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PREFACE

Fascinated by the outstanding developments in modern thfeore?li:al
Phonemjcg mainly due to such pioneers in this noble branch of .lmgms 1c
science as Vacuex! of Prague and W. Freeman TwappeLL? of America, I was
tempted o determine the status of the interesting phoneme' known as the
Aytam in Old Tamil nearly a decade ago from the point of view of this new
methodology, The present Monograph owes its origin to this.

"
Now the question arises — « What is meant by ‘ Phoneme A smag
number of typical unit-sounds having themselves no meaning are arrange
n a certain fixeq way in each meaningful form of every language. These
signals are generally called phonemes and they go to make up the ’meamng-
ful forms that are uttered® Such a usual definition of ‘phoneme’ leads to

1. CL Vackz, One aspect of the Phoneme Theory, Proceed. of the Second Interna.
Congr. of Phonetie Sciences, Cambridge at the University Press, 1936, pp. 33-40.
2 CLWF TWADDELL, On Defining the Phoneme, Language Monographs, No. 16,
Baltimore, 1935,
s et BroomFrELD, Linguistic Aspects of Science, International Encyclopaedia of
Unified Science, Vo 1, No. 4, 1939, p. 21
I. had occasion to discuss phoneme with Prof. Siddheshwar VARMA (of Jammu,
pashmir) and Prof. Daniel gomgs (Dept. of Phonetics, University College, London). At
that time Prof, JONES made the following remarks, in a letter dated 17th March 1947
o Prof, VARMA, which are relevent to our discussion here:— ) )
-1 phoneme doeg not seem to me to be necessarily connected with meaning,
though it jg in fact generally connected with it. I mean that pairs of phonemes are always
capable of distingus hing words though they do not always actually do so. It has never
seemed to me advisable to briné meaning into the definition of the phoneme.”
CL. also L, BLooMFIELD, A Set of Postulates for the Science of Language, Language
Vol. 2, 1926, . 157, ’

. BLOOMFIELD, Review of Eduard HermanNn, Lautgesetz und Analogie, Language,
Vol 8, 1932, p, 235,

__ Vide, Dapje; JONES, Some Thoughts on the Phoneme, Transactions of the Philolo-
gical Society, 1944, pp. 1211
f, further, C. F. Vox:cr:x.m, A Sample of Technical Terms in Linguistics, Interna.

Journ, of Americay Linguistics, Vo). 14, p. 120, (1948). .

Any careful readey of this Monogr’aph will see that my theory of the alpha-phoneme
addresses jtself to the ‘ conceptual ’ (‘formless’, more precisely speaking ; Ol'dl.'nal‘ll}.' ’
even the ‘concept’ g still embodied with a *form >, however subtle it is. [Cf. m thls
connection I, BrooMrreLy's criticism of Karl PEARSON’s Grammar of Science, 2nd edmo?,
London, 1900 ; 374 edition Vol. 1, 1911, in L. Broomrrw's review of Wilhelm HAVERS's
Handbuch der erklirenden, Syntaa; La.n,guage Vol. 10, 1934, p. 34, footnote 2. BLOOMFIELD
speaking here of Karl PEARsON’s ,work 0bse1"ves “It is a classical treatise, which.loses
ml:lch, hOWever, by ig'noring linguistic values ; thus, Pearson leaves otherwise simple
th}uES in a fog by saying ‘conceptual’ where the linguist would say ‘verbal’.”] I owe
this ‘aesthetjc Suggestion to $ri. B. Cuarranya DEva).



2 PHONEMICS OF OLD TAMIL

a succession of several questions, and the attempts to answer some of them,
at any rate, constitute the theoretical framework of modern phonemics.

One important question is whether phoneme grouping is, or is mot, a
product of acoustic analysis.t More or less following W. F. TwADDELL in this
matter, I made my maiden attempt, so to say, to define the Phonemic status
of the Aytam as early as in 1941. Byt very soon I discovered this Aytam-
phenomenon to be extraordinarily interesting. I found also a little later that
this Aytam or rather more precisely speaking, the Aytam-phenomenon could

be a strong pointer to the redefinition of vowels and consonants in human
speech.®

At the time when my interest began to be aroused in theoretical
phonemics, I found myself to be on the very threshold of the development
of a particularly intriguing situation in theoretical phonetics as well, however
unrecognised, at any rate explicitly, by earlier workers.

Helmholtzian conception, ScRIPTURES’s qualitative equations and the
experimental evidence brought forward by TanakapaTte (Cf. footnote 87),

The ‘formless’ here corresponds to langue and the *form’ corresponds to parole.
(For the conception of langue and parole according to my predecessors in the field of
Phonemics see VacHEK, op. cit,, p. 35.) :

Tolkappiyar’s genius consists in suggesting this *formless’ through ‘form’ (his
Kurriyalikaram ; Kurriyalukaram and particularly the Aytam; see especially Tol., Elut.,
siitra 101), )

The alpha-phoneme concept is developed from out of this beautiful sugggstmn
coupled with “a generalisation [Laboratory Phonetics furnishes] developed inductively
from an adequate (or, can the situation be more properly described in the very x.latv..lre
of things, extremely inadequate even at that purely empirical level ?) bod'y of qualitative
pointer-readings ” (cf. W. F. TwappeLL, On Defining the Phoneme, op. cit.,, p. 37), thus
elevating Phonetic science to a deductive level. ) L

Martin JoNsoN while discussing ‘ Significance of Interval Invariance’, in 1315 A.na-
lysis of the Lorentz-Einstein Interlocking of Time- and Space-observation’, (Time,
Knowledge and the Nebulae, an introduction to the meanings of Time in physics, astro-
nomy, and philosophy, and the relativities of Einstein and of Milne, .Fa::be.r & Faber Litd,,
24, Russell Square, London, 1946, Part TI, Ch. I, 1, p. 53), refers to his “ view that lu}ow-
ledge as communicable might well be non-existent without the constancy of a signal
Velocity of some I{ind.)) ] )

