deno:ninator will
make ;, which is the fame fubduple in higher terms.

44. Alfo 14, divided m both the numerator and in the denominator by 8, gives 1s
which is tbe fame quantity in the leaft terms.

:45- Further 6 : 5 : 3, multiplied by 2, make 12: 10: 6, equa] to the above.

46. Alfo 16 : 18 : 20, divided by 2, give 8 : g : 10, in their lealt terms.

47. Likewife 45 : ;50 : 60, divided by 5, give 9 : 10 : 12, which are propos-
tionally the fame as thofe quantities were before fich divifion.

The Reduction, in order to compare two or more Ratios together,
1s thus performed.

48. MULTIPLY the denomipators of both the ratios together, if there are

‘only two ratios : or multiply the denominators of al] the ratios together,
if there are more than two ratios, for a common denominator ; then multiply each
of the numerators {eparately by all the denominators of each other ratio but it’s own -
fhcf?_ laft produds, *placcd feverally over the common denominator firft found, wili
givc new ratios equal to the firlt given ratios, and their comparifons may thereby be
clearly feen. If after thefe operations they can be reduced to lower terms
number that will divide all the numerators and all the denominators, without
.-m}}indﬂ,"o the refult will give other ratios in the lame proportion,

by any
any re-

EXAMPLE
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BRXAMPLE 1

49» Reduce i and -;- to common denominators.
The denominator of the firft fraction 2, multiplied by the denominator of the fe-
cond fra&ion 3, will produce the common denominator to both, 6.
Then, the numerator of the firft fraQion 1, multiplied by the denominator of the
fecond fraction 3, will produce the new pumerator of the firlt frattion 1,
Further, the numerator of the fecond fraltion 2, multiplied by the deneminator of
the firft fraction 2, will produce the new numerator of the fecond fradion 4.

Thefe new numeratars being each wrote over the common denominator, will make
thefe :

3 and
6 Il

NP

equal to ~ and 2
l > 3

EXAMPLE IL

6 4. :
0. Let 2 - 2 and £ be compared by redution,
5 8 5 4 3 P y
Firft denom. 8  firft num. 9 fecond num, 6 third num. g fourth num. 4
Second den. 5 5 3 : g
40 45 48 4.0 32
Third den. 4 4 | 4 § g
160 180 192 200 | 160
Fourth den, 3 3 3 3 4
Com, den. 480 540 576 600 640

A H
.

Thefe placed in order over the common denominator, give
540 576 600 640

L ]

480 480 430 480

6 4
Equal to 9 bt 5 &
1 3 5 4 3

81 Thefe
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§1. Thefe may be all reduced into their leaft terms by dividing each member of
the whole by 4, which, when done and compared with unity or 1, the radix, (by
multiplying it in the numerator and in the denominator by the reduced com:mon de-
nominator) give the under-placed ratios with their intervals or differences between

cach other.

120 tone 17¢ femitone 144 femitone 150 femitone 160

Radix — ; 2 2
120 mﬂ_]()[' 120 nT-JJOI' 120 minor 120 mLIJOI'_ 120
Sounds G F E E flat D

52 By fimilar onerations are ratios alfo reduced to whole numbers, for if the
numerators of the lalt reduced ratios are taken without their common denomi'nator,
they will give a ferics of whole numbers in the fame proportion as the ratios at firft
were ; the firft term of which feries will be that common denominator for the radix,

Radix 120 : 1495 : 144 : 150 : 100

3. Thefe may allo be eafily converted into numbers with decimal parts, or deci-
mals of 1, 2, 3, &c. places, thus :

(2.0 ¢ 13.¢ : 14.4 : 15.0 : 10.0 mixed
1,272 : 1.35 : 1.44 : 1.50 : 1.00 mixed
L 120 : 17§ ¢ .144 : .150 : 100 decimals
L0120 : .0OI%5 : .Ol44 : .0I50 < .0I100 decimals

Each of thefe are a feries alike proportional, being made f{cverally a tenth, an‘
bundredih, a thoufandih, and a ten thoufandth lefs than the firlt feries of whole

numbers.

c4. If cither unjty or a whole number is made ufe of in any of the above opera-
tions, it muft be exprefled as a ratio by putting 1 under 1t thus, as - or 4, for 1

and 4, &c,

COROLLARIES.
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COROLVLARTIES.

