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INTRODUCTION.

— Y S
s The work accomplished by Mr. Devar, it wo rdly be
an exaggeration to say, mar ks an epoch i the hist £ Indian

Music. As he tells us, many treatises have already ' on written

on the subject, but those, who have heard Indian Music and
who have sufficiently keen musical perception to apjreciate the
“smoothness and beauty of the intervals used, must have laid
down some of those books after reading them with & feeling of
bewilderment. I Mr. Deval’s results are accepted. the }n(hlm
seale which is several thousand vears old  will stand out as the
most perfect example of a natural untempered seale.

That Mr. Deval's 22 Shruties are the correet ones may in
the first place be presumed from the fact that he has studied
the Jatest Kuropean literature on the subject of the formation
of seales, and has spent eight yvearstin testing the notes used by
various singers in order to ascertgin she exact intervals whicli
~#he singers endem our to produce.  As he tells* us he has been
w:u(lod by the principte laid down by old Tndim writers on
\iualc, that the ‘»lDlPl(,"}ﬁ ratios are .11\\"1\ s the best.

Secondly it will bo found let;knlrhounh Mr. Deval did not

test his Shruties by major and minot thirds, they will stand thae
f\st One of the principal intervals, C to I, is avowed! y formed by
¢ Anuvadi’ or imperfeet consonance.  Indian SIgers are quite

familiar with thirds; and in their more elaborate cfforts make «
frequent use of alperrrrio forms with thirds, fifths and other
harmonic intervals ; it may be mfelrul that she relationships by
thirds which exist among the 22 Shruties are not by anv means

| accidental.®

minor thirds,

ln) Tléo major thirda. The

a & ti oga, (1) B8a. 1 K oga
2) Kori : K. ma. (2) a ki ti.gga-
3) tiri. : tim. (3) mri, : k mg
4) K.ga.: pa. (4) k.ga : tt ma
5) ti. ga.: ak, dha, . (5) ti.ga. : pa, )
(6) K.ma: m. dha, 0 (86) R ma. : k dha
el LT (7)) tiima. : tiodh
8) pa. <2 ti. i, : és'l Pa..  :k, ni.
9) -K.dha.:  Sa ‘-‘(19 ) ak.dha, : tini
10) m.dha,: ak.’ (10) midha’i gar
(11) - ak,ni. ¢ : LA Takend, ok ¥
12): k, ni, ;2 (12) tiini,” : ¢ -
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e ‘as I can gather, the aricient system pemn'it_ﬁe_d' of two kinds ot §
o jMo.di-llat'ion, modulation-from one ‘mode  or Raga to another

. Thirdly, n test may be appled based: on the hree Gramns.
Thmsub]ect is.ndt- well understood at the present-day. So fir-

Sl i al ned combinations of- the-
using in each Raga certain well defined combinat

fre tox of ile as essential notes-and certain ~ f ; | , e A
Tivra and Komal notes of the seale as essentia - be an essential note in the Shadj Grama, but which is generally"

others as auxiliary notes or ‘ Murchchhanas,” and modulation
from one Grama to another. © The Shadj Grama is veferred to

Panchama or G as the fundamental note, the Madhyam Grama |

to Komal Madhyam or ' and the Gandhar:}. G’I‘EFFDf'l 1;_:;- Tim_'fl,_
Gandhara or E. Mr. Deval’'s Atikomal _111§h%¥13 or G ﬁ}f“fl"a-
would in the Shadj Grama correspond nearly wmh Tivra
Madhyam.® The intervals used in the Gandhara and Madhyam
Gramas have been described by various authors.

 therefore corresponds \\-‘ith Lr sjhfu'}:),.(_;‘(’ A, B,C D, E ._i-hgi .
- “Madhya Dhaivat* of 400 vibra.tmns: appears to be T"f‘l“l?ﬁf.
in this Grama. The Madhyam Grama.in which .a. scale hke ou .
just major scale is used, requires I\'Ia(]:hya RlSh&b,- Madh}:a
'Dhniva.t and Atikomal Nishad ; I ascertained from M. Deval’s :
monochord that Prof. -Abt.?__u] .]{al'cfem. actua]l}f used these notes.
in the Bhimpalas Raga which is ev1d_qntly set in the Mrf,flhyam.
Grama. Lastly it must be noted that the tenth note, Atikomal .
Madhyam, is the familiar dmnin.ant _Sfaventh.'f .As one would !
expect it is only used in conjunction 'W-lth Eor Tivra Gandhara.
Of the 1'cmaining notes some are said to be used only as..

¢ \IlIrChChhal'lﬂS * or aux'ﬂiar‘)r ;mtes.; in this connection it is to- §

ing note ‘ Atikomal Dhajyat.’

I_(omz}l Gandhara and Komal Nishad:

# Porhaps madhya dhaivat is used in thi Grsma This note with

ak. ri. and ti.Ga, forms a major chord.

- 1 In several Ragas ti. ma. (F sharp and K. : : '
:Eoun; together. The former note has.been__._t_qst?d__%nd cannot be mistak
for any other such asG flat. This, together el &.nd'domma]?
‘podal and tho progrecion of melody used, appars fo show that {h

ipetel St le R o Indieg

e reierabored that in o ; tone favolved §

must have its fifth amongst the remainhig Shruties. oA

~ Inthis way Atikorial Rishals which, as I have said, may’
used as a Murchchhana upon the note Sa, has its ,corresp_(')!id‘.i'
IE the notes of the Tivra and
Komal scales, those T have mentioned ag being traceable to the:

~Gramas, and thejr corresponding fifths, are eliminated, there’
- remain Tivratar Madhyam of 345 3/5 vibrations and Tivratar
. Nishad of 455 5/8. as
The first has. | essential notes n combination viths ‘ Madhya Dhaivat’ and
. “the 3r ph and 6th ate=f
its semi-tones bétween the 2nd and 3rd and h anc :
its semi-tones : F}mz_'mon}'

1 Madhyam -also corresponds with G- flat in jts harmony with

These notes appear to be actually used as
“Tivra Gandhara’ in one Raga. . This involves the use of
which is unknown to Furopean Music. Tivratar

Mr. Deval’s 22 Shruties appear to throw considerable light
on the question of the constitution of the Ancient Greek Modes:
and will, T have no doubt, prove of the highest interest to Eu-
Topeair Scientists. Tn his hook on the “Sensations of Tone,” Prof.
Helmholtz expresses doubt whether the Greek Modes were built
ap from the relations of F or those of G, and he suggests that
they may possibly have been built up from both. If the Komal
otes of Mr. Deval’s scale are taken with Sa and Pa, as in the

~ scale which he calls the Indian Diatonic Minor Scale, a scale is
§ obtained which is in ] probability identical with the Doric
M

lode. Tf the identity is accepted, " it follows (1). that B flat
8 the fifth above  flat and is a relation of* G, (2) that A flat
38 the fifth above D fiat andisarelation of I, Tt also follows that
n the ancient scales until the time of Pythagoras, - tuming ex-
lusively by fifths or thirds was unknown, the simi)lwt intervals,
hich are obtained by fifths and thirds combined; being used. *
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It is only in a system like the European, where transposition from
one fixed key to another, and extensive modulation is practised,
that tuning by a long series of fifths, tempered or otherwise, is
likely to lead to anything but confusion. The Indian Tivra
scale substitutes F sharp for I and the fifth above, D for the =
A in our major scale, thus producing the smoothest and most-
harmonious scale possible, one in which every note is in pri-
mary or secondary harmony with G. This scale appears.to be
identical with Syntono-Lydian Mode. As regards the question
of tonality, writers who accuse Indian Music of being deficient
in that respect are probably not aware that it is an almost in-
variable rule for Indian Ragas to be accompanied by a pedal
bass of the tonic and its ﬁfth " The effect is certainly to sug-
gest harmonies which lead to a full close on the tonic 1N MOEkzwt it
Ragas and in some perhaps to a half close on the same chord.*

Indian Musicians owe a great debt of gr atitude to Mr.
Deval, for, now that the Shruties are known, it will be possible
to Qonstruet “harmoniums which will be in tune with Indian
Music. The tempered harmoniums now in use which have a
painful effect upon Indian ears will then be discarded. I have
no doubt that with the advent of pmpellv constructed keyed
instruments, Indian Music will enter upon a new era of progress
and development possibly in the direction of harmony, for
harmony isalready extensively practised in the form of irregular
Arpeggios. This progress will be hastened by the invention |
of a simple misical notation ; and for that purpose also Mr.
Deval’s researches will be of the utmost value.

BELGAUM,_'_"_A}H@:OC& 1910.

theld by me.
“almost entirely worked out afresh, and in some respects - differ

E. CLE_MENTS. :

% The 3rd being omitted the over-fones would strongly suggest &

- major chord Mr. Deval has promised to undertake a careful examina-:
tion of the Ragas ‘Such an examination ought to set ab rest many
- -doubtfal po:nts which suggest’ bhemseives in  the present . stahe of
: knowladge on the aubjeut e

 PREFACE.

Two yeafs ago I published a small brochure entitled © Music
Fast and West " dealing mainly with the scientific value of the

- Hindu musical scale and the question of *“ Shrutees.” But

further study of the subject has enabled me to state more fu]lv
my humble views and hence the present pamphlet. I read
specially Capt. Day’s Book en * Music of Southern India”
which was suggested tome by SirJ. W. Muir Mackenzie, the late
Revenue Member of the Government of Bombay. e has a
fine ear for Music. About 3 yeary ago I had an opportunity
.of explaining the subject to Sir 4. \W. Muir, Mackenzie, when I
“1aid before him: my views, and practically demonstrated them
with the help of Professor Abduk Kareem, an artist of great
xenown on this side of India. Talso perused with great interest

- and profit the late,Mr. A. J. Ellis’ paper on the * Musical Scales-

of- the World. ® Besides the valuable light thrown on the
subject by these treatises, Ihad also much and invaluable
-enlightenraent” from Helmholtz’s * Sensations of Tone ” a
masterly work on the Science of Music. . The per usal of these
and other works has served to strengthen the views previously
The tables of Scales in the present brochure are

from those in the old pamphlet. In that work I had touched
upon the question of Shrutees so far only as. the Diatonic Scale

.©f seven notes was concerned. In this brochure, I have arrived

at a probable solution of the whole question of 22 Shrutees.

The paper read in the Kirloskar Sangit Theatre on, the Sfamtees 1
s lneorpora.ted in thlS pamplﬁet 1




e of the a‘empered scale Accordmg to Blaaema. the
mbratlons of theSe notes are és kblfmﬁs —_—

i Natural Scale o: Just Major.-
(B IBRRY B Loy 0 A o

Gei A B0
240 270, 300, 320, 360, 405" 400, 480.
Tempered Scale.

240, 2693, 3023, 3203, 3592, 4033, 453, 480.

It will thus be séen that the above two scales are quite
-different. When a European repeats the Seven notes of the
Modulator, Dho. (d); Ray, (r);* Me, (m); Fah, (£); Soh, (s);
- Lah, (1); Te, (t); Dho, (d); he necessarily refers to the notes
-of the tempered scale, which is now universally used in Europe
in vocal as well as in instrumental music. The Hindoo Musician,
who repeats the seven notes of the natural scale, refers to the=-1
- natural scale which is given above. The notes in the natural
seale are indicated by the letters C, D, E, &c., as has been done

- -in Scientific Books, and not by the usual small letter bolfa _
~mmotation to prevent ambiguity and confusion. I am, however,
for the present concerned with the notes of the Hindoo Music
and as such with the notes of the ' natural seale onl y, noted

.above.

The sharp and flat notes :—The sharp and flat notes of the
‘tempered scale are the result of the sub-division of the interval
‘between any two principal notes, into aliquot parts or equal
-divisions. Such is not the case with Hindoo Music.

The interval between Cand D or between 240 and 270
-vibrations or the length of wire between 32" and 36" is

-divided into 4 parts which, as measured by Ellis’s cents, are not
-equal parts, but 70,42, 70, 22 cents respectively. The notes
making up these intervals are called s Fro %, Fo %, To %,
FfT° %. The Indian word Komal must not be confused with

2 * Blaserna gwes 400 as the vibrations of A, whereas our A is of 405
: _fv:i_hration.s, which is exactly tlie Panchama or the 5th of D; vibrations 270,

'VIE

flat, nor J.‘wra with sharp, nor must Atikomal be confused with:

double flat or Tivratar with double sharp. The nomenclature:  FiE
- is uite different. As a matter of fact Tivra coincides with sharp-
‘in the case of only one note F sharp; and Komal with flatin.

the case of four notes D flat, Il flat, A flatand B flat.