The alpha-phonoid (cf. footnotes 93 and 94) is the “form” which is given pre-
cisely the same meaning as “ constancy of ¢ expressed as ‘invariance’ of the fo’l,Jr-fllmen-
sional ‘interval’”, (Martin Jomnson, ibid., p. 52), suggesting the “formless” (ie. the
alpha-phoneme) which is wholly subjective (cf. footnotes 71 and 77) and, therefore,
raakes our ultimate knowledge of speech-universe communicable, bemg an a1:b1trary
signal “for idealiseq signalling as a novelty in being an a priori convention, an ‘agreed
number’ independent of the empirical.” (Martin JOHNSON, Ibid., p. 118). )

4. CL. W. F TwabpeELL, Miscellanea, Answers to ANDRADE’s questions, Language,
Vol. 12, 294.

5. Cf. C. R. Sangaran, On Defining the Alpha-Phoneme, Current Science, Vol. 13,
1944, pp. 11-12.
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G. Oscar RUSSELL and others had all been brought to a new peak of opposi-
tion. The situation obviously set the stage for the alpha-phoneme theory as
a generalised Aytam-phenomenon.

) In my very first paper itself on the subject of the Aytam-phenomenon
‘ln Old Tamil® I demonstrated the possibility of defining the Aytam by
section-idea’ in the familiar manner of Dedekind’s postulate. My deve-
lopment of the theory of the generalised Aytam-phenomenon in human
Speech starts from exceedingly elementary considerations. These form the
various bricks of the construction. My contention has been throughout this
beriod of a decade that a development of certain altogether fresh ideas is not
only possible but also is logically obvious and inevitable, granted the initial
idea. From a very simple view of the physical situation of human speech,
the purely theoretical approach to the whole problem is captivating. It is
more than my conviction that any one with sufficient faith in the usefulness
and essential truthfulness of the initial idea would have travelled a similar
path as I seemed to have done in all my investigations throughout. It is as
it were uncovering an already existing situation. I have ever since felt an
urge to impart at least a fraction of the excitement and exhilaration which
has been attending the working out of a fresh line of invesigations, as the
adventure is very much fascinating. It is hoped that the theoretical back-
ground provided in the present Monograph will achieve this objective to some
small extent at least.

Here a word may be felt necessary to make my position regarding the
meaning of the investigations concerning the Aytam-phenomenon quite clear.
First, T was able to show that the so-called Aytam in Old Tamil made its
appearance between a vowel and one of the following six consonants: k, c, ¢,
t, p and r. It is this conception alone which led me further on to make a
wider generalisation of the Aytam-phenomenon.” My construction is an
auxiliary idea for the purpose of visualisation. No physical meaning is
ascribed to it. Nor does the original formulation of the theory involve any
idea concerning the ultimate nature of the physical, physiological and psycho-
logical causes of the speech phenomena themselves. It has been only a

representative idea.

L. BrooMrIELD8 thought that “any form of the language is completely
and rigidly definable as a linear or quasi-linear sequence of phonemes.” I
differ from him. It appears to me on the contrary that the combination of
phonemes (sometimes, at any rate) is of a definite composite character.

6. C. R. SANKRARAN and N. K. SRiNvasAN, The Phonemic Variants of Aytam in
Old Tamil, BDCRI, Vol. 2, 1941, pp. 343-50.
7. C. R. SANRARAN, An Introduction to the Study of Old Tamil Phonemics, BDCRI,

Vol. 8, 1947, p. 90. (Hereafter cited as Introduction).
8. L. BrooMrIELD, Linguistic Aspects of Science, p. 24.
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Tolkappiyar’s recognition of Kurriyalikaram, Kurriyalukaram and the Aytam
points towards this. There is no linear arrangement in a configuration of
vowel plus Aytam plus consonant. The term plus used here should by no
means mislead the reader of this Monograph to think that the combination of
the three is mere addition. The combination here is like a very general type
of such a combination in mathematics (that of operator and operand, selective
operators being a particular case).?

If ¢ represents the function of the phoneme, @ (f) may have different
speech-forms and meanings which are determined by coordinates in time and
space, i.e.,

=1 (f,t,5)

ro X 2%y &y
<+ 0, = 0, and
D s? o ot

Now it is my hope that this Monograph will also be useful p'articularly
to the field worker  who operates with the living Dravidian dialects (See
footnote 55). For, such a one is in dire need of a work which will take him
into the intricate phonemic structure of Old Tamil% An insight into this
structure is provided by Tolkappiyam, the oldest Tamil descriptive grammar,
from which a modern student of phonemics can easily rediscover many a
concept that is coming into vogue today.

4010

and

. Phonemics is an essential and an indispensable discipline to all linguisti-
cians alike — be they comparativists or descriptivists., Above all, there is a
real need now for the presentation of my investigations on Old Tamil Phone-
mics since it is through these investigations alone that it has been felt pos-
sible to effect a harmonisation of Phonemics with Experimental (?) Phonetics,

9. Cf. EppingTON, The Philosophy of Physical 'Science, Cambridge at the University
Press, 1939, p. 26. (cf. Footnote 13a).
] The non-additive relation here is parallel to the important non-additive relations
in physics as pointed out by EINSTEIN in connection with his rejection of the familiar
formula for the addition of vectors (compounding of velocities for light; cf. Albert
EINSTEIN, The Meaning of Relativity, Methuen and Co., Ltd., London, 4th Edition, 1950,
p. 535, on the addition theorem for velocities) and also the non-additive and organic
sgclal relations as pointed out by KorzyBskl. (Cf. Oliver L. REiser, Historical-Cultural
Significance of Non-Aristctelian Movement and the Methodological Contributions of
Korzybski, Papers from the Second American Congress on General Semantics, Institute
of General Semantics, Chicago, 1943, p. 8).