17 VERY ratio having 1 or unity for it’s denominator is 2 whole number, as L
is I, - 15 2, 315 3, &c.,

56. Every whole number is always fuppofed to have 1 or unity under it for it’s de-
nominator, to aflift the underftanding in having a clear 1dea thereof, thus, 6 1s £, or
fix quantities, one of which fuch quantities is conceived and determined in the mind,
as fix thillings, fix yards, or fix days, &c. |

57. Every ratio whofe numerator can be exa@ly divided without leaving any re-
mainder by its denominator, and that being more than 1 or unity, is alfo 2 whole

number wrote as a ratio, but not in i1t’s lowelt terms, Swuch are improperly named by

aritbmeticians, improper fractions, for the term improper mufl convey to the mind a falfe
or confufed idea.

¢8. All other ratios having their numerators greater than their denominators, being
not exactly divifable thereby, and their denominators greater than 1 or unity, are
mixed numbers or quantities greater than a whole number, being an unit or a whole

number and a fraGion, as S gives 1 +; 2 is 4 —; and 2is 2 1.  Thefe are alfo im-
properly named improper jfraltions.

9. Any ratio having in it’s numerator 1 or unity, and in it’s denominator fome
number greater than unity, but which cannot be divided by any other number than
unity, is a imple fration, as 5, +» =, 7 &c.

6o. If the denominator of any fractional ratio, having unity for it’s nnmerator, can

I ¢ 1

be divided by any other number befides unity, it is a decompound fralion, %, 4, 7,

&c. The firft may be divided by 2, the fecond by 2 and by 3, and the third by 3.

61. Every ratio in 1t’s leaft terms having a number greater than unity'in it’s nu-
merator, and it’s denominator greater than the numerator, is cither a compound
fraétion, or clle a decompound fraction, according to the manncr of 1t’s produétion ;

it may alfo be a compound and a decompound at the {fame time.
62. The compound fraction § is made up of three, fifth parts of an unit, if + is

given to multiply it by 3.

63. The fame  may be termed a decompound fraction, 1f 3 or 1 is given to be

~divided by 5 it is then in that cafe decompoundcd, or underftood as the fifth part of

the quantity 3.
: I 64. Further,
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64. Further, the fame ; may be both a compound and a decompound frattion, if
found by having 1 .given-to multiply it by 3, and afterwards to divide that product
by ¢, this is an unit “firlt encreafed three'times and afterwards decreafed a fifth part,

65. The idea of compound, is an increafe of quantity.

160, The idea of decompound is 2 decreafe of quantity.

67. Hence the fraétion of a fraétion, as the % of ;- of  isa decom_pourid fraction,
and not a compound fraflion, as has always been heretofore taught ; {or the + of an
anit s thercby made the 2 part thereof.

68. If a ratio or a fration 1s to be multiplied by a number, and that number will
evenly divide the denominator of fuch ratio, the quotient of fuch divifion placed un-
-der the numerator will give a ratio equal to the firlt ratio, if it’s numerator was mul-
‘tiplied by fuch number, and afterwards reduced to its Ieaft terms, which is the man-
ner of doing it, if the number will not evenly divide the derominator. Thus, 2

multiplied by 7 makes 3, whether the 2 is multiplied by 3, or the ¢ divided by 3
in the firft cafe, there will bz found 3, which reduced is 2, as before.