The formule embodied in the pamphlet, which have been
deduced from rules laid. down by Sanskrit writers, have been.
worked out for me by my learned and esteemed friend Mr.
Nilkanth Vinayak Chhatre B. a., L. . 1., Fellow of the Univer-
sity of Bombay and retived Deputy Educational Inspector C.D.
I take this opportunity of thanking him for the great interest
he evinced in  discussing the Sllbjett and suggesting several
improvements. I must also exptess my obligations to my

friends, Dr. . K. Garde, the Hon. ¥[r. V. R. Natu, Professor
" R. K. Joshi,. late of the Fergusson College, Poona,-and others,.

who helped me much by thon valuable com:nbution %o the

discussion of the subJect

I am extremely thankful to Dr. Hamilton who has a very
fine ear and who very patiently heard my demonstration and
encouraged me to continue my efforts in this line. Mr. Mac—
Millan, Assistant: Collector, Ahmednagar, kindly came over to
Poona and very sympathetically went through the whole pro-
gramme of the last demonstration which took place at the
Kirloskar Theatre in Poona and made several valuable sugges-
tions.

I cannot adequately express my gratitude to Mr. E. Clements,
District Judge, Belgaum, who voluntarily and promptly
extended his sympathy towards my efforts. He is educated in
European Music and has also a very keen appreciation for
Hindoo Music. ‘He has not only written an intelligent intro-
duction full of appreclatlon and suggestion at :my request bus
has improved this pamphlet in matter as well as in form and

! has thﬁs‘:madgj it intelligible to _the,,European as well as to the
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Indxan Public. Not only this, but Mr. Qeiﬁénﬁé-has-sugg%te&_

to me that there is a branch of Indian Musi.c .W}lich require
scientific and systematic treatment on similar lines. -.-He _ha&
convinced me that without the - development of - this latte:

branch, the present attempt will be incomplete. I aﬂude.z to the ]
composition of Indian Rag’s and Ragini’s and especially to
their notation, a subject. which I mean to take up as soon as

T can.

SANGLI,
29-10-1916.

K. B. DgvaL.

- fand the lines of its development and progress.

=

THE

HINDU MUSICAL SCALE

AND

THE 22 SHRUTEES.
BY

Mr. K. B. Deval.
(Retired Deputy Collector. )

For more than the last eighty years, several attemprs have
been made to determine the Hindu Muysicyl Scale with mathematical

e} wrecision, by Indian and European scholars. But hitherto thev have

§ not been crowned with snccess; the solutions arrived at do not satisfy
the tests of reason. Neither do they agree with conclusions noted
4 by Sanskiit writers on Hinda Music. Hence it is that I propose to
i  lay before the public a few thoughts about the Hindu Musical Secale
It might. Le- stated
here at the outset that the Hindu Musical Scale dates as far back as
the Brahman Period which is calenlated, according to modern re-

§scarches, to extend from 2500 B. C.to 1400 B. (. It is Possible
fthat farther researches might modify this date or might, perhaps,
foarry it still farther back. - But we may be certain that our Scale
lates farther back than the Greek Scale which is acknowledged to be
the parent of modern European Scales. Capt. Day in his ** Music of

reck influence extended to India, and also that Greek musicians of a
in_school attributed the greater part of the ‘science of music to
: atiquity of the Scale apart, the most important point

16 it is that it is formed in consonhce ‘with the laws

for years together in the -quiet and

Ponthern India ”’ observes :—*The Historian Strabo shows that the -

S | i e '.'..'I s 2

sical sound.: It is a progressive Scale and -
id down ‘in old Sanskrit works on
ges of India, with their austere -

bed by the bustle of human habi-:

Fieh
&
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tations, have pr;asex;fe&.thé results of their labours in their precious

cultured world. In Tecent times the attention of.'_edvucate_d Indians .
turned to this Art of Arts, and men like the late Mr. .Kunte,. Wessrs.
Pineale and Sahasrabuddhe, Mr. Banhatti ,Ra},sf'Surendm }‘n_lo_lmu Ta gc{fe,
Mr?Chinnaswami Mudliar, have written ‘copiously on- Hinda Music.
Bat difficult as the subject is, several points have been ensh.rou@.ed
~ in mystery, .- the Shratees. In some of these recent pu‘bhcatxins
there appear misinterpretations of shlokas from the S'ansknt Wort ];
Hence they have given rise to a number of wrong notions about :
Hinda Musical Scale, and consequently aboub the valufa of }é;n u
Mausic, not only among Indians but also among scholars of the West.
an writers on Hinda _ : SiC
gljl;gﬂzmn’ '_a paper sent to the Society of Arts in 1834), Sir ;V%i?m
Jones (paper on Musical Sc&les),,Mf. BOEanquet (paPer rie)n. be or;;
‘the Royal Society of Artsin London in 1877 on _iihe Hindu 1le31({;‘1?. ;
~ he Octave), Mr. Patterson, Captain Day (.Musm _of S‘?‘.‘th&rf’ n L:h,
" tMr. A. J. Ellis (paper read before the Society of Arts 1n-18'89 on :
Musical Scalesof the World), have come to l}old erroneous v;ewstixbotuo
the theory of the Hindn Musical Scale. This might be due partly
* theirignorance of the Sanskrit works on Musll,({" p:{:}*tly tothe erroneous
i ation supplied to them by recent publications, bly
iifizzumptionpl}:hah the Hindus must bave fo‘xlowa?d a sy-stfam Iglmllar
to the equal ¢ temperament ’ system at p're?ent in vog:ua 11'1‘ u;opg.
In1885, the late Mr. A. J. Ellis, the. dlstlnglllshed bn;ghai:‘ g 1ysi-
cist, scientist, and translator and editor 'of Helmholtz’s Tgsg—
tions of Tone’, in his paper on ‘ the Musical S?ales of tl}e Wor L7,
after comparing and examining the Scales of the various nations
—among them ‘the Hinda Musical Scale also—came to the-
following conclusion : ,
«The Musical Scale is not ‘one’, not ¢ patural’, nor even
so beautifully worked out by Helmholtz, but very diverse, very
artificial, and very capricious.”

This I humbly sabmit cannot -be said

Mausical Scale, as will be seen from the. following, Now

N

Masic ¢.g- Capt. Willard (¢ Music of

- labour, energy, and talent which is

and partly to |

founded necessarily on the laws of the constitution of Musical sound §

at least ;)f the Hind

3

§ of Rome, in his valuable treatise on the ¢Theory of Soim‘d_- in its
g B -ovo .} Relation to Music”, by a musical scale is meant ¢ the col-
s ; ; i dmiration of the - | ; [ SIS, "By = =

works, which excite. even to-day the wonder and acmi ' - lection of all the notes comprised between the fundamental note

. and "its octave, which succeed each other and are intended to

~ succeed each other with a certain pre-established regularity.” " ¢ The

. musical scale is always the product of the musical activity of a nation
. extending over a number of centuries.”” Hence to allow such wrong

impressions about the Hinda Musical Scale to stand permanently on
recoxd and to suffer them to prejudice the minds of Western and
Oriental Scholars as to the rank which the Hindu Musical Scale
should take in the musical scales of the world, is neither just nor
reasonable when there exists abundanf evidence to disprove the
above allegations. To elucidate all the difficult points of so diffi-
cult and scientific a subject as DBupsic requires an amount of

: gjven to but a few; it is
a stupendous task, and personally I feel it quite hazardous on
‘my part to attempt to undertake it. But approaching .the subject

- with the humility and diffidence of a student, I have pursued my -

attempts hitherto and I lay before the public the results of my bum-
ble labours. ;¢ o oy -

2. It would be proper to state at the outset the laws of the

«constitution of musical sound which the ancient Sanskrit authors ob-
served in their works on Hindu Music. In order to make this point
quite clear, I place in juxta-position the laws observed by Sanskrit
writers and those followed by modern seientists of renown.




European Scientists.

(a) Soundin our apprehen-
sion is that which is heard and
therefore our only means of recog-
nizing its existence is through the
sensation on our ear. The auditory
nerve alone can perceive sound.

( Holmes' Vocal Plysiblogy-
Ed. 1900-p. 52).

() Sound on the other hand -
. is produced in our ears and is
 “theréfore subjective; but vibra-
' “fion is objective. .
sounding bodies independently of
the listener. To a deaf man the
vibration exists but the sound
“does not.  Sound is the result_of
vibrations.*

as being even, smooth and melo-
dious like the tonesof all musical
| dinstraments.  Holmes p. 61.

. Both make a clear dlstmctmn beﬁween Sound
;o ks and Musical Sound.

| 1. Sound.

@

It -exists  in. :

(e)+(d)
Blaserna p. 27.

2 Muswal Sound.

(a) “Iusma:l sound strikes us

Authors on Aryan Music.

(@) >gfqor(arg) »w=to :f_:'

AT AATEI TS,
gfeya-faTg &8 gy
TUHHTN =BT AN FEq-
qrspaR: @ gfa:  FarGTanr
SLERERT |

T W 9. BTE Yo ?‘izsr'

also g w@FEC

YRR = SIOTRITaT:
geEEdw :

qre G ¢, %50 Lo a?zrr

]Mny be translated
" as follows —
Any sound which

(%)
(¢)

(a)+(5)

i8 heard by the ear
and

one and the same

becanise the earn

J hears them.,

(a). ﬁ%ﬂgﬂﬁwww 3 \

tof‘vzqua. :

So doea m (: mhmtwn ) emst to a deaf man and gﬁ' = aound ) is

 is a Shruti 27§ and]

fa g and sound are} o itself. A string, when struck,

d :
B G D oaiay secondly in two segments ; third-

[ 80 0n.

() A note not accompanied
by its Aarmonics may sometimes

§ 3o sweet, but it is always thin
and poor and therefore but little
musical.

Blaserna p. 165.

(¢) In order that a sound
may acquire & musical character,
it must satisfy the essential con-
Qition of being agreeable to the
£41.

Blaserna p. 74.

3. ' Harmouics.

- Harmonics defined.
. S't-'rin'gs in vibrating do notonly
swing as a whole but have also

several secondary motions, each
of which produces a sound proper

vibrates first in its entire length,
ly in three ; fourthly in four, and

simultaneouns and the sounds pro-

§ ceeding from them are blended
3% into one note. ' The l_ow_est note -
% 2ef 18 the Jondest and is called the
'§ fundamental or prime toney and
the others are called over-tones,
1 upper partml tones 01' harmonxcs .

(a)
e R R

All of these motions are

 Authors on Arycm Music.

. & =T wﬁh:r .
(¢) wadaomdr = famirsg-
TOATHSR: | Er (WA
Frafew @ [/TIsga
. T SUAT To 3 %0 33,
T SATCATHTE:—
AT AETA &Tq: RITAALTACAL
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European Scientists, Authors on. Aryan Music.

runs as follows :—

x x “Narad sat watching
from time to time his large
Veend ( sonometre or monochord ) -
which by the impulse of breeze,
vielded notes that pierced succes-
sively the regions of his ear, and
proceeded by musieal intervals. '

Pingale's treatise, p. 251..
& It need hardly be noted here
that  the great

sage Niarad

perceived these Musical intervals. |

s ( otherwise called harmonics ) as
arising from the whole length of
the wire set free to vibrate on its
own acconnt and creating natural
nodes and ventral segments as
distinguished from artificial nodes
and segments which it is neces-
sary to produce ( as will be seen
in the sequel) in the construction.
of the Musical Scale.*

* Nérada's Veend is called sgrfrorr Page 22 of ““ Hindu Music’”
Gayan Samaja.

 The above Sanskrit i’)iec_e mark.;
ed (c) translated by Sir W. Jones |

‘loses its sharpness of out-line.

- simple form of a vibration is that

agdr is the name given to the sayfiorr of Narada in the stanza, | |

quoted here.

Here we have in the clear poctic way of Magha, noted downa fact which,‘. ‘

ought to arrest our attention, Nirad is descending from the lieaven to the i

earth and the wind strikds his big lute the Mahati, He was observing his

instrument with the Murchhana of the several Gramas displayed or unfolded by . E 3

the several Swaras ( upper partial tones ) each showing on the string its
distinct successive ventral segments, Sir William Jones seems to have under-
stood the word Shruti in the ordinary meaning of ear and not as the primary
tone going to build up the secondary or upper partial or over tones. He inter- §
fmata Mandala to mean regions or more scientifically, the encircling channels |

of‘t_he ear ). According to him the various Swaras pierced the various recep- |

7.

4. Nodal points and Ventral Segments.

-Buropean Scientists. Authors on Aryan Music.

yfased: Ventral  segments
and the consequent production
of harmonics as defined by Bla-
serna were observed by Narada in
vibrating strings which were set
free to vibrate by the breeze.

What an amount of patient
and careful observation must
have been bestowed in the time
of Magha when the poet conld
describe the celestial musician
Narada as having detected by
his Jyes and ears these ventral
segments and harmonics !