10. C. R. SangaraN and G. S. Gal, An Attempt at Demonstration of the Non-
Numerical Mathematical Discourse of Linguistics, JGJRI, Vol. 2, Allahabad, 1944, p. 179.

10a. Field techniques in Descriptive Linguistics are ably discussed in an article

bearing that title by Eugene Nipa in the International Journal of American Linguistics,
Vol. 13, 1947, pp. 138-46.
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the study of the tell-tale sitras in Tolkappiyam which describe the Aytam-
or rather, as we can more legitimately interpret, or extend the concept as the
Aytam- Phenomenon being solely responsible for an attempt at such a har-
monisation.

It is difficult to believe in a Monograph of this kind that one has
entirely avoided errors. I trust however, that there are none of a serious
nature. My labours here will be amply repaid if this work which is ushered
now as the first of the Dravidic studies from the Department of Dravidian
Philology, Deccan College Post-Graduate and Research Institute, Poona, suc-
ceeds in stimulating further interest and research both in theoretical Phonemics
and in its varied applications in different aspects, particularly to the entire
Dravidian field.

Phonetics Laboratory, C. R. SANKARAN.

Deccan College Research Institute,
Yeravada, Poona 6, India.
16th February, 1950.
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TRANSLITERATION

Generally the ordinary Roman transliteration method alone has heen
mainly followed in this Monograph.

The International Phonetic Transcription has been only used sparingly
when the symbols of the International Phonetic Transcription are enclosed
within rectangular brackets. Otherwise the system of transliteration through-
out here is the adoption of that of the Royal Asiatic Society with the modifica-
tions indicated below :—

Description of Special Symbols :—
n (&r) alveolar nasal.

T (») The cerebral (or retroflex) r of Tamil-Malayalam group ; trilled
to a greater extent than the post alveolar 7 (» of the Tamil script and / of
the Malayalam script).

rr (»m) The long alveolar plosive of the Tamil-Malayalam group (with
or without any such r sound which is usually incorporated in the evalua-
tion of literary Tamil. 55 of the Tamil and 7" of the Malayalam scripts.)

1 () voiceless retroflex lateral. It is the retroflex continuant of the
Tamil-Malayalam group (4» of the Tamil and ¢ of the Malayalam scripts).
According to the empirical phonetician, it is “ a frictionless continuant having
an obscure unrounded back-vowel quality. ! is made by drawing back the
whole tongue, and spreading the blade laterally, making it thick, short and
blunt, so to speak, so that it approaches the middle of the hard palate. The
result is a very retracted liquid sort of r-sound.”!1?

The Non-Linear Phonemes ~—

i (3) Kurriyalikaram,

 (2) Kurriyalukaram.

The empirical phonetician usually describes it as “ the unrounded (or
lip-spread) variety of u appearing in final position in Tamil and in [the
so-called] ‘vulgar’ or colloquial Malayalam dialects.” (Cited from
A. C. SEkHAR’s unpublished Ph.D. Thesis).

co (o) The so-called Aytam.

11la. Cf. J. R. FrrH, A Short Outline of Tamil Pronunciation. Appendix to ARDEN’S
T'amil Grammar, p. xvi. ’



INTRODUCTION

In my earlier paper!? only a few traces of scientific phonemic analysis
of Old Tamil in Tolkappiyam were discussed. The object of the present
Monograph is to go further into greater detail of phonemic analysis of Old
Tamil exploiting the oldest descriptive grammar of Tamil for this purpose.

Phonemes are significant classes of speech-sounds, in terms of which
alone an organisation of the descriptive study of speech sounds of any
language is possible. We meet with the accurate description of phonemes
of the Old Tamil language, built apparently on the results of phonetic study,
in Tolkappiyam, which is the oldest descriptive Tamil grammar. Such an
emphasis on the pattern inherent in the sounds of the language of study, and
the attempt to establish, on the basis of their occurrence and distribution,
the types of sounds which must have been significant in distinguishing the
meaning of words is not met with even in the Astadhyayi of Panini.!3

Tolkappiyam, for instance, deals with defective phonemes some of which
appear only initially while some others only finally.

We also learn from this great work a good deal about the allophones
or positional variants (viz., members of a phoneme which is itself a class of
speech-sounds) whose variant character is determined by the neighbouring

phonemes.

It is quite obvious that the analyst who operates on the spoken language
has certain clear-cut advantages. For, he can himself hear and record the
fine details of articulation (as far, of course, as the ear can judge!)13a and

12. C. R. SaNkARAN, Introduction, pp. 87-96.

13. Ibid. p. 87.
13a. It has already been recognised by earlier workers in the field of Physical

Phonetics that the so-called subjective method of analysis (by ‘subjective’ here is meant
only judgement of spoken sounds by the ear and not the more subtle sense of an ‘inner
transcendental experience’ [Cf. E. A. M1LNE, Nature, Vol. 163, 1949, p. 856 ; also H. S. RuUSE,
Nature, Vol. 163, 1949, p. 932] involved in the alpha-phoneme theory ; cf. footnote 71) of
composite sounds such as the human voice, however, apparently simple and undoubtedly
useful too in certain restricted instances, is inadequate when greater details are required
and that this end is attained only by what has been hitherto usually recognised as the
objective method of analysis of the wave form of the sound which is recorded by means
of optical, mechanical, or electrical contrivances. (Cf. Takur6é Tamaru, Jlichi OsaTa and
Takehiko Tesma, A6-12 — Physico-Phonetical Studies of the Sounds Spoken in the
Various Districts of Japan, Fifth Pacific Science Congress, p. 2241).