69. If any fra&ion or any ratio is to be divided by a number, and that number
will evenly divide the numerator of {uch ratio or fration, the quotient of faoch divi-
fion placed over the denominator will give a ratio equal to the firft ratio, it i’s de-
nominator was multiplied by fuch number and afterwards reduced to it’s leatt terms,
which muft be done if that number will not cvenly divide the numerator. Thus,
» divided by 4 gives 35 whether 8 is divided by 4 firlt, or whether ¢ is multiplied
by 4, making %, and afterwards reduced to it’s leaft terms, it gives 2, as above,

70. All numerators are real multipliers or increafers, as X or 2, &c,
71, All denominators are real divifors or decreafers, as . or .., &c.

What is here delivered has produced eafy {clations to a vaflt number of abftryfe
and controverted queftions on the divitions of the fcales of mufic; and feveral pro-
blems have and may again be wrought in a few minutes, by the affiftance of fome
harmonical tables conftruéted thereby, as would in the common way of calculation
require feveral years for their performance, even if no error fhould occur in the opc-
ration that way, which it is hardly poflible to expect, for frequently the numbers gre
0o, 100, or morc places, before their reduction to their leaft terms.

As
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As an inftance of what is here advanced, and to fhew the brevity of fuch method,
are given the following ratias, which are thie quantities thatiare _gontained in the
compafs of one octave of the {cale of founds belonging to the fpecies of the diatonic
intenfe, in ‘both the ‘acumen dnd in ‘the gravitas, with the- reduced extenﬁons to
double flats and double’fharps ; all which the late Dr. Boyce VCl‘lﬁCd from four ra-
dical numbers firft afcertained and imparted to ‘him for that-purpofe, - |

‘Within the extremes of fuch an oftave are contained all thefe dlﬁerences between

i1’s feveral component parts,
The number of the ratios, and theinominal .quantit'ies of each,

Four of 12737418249 Ay enharmonic diefes and a minor refidual.
104601353203

Two of 70363744177604 1y minor commas and a minor refidual
680307377364863

Six of 8_...__....._.,..._......__,..5 8993459200 A minor comma and 2 minor reﬁdual
847288009443

. 81 :
Sixteen of — A major comma.

30

. 2048
Nineteen of 204% 2 minor comma, And

202 §

Thirty-eight of g ijzg A {chifma.

The above make 8¢ differences between 86 founds, which are the number of fubdi-
vifions in that o&ave. When they are all fummed up and reduced, they make =,

They have been, and at any time may again be added, by any perfon only ac-
guainted with the firft two rules of -arithmetic, in lefs than ten minutes,

10485760000

A minor relidual 1s
10460353203

The pleafure of having made this difcovery is a fuflicient reward for the applica~
tion and labour beftowed on the refearch, even if no other advantage thould be de-

rived from the fame,

CONCLUSION.
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CONCLUSIO N.

. EVERY thinking enquircr after improvement, to whofe hands this may happen
10 make it's way, muft perceive the great advantages to be derived from an invefti-
gation of thefe truths. For, whofo fhall be able to clafs and arrange m.ethodically
and clearly ; to mark down and to point out, the divifions and the diftin&ions of all
the founds in melody and in harmony, belonging to the fcales of the different fpecies
of all the genera, in mufic, accurately and alfo evidently unto the fenfes and unto
the reafon ; to afcertain the component parts thereof, their ratios and their connec-
tions with their differences exaltly and minutely; and by thefe means to fix in the
mind indifputably and indubitably, that beautiful order in which the principles of
this DIVINE SCIENCE have always exifted, ftill remain unchanged, and
eternally (hall endure — Muft have as much advantage above another not o inform-
ed, as one voyager with an exact chart and compafs muft have over another affifted
by répeated'tri'als and experience only, notwithftanding the knowledge of the latter
may be thought and likewife be found to be fufficient.

THE EN D.

ADVERTISEMENT.

Lately publifbed by the Author of this, Price 125.

Twelve Sonatas for Two Violins and a Violoncello,

‘T'he Bafles of which arc correétly fizured for the Accompaniment on the Harplichord, and were
compofed for the Ufe of his Pupils, and of fuch as wifh to acquire the truc Knowledge of
ghat Art upon Scicntific Principles.