Somandth refers to harmonics
in his vrr@ag. In Avyas 30
and 31 he gives their importance;

A string when rubbed is in a
state of rapid vibration ; at’ the
extremities where it rests on two
bridges, it appears to be at rest.
But when the middle part is exa-
mined, it is found that the string

It appears sensibly thickened and
this thickening reaches its maxi-
mum at about the middle of the
string which proves that each
particle of the striag performs a
to and fro movement in direction
perpendicular to the length of the

string. Vibrations of this sort
are called transverse. The most

in. which the whole string vi- _
brates simultaneously in one he calls them &ydy notes.
single vibration. This effect can TTEATT vadIa everaT:l And again
easily be obtained by leaving the in commentary to syrar 34,
string quite free. 'The note thus he states AT e A ET TR ATAT-
obtained is called the funda- we3=1 =y tones means harmo-
mental note. x x nies or upper partial tones which

tive channels in regular order or succession, Whether we interprete the
adjectival compound qualifying the Swaras in the Jonesian way or we do it
in the method of Mallinath who draws out the meaning giving accurate quota-
tions from works on Music, we can well understand that the Poet makes Nirada
observe with amusement the action of the wind on the lute and note the same
phenomena ( Nodal points, Ventral segments and upper partial tones) asa
modern Earopean physicist may well observe with all the precision of his
latest advanced notions of the theories of sound, ;

The foregoing interprotation of the Shloka has been accepted and found to
be correct by Prof. V. G. Vijapurkar M. 4, Prof. V. K Rajwade ». A, Mr.
Vinayakrao alies Annasaheb Patwardhan, Sardar K. C. Mehendale, Mr. Raddi
Shastri of Elphinstone High School and other Sanskrit Scholars.

It would be interesting to note here that while Harmonics were un-
observed by the Europeans as admitted by Blaserna fill the latter half of the
last century, it was a matter of common knowledge to the Hindoos at least
as far back as the 6th century. MAgha makes & passing reference to it in his
Sishupala-vadha which is & poem merely of general interest, which fact proves
that in the days of Mdgha general readers og poetic literature were expected to

- be familiar with the phenomena,
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But if the string be touched in
‘the middle, a note which is
double in pitch, which practical
musicians call the octave of the
fundamental note, is obtained.
The string in this case vibrates
in two parts in such a way that
the point touched remains at rest.
This fixed point is called a node
of the vibrating string and has
been produced artificially by
touching the string at the point
indicated. Successively higher

and higher notes can be obtained '

by the string by touching it at a
« third, a femth a fifth of ltb
1ength, ete. ete.

. ( Blaserna; Chal)ter I, Panea
1-14)

EANE R i e ﬁgures
AT given in the
A‘?//.-\- . margin Bla-
N N serna has
CINSTNZTN shown the
,‘:“.:'/\/-..\ ,\‘"..;/ different
"o N/ Ny modes of

vibration which a string assumes
in different cases when it vibrates
‘as a whole or into 2, 3, 4 &e.

ts. - Inthe first case no node
‘Is formed, in the others we have
~ one, two, three, &c. nodes. -
parts of the string begtween the
* ‘nodes Which contain these points
- movements are
- called venfral segments.

is what we have in’ {gﬁqﬁ qﬁ
o ot Mﬁpha. :

o
‘resting on two fixed bridges is

are heard when the whole strin
made to vibrate.
cians to always test the correct

ness of their  notes,

egery harmonics.

Hher s

" wherever |
possible, by referring them to these &

i nistory.

ECHO-Jihc best understood
11 the cases of reflection is

-that whwh is called ECHO.

—Blaserna, page 43,

The reflection of sound has been
utilized in various ways. Nature
and art have combined to solve
some problems not unknown in

Dionysius” is well known; it is
a sort of hole excavated in the
rocks near Syracuse where the
least sound is transformed into a
deafening roar. Similar pheno-
mena are often met with under

the large arches of bndges, via-
% _'-ﬁucts, &e. &c
' 6.8y Jmpatfaetz’c Resanance

I‘xpenment shows that when-
ever a body vibrates, other bodies

£ placed near it, are able to enter
§ into a state of vibration on this

§ condition only that such bodies
4 shall be capable by themselves of
§ producing the same note.

Biaserna, Ch. II, p. 49.

The celebrated ¢ ear of

STESRITEAT QIATERT |HIqC-
wfaa i

R AT GUEAT: A G-
geATaT: U

a?rﬂr FARTT N X X HET ToAGH~

IR TR q3-

GEATRTN: AT | GATET: GIRAAL

S GTRT: ATARERIgTaRSTRar: a1t

5 WYNTITANT: GRAT | SIAT:

FIHAT: W{Wﬁg—

. maEr . wEyE: Fan e
3 'Wmi%w T
u

. 7. &, 2 & 3*

'. .&coordm,: o to Sansknt wnters ;
re are ﬁve‘dlmwns of so:md. s
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- whatever or is om- perceptmn con=
- fined between certain limits?
Twenty or twenty-five' vibra-
tions just take place per second
in order to produce appreciable
note. . The notes that are too low
are badly heard and those that are
too high are unpleasant.
Blaserna, pp. 66-67.
The well-known voice of a
single singer embraces about two

octaves. .In the case of a woman

a little more.
L

10
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TS §Wn%m a=ir- |
S AFTH FHIAT =FRATET JarArAt |
T Arfagana: &e. GEMATATY -
e At ww ges- |

TIE UF MErqAeTATE ST
IFRT 374 |

' TR fe g ST e

T TG AATOH ATATTAFIET |
. 7. 20T p2—-p3.
AN IESITW
HIFA: L
HEBE ST Gl e L2 B DL
CwRATE N (%)
TTRIC AT 4T T17 FErshndtard |

 ATTSIaERT:

3 ALAT AT A EgerarR I sy

. T 9 33

8. Luws qff/io’ ﬂe&:ratw?as{},f'stu?zgs rmfl of artg‘icmllj
produced  fharmonics.

Blaserna, pp. 71-72.

(1) When the whole string

vibrates in one vibration, it
gives its lowest note which
is called the fundamentyl
note. :

If the whole string be touched
in the middle with a finger, a
higher note is obtained, which
practical musicians  eall the
octave of the fundamental note.

(2) If the string be divided
by touching it with a finger or a
feather into two, three, four, &c.
parts, higher and higher notes
are obtained which form that

-which is called ¢ En-harmonic”
series.

FErArCTgAAAOT G = g
ATASAT | ST aAl T a3-

FA1 AT ®aAe | _

The whole vibrating length of
the string  resting on the
two fixed bridges (&%) gives a
note ( g ). which in English.
is called the fundamental note.

Tifiated: s fmoraa: |

. . @, 2 R, )
s ‘%ﬁﬁa‘ -: !

FLARTTRY:  WEA:
g Fpgorar:
A note double of the

halved.

funda~
mental is obtained, if the wire is

[ 12 _:r

- Buropean Scientists.

The notes of this harmonic se-
ries are not notes taken at randomn.
| They are very agreeable to the
| ear in relation to the fandament-
| al note, and have great import-
| ance as we shall see in the sequel
~in the theory of musical instru-
- ments. !

Tones increase in Pitch in the
inverse ratio of the length of the
Wire.

human voice) the larynx rises for.
the production of high notes.

It may be established as one
of the fundamental principles of
our music that the ear can endure
notes, be they simultaneons or
successive, on this condition—viz:-
that they should bear. simple
- ratios to each other in respect of
the number of their vibrations per
] second, that is to say, that the
“} ratio of the number of vibrations
per second -of the notes should be
expressed by low numbers.

Blaserna. Chp. 5 sec.2.

But it may be noﬁced that (in -

11
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#ﬁ'ﬂﬂﬁ"-‘iﬁ et YT wOE
Ee 0 RN

. f. r"q' 2:m"fu A

MO 7 R STTTATeR .

AT AR AGIAT TET I
®, T, AAT 28, )

ST AT FaTEas AL A% A
FRT— AsarsTaIaEiar a'%‘"r%*-ﬂﬁ’t

FeAtageT ?ram?r&mam |

dgedatedsft  Prywedgalasasad
fafy: 0 317 S

¢ ot W] gaw: y_waEnr 9
wqEA q4T Arerat.
| SpUISET SIS
(. . 3. T 3 B 13)
ﬁm::rq’(vrtrf#a' STTTIRTE, ST
:—E;g WIEATAY  FEArATArT-

srRTIATE FEa = (Frgeita)
. 7. s@t 13, eEl.

9. Stmple ratios of consonant motes.

mlﬁﬁﬂ Sanskrit writers call
notes which bear simple ratios to
each other &arfs & and the fol-
lowing extracts will show the im-
portance which has been given to-
these simple-ratio-bearing-notes
( otherwise called &1/¥ ¢ ) by
the Aryan authors of music as a
science, and by musical compo-
sers.

Far@At Garar ARt Aanta
A, W
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Blaserna divides consonant in-
tervals or simple ratios into 4
groups.

1 Unison or octave grg ®are
[ A @& anar e

2 Perfectly consonant &=rsi-

3 Consonant sygar#-

4 Dissonant Far-

12
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Fret ResimmrRpRemT sy
I

T2

The word =qrer may be tran
lated by the English word ¢ law.

SwT— AT = wRwred Tty §
argrat gaE: (@A ) AETATER: |
T ArTg SraRedy TTAr e T g

FBIRIET: |

Shirangdeo also in his Sangit__
Ratnakar ( garfacerat ) defines §
and divides §

consonant sounds.
them into 4 classes.

& T. W. 3. GFT 3 BF 3. §

=TT T qIET G

1 0. Bmts

" When two notes not e*{actlv of"

" -the same pitch and bearing intri-
~ cate ratios are sounded together
{a new phenomenon is observed

known by the name of beats) a

_.sound is obtained of varying loud-

B ness, now strong and now feeble,

-and very marked jerks or shocks

_are perceived. These shocks are

“the beats &ec. &ec.

ahghtly altered unpleasant beats
‘are heard and they ¢ sp011 the
'j:ta.rmony

Blaserna Cfmpt V _
Sec. 4, Eand 6.

If one of the two notes be =

ﬁ"-ﬂﬁf‘l’l
Wiﬁfﬁ'ﬂ ar%!a ST FESEET
. Tanys,

" The Aryan and’ Sanskrii.;':

anthors also describe in similar §

terms the unpleasant effect pro- §

duced on our ear by the combina- §

tion of ‘notes bearing mtucate

ratios, which notes go by the name.
P TavgwEiat (h&"mﬂ‘
a difference of only one Shrutee §
- or a quarter or a_third of a note )

ﬁmﬁfﬁ%ﬁvﬁ EoEECHE
- (emt re . . ﬁ%r) 1

. hcm d.

mpsan .Sca'e'nti_sts.' i

11, Resultant notes

Blaserna in sec. 6 Chapter 5.

1Whenever any two notes . bear-
ing simple ratios are combined,
besides these two notes a low
pote is very clearly heard (i.e.
when two notes making 200 and
950 vibrations per second are
sounded, a third note correspond-
ing to 50 vibrations per second. is
This number is 4th part
of 200 or the half of the half).

This note is called the resultant

oc difference note. Its pitch or
strength or the number of vibra-

tions is equal to the difference

between the two combined notes,
This third note is agreeable to
the ear, becanse it arises or is
the result of two combined notes
which bear simple ratios to each
other. It, theretore, forms a

consonant:part of any one of the -
two notes combined acnd thus
| supports harmony. ..~ :
i “I£ then several notes be combined” T
.~ -okserves Blaserna “it is not’enuugh to

6ot those which by themselves will
e an agreaable ]mrmony j it is ne-

sel¢

: f&q’n‘& note as."él'eﬁned' by Sha'»-'

mgdeosa‘ 93 B s A

PATMRAI® | fyaed ar arare
R eReearerTacR: AAraEed
( bere ofsw means armony. e
—pleasure &, &c. )

or difference notes.

After describing the Veend (a
stringed instrument of the time
~of Narada) the anthor of Ragavi-
bodha in Arya 19 and in its com-
mentary gives instructions as to-
howgto tune the 4 strings on the .
said instrument,

AghEIEAeTAR - Reeftarar dsfry -
A% g gdrar =giaar quaiy

1 Hyw A u
w3/ R

If translated it is"as "followsz_; i

The first string should be so
tuned as.to give the fundamental
note. The second to give its 5th,
the 3rd to give the -octave, and
‘the 4th to give F, the fourth
of the octave. Now supposing
the fundamental note gives 24
vibrations per second, we find
-out the - following vibrational
va.lues of the 4 notes combined.

) (Now if we

find out the

Cor q’-g;a'_ 24 || valnes -of

- G or gEa=36 124‘ the result—.
O or ggsr=48 ‘ant

-F'orqum*% } 16 | they are ag.

. {morgin,

notes i

| noted in the- - q
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e é'df?hf.da?.'o—. Authors on Aryan Mugip, -
The discovery of these resultant | |
:zt:{fvs Wiz made towards  the
r_m.di.llc of the 18th century and
I3 generally attributed  to the

wlebrated violinist Tarting.

- This very sume principle hag
all along been strictly Obserw-m;i
L?Fh by the 'GElébl':;fu{I. Rish;
ﬁ\l.e_'mre(.‘:a ( who is called the futhe;
oimusic ) daring the Vedic period
and also by instramentalists ang
composers of-subsequent periods.