But clearly this is not all that can be said in regard to this matter., For, to anyone
who carefully follows the arguments developed in this Monograph it will be evident that
t? understand speech-phenomena at a deeper conceptual level, both the so-called subjec-
tive and the objective methods of study ought to be combined more than as a mere
ad;ition of the two methods (cf. footnote 9).
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can have even recourse to a native speaker in case of doubt on any point.
But there are undoubtedly very serious limitations to an attempt at the
phonemic analysis of a langqage which is no longer spoken.

These limitations, doubtless, are the available scanty evidence (or, more
often, as it truly happens, even the much more annoying complete absence
of any evidence!), and the uncertainties due to imperfect orthographical_
representation and incomplete attestation — uncertainties which one cannot,
without much difficulty, guard oneself against. However, it is possible to
overcome these limitations to a considerable extent by means of inferences
based upon comparative evidence, internal (from the language itself, how-
ever scanty the direct evidence) or external (from related dialects or lan-
guages) and on historical evidence (earlier!* or later stages of the language).

No one would deny the necessity for a descriptive analysis of the earlier
stage, even some of whose traces in certain forms are no longer present in
a language spoken today, for such an analysis alone would complete the
picture of historical development, not only of individual sounds and words,
but of the pattern of the language as a whole.

The author of Tolkappiyam by the rare insight he has displayed in his
work, in regard to his treatment of the Old Tamil spoken in his timel5 has
made the work of any modern analyst operating on the Old Tamil consider-
ably easy.

In the present Monograph, we are mainly concerned with the linear
and the non-linear ¢ phoneme-combinations’ in Old Tamil as revealed by
some of the tell-tale siitras of Tolkappiyam hoth in the sections dealing with
phonology (Eluttatikaram) and morphology (Collatikiram).

14. Even in spite of the paucity of direct evidence in this connection, the rigorous
reconstruction methods can be used most effectively here,

Cf. G. Bonrante, On Reconstruction and Linguistic Method, Word, Vol. 1, 1945
Pp. 83-94; 132-161, Word, Vol. 2, 1946, pp. 155-6. ’

For further light on the methodological questions involved in this problem, see
G. S. LANE, On the Present State of Indo-European Linguistics, Language, Vol. 25, 1949,
PD. 333-42 (especially 337-38).

15. Cf. Introduction, p. 88.
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LiNear aND NoN-LiNEAR PHoNEME COMBINATIONS IN OLp TamiL

While speaking about the so-called origin of the sound-classes, although
the author of Tolkippiyam appears to follow on the surface the Sanskrit
grammarians, it redounds to his credit that he does not expatiate on the so-
called Mirdhanye sounds. For, in accordance with modern scientific Phone-
tics there is no sound produced ‘ in the head ’.16

In the first siitra of Eluttatikaram, Tolkappiyar lists the linear pho-
Demes, i.e., phonemes occurring one after the other in the stream of articula-
tions.17

1. Enumeration of Phonemes in Old Tamil :
Eluttenappatupa
Akaramuta
Nakara viruvay muppadbtenpa
Carntu varan marapin munralankataiyé.

TS s L@
IYSIpS TSI DSl (1pLiLicedBeTL
Frip g auret wri9er eperpevmsen-Gu.

“The thirty sound-classes (phonemes) from a to 1 except the three
non-linear phonemes are termed Eluttu .

The very fact that in the first sutra of Tolkappiyam, Eluttatikaram, itself
Wwe meet with the statement that there are only thirty linear phonemes in Old
Tamil, nullifies CALDWELL’s unwarranted assumption of the convertibility of
surds and sonants in ancient Tamil.’8 It can be also inferred that Tolkdp-
Diyar realised that the differences between the vowels [i] and [I], [u] and
[U] be marked in transcription by the use of distinct symbols, and not
merely by the use of a mark of length, for otherwise he would not have stated
that there existed thirty phonemes (12 vowels and 18 consonants), but would

16. WALTER-RIPMAN, Elements of Phonetics, p. 14 (Dent), 1932.

17. For TRUBETZROY’S conception of linear and mnon-linear contrasts see his
Grundziige der Phonologie, (Travaux du Cercle Linguistique de Prague, 7 Prague 1939).
Cf. also Z. S. Harnis, Language, Vol. 17, p. 347, 1941.

18. Cf. CawoweLL, Comparative Grammar of Dravidian Languages, pp. 22-23.

C. R. SANEARAN and A. C. SexuAR, Middle Dravidian Morphology, BDCRI, 6, p. 159,
1946 ; see also P. S. Subrahmanya $astrr, Tolkdppiyam Eluttatikdram with an elaborate
(Tamil) commentary p. 5, 1937. Vide Introduction, p. 89.
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have said instead that there existed only 25 phonemes (7 vowels and 18 con-
sonants). It is significant to find a striking agreement in this between Tol-
kappiyar and the empirical findings of the modern investigator, revealing
thereby Tolkdppiyar’s very rare insight19

2. Organs of Articulation :

It is to be noted specially that the author of the oldest Tamil grammar
departs from the view of the traditional grammarians and appears to subscribe
to the modern accepted notion that the physiological characteristic of an act
of speech is that it occurs in a specific locus of the human body, the respi-
ratory tract and the mouth, rarely (as in esophagal speech) the stomach.
If a cross-section be taken of the stream of speech at a given moment, each
of the organs concerned is seen to have at that moment a specific functional
status; a moment later the situation would be different. Obviously the
different organs do not change from one functional status to another always
at the same moment ; the statuses overlap.??

Tolkappiyam Eluttatiledram Pirappiyal (Chapter 3) deals with the so-

called origin of the speech-sounds with reference to the organs of articu-
lation: — '

Unti mutala muntuvali tonrit
Talaiyinu mitarrinu neficinu nilaiip
Pallu mitalu nivu miukku

Mannamu mulappata venmugai nilaiya
Nuruppur ramaiya nerippata nati
Yella veluttufi collun kalaip
Pirappinakkam véruvériyala
Tirappatat teriyun katci yana.