X How the first two resultant
notes form into the lower oct:n'cJ
of the fundamental note 2t=19
h‘mv the 3rd note viz: of 32 ‘vi.bm;:
tional value forms into lower
vetave of F"= %! = 32 and how
« fhese 3 support the original 4

notes and how they thus contri-

bute fo the harmony ‘of the whole
‘nstrument, may be more easily
heard and enjoyed than described.

Fiigmiern: g frgee of

BERICRUE S e |
. TAT AR, FATT A
called that of the ¥ AEVENET  Hoegew ;'Erirfa'

>ug}'33111L1115 complete ) qaraEra
o FEwmE (AR CHR CAIS TR

N a0 r rom the foregoing comparison of the fundamental laws
of the constitution of musical sound, adopted by modern scientists
fmd those observed by our old Sanskrit writers, it will be clear tha(".
in construcring their munsical scale the Aryan authors proceeded on
scientific lines. How from these laws the Diatonic scale of seven
notes, or the syrgw® was formulated may be noted below. It
may be stated that the rale of perfect concord and of harmc;nics
was strictly observed in the construction of the musical scale.
An explanation of the ordinary terminology in Sanskrit musicai
works would help towards understanding the subject: #Hg=fixed

bridge ; moveable fret=warftsr; FgEare=unison or the relation

stween notes bearing the ratio of an  octave; geagIT=
cfect concord, ratio of 2 : 3, WITW = imperfect concord,
tio of 4 : 5 or B : 6; AT = dissonance. They lay.
own that the rale of = perfect concord should be ~observed
trictly in forming musical scales. The lengths which will be
given for the coveral notes in the Diatonic scale b:low, are those
of the wire of the Diachord, whose length, I take to be 36 inches;
ach inch being farther  divided into 20 subdivisions,

Twhich T eall lines. 1 also take 940 vibrations for the funda-

mental note gr. In the Diachord are two strings or wires, resting
on two fixed bridges, one at cach end. W hen experiments are to be
made, we have to tune one string to give out a note which may
be called the fandamental note. The other string is to be tuned
50 that it may be in full unison with the first. When the two
strings are thus tuned, then the moveable bridge is to be moved
about for producing the required noues. “Its height must be such
as to leave no distance whatsoever between the string and the bridge,
yet not pressing the string upward., One of the strings is to be
left free to vibraté on its whole length, giving the fundamental
1ote, while the different notes required are to be produced on the
other. On moving the bridge to the distance required for producing
a note, the string isto be pressed very lightly to the edge of the
bridge with the finger-nail, so as uob to increase the tension
in the least. Then the exact note will be produced on sounding the
string. To get the exact note on the given length, it is necessary
that there should not be any disturbing element such as increased
tension caused by pressing the string” downward to the bridge.
This depends on the accuracy of the instroment.

How the positions and vibrations of the 7 notes of the Diatonic
Scale and the octave, have been settled with mathematical precision
is shown below.

i e ——




S T 1 coowm (C)and w, ( C,).
: Z_h s R T!I_;e yetck of a note or its m&mtsons are inversely pro-
: s - porssona:ﬂ to the Jengtk q)" the wire.
Bl S ~ This rale is a Iegltunate inference from the above
Rule (1) The whole length o - tworales. Rule (1) permits us to take any length
the wire between th for the Fundamental Note ( F. N.) and according to
two fixed bridges gives | Rale (2) if the length is halved the pitch is doubled, and
the fundamentol® not if the length is doubled the pitch or the number of
wli(c). _ vibrations is halved. Iftherefora 4rd length is taken
k| the pitch or the numbsr of vibrations proluced will be
; Let the length of § treblI:,d. Or by generalization : X
— the wire be 36", . -
2 note produced be caIL- Rule (4) The pitch varics inversely as the length and vice rersa.
¥ . ed &, (¢1) and let its | The above four rules may therefore be put in the form
o vibrations be 240 per of a simple Formula for cdnvenience of working and
= second. - ready reference.
< |lesez |g (& Let V,=Vibrations or pitch of the note on wire /, inches
i ek 3“_ e :{ ‘TWW"T W{ET W long. u"—l‘he vibrations or pltbh of |1 (c;)theI‘ N, here
L g T R R e ORRSINIA o (ff f2.) - =240
e e e ] - 7
. _?13:' A S 12 | Rule (2 ) The note ps odmed on e I—Fhe length of the wire of the F. N, here
-é 8 T = half the length is in § =36 lnches...s{)”
o Sdwin - - value equal 10 @, (¢;) ® Then :
s . | ok and in pitch or vibra- § Vaxlhi=ux 3............( A)
o T = 't@'ons it is double the | 1
U e St S R - : Jundamental note Vamux 7 i e U &
@ T o £ - i (F- N-) . s u :
. zﬁ JEFR 1 § & - B _ I, =ux _f_.( C)
aM e g |8 The note produced on thi n L
EL R e IS 1 length 18" is therefor therefora ift Vi=2u
CHER 8 | 1 or ¢; itself, but on I D
o~ o |w octave hzgher Let thi ,;.....;.._........,,3.........( ) .
s8/aER g | “note be called &2 or ¢ 7 (F). ;
coile |§ |~ - todistinguishitfrome . _
&, ,Em 35“_ . org, the F. Ni; the m!ﬁt!ﬁ{%r%ﬂl(ﬂ-ﬁ )
LG S - the vibrations of &, ¢ W‘ﬂ"fﬁ’{ﬁ%ﬂ'?‘ﬁml 4 Kol
b & k- es are double 4. e : (Wﬁ‘ﬂfimﬁ ) S
g B 2% 240 = 480 pe’ _m_-;__k ?zote) is-i'pmdfwed at the
m "aeoond - al Note and-its octave. ~
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Of'ql (# ) and & (es2)orat i (315”4’- 18”):& (54") =97,

In other words the note of the “wire 27" or 27 inches

of the executive part of the wire will give out the 4th
ni)tc'- or 7 (F) and by Rule (4) formula (B) the piteh
or vibratious of # (F) are equal to 320,
The formula ( B )is :—
/

Pri=ux =

7 Here u = 240,! = 36 & 1, = 27

=

36
Fo = 240 x 57 = 320 = Vibrations of g

And formula (0) is : —

3 3

ﬁd_:_ff { :—4— x 38
or the length oY 7 # 7 of the length of the F. N. and
the vibratious of & are !} of the T, N. and it may he
latd down _

Rule (6 ) That the length of the wirc of & ( I') or the dth nots is
§ of that of the Fundumental Note and the ribrations of

a (') wre § of the cibrations of the Fundwmental
;\raf‘.i H! ( ’:; ).

l
e~ wX g7 I, = 240 x

T (G).
% PerEARTOTA dgTenway | (gha-nRe. )
Rule (7)  The firth or g (i) wote is produced on % or 3 of

whole length of the were.
higher than the latter.

The length of the wire is 36",  Therefore a length of
12 or 24 will give the fifth note g (G ). Buf we want
the length between 15" and 36"'-—the two limits of
the octave, Therefore the length 24" is that which we
require and it will give out the note g (G ).

Let us a&)ply the formulee (B ) and (C) to the case of
T7(G)

The former note is one octave

I’:i =10 L R,

L B)

Substitule the values v = 240, ! = 36 and /, = 24

The note & is. therefore prodnce_d at balf the length

19

36
Vu= 240 X

57= 300= Vibrations of 1 (G)
36 3
. = ¥ —2—4—=-§u
or the Vibrations of ¢ ( G ) are
3 of its g, or F, N,
and
l

aaraanae
r’u

?u: i

vl C8)

240 2

= X V==l = 24
L
or the length of 7 is 3 of its @, (¢, ) or F. N.
These facts may be noted down under Rule (8) below :—
Rule (8) The length of the wire of 7 (G ) or the Jifth note is 3 tyf that
of |y’s (€1 ) wire and it3 viliations or piteh is § of that
of &y (1) .
G(D)andw (A).
8, g @I T oREwErn a0 (@ )
Rule (9) In the interval of a given octave, 7, (O, ) with g(G) and
7 (F) witha, (C,) form perfect concords ; it may be
noted that & (Cy) with g (F)and g (G) with s (Uy),
the incerted interral, form imperfect concords.

onk
&e.

This rule is very important and is mide use of in finding
the lengths and vibeations of the other notes &, (D), 7(B), &e.
According to Rale (1) any length may b2 said to gi\'e t,h.e.
fundamental note and its gapx will be the 5th notfe .fmm. it. This
g or p will form a perfeet concords with it.* This gives ns the
following consonant notes.

F. N (). Consonant note g ( A ) or ® (I).

a0, y

GD ¥ A

TE il

AF 7.0,

TG &, D,

@, O, g, G2org &

= As [ proceed to show, mz (E2) is not a perfect pancham with 4 (4)3 nor
is #2 (F'2) with & (B).




RS tn.lre T (G ) ltselt‘ a8’ the starl;mg or fuhdamental note @
then its g% or fifth will be ® * D'in the higher octa\e which ma
called &, D,. Apply the formula. (B). o

V',;=u Herau =360, I= 24 andl -..§x24; s 3,...

Rnle e _Subshtutmg the values of x, 3, and | .

V,=360 x 2§ = 540,

540 are the vibrations of &, or & (D) in the 2nd octav
Therefore the vibrations of $ in the first octave are=1%x 540 = 27
Vide Rule (2 ). (0 ), u= 240 I_SG and T, =300
Formula (C s— S
i -..; z nxac "““—28*

300

~ Hence the Je?e_qﬂe qf :1“—'2844 and ifs pet(‘/}—300.

[The i (E) obtained by the foreo'omg process has 8032 vibra-
ions and bears with the F, Note a complicated ratio viz. 81 : 64. The
(.E ) obtained as the fifth harmonic when reduced by two octaves
s 300 vibrations and bears with the F, Note the simple ratio of
and it sounds more consommt thh it. It is clearly heard on the
ng- ( the fourth, giving @r or F. Note ) of the Vina. -
krit writers have adopted this in proferance to the other. They
sted their notes by harmonics ; the author of Try@any clearly lays
W’rﬁwmﬁm ﬂ.ﬁ ﬁ%'i@!r*ﬁi‘* fﬁ*‘r]

Rule (13) I (E) is taken as the faudame

h=ux V s substitoting « = 240, ! = 36 aa § o

V,= R70, e have .
I, = 240 x 2% = 32, Hence—
Rule (10) The length of < (D) is 32 inches and its vibrations ar
- 210 or Mee ieﬂgﬂs 18 § ! and vibrations § gu.

~a(A).
Rule (1 1) The lenn-th 0[' ﬁ is 3"” If we take this a4 the startingRis

note, then its = is . Thergfore the lengtkqf CRLE
32=213 hy Rule (8) and its vibrations are § qf 270=40

_ w (E) and f 158 (B). .

The length of v ( 4) is 211 and its vibrations are 40
: Let us take y as the fandamental note ( Rule 1) ; the
a2 (B) or myre in 2nd octave becomes its = or the 5th

~ note (Rule 9). Therefore its length is = 2 x 21} an
* vibrations = § x 405; but these are forar,. Therefore
~ according to Rule (2) The length of @ is = 2x 3 x 2114
S _ 0 e --—2><§X4° 256-—-28“

& and the. uémcsms ?}"1‘[ = 5 X Ix 405_ %,21‘} _;. 303&

| - . (B). s #
Ihe lengthofq s 28%- and its’ v:brahons 303§ (Rule-"l2
Ifwa take i) th Fundamntal not.e, then'

;note, then ﬁ‘ ( B)
: becomes its = the ﬁfth in the sa.me etswe. - :
800 3 = 450 = the wémtacms qf ﬁ‘ byRuie (8),

and t/ze Jengri'a 8§ x28p=2x H;‘:?I@‘;“...
Vi Tke vibrations qf R =450
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9 " o
" 2. Rule t expresses in the form of for
B e:;_“tmre rules.  The formulw which are derived from formyl
s are given _below for the couvenience of ready reference B
Va x by =uxl,...(A)) - | '
. I 3 |

o
I’ R = U —m=—aanies

> (B)

{
Ly =u \—,“-.(C)
Ly veirvcnnenan (D) J

The rules are ot (i |
e rules are not discoverjes of new traths in the seience of

the theory of Musie,
1 theory of Music. But they prove that these truths wore known to

Sanskrit writers on Music several centuries aco
o,

3. Rale (3) gives the len 3
1Ves the £l ‘T . :
ed by cradnT. & gth of'w (F) the 4th note as prescrib-

Rule (6) notes down th

% e /TN e len 'ibratic

value of & (I') as worked ouf from the rules gel and vibrational
4. Rule (7) determines the positi "

y P position of g (3 5 A
flcf n:";th on the diachord and. its vibrations. ;ll(ll:.‘.)’ (thSe)'.]ltl};t:stL; -
ho length and vibrations of 7 (G) the fifth note iy eopen 1 "
octave. general in any

where 7, = Vibrations
where «=Vibrations of

lea " hie
are respectively 240 and g whieh

3(}!).

The positions, length and vibrations .

|, (¢2), thclz]4 Dl‘inc:' .ullb:;g Tlld -\ I'b-.I ﬂtmu&. of (0,  (F) i
I tes which have consonance of the firs

order, are thus marked down, worked out and 1 i B 3
mains to find out the same of the remaining n[ g
¥y (A)and &7 (B). This is done by the rul:
note T ( G) which may be called the rale o
5. Raule (9) deseribes in fall the rule
how it may be used in finding

required llr.: be known of the remaining 4 notes—gy T 17
['l ] ) y . { L) ang .
Q) om those of i i
P ¢ ol g (G) hy applying the rale of

7t . .
- 1-19te§$2 e(l iI .3);11}1:(1 .ﬁ(l -1) ;almw how the lengths of o (E) and m(D)
terr » the Jfiest by imparfect o 3 '
the second by perfect concord Wit-hltrré?;)t e

octa\i.argit,];: 1enﬁgths apd vibrational values of all the notes in an
! thus found out, by means” of “ules distinetly laid down

It now re-
otes viz. & (D), a1 (I1),
of grfeer of the ith
{ perfect concord,

of perfect concord anil
out satisfactorily every thing

mulee the results opf

of the lengtl, l,
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9. 1 give below Table A, the Diatonic Major Scale &pzr eqx ww®
owing the number of Shrutees assignel to each note,f the
amber of vibrations, lengths of wire of the Diachord,
e number. of Mr. Bllis’ cents,* the musical intervals between any
wo consecutive notes of the scale, the ratios of each note with the
ndamental note, and the FEnglis names of the intervals and
otes :—

10. Now on looking at this table it will be seen that there are
ree kinds of musical intervals viz. 8:9, 9:10 and 15:16. In
e scale the interval 8:9 oceurs three times, 9:10 occurs twice and
5:16 occurs twice. The seven intervals form two trichords : the
tervals between @ and &, @ and sy, andsr and 7 forming the
rst trichord ; while those between g and v,  and {#, and {7 and &,
orming the second trichord. Bach interval of the first trichord exactly

lies with the corresponding interval of ,the second trichord, The
nterval between a7 and 7 (S:9) stands asa neutral zone between the
wo trichords. 1t is interesting to sec that these intervals are evenly
istributed.  The interval between & and & (8:9) which is the

nterval hetween fr and 3 (9:10) of the first trichord also lies hetween
gand @& of the second: trichord.
lies Detween a and 5 also appears between /F and & (octave ) of the
weond trichord,  The total of Mr. Illis’ cents for these intervals
is 1200,

11. Similarly we might note with interest the Diatonic Minor
Seale (Rraes &1T qF,) shown in Table B given below. It consists of
eight notes ncluding the upper Octave, like the DMajor Secale &fa

T The assignment of Sheotees in Column 2, 1o the different notes is
hased on the Tollowing Aryd (zrat) in xen@aiy (RaF 3. =i 21)i—

ROEIAAATEC T T W

TR SAESIEr SrEnT, WeEs T W, Fr

FrrTfirr: G EUoEH: gIvgsT
~ For the explanation of the word af@, 1 would  draw the attention of the
reader to Paragraphs 17 and 20,
T © By dividing the interval between the fundamental note of value one
(1) and its octave of double the value i.¢. two (2), into 1200 cents, according
10'his method, Mr, Ellis has devised a system for measuring the various
intervals, This system, into the details of which we need not go at present,
“he used for testing the scales of the world, 1t would be gratifyving to learn
(that the Hindu Musical scale stunds this test of cents admirably,

[}

rgest, oceurs hetween g and »y of the sccoud trichord.  The smaller |

The smallest interval 13:16, which

— =




ercaaw: It - will be seen that in. place of major secon
major thitd . ., major sixth &} . and major  seventh gy
~ are inseridd four corresponding flat notes or FITS s,
very intetsting to note that the soven musical intervals g
same as bhose of the major Scale, but are differently distri
So also af8 the ratios of each noteé with the fundamental
The total bf cents assigned to thesé intervals also comes to
There aré difforent modes (zrr ) and modalets ( Tirfirefr ) wh
are sung 1t the notes of this Diatonfe Minor Scale.

12, Itwill be seen from the Diftonic Ilvjor Scale ( Table
that the sthinllest interval is 15:16 that between wand 5, and frand
and this ihterval is used in forming our Chromatic Scale of twe
notes. Péthaps here a question nidy be asked as to why ¢
particulaf interval of 15:16 is uséd in formulating the chroms
scale of twelve notes. Mo this qdéstion the simple answer
follows. When we look at the séven musical Sntervals of ¢
Diatonic Major Scale we find thdb out of these seven, five i
large intervals and two are the Smallest viz, those of
: betwaaii qand 7, and F and o, Sauskeit writers have term
~the mutisical Seale 45 ¢ g ladtler "l (AT
WRCT & ¥rw W ). Théy bave fotmed out of this Diutonic Ma,
Scale of seven notes a. Chromidbic Scale of twelve notes, 1§
~ putting four more smaller note$ or steps, They have also s
%, the fourth note or step of thé Diatonic Scale, as weaw 5 t
the smallest step of the musical ladder. Now it is evident th
in inttoducing minor notes thé smaller ratios or intervals
have to be utilized. Thus we get a method for developing
Scale by introducing minor notes,

25

us s;ﬂit up into two smoller ones of 92 and 1_1-2
ely, making a total of 204 cents. The same ratio
again introduced' in the second half of the scale between
And the results are similar, In this manuer we .
. 2. and its corresponding =@ note ( consonant) in the
balf viz. F¥. y. Again similarly we divide the larger
of 9:10 as before by the introduction of a
: er one of 15: 16, Thus we get ay. . of 2688
t;ong, &t . being of 300 vibrations. The interval between
f&. and . . becomes 15 : 16, and has 112 cents; and& that
8 Q:aeuaﬁ ar. and . 7. becomes 24 : 25 and has 70 cents. These
“amaller infervals make up the 182 cents which was the nu.m]_ler
econd larger interval of 9: 1). ' Simularly we h:xf'e intro-
1. (4. between . %. and ar. ., with 432 vibrations and
ratio of 15 : 16 with 112 cents. The interval .between
nd . /- is 24:25 with 70 cents. Thus we h_n.ve in pln.ge_
seven notes of the Diatonic Scale, or eight ineluding t:he upper
‘the  following twelve notes of the Chromatic .Smle
+ 2R+ 2 4+dlq+1qg +- 29 + 2 r?f + 1 q =12
7 and ¢ which with & form the backbone of our s.catle, we
note called &. s This note is the 5th harmonic of s and
 forms stgare with it. & and g are kept fixed and unchange-
[ wesvamdrtEgaarg | vider. & ff. 3 amt < &@wr- ] Now
rting smaller intervals of 15 :-16 between the larger ones of
d9 : 10, we have introduced four Fras or flat notes into the
trichods or halves of the scale; two in each; making in all Gl&}'?ll
vals for 12 notes. In order to show that these intervals are ]u.?t,
ﬁathematiml, Mr. Ellis’ cents are given, and each interval is
) its English name. The total of these cents foIr tl.1e-

s is 1200. These are the very notes of the Chromatic |
tes which we actually sing aed play. It is to be - - §
e tw eI{re frets which are fixed on the Satar ('W )
intended to give ont the twelve- notes. of .thi_s _
t any other. The foregoing results are given

13. Proceeding thus, while forming our Chromatic Scale of twel
notes, the smallest interval 15:16 is introduced between the
notes of the Diatonic Scale having larger intervals viz, 8:9 and9:]
The interval between & and . & 1s8: 9. ‘This is the " biggest sté
_ An interval of 15:16'is introduced between these two notes. Thus
- Obtained a third note called . . with 256 _vibrations, s be
... of:R40 vibrations.. Now & stands tomr. R. in the ratio of 15
- ond @ R. stands to . . in the ratio of 128:135, As
- Mr. Ellis’ cents to these intervals, we get for 15:16, 112

~and for 128: 135, 02 ~cents, The larger “intery lof 8:9

 not any other.
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TABLE K.
qare S0 F[—8AF: ( 303 7395 9857 9z avis ). Indian Diatonie Major Sca'e,
1 2 3 | 4 ) ;
= ] | i ! ¢ | ! g # | 10 -
;2 ’g l | " i latio of |7 - oo Vi.I rlt;n =
g . .o = £ Vibr
= | B Wams of Notes, | vipra- Musical | = § I ”(ft.'_' 2 | length of
% | H | tions. !Interval ts namo. © | ¥ With the Tts name, 2 lwirerequired
A w Funda- | - rerequire
= Nﬂ— & | = mental ﬁ for m‘_ml'. .
— | ____|_ - % Note, | - = Note.
110 [ gE3r or C ] 940 | | I ’ | @IBChes-lipes
e { l J‘\! $:9 | Major 2nd ... 204 LT
“ N or | 270 | ; : f 5
l : or b . 10 } H 9:10 i A 9nd C 8 9 | Major 2nd: 9th ILu»| | y %
3 B aiqrcor B ... 300 ; B i Minor 2n o 182; L J'u\,tm:,}n:]ir“g;(l 01h|204 32
{16 Di ic Semi la1a | ’ : : )
4 9 BHTEE o . } | 5:16 D]_atomc Sem_ltnm?i 112 | Harmonie 386 1 98..16 Hnes .
= |13 . 2) 8:9 WMaiordnd .' 204 3: 4 |Just and Pythu.go- [
5 gEgor G .| 360 i e i (P rean fourth .. 498 27
I 8. s T Y * 9 [Just and Pyth.Fifth
6| 16 aﬂﬁ orA i 405 } ! Major 2nd s 204 —— 3rd Harmonic...| 702 | 24
| : Pytl
) 9 .10 v E ythagorean major
" ! 18| frigoEB o ik % ,Hmor 2nd i 182 ¢ 15 6th; 27th Harnioni,y, 906’ 21-63 lines
| . | | #4194 Just major 7th; 15th ! A
o l , 15 : 16 |Diatonic semitone, 112 Harmonic 11088 19-4' lines
8 | 22 | ggstorC .. 480 ’ s 805 ; :
s : 2 | Octave w1 18
11200| 200]
I TABLE 'B.
E Fq"(l%i‘ oo-ag® (30 787 ged A |uw ) 3oFt urers. Indian Diatonic Minor Scale of 5 flat notes
or 8 notes including the Fundamental. note the Fifth and Octave.
1 2 | 3 ‘ 4 5 6 7 8 9 10 11
—_ ;| Ratio of 2 Vibratic .
° Z ] ating |
= . ‘ . = | each notfe g | length of | 4
e . . |Vibra- Musical 8 | with the B oo el
g Names of Notes. tions. | Interval. Ts:ninnda, -E Fl(l:m'::l. Mo, "3 ‘wg}aee%l:;llze %
men
. n _F | Note. - E\ _U.te =
C Inches-lines| ~ -
3
1 sg= or C. 240% 15 : 16 | Diatonic semi- | 112 g ; ‘i
2 |=r.sgeyor Dflat. | 256 fons 15 : 16 Diatonic semitone. 112 33—I15 =1
: } 8:9 | Major 2nd. | 204 . -
3 | =7 e or B A, | 288 5:6 | Just Minor 3rd | 316, 30—0
L 9:10 Minor 2Znd. 182 .
4 |@rmamorF. | 3200 ' 3.4 | Justfourth. | 498 27—0
} 8:9 Major 2nd. | 204 .
5 1. G747 or G. 260 2.8 Just fifth, 702 24—0
} 15: 16 | Diatonic semi- | 112 ) )
6 | =1. Yggor Afl. | 384 tone, 5:8 | Just minor 6th. | 814 22—10
L| 8:9 | Major2nd. | 204 _ .
7 | =, fawre or B fl. | 432 . 5:9 | Just Minor 7th. '|1013 20—0
} 9:10 Minor 2nd. 182 (Sometimes called accute.) I
8 | g3t or O 480 1:2 Octave. 1200, 18—0
1200 |
“
TE— i A R TR ST S R R T s AT S




o1 : 7 8 i 10 11
Ve e LIS 2 2 each note . ibra ng ; :
tions Ihrf:::vc?laf" 1ts mame. |Ellis’ cents.| with the | Its name, Elh:; length of 4| Remazks.
: i ot : Fundamen- ount | rireaquire -
o og: -k Tl Note for each Note.
20 U is e | Dameentt 11235 |- Inghee-disied
AALEC b e M S 't-om. 2 W 204 15 : 16 | Dintonic semi- 33—
o 6 70 : inor 112 15
on bl 128 : 185 Sma,lll..il:n'.né 92 K - 32—0 5
e o RaE 5 8 : 94 Major md:sth | 204 | o4 :
S } 24 : 25 Sn?#l&semim 7{)}182 et 6:) Just minor 3rd | 316 : ]
300 U 1516 | o W UL N, 28—16
B T e s 11.?}20'4 o : . o, | 86| 57
3‘37& 5 12.8' ¢ 135! Swiall Limma. 72) ; Just fonrth, 498 2512
i 15516 vanw W L I'32 1. 45 Juﬁt;t:'in;tone:ﬁth 590 o
R 15 : '_1_6, -m.mc PO O T e 2 : 3 | Justafth, 702 -
o S PR £ i 78 O 2210
105§ =57 Small Limwa. | gg | i 5 : 8 |Jusiminor6th | 814
E . : ; rean 21—67
432 15 16 Pm:cseml. 112 Sk 16 : 27 Eggsixahzmh 906 3
450 } 24 : 25 | small semitone, 70) 5 : 9 |Justminor Jth | ;440
: : : 3 !5 {mh}{a}or Tths 19—
1 : : ¥ nrm, -
/ g 200 1200 -