255 apsor wppgieuaf] Cgirer s

S gy AB_prhay COperFey ﬁ%v@u
woy Bz srop apa@td

YT emr(1p periii. Qouehrpanm Bdvwirer
2Ly m menow Qppliu. prig

TeNT Qaueps Hies Qe gy GrivL
819 @ssth CarmCa )

Soliu_g Qgifluym &rl & wrer.

“It will be evident on careful observation that all the sounds (in the

Tami] language) are but the results of the modifications which the air under-

Ameriii-n W. N. Locke and R. M. S. Herrner, Notes on the Length of Vowels (II),

5 Speech, Vol. 15, 1940, p. 79.
- CL Introduction, p. 89.






PLATE I
X-ray Photographs of G. O. Russell

“ American English. Young Lady from Central Ohio. Do these tongue positions sub-
stantiate a one, two or three cavity-tone theory ? What causes a supposed 2 resonator
effect in the vowel of Fig. 6 and not in Fig. 8 or Fig. 11?7 "

“Note: But little difference between the tongue position for the vowels in the and
pup was found.”

Fic. 3 Fic. 4
Vowel i (ee in peep). Veowel 1 (-i-in pip).

Fia. 7 Fic. 8
Vowel & (-a-in pap). Vowel a (an in bah or balm).



Fic. 9 Fic. 10

Vowel 9 : (aw in maw or bawl). Vowel o

(o-e in pope).

Fic. 11

Fic. 12

Vowel u (0o in boob or rune). Vowel @ {(vh in idea, the or pup).

Fic. 13 Fic. 14

Vowel U (oo in foot). Vowel y

(it in miide).

with lip rounding.

Reproduced from G. Oscar Russell, “The Mechanism of
(1929), pp. 89 and 90, with the kind permission of the author
the editors of the Journal.

Speech”, JJAS.A., Vol. 1,
and with the courtesy of
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goes in starting from navel, and passing through light parts [?] — chest, neck,
head, tongue, hard palate, teeth, lips and nose .2

3. Organs of Production and Places of Articulation :—

In this connection it may be noted that modern commentators (or rather,
interpreters!) of Tolkappiyam have often been using the irresponsible expres-
sion ‘organs of production’ for obviously the more correct ‘ places of articu-
lation ’.

It may be observed here that cven to speak of the ‘places of articula-
tion’ is scientifically inaccurate. That was why G. Oscar RUSSELL, the great
pioneer of X-ray investigations as applied to speech, was, in his “Speech
and Voice ”,* led on to ascertain the forms and sizes of human speech cavities
as also the position and relative relationship of the various physiological
organs which actually appear when producing certain speaking resultants.2
The form of the vocal cavity is regulated by movements of the muscles which
are not and never can be still for an instant. There can be only vowel move-
ments and never vowel positions.2

4. Vowel Quality Differences :—

Regarding the vowel quality differences it will be interesting to note
here what G. Oscar RUSSELL has to say : —25

« I am frankly surprised that none of those who have studied the

vowel should have ascribed to surfaces and their influence any of the
qualities manifest in vowels.... In his Science of Musical Sounds he
[D. C. MrLLER] reports his experiments with an organ pipe having double-
walls between which he could pour water, and noted that during the filling
the ‘quality changed, conspicuously thirty or forty times ’, even though the
dimensions of the ‘resonance’ cavity itself were kept constant.26

21. P. S. Subrahmanya Sastri, Tolkappiyam Eluttatikaram Pirappiyal satra 83
Madras Oriental Series, No. 3, 1930, p. 12.

The English translations of the Sutras from Tolkappiyam Eluttatikiram given here
follow only on the bare surface this work. Any divergencies from his translations, for
obvious scientific reasons, where necessary, are indicated by the adoption of various suit-
able devices such as the use of a circular bracket within a rectangular bracket. See for
example Introduction, p. 90.

22. New York, Macmillan & Co., 1931, p. 4.
23. See Introduction, p. 89; vide C. F. HocKETT, System of Descriptive Phonology,

Language, Vol. 18, 1943, pp. 1 and 5.

24. Cf. E. W. ScrreTURE, The Nature of the Vowels, ANPE, Tome 7, 1932, p. 68.

Cf. also, STETSON’s view that speech is rather a set of movements made audible than
a set of sounds produced by movements. Vide Sterson, Motor Phonetics ANPE, Tome 3,
1928, p. 29.

25. Vide G. O. RussELL, The Mechanism of Speech, JASA, Vol. 1, p. 93, 1929-30.

26. Italigs mine.
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“If surfaces create quality differences between musical instruments,
why should they not do likewise in speech and voice ? Why should they not
be involved in creating vowel quality differences ?

“Is it not possible that this is the physiological rcason for the creation
of that long soft surfaced chimney through which the sound is forced to
escape for the vowel D (‘aw’ as in ‘bawl’), and for the difference between
this vowel and that of the vowel a (‘ah’) ? - These are soft surfaces in that
back throat neighbourhood and soft surfaces must inevitably either muffle
the sound, or mellow its quality, especially where the tube is so narrow in
relationship to the total area. If they were hard, the opposite effect might be
expected, giving a metallic tonal quality of sound somewhat analogous to
that produced by extremely narrow organ pipes.

“ One might, therefore, expect by reason of the surface involvement, a
distinct difference between the vowel D (‘aw’ as in ‘bawl’), in Fig. 9 and
the i (‘ee’ as in ‘peep’), Fig. 3.262 (Sec Plate I).

“Both of them show a long narrow tube joining on to a relatively large
bellied cavity. For the first, the long neck is created between soft surfaces,
and for the last, against hard surfaces. Otherwise they would both be narrow
and long, and if manifest in organ pipes would be expected to produce high-
pitched characteristic frequencies.