8 cam‘ v

' :of the.musical [intervals iu Col 5 ‘and %fI. 1!he rat:os m CoI 8 are taken f.rom the table of Harmoni
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A T

( Referred

to at pay
Indian Chromatic Scale of twenty-¢
> 1 2 8.0 i e P | — , 7 l 8 ouiliiey i e i :
L i - : & i N g A%
=, .| Musicalin- | ™ _ : = - o :
a3’ Name and . |tervallying| Ellis’ cents ’R:t‘:" e hpmen B TR
4 [No. | kind of Shrutees. | Name of notes, [Vibrations, between | assigned to nF nd::nental-! Its name, _cents | of wire "ﬂl'l-itd
| | ar, . o he e N e R
3 il SO ' L | o ' Inches. Lizes. 7
(0) 'ﬂmﬂ,mw. < orC, 240 } S6ss | 704 . S0
(D w=rast, s ST A % DA | 250 } g Geb 4§ I 24:25 Small semitone, 70 34_11‘};;":
(2) =9, mar. #i- %. Df. 253 } sl s;;a _ 70‘- 15:}6 .Diawtg;e{uat. <312 - 11,8818 . .
|® 'tﬁlﬁn 3. 7.z 1. | 26 g} ;-80-31' s ' 9210 | Minorasiond. 182 ’ 82—8
= | o ] 8:9 Major second: ity
(4) @=R, Har t. % Ds. 270 } Fis ger | od 204 oo 204 | 32—0
' 5 . i) | :
%) Ici:‘m-r, ST 3. =T 7. Eff, 284;} Shigy o 221 27 : 82 | Pyth, Minor Third, 204 8074 3
(6) I‘i:ﬂ’-ﬁh . =i 1. Ef, 288 l 24-‘ 5 & o 5:6 Just Minor Third, 316 . 30-0 l
: : " ' :5 | Just Major Third: 9 b
. 'W’ i R o e | 22 J —] % § Harm, o } =
18) @f, 73, q. | 3. Ess, 3033; o " 04 | 64:81 | pyh, Major Third, | 408 | 28—9 .
ST #r. 7 Fif. | 3815 } Ewi snp- _ 16 : 21 | 21t Harm.,, Sg_hl". 471 o
T, 7. Ff 8- 31T 8:4 | JustendPyth. | o8
" byt }"5123:135 S : Fowrth, i b s o]
t. 7, Fa. 337} 82 :45 | Pluperfect Fourth, | 590
s } 126:128 | Gn. 45 Harmys oo
t, 7. Fss 3452 : o 25:36 | Acute dimi, Fifih,| 639 :
A e S } 24:25 | Sma: . o
§. G. - 360 ; 2:3 Fifth, Just ond ‘ 702 |
wters ba fom, (or v otcted
whit:';mmw? ::“T‘u  bwe BE ig!nthe names, It wil
© musical consonance in the notes, there is Experts. lik
sing thes twenty-two notes, for several motles e

The fsi?bwiné' ﬁﬁté a:é i used by"éxperfs, 1. Y. . of 281} vibrati najor third from . @.; and it has its eorrespond

3
G R ‘@it : 4 vibrations which is fourth from notes are wed by some ex rts for some Righs, - wenty-two Shrutees are g;niﬁ-
Kﬁ. ﬁm ;: Eigiabb;};!a;:iz;gkiﬁwa:({ g?;}&& Joshi ; the Dagari and the ; g by Professor Alladhia and Gokhale brotho%g( who both ure o the service Of_f}
o.tarhe several notes as well us the notes themselves used in several Modes and ¥ _ 3 P4
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i
1

{
4 X glee LA
| 4 5 ! 6 Tooap 18
: Musical in- 3 - Batioofea'chr —_ee
" Name and o -1 terval lying ! Ellis’ cents " iabe itk thiel- _ 18’ | Vibrating length 1y
kind of Shrutees, | Name of notes, V:bra.t,:ona betwe_:n ?wh Its Name, _‘. e?;?li m::ai r:v:l Brndsmaatall Its name, : ::ilg:ed. ogonl‘:cié%giﬁ 5
- g, . Roten. . Note. A el K
. L the most suitable interval
W‘: HEOIT- W‘ 360 z 24 =' 95 Small aemitonej" 70~ 2:8 Just Fifth: 3rd Harm 4 L .ﬁnar Sca].eo ; The ¢ .:_.
Al FEem . &RT. 3. Aff. o 16 : 25 Girave Sup-Fifth: 772 28— ¥ 16 Chmmahc scale
] ) oy o } 125: 128 Great Dissis, © | 42 25 Harm.® }6pi§“§’th? scale of twent:
ﬁﬁvﬂ' AT . AL 884 ' - 5:8 - Just Minog 6th, 814 22—-10 _ . s pnﬁ)oses o
» rqar. P e 24 :25 | Small semitone, | 70 g : S L R e T S el
T, WA 7. % A, 400 : _ 8:56 | Just Major 6th, 884 | 21—12 “J"UwO0 Bhrutee seale is given beloy
’ ) - } 80 : 81 Comma of Didymus, 22 | —1 S . - 6-‘3 f wir ?«i} %aﬁrd,*h{r: Elli
L, As, ' : 204 i yth. Major 6th: _— , called Rk i
p s S & . a8, } 243256 | Pyth Limma, | 901 ; 27learm'}th ) o
\' &P, Tear : 3 . 9:16 ust dimini 7th, 0 et
? . v . Bg 4303 } 80 : 81 Comma of Didymus,| 22 ) . " 18 tﬁbk; (l)twﬂl be seen th
: By B 439 ' b 5:9 Acute Minor Tth, 0—0 aving 70 cents, ig
| £ . - } 24:2 Small Limma, : 70 ) : S
. FETAl, ST &t B B. 450 ; 8:16 | Just Major 7th. 19— 4
?] } 80: 81 Comma of Didymas,| 22 ) ——— - ] ”
daT, 9% " #. . fr. Bs. 4558 204 | 128 ; 243  Pyth. Major Tth, 1110 18—z4
5 ’ ’ ] d fix = p
: A f— 1 et
(2D Stat, . T. 0, 480 { f 498 1:2 Octave, 1200 }
i Total carried fre
T to ¢ | 702
Total from ¢ toy.| 498
Grand Totali..[1200

1 4

tiba which is fifth above er. =T.

gonftally accepted by almost all the systems of Indizn Music,
1t® Kolhapur Durbar ) and several systems in the Karnatic,

hile in Hindu Musio Fifth org

. (281} vibe, )} ot &t w, of 307 1/5 vibrations,
There are several

. T

which is minor third of
sys:ems in

vogue, e, g,

All these systems accept the Shrutees, though

the Goburhari,

s kopt unchanged (SPrem), as the backbon of the Soals,

@ R, and it bas its corresponding 7. off.
a8 sung by Abdul Kareem, the
their several advocates differ as to the combination

rts and assignod hich am

- jions of 7 and not, of 7 [vide sp® Tah
i otes are ' s1. FT- A, K- 7, 4T q, ¢
= g

135, and 125:128 r¢
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Chromatic Scale of twelve notes ( Table € ), we find that another
interval smaller than 15 : 16 which we get in the Diatonic Secale,
Qputs in its appearance twice, and that is 24 : 25. It must not be
overlooked, because it is an interval lying between two consecutive
notes of the musical seale viz. 7. . and &F. ay. which form part of

important and the most suitable interval to be put in for the purpose
of evolving a still finer scale. The same process which has been
described above for the Chromatic scale of twelve notes, has been
followed in developing the scale of twenty-two notes or gfg scale as
defined in sEyEary.  For purposes of easy reference, Table D of
‘the twenty-two Shrutee scale is given below, with the musical intervals,
lengths of wire of the Diachord, Mr. Ellis’ cents number of Shrutees
~ Jor “degrees’ (as called by Mr. Ellis ). and names of the note etc.

; 10. From this table it will be seen that when the smaller inter-
. Mval of 24 : 25 having 70 cents, is put in between @ (240 vib.)

" Rbearing the simple ratio of 24:25 and having 70 cents makes its
{.ppearance. In the same way a third 7. fg (2663 vib.) appears between
a7 fc and &r. . Similarly two g=71i@ (con sonant) notesare introduced
4in the second half of the scale viz. s7. =y. 9 and 7. 9. It is to he
fclearly noted here that these notes 1. z/r- &, #r- 7 and 7. /&, in the
Bfirst half of the scale, and s1. 7. o, =T- 9, aud 7.y in the second
$1.a1f are called by |rs=ry author of TRITAFrT as Asg exas, and are
recognised by him. [ Vide. gf Table in Mr. Banhatti’s sresgsfrasny,
e, 111, Page 16.] In the same way 3. &r- - and §. §r. 7 and the
HJcorresponding 1. - 17 and 7. §r. fr have been introduced newly.
41t is already stated that like &, g is also to be kept unchanged
sifrma ); and the two are to form the buck-bone of the scale. The
nterval between sand g which is the largest viz. 8:9, cannot therefore
ho neglected. Therefore the Aryan authors divided the same
nto four partsand assigned notes which are considered as fasdrs or
$odifications of & and not of ¢ [ vide x5/ Table in Mr. Banhatti’s book.]
hese notes are¢ 7. #r- ¥-, & 7, 4. 7, and 7. & 7, having th

49 cents respectively, making up a total of 204 cents whicha are

\

§

"

9. Now when we look at the intervals newly obtained in our -

harmonics. Therefore this  interval has been considered as an .

~ dand sr. o (256 vib.), another note called st =y fe ( 250 vib.),

atervals of 24:25, 128:135, and 125:128 respectively, with 70, 92,

e e ————
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assigned to the higher interval of 8:9 lying between s an |
this manunor we have got lg+4 R+4q+4x +1 g+4y
lg (upper ), making up a total of 23 notes including the

- - . . y ]
These results are given in the following Table.D. specialists like the late Bande Ali s.nd f::; disciples Chan

1i. Al the lengths given for the notes’ in” thess PR ol Bharkhat: Ulla; Hlaidar ¢ Bux, ® <Ankubia Siadbalef
those of the wire of the Diachord and they must not be con Qashnngant';-Joshi: ¢ Pakbwajis ) required years- of constunt:
with lengths of strings of playing instruments, such as ice to train their ears and fingers to get’ the exact notes

Satar etc. The difference . between the instrument ﬁ‘ : se. The Diachord is the exact standard of measurement.
scale like a Diachord and a playing instrument cons urately determining the musma'l Sgale ; il.l GUel wokle
this, that in the pldying instrument the height of thestrings ds us & means to measure musical notgs, just as we have

in gauge, the thermometer, the barometer etc. But the
& instrument, unless it is played upon by a specialist, is not
hdard by which the musical scale can be accurately ganged,
skill of the player must be taken into account. The Sans-
hors clearly intended this, as they fistinctly state the ezuct
s of the length of the wire, for producing the different notes
&, 7, and 5. They do not obviously intend that there should
height whatsoever between the speaking “string and the
‘fret. Had this been the ca§§, then the laws laid down by .
“given above) would have ngen mcorrect results They -
the_construction of the musical scale. : &

above the frets necessarily varies from one to : ﬁv 3
“motres, as has been shown by Mr. Ellisin his exam
of several Hiurs and the yFadffar of Tu.njme sent to
Cap. Day. Unless we. leave some margin;: for hei
instrumental player cannot move the fingers from the |
frets freely and with ease ; and he cannot produce incroased ensi
in order to have dﬂferent shades, and Fer (mends) @
" ( ghasits ) required for different modes (zrr) and modulets (!
But it is to be observed that when the player puts pressy
~ the string when bringing it down to the fret, the increased
due to the pressure must per force increase the pitch. Buf,:

paring an instrument of scale, which is in other wordsa D * After having thus obtained these scales, let us now consider
we must not leave any height whatsoever between the ti problem. Among notahle recent writers who have
strin_g and the moving bridge. Now when we have pr ted to solve t.he quaatwn'- ‘may be mentioned Mr. Bhavan-
above scale, we are to note ddwn the differont speaking - gale, Mr. Balawant Trimbak Sahasrabuddhe, and Raja

 the ~different notes, on the wire of the ;Diacho n Mohun Tagore. I will consider the methods of Messrs.
an instrument player wishes to set the frets to the insf i and Sahasrabuddhe, t; ', ‘and  then examine the Raja’s
to a particular scale, he must keep this Diachord by phi . They have taken it for granted that like vibration
and taking into -account the tension caused by the -p ' | tee’” was the “uni?”’ of measurement of the long interval