(p. 94) “...... Of course, there can be no question as to the presence
of the dual cavity tone in the speech curve for the I (asin ‘pip’) ...... The
question is whether it would have been found in the recorded speech curve
whose tongue position shown by the X-ray photograph in Fig. 4 we are now
considering. In this case the actual position taken fails to show the two
cavities required to produce the two cavity tones.2?

(p. 99) “ A simple experiment will prove to any one that it is not neces-
Sary to arch the tongue up against the hard palate, thus forming a narrow,
bottle neck-like tube, in order to articulate a perfectly good I (as in ‘ pip’) 28
.A little practice will shortly demonstrate to everybody’s satisfaction that it
Is possible . ... to press the front part of the tongue down flat in the mouth
with your index finger, and yet articulate an unmistakable ‘pip’ and while
n?aintaining the same position one can make the transition to ‘pep’ without
difficulty. All of which goes to prove conclusively to any unbiased mind that

26a. The Original paragraph of RUSSELL is split, here into two paragraphs for obvi-
ous reasons, :

27. Italics mine.
28. Ttalics mine.
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the traditional modification in the front buccal cavity, and tongue position
is not necessary in order to produce this vowel quality difference.”’?®

Again, referring to Sir Richard PAacer,3® RusserLr?®@ continues, * First,
Paget can cup his hands into a single cavity with a reed between the thumbs,
and make them say as cleverly as any artificial reproduction I ever heard :

“‘Laila I love you’
“ (laila ai 1av ju)
and

“‘Hello London are you there’
“(eloland@n a ju <)

“ What conclusion are we to draw ? He (PAGET) uses but a single
cavity. Does that result indicate a two cavity resonance as necessary to
create the quality distinction in any of those vowels? ......

“Second, when I asked Sir Richard to raise the pitch of his reed, cor-
responding to the voice of glottal tone, during the production of his two-
tone resonator vowel ¢ (eh) the quality changed without any alteration in the
capacity of the Resonator3! to that of the vowel ¢ (peep), or at best some-
thing like that of I (pip)”.

Of late the old phonetic theories have been proved erroneous and
recently noteworthy advances have been made in phonetic science. The
attention of the reader of this Monograph is particularly called to the fol-
lowing passage, which is a summary of the article ‘ Dynamic vs. Static Phone-
tics’, by James L. BARKER.32

“ Phonetics has been based on certain theories; namely, that minute
differences of tongue position are chiefly responsible for the differences in
pronunciation from language to language, that how these positions are reached
and left is of no consequence because the effort to expel the breath is con-
tinuous within the syllable, and the shifts in position are predetermined and
made in the same manner in all languages.

“ All the better known phoneticians have based their work on these
generally accepted theories, and yet it would seem that these theories of
change in position and constant expulsion of breath are wholly false.

29. TItalics mine.

30. Artificial Vowels, Proc. Roy. Soc. Series A, Vol. 102, (1923), pp. 755-62. Readers
of this Monograph may with benefit study this important paper of PAGET in entirety,
ibid., pp. 752-765.

302. RUSSELL, op. cit., p. 105.

31. Italics mine.

32. JSD, Vol. 5, 1940, pp. 153-83.
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“Though it is true that positions are important, there is no one and
one only position for any sound, since there are many compensations in posi-
tion — the tongue does not touch in the same position if the teeth are closed
together as it does if the teeth are far apart33

“ English, French, German, Italian, etc., t, d, Il and n can be pronounced
with any physiologically possible place of tongue-palate contact3* Hence,
minute differences in tongue position cannot be responsible for brogue
differences.

“ Any comparative experiment shows that the transitions from sound
to sound are not made in the same way in French and English, German and
English, or in English and any other language35 Moreover, the way the tran-
sition is made is highly characteristic of the language.

“ Experiments show that the expulsion of the breath is usually conti-
nuous in English within the syllable but not continuous in German, French,
Italian, Spanish, etc.

“For the theory of static positions there should be substituted a theory
of position (and direction [?]) of movement in relation to breath control.
Min:ute differences in position, when they occur, are the effects of the differ-
ences in mechanism from language to language and not the cause of the
distinctive brogue differences.?®

“The old theory of static phonetics leaves all of the characteristic brogue
peculiarities unexplained, such as:

“In English, slurred vowels, diphthongs, drawling, and in the English
Pronunciation of French, the presence of nasal consonants after nasal vowels,
short and insufficiently voiced consonants; ir. the English pronunciation of
Italian and French failure to pronounce double consonants correctly. In the
Romance-Slay pronunciation of English it fails to explain the vowel-like
sounds after stop consonants, too distinct vowels, lack of proper diphthongs,
ete. All known differences are explained and corrected by dynamic phonetics,
making use of the theory of position and direction of movement in relation
to breath control.”

5. The Effect of Soft Wails of Mouth Cavities :—

In this connection, the effect of the soft-walls of the mouth cavities ag
affecting the resonant characteristics of the vowels is worthy of consideration

33. Ttaliecs mine.
34. Talics mine.
35. Italies mine.
36. Italics mine.
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here. J. C. CottoN, in his paper, ‘Resonance in Soft-walled Cylinders 37
writes : —

“The mathematical treatment of resonance as displayed by enclosed
volumes of gas usually begins with certain simplifying assumptions one of
which is that the walls of the resonating cavities be considered perfectly
rigid...... But if the resonant gas volume be enclosed in a soft flesh-walled
cavity, for instance, considerable deviation from the theory is to be
expected.......

“oa.. Helmholtz explains that the vowel sounds differ from each
other because of the predominance of certain frequency regions in the com-
plex glottal tone, these regions being different and characteristic for each
vowel...... Helmholtz states further that selective resonance of the vocal
cavities acting on the complex glottal tone is responsible for the presence
of these characteristic regions.

“ Although the assumption that cavity air volume resonance is solely
responsible for all vowel and voice quality differences is still generally held,
certain investigations on the physiological side of the problem indicate that
other influences may be at work. Numerous X-ray photographs made by
Russell of subjects during normal speech show conclusively that different size
cavities produce the same vowel and vice versa...... First, he suggests that
variations of tension, density and similar influences in the cavity and aperture
walls and variations in the structure of the cavities themselves may be of
importance in modifying vowel and voice quality through a muffling or filter-
ing effect. Thus the predominance of the low frequencies in the vowel u as
in ‘boot’ may be due as much to the attenuation suffered by the high fre-
quencies through this soft surface effect as to any cavity resonance acting
on the low frequencies. His second suggested explanation is that the
glottal tone quality itself may be varied in producing the various vowel or
voice tone qualities. Motion pictures made by Russell of the glottal lips
(vocal cords) during speech reveal a characteristic change of appearance of
the interior larynx and glottal lips for different vowels, suggesting an altered
glottal tone quality in such cases.......

“oa.. In most wind blown musical instruments the resonator controls
the frequency of the vibrator. West assumes a corresponding influence of
the vocal cavities over the vibration frequency of the glottal lips. Lamb....
states that the glottal lips act like reeds of small elasticity and are mainly
controlled by the reaction of the resonant chamber. Helmholtz, on the other
hand, states that because of their soft yielding walls, the vocal cavities are
unable to affect the vocal cord tone, the cord frequency being controlled by
variation of the cord tension. This latter view is supported by experiments
conducted by Negus using an actual larynx coupled to a variable resonator.

37. JASA, Vol. 5, 1934, pp. 208-212,
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“o... Crandall remarks ...... that there are two effects of soft walls
in a tube transmitting sound: first, the effective stiffness of the contained
medium is diminished, causing a lowering of the wave velocity therein;
second, because of dissipation in the wall and lateral radiation from it, the
wave in the contained medium suffers increased attenuation .... Crandall’s
observations, however, apply when the stiffness of the wall and of the con-
tained medium are comparable, whereas the walls with which we are con-
cerned have a very small coefficient of elasticity.

“ A few more questions requiring further experimental investigation con-
cern transient oscillations in soft-walled cavities, the influence of the prac-
tically fixed subglottal or chest cavity on the laryngeal tone, the characteristics
of complex coupled cavities such as are found in the vocal mechanism, ete.

(p. 211) “This resonator [‘water resonator’] consisted of a layer of
absorbent cotton sewed over an approximately spherical wire frame 14 cm.
in diameter having an orifice 3 cm. in diameter. The wire frame weighed
17 grams, the dry cotton, 26-1 grams. When wet, the resonator weighed
345 grams., indicating the presence of 300 c.c. of water in the cotton. Secrip-
ture used a similar resonator in his attempts at artificial vowel production,
but remarked that such a resonator responds equally well to all tones of
a siren whether harmonic or inharmonie.’

(p. 212) “It is also of interest to note that a perceptible rise in the
resonant frequencies for the softer-walled cavities is evident.”

In his concluding remarks J. C. CorToN summarises’” the preliminary
results of his investigations as follows : —

“ (1) Soft walls greatly limit a resonator’s ability to radiate energy
from a given source.

__ “(2) The fundamental resonant frequency of a soft-walled cavity is
higher than for a similar rigid-walled cavity.

“ (3) Harmonics of the fundamental resonant frequency of a cylindri-
cal soft-walled cavity do not follow in their normal odd harmonic order.

“ (4) Plasticine forms a much more nearly rigid wall than flesh, and
thus cannot be used for accurately representing a vocal resonator.

“(5) A ‘water resonator’ has a distinct resonant frequency and does
not respond equally well at all frequencies.”

o But contrast with these the following statement38 made by A. T. JoNES
in his paper ¢ Organ Pipes and Vowel Quality ’39: —

37a. Ibid, p. 212,

38. My attention to this has been drawn by Mr, P. C. GANESHSUNDARAM.
39. JASA, Vol. 6, pp. 282-3.
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“Russell describes an experiment as follows : —

‘ The author has a lead-tin, round-walled open organ pipe, pitched at a
D#; (615 d.v./sec.) which gives what is probably as passable an’imitation
of the vowel a (ah) as can be had by such mechanical means. If while this
pipe is sounding, it is tightly grasped just above the exit (letting it fall in
the soft crotch between the thumb and forefinger which are then pressed
against it laterally) it speaks au — au — au as plainly as any other mechanical
vowels the author has heard. At the same time its pitch is not lowered
more than a fraction of a semi-tone ...... The vowel quality change must
therefore have been due to changed partials ...... Since the v (00) element
sounds more muffled or dead, we must conclude without more physical evidence
to the contrary that the mere pinching of the pipe walls at that point by the
soft fingers served to deaden the higher partials ; and that as a result of the
suppression of those high partials, the vowel quality the pipe conveyed to
our hearing was changed from a (ah) to « (00). This change was without
any doubt due to the effect of the wall surfaces, and could in no manner
be attributed to any influence whatever of the air volume capacity of the
cavity.’

“The Italics in this quotation are Russell’s.

“al. If the pipe is blown steadily while the hand alternately leaves
it free and then shades it there is a clear au — au— au. Moreover it is not
necessary that the object which shades the pipe be soft — a piece of wood can
produce the same effect.”

6. Production of Vowels :—

We now proceed towards the further examination of the Eluttatikaram
sttras in this light.

Avvalip

Panniruyirun tannilai tiriya

Mitarrup piranta valiyi nicaikkum.

et

werat @wllms s558 Giflwr

B pao’s Opis aweflld eflenFd@Lb.