~ his finger on the string, he must see whether £ Ay stween a fandamental note and its octave and that 22 Shrutis
on the playing instrument tallies exactly with that oi¥e -2 subdivisions of equal value. - This is not the case. A Shrutee

by the Diachord. He must also while practising tsa sub—dwmon ofa note, may be a q_uarter ora thu-d of a
ear or voice to the different notes of the scale produc . ' i

'~ Diachord, - and. not the playing mstrument s because
lxkely ‘to. misgnide him. So also while. produmng
801, modlﬁed notes. by mends (7%) on the same fret

struments, he;must not_dgﬂeut the. strmg mdmonmma T e . ’ 1een Wgt'h{:f udtgﬁeexeffl i?: o




~-interpretation and application-of Aryas 16 & 17 and the latter part

]
e

monochord” says Mz. Sahasrabuddhe < be taken and a space equal to
44 units be measured and the bridge shifted to this point, the string
when struck will yield a note ; if' we start with this note as the tonic

54

It is well-known that notes increase in pitch in the inverseratio

the several lengths of the executive part ‘of the wire which, when

or keynote and run through the gemut by shifting the bridge ( the sounded, will give the 7 notes of both the Shrati Secale (Mr. Sahasra-

Sanskrit writers affirm ) the following facts will be observed. Sa
will be produced at the distance of 44, Ri at 40, Ga at 37, Ma at 35,
Pa at 31, Dba at 27, Niat 24 and Sivagain at 22, but the latter Si
will be twice as intense as the former.”

JST gAT: FAST TI[ COET TAT FAETEA: |
feaTaT Z2Ar: qeIrEd g e 0 G
TATAT TREAT G ATEET AT TATIATE |
FEEHiITTarasiy = & ez HFa: 170 1
> b X >
FITTsfied: SET fEgoras: TrseRT 0 2 |
’ UIEETEM

Mr. Sahasrabuddhbe has based the above theory on the wrong

of Arya 21 of crrraany quoted above.
C D EFGADBC
24, 27, 30, 32, 36, 404, 45, 48.
And now when actual comparison is made by finding thel
ratios of the fundamental note with cach of the successive 7 notes of
the Shrutee scale thus wrongly demonstrated, we find none of the
notes ( except the octave) bears those simple ratios which our
[indu Scale as well as the Kuropean exact scale bear. This is quite
plain from the following comparative table.
Shruti scale as explained

Exact Hindn Scale—

The Hindn Exact

by Mr. Sabasrabuddhe. Scale.
qr=22 C= 1
fT D= #
q F=] & L
T G= 3 !
q A=H0 =1
&) Berdg=0
|7 O'=38=2
™ ’

buddhe’s) and the exact Scale. These lengths are :— -
Iixact Hindu
Scale. (Table A)
( =the whole length

Shratee seale as explained by
My, Sahasrabuddhe.
gr==the whele length

D=3
E=1
== :
Aoels
B=,
cr=}

It will be found that each one of the intermediate notes of the
Shrutee Scale as_explained above hears a complicated and rather
higher ratio with the fundamental note and shat none of the lengths
shewn on the left side gives out notes which are obteined in the
erc-aws (Lable A) and which we actually sing and ploy. Bub l_'»hﬂ
fact is otherwise.  Our artistes actually sing and play notes which

| bear simple ratios with the fundamental note.

14. Mr. Chinna Swami Mudliar 0. A, of Southern India, wrote 2
large volume entitled ¢ Oriental Music,” but has left untouched the
question of »gfgs or Shrutees as heing a very complicated and i_nt‘:i-
cate one. How the labours of Messrs. Pingale and Sabasra-
buddhe, were not productive of successful solution, I have already
shown above. Raja Surendra Mohan Tagore also attempted to
determine the position of the twenty-two Shrutees, He divided thg
whole speaking length of the wire into two halves, the whole length
giving the s or fundamental note and the half giving the a5 the
octave ; both these notes are correct. Again he divided the first
half into two equal parts, each being one-fourth of the whole length.
The first quarter (of the wire ) he subdivided into nine equal parts
calling cach part a Shrutee. At the end of the ninth part is sound-
ed a note & (at 1 of the wire ) which is correct. In the next quarter

5 .

of the length of the wire. And applying this law, we easily determine -
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a Shrutee.. Thus in all he got the twenty-two Shrutees. ILet us
now see Whether according to the Raja’s apportionment we get th
other notes correctly. Now there are three Shrutees for 100 £
!:he Diatonic Major Scale. ( Vide. yrm@siy gt 3o and 33 )- Accoi-d
ing to Raja Surendra Mohan Tagore’s division, three Shratees would
mean three parts out of the nine equal parts in the frst quarter of the

of the wire he made thirteen equal snbdivisionis;-:éhch being alébi;:

vart of the whole length). Thus the . & will be produced,

Tagore’s method; 7. ¢. . ft. will be produced on a length of 33
(=% x1;=33) inches. But as we have seen, the musical interval
between gr and . f. is 8 : 95 the pitch of . {®.is 3 of @r; so
If we inverse this ratio of piteh, we get the length required.

[36x§=32inches]. Thus we get 32 inches as the length for

Raja Surendra Moban Tagore’s method.

in their attempts to find out the positions of the twenty-two Shrutees,
were not successful, perhaps misguided, partly by the. erroneous in-
formation of recent publications and partly by the assumption that
the Hindu writers have followed or are inclined to follow the equal
‘temperament’ systém of Europe in developing their Chromatic Seales.
The lines on which Mr. Ellis tried to solve the question of the Shrutees
may be seen t‘;'om t_he following extract from his paper read hefore the
Royal Society of Arts in 1885. Cap. Day also was similarly misled,-
and he follows Mr. Ellis” division. Mr. Ellis follows the lines sug-

already referred to. Inhis paper Mr, Ellis says :—

L-I—J_-__-- 3

* whole speaking length of the wire ; the length of these three parts
. would come to %y part of the whole wire ( 4 wire divided into 9 parts. |
_parts, § is divided i
Gl R 8 by v el o i i :)I‘):,..l : i F. The part between the nut and Fis divided into 9 equal parts,

on the }} part of the whole wire, according to Raja_Surendra Mohan

dt. ft. Consequently Raja Surendra Mohan Tagore’s &. f. is
- flatter or syaes than the just Major Second which we 'actually sing -
and play; the interval also is smaller than the correct one. Similarly
incorrect results might be obtained for the other notes, by following

15. I now proceed to show how Cap. Day and Mr. A, J. Ellis, 9

gested by Raja Surendra Mohan Tagore, whose methods I have |

~““Now we do not know precisely what adegree il And hence-

- any representation of these differences with exactness is impossible. |- : e ; LA
AR RapEe ;1 OF pgse LHAeronces i exactioss s Impossible. "9 A B, B are representsd pretty well:by onr equally tempered

Buat we may obtain a tolerably approximate notion thus: suppose | ; g ey vt S e R £ B e B 1d onl

tho fixed notes - to have been those already described in the old . f ~2Otes, but that the 7 intermediate notos P cond only e,

'Scale, so that CtoD, Fto G, and  to A, have each 204 cents, and a
: degree of such an interval should be a quarter of that amount, or 51
cents. The interval D to E, or A to B, has only 182 cents, and but
fonly 3 degrees, so that each degree has 603 cents. Finally, the in-
erval E to I, or B to C, hags 112 cents, and only 2 degrees, hence
' one of these degrees has 56 cents. The modern Bengali division gets

4 over the difficulty thus : The C string is divided in half, giving the
‘1 Octave ; the half nearest the nut is again halved giving the fourth,

~ each giving a degree ; and the other part from I to the Octave, is

- divided into 13 equal parts, each giving a degree. From these indi-
cations it is possible to calculate the value of each degree and assign

- the notes, In the following table I give the num ber of degrees and

- the calculation of their value on both plans, old and new, with the

¢ names of the 19 Indian notes assuming that pitch varies inversely as
the length of the string as shown by the position of F and the Octave
and that any errors thus arising have been corrected by ear :—

Indian Chromatic Scales.

. Degrees ... 1 2 K 4 5 6 7 8
@ Notes .. C ‘DAl D .- jod Efil - Efl E
od .. 0 51 102 153 204 2064} 325} 386
New .. 0 49 90 15 204 316 239 874
Degrees ... 9 10 11 12 13 14 15 16
Notes .. Esh  F "~ . Feh ' Fash G . Al Afl
- 0l . 442 498 549 600 651 702 753 804
New .. 435 498 543 589 637 685 736 787
Degrees ... 16 17 181 L#id0 20 21 22
Notes ... Afl .. A - Bfi Bfl B Bsh
old .. 804 855 906 966} 1027, 1088 1144
New .. 787 841 896 952 1011 1070 1135

The only values agreeing in each are. C, D, F, while new Ffl is

the just Minor Third, a mere accident. The 9 degrees from C to F
vary from 49 to 63 cents and then there is a sudden break, after

. which the 13 degrees from F to the Octave vary from 45 to 65 cents.
_This is the first intelligible presentment of the Indiar*scale which I
have been-able to effect. It will be seen that C,DA,D,Efl,E,F,Fsh,




37
~ tempered on the Quarter-tone system nsed in Syrin. .~ Hence, in the
usual transcription,, these T notes are indentified with some of the
others, possibly Dfil with DAl (not with C'), Effl with Ffl (not with

D), Bsh with F (as usual ), Fssh with Fsh ( not with Gt), Afil with

Afl (not with (i), Bfil with Bfl (not with A ), and Bsh with C ( as
usual ). ~These comparisons necessarily injure the original character
of the music, and give it a harmonisable appearance which is entire-
ly foreign to Indian music.”

16, But our method of dividing a whole tone either of’ 204 or !

182 or 112 cents into four, three or two tones as the case may

be, is not to make equal divisions, as has been supposed and done by |

My, Ellis ; but the divisions are to be made in accordance with the
intervals lving hetween two consecutive notes, For instance the inter-
val betweon & and . &, the first and second note of our Major Dia-
tonic Scale is S: 9 with 204 cents. Now suppose we want to
divide this ‘greater interval into two smaller ones or tones.
Then we introduce between g and &F. f&, a third note called =y. .
or D flat, which bem to the fundamental note s the ratio of 15 : 16,

because this same ratio or musical interval already lies between fhe |
third aud fonrth note ; and 7, or between the seventh and eighth |

note, fa and @, of our Major Diatonic Secale,
notes . &(. fo. and &, fo. will have the following two musical
intervals lying between them. If gr has 240 vibrations in a second
of time, 7. fT. has 270 vibirations, the interval being 8: 9. When
Fr. fT. with 256 vibrations is infrodnced between the two notes, then
the three notes gr (240 vib.), =y, f&. (256) and &f. f&.
stand to one another in *heutxo of 15: 16, and 128 : 135; having
112 and 92 cents respectively, in all makmw up 204 cents. But
this has not been done by Mr. Ellis. He has dmded the whole tone
of 204 cents into four equal parts and has assigned 51 cents to each
part. This is evidently incorrect and these notes chtained by eqnal
divisions are not actually sung in practice. Similarly are obtained
wrong results for other notes also. '

This done, the three

- . . - g ¥ . 4 S I
17. Again in assigning each subdivision to a Shrutee or
“‘degree’’ of the tweuty-two cycle, a wrong start is generally made by

some Writers ; because the first Shrutee or degree ( though it hegins &

from the (0) on which & is marked ) is to be marked where the first |

270 vib.) |
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Shruti ends and not where it begins. ‘According to the rule
given in’ vrrFary of tuning strings and- placing the twenty-
two frets, each indicating a Shrutee, the first fret. or Shruti
or “degree 7’ is to be placed after the zero (0) or the fixed
bridge on which the whole length of the wire or the vibrating
length rests, and when sounded gives the fundamental note. Accord-
- ingly the correet and proper way of assigning or marking shrutees is
' that noted in the Table D ; and is different from that adopted by Mr.
Fllis. By this process, the figure (0) comes on & or , the first
Shiratee on the second note, and the twenty-second Shrutee exactly
| comes on the octave &', giving 1200 cents. And according to Mr.
- Bilis, the twenty-second Shratee comes on . . . or B sharp,
having 1135 cents only.

18, Similarly Mr. Ellis made another experiment. He heard

Raja Ram Pal Singh playing on his gare (Satar)—a playing instru-

ment, at four different settings. With the aid of a tuning fork, and

assisted by Mr. Hipkins, a noted musician, he observed and took

' down cents for each note of the Diatonic Scale at each setting and
gof. the following results.

Scales set hy Raja Ram Pal Singh.

P'irst and Foarth setting :—

Obe; Ttz 0 1822 342 333 68D 871 074 1230
A smevorenn 0 174 830 477 697 908 1070 1181

NV pcemdvtbumnebamse U D3 37 408 GRE 290 1070 1200

AT s I P L S NI i D L E (& A B C
Second setting:—

LODS, wuvennirnveenes 0 183 271 584 086 872 983 1232

WA i trvaise 0 204 259 498 085 396 1011 1200

O £ SRR P (. D Tff1 I (4 A Bfl ¢
Third setting:— '

Obgy wissvasatsng 1 113 314 H34d 686 828 1017 1198

FEW: vissseanuwnsvasnns | 99 316 498 685 787 1011 1200

| Notes.. . el 0 Df1 Efl F b Af1 Bfl ¢

i ].‘lffh ﬁf,ttm r—

| Obs. .. e 000 366 490 707 781 1080 1087

i\'cw wensa sl 49 374 498 685 787 1070 1200

{ Notes....coiiiiunonnss © Df1 E 1y (x Afl B c

J:‘hese results when compared with the cents, put in my Dmtomc
 Major table will show that the cents obtained by Mr. Ellis have not

- e

e
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 setting do not tally with those of the second setting, nor those of the
third setting with those of the fourth setting. Even the cents observed

~ for the Octave (=) differ for all the four settings. But there is no

" wonder that such varying results were obtained. Because Mr. Ellis

h_imself says that the setting of the frets was a “pure matter of ear
and memory’’; and ¢ the frets were moved somewhat hastily and

perhaps were not arranged with the accuracy that would bave been.

attained by a professional musician.”

19. I may state in brief that attempts were made'in three diree-
tions or ways to solve the question of Shrutees. Messrs. Pingale
and Sahasrabuddhe among others tried to solve the question by divid-
ing the whole speaking length of the wire into forty-four (44) equal
units, and then trying to assign the positions of the twenty-two
Shrutees. The faults of fheir method have been explained above.
* Raja Surendra Mohun Tagore divided the string into two equal
parts, which again were subdivided into equal parts, each c(mtaiﬁing

a varying number of equal units which he designated as the Shrutees

I have already shown the erroneousness of this method.. Mr. A. J.

Sl Eilis divided each interval into as many equal- parts as there were

Shratees . ¢. 4, 3,0r 2. T bave shown above how this method too does
not give a satisfactory solution. The reasons as to why Mr, Ellis could
not get satisfactory results in all hisc experiments were: firs,
as he admits,the original freatises on Hindu Music were not accessible
4o him. Secondly, the experiments were made on frotted instru-
ments. In these instruments, the pressing of the wire or string down
4o the fret increases the tension, thereby increasing the pitch. The
 height of strings above the frets in-different instruments varies largely,

say from 4 to 6 millimetres. Again in playing the same notes on dif- -

ferent occasions, the same performer is likely to commit mistakes on

account of defect of ear or want of proficiency. And, asis admitted -
] difficult to determine the
_ minate differences of pitch between ‘notes with qualities of tones 80

by Mr. Ellis himself, ¢it is exceedingly

-di_ﬁ‘erent as’tﬁose: of plucked strings and tuning forks.” .

e 20. -Now-1t magy' be asked thﬁ'i; the s (Sh'rﬁtees'j in the table :
- “of 22 Chromatic notes or the Shrutee Scale (Table D) do not '§
for ‘each of the 7 notes .

apparently correspond to those assigned

"__Been'cofref;il:'bne's. The obsérvations noted in the first line of the first

k]

" it will be easily seen that

" notes including

twelve or twenty-two notes,

_ which the Sapskrit']ﬁﬁitﬁfs-'.hgv
finer scales. It is to'be no
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in the Diatonic -Major Scale. This point is . cleared thus. As
explained by Sanskrit writers & Shrutee is any audible musical
note given by plucking the wire against the bridge ; or to speak in
terms of the scientist of the West, Shratee is the smallest musical
interval, lying between any two consecutive notes of the musical

_ scale. T may make myself clear by giving an example. The musical

interval between & and f. . of the Diatonic Major Scale (of eight
the octave) is 8: 9. This interval was first
divided into three smaller ones, each ‘being called a Shratee. The
author of TrrE=ra first laid down that that . f©. has three Shrutees,
But for developing this Diatonic scale into the -Chromatic scale of
it was also laid down that & and
are to be kept unchanged (s7/%a )- Therefore the eight Shrufees
of @y and w (four for each) had to be distributed among the other
notes, after retaining one for each (one for,& and one for ). Thus
to distribute the remaining six Shrufees among the other notes, it
was necessary to divide the interval §:9 between gr and &. 1. into
four fyFa €S, each called a Shrutee. Under these circomstances '
] o Shratee is not a° unit of measure-
ment, as has been supposed to be the case by several writers; bub
it is an interval lying between any two conseeutive notes, and as such

. is liable to be subdivided into as many smaller intervals as there may

be {3zq eqxs, or modificatigns of tones. Shrutees may be more than
twenty-two also, this n_i\n}ber.-bein g the one generally accepted, some
Qanskrit authors recognising 42, some 66 and some saying that they

are innumerable.

o1, Tt will thus be seon that in forming the Chromatic Seale of |

twenty-two Shrutees,"th'é'3",.Ba.j:d’é"-iiiéi;hqdw;qf_i;_:gpqducin g smaller ratios
or intervals is observed,';__gg_th_gﬁ_,_pgrsuad_ip forming the scale of
twelve notes. ke rule of perfect concord on which Sanskrit writers
ot so much emphasis, has. been strictly observed in all the

how the Chromatic scale of twelve

how

ﬁut _ :
Tt will also be “clear

scales.

notes has been formed out '6‘f't1}63_il)iath_iic-scale_of geven notes; and

how the scale of 22"nofqeg_qr-_tha§;ﬁ;ﬁmﬁee" scale has been® worked out
from that of twelve “notes. - 1hav already explained the methods

dopted for evolving higher and
those: scales Which -are worked.

od th
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out strictly on the lines laid down by our Sanskrit authors are
constructed on a thoroughly scientific basis ; and they fully (through
their intervals ) satisfy the test of the system of cents adopted by
Mr. A. J. Ellis.  The theory of the grags or Diatonic Major scale
‘has already  been propounded above. From all this it will
be evident that the Sanskrit writers were fully cognisant of the laws
of the censtitution of musical sound, which have been approved: of
by modern science ; that they worked out their scales not ¢ arbitra-
rily 7 but on definite and regular fixed laws ; and that in formulat-

ing their scales they were led not by “.atrificial 7 ideas, and were
guided not by ““ capricious ” suppositions, but proceeded on precise

rules and privciples.

22, By means of the Diachord and these tables which have been

worked out from Sanskrit writers, the Musical Secale can be deter-
mined with mathematical pre(-iu.inu The Diachord with its moving
bridge gives us an accurate means of determining the several notes
correctly ; and the notes of the instramentalist or vocalist can be
tested by referring them to those produced on the Diachord. Like
the tuning forks of the West which are used Yor testing the correct-
ness of the notes, the Diachord with its,moving bridge serves us
the same purposc.  The ear, which at present chiefly guides the
musician—instrumentalist, or vocalist—is not always an tufallible test
of rhe correvtuess and justness of the notes 5 it is liable to vary in
its eapaciry of adjudgment.  Hence the great importance of the
Diachord.

25, The experiments which T made with the Diachord, were

conducted with the assistance of Prof. Abdul Kareem, an expert pro-
fessional vocalist of reiown. The results of the experiments which I
bave been making for the last few vears, have been verified by him.
And it is no small satisfaction to me, and I believe, as wellas to the
public, that the results of my study of the theory of the Hindu
Musical Scale as propounded by the old Sanskrit writers have been ap-
provedof and amply corroborated by eminent professional artistes
like Prof. Abdul Kareem. It might be stated here "that but
for the kind belp and open-hearted assistance of the Professor, I

should not have been able to lay these few ideas before the public. If

cannot but hiere express my heartfelt obligations to the works of modernf ooi1 o cts on Music alsoas on other  spheres of ackivity:
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Indian writers like Messrs. Kunte, Pingale, Saﬁgsmbuddhe, Ban-
batfi, Chinna Swami Mudliar, and Raja Surendra Mohun Tagore

among others; and also to the works of European writers like Sir

W1111u.m Jones, Capt. Day, Messrs. Bosanquet and A. J. Ellis, for
the valuable light of information and criticism which they throw upon
the subject. To the study of Hindu Music which these writers
‘made and to their labours for regenerating and encouraging this Art

- of Arts, I humbly and respectfully add my share, infinitesimally

small though it is. As endeavours in this direction are carried
and pursued further, it is quite possible that more light will be
thrown on the subiect; and perhaps the results which I bave
obtained at present might undergo modification. I stand open to
correction.

24. I cannot conclude without making an appeal to the public
in the interests of this Art of Music. At present, broadly speaking,
the Art is confined to two classes, professional Musicians—Vocalists
or Instrumentalists—and the operatic (&) stage. And if the
excellence of the Art is to be found anywhere, it must be admitted to
eRist_among the Frofessional Musicians only. All ecredit is due to
them, because in spite of the absence of material enconragement in
recent times, they alone have still preserved and protected this ancient
and richly developed Art from total extinetion.  Our Hindoo veligion,
which is 0 comprehensive jn its relation to life as to hardly leave any
subject outside the sphere of its influence, has done not a little, in fact
1t has done the utmost, by means of the numerous rites and
ceremonials which embody music as a part of thelr programme; to
preserve, cultivate and develop this Art. The great stimulus which
Institutions like the Gayan Samaj of Poonn and other centres, and
the Gandharva Maha Vidyalaya of Inhore ( the Academy of Indian
Mausie, conducted by Pandit Vishnu Digamber Paluskar ), have given
to the study of this Art by creating a wide interest among the people,
must be candidly acknowledged. All these attempts are surely com-
mendable, but looking to the steady and slow decline of this Art

10 recent times, it must be recognised that they are insufficient for the

purpose in view. The blind imitation of the Westerns which was the
besetting sin of our educated people about 50 years ago, has had its
No other
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iinstitution succumbed to the pﬁsﬁioﬂ 80 "cb'mpletely a8 our Dramatic :

' -Stﬁ.ge. The harmonium and piano of the West soon' took the place of

the Veend, Bin and the Sarangi and the musical- precision and rich
melody of old soon gave place to imperfect and graceless music.

 Tnstraments of the harmonium family with fixed ‘keys which reign

supreme at present on our stage, are based on the European Temperate
‘Seale, which is admitted by Buropean musicians themselves to be a

. defective scale. As observed by Professor Blaserna, ‘it isan in-

correct scale. It has destroyed many delicacies and has given to
music, founded on simple and exact laws,sa character of almost coarse
‘approximation.”” These are instruments with fixed keys, they restrict
o musician by compelling bim to choose & note out of a fixed scale.
and that too arranged on an approwimation to natural tones. Again
the notes on the piano or harmonium die away rapidly and do not
give rise to overtones which aure the essentials of rich and gooa music.
Aroha (ascent), Avaroha (descent ), Murchchhana (a quarter-tone ),
Mends, or Ghasits—all these are necessary for the proper execution
of » Raga or Ragini; and in the very nature of things, they cannof

e had on the harmonium or piano. Yet our musical pieces which.

%

are composed in accordance with the rules of Indian Music, are sung
on the stage in accompaniment with these instruments | For example, . '

the singer of gridr ®rst (& Raga ), obtains on the harmonium not
the counterpart of his Raga, but quite .a different tane ; and the
result is the creation of imperfect music.apd ludicrous incongruity.
And  yef, it is this incongruity WHich is enacted and

_tolerated op our dramatic stage, night after night! As Professor

Blaserna Tightly observes, «“music founded on the W@w scale
‘mast be considered as imperfect music and far below o ical sensi-
bility and aspirations. That it is endured and even thought beautiful

" .only shews t at our ears have been systematically falsified from in-

" ‘noisseurs onl%in Europe. Butl would add that the fempered scale has been

.. natoral scale in the hearlf_utur.a'itr-_:

f-.mqy.”*' How traly do these remarks hold good in our case, may .

= Hon, Mr, Muir Mackenzie explained to me that vocal music and music on
sinstruments of the violin family is sung and plyed in the: sxact scale by con-

.adopted in Lurgpe {o suit the exigencies of instroments with fixed keys. Its
.advantages for the Turopean system which is .dependent on transposition and

" .unlimited modulation from one key to another are felt to far outweigh its dis-

‘advantages, and there 1§ very little srobability of a ‘retarn being made to the
A 'E%\rope.-.AL the same time: Indian Music which

is not dependent on . extensiye .mo

pered scale,

tion has no need whatever for a fem- . Y

T
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