“ All the twelve vowels are produced by the air starting from the navel
and passing through the neck without undergoing any modification.”40

The modern science of physiology goes only so far to the lungg as origin
of breath. :

40. Tol. Elut., siutra 84.
Cf. also for the production of vocal sounds according to the old Indian conception

of human physiology, Sangitaratndkaera translated by Dr. C. Kunhan Rasa, pp. 10-45,
Ch. I, Svara. Origination of the Human Body. The Adyar Library Series, No. 51, Vol. 1,
1945, pp. 1-167. Adyar Library Edition.
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7. Definition of Speech Elements :—

It is instructive to bear in mind here the modern definition of a vowel
from practical phoneticians. JoNEs4! for instance, defines a vowel as being “a
voiced sound in forming which the air issues in a continuous stream through
the pharynx and mouth, there being no obstruction and no narrowing such
as would cause audible friction.”

As PIRE®2 points out, JONES gives his reasons for choosing such a deli-
neation. “It so happens that the sounds defined as vowels in §97 are notice-
ably more sonorous than any other speech-sounds (when pronounced in a
normal manner); and that is the reason why these sounds are considered to
form one of the two fundamental classes.”®

Further, I may point out here that the entire procedure in such an
argument is erroneous. For, it is obvious that the very criterion JoNEs
employs proves that the distinction between vowels and consonants is an
arbitrary one. It is needless, therefore, to complicate still further the
issue, as Jones does in a manner that is confusing, by saying that “ The dis-
tinction between vowels and consonants is not an arbitrary physiological dis-
tinction.”44

In the last analysis the distinction between these two fundamental
entities in human speech must be examined from the view-point of methodo-

logical thinking of mathematics, out of physical and physiological investiga-
tions.

The result of such an examination reveals that the distinction is purely
an arbitrary one, on which is based my alpha-phoneme theory and its further
refinement or rather extension the alpha-phonoid theory.15

8. Modern X-Ray Experiments Nullify Absolute Differentiation between
Vowels and Consonants :—

It is clear that the old conception caused a great divergency between
vowels and consonants. MARICHELLE, HUISINGA and G. Oscar RUSSELL have

1947 41'23Daniel Jones, An Outline of English Phonetics, 6th Edn., Cambridge, England,
» P. 23.

42. K. L. Pigg, Phonetics, Ann. Arbor. University of Michigan Press, London,
Oxford University Press, 1944, p. 69.

43. Jones, ibid., §100, pp. 23-24.

4. TIbid, p. 23.

45. C. R. SankaraN, The Problem of the Structure of the Vowels and the Conso-
nants in Human Speech, BDCRI, 9, pp. 184-193, 1948 ; The Alpha-Phonoid Theory, BDCRI,
Vol. 10, pp. 61-67, 1950. |

46. L. Kamser, Biological and Statistical Research Concerning the Speech of
216 Dutch Students, TI. Timbre Phenomena in Speech, ANPE, Tome 17, 1941, p. 155.

CE. also G. Oscar RusseLL, Speech and Voice, 1931, p, 80.
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pointed out the importance of the * articulation place’ of the vowels, as com-
pared to the relative unimportance of the dimensions of the cavities. This
conception brings together vowels and consonants, the difference being a

gradual one.46

Above all, in the last analysis, when it comes to that, quoting L. Broon-
FIELD’s words used in a different context, one can say that “we shall have
to wait until physiology has reached a state of perfection that is at present
inconceivable,”7 to speak of “ physiological distinction” in any serious sense
of the term, in the context D. JoNES speaks of it. A new type of physiological
investigations, with the help of the recently devised Visible Speech apparatus
of the Bell Telephone Laboratory scientists, is the hope of the author of
this Monograph, to carry out with his collaborators not at a distant date 48

9. The Phonemic Variants of Aytam:—

With regard to my alpha-phoneme theory, the starting point of my
investigations was the determination of the phonemic status of Aytam which
has six different variants® Each of these variants, being a term of an
ordered class of minimum phonological differences among forms, is a micro-
phoneme. The sum of all similarly ordered terms of similarly ordered classes
Is the abstraction called macrophoneme ; the entire Aytam comprising the
six different variants, therefore, constitutes one macrophoneme, and each of

47. L. Broomrierp, Review of Wilhelm Havers's Handbuch der Erklirenden

Syntax. Language, Vol. 10, p. 36, 1934.

48. Cf. “Movements as revealed by these visible patterns of speech should be of
Particular interest. No doubt what Paget calls the ‘gestures of speech’ are subject to
the same limitations of inertia and continuity that tend to restrict speech and accuracy
of movement in other parts of the body. It should be possible to study these restrictions
by following the alterations of movement that accompany increase in speech rates. Pos-
sibly speech patterns synchronised with X-ray pictures would help materially to round
out the present knowledge of speech production.” R. K. PoTTER, G. A., Korp, and H. C.
GREEN, Visible Speech, New York, D. Van Nostrand Co., Inc., 1947, p. 311.

The Phonetics Laboratory of the Deccan College Research Institute in my charge
is reorganised now with the co-operation of my enthusiastic collaborators Messrs. A U
Momin of the Radiation Laboratory, Meteorological Office, Poona, P. C. GANESHSUNDARAM
(Scientific Assistant of the Phonetics Laboratory), and Mr. B. B. JosHr, “Radionics”
Poona, with the minimum electronic equipment such as the Cossor 1049 double beam
and the Cintel universal oscilloscopes to work out physically the problem of speech-
structure from the point of view of the alpha-phoneme theory, for which main purpose
two specific special grants of Rs. 10,000/~ each were generously given by Sir C. V. MEenTA
of Bombay and the Bombay Government on the recommendation of Sir. C, V. RamaN.

Here it may also be mentioned that in appreciation of his work on Indian music
B. Crarranya Deva was given a scholarship of Rs. 300 for the year 1949-50 by Swami

KuvaLavyananpa, of Kaivalyadhama Samiti, Bombay.
49. C. R. SanraraN and N. K. SrmivasaN, The Phonemic Variants of Aytam in

Old Tamil, BDCRI, Vol. 2, p. 348.
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the six different variants being a fraction of that sub-abstraction is a set of
microphonemes,50

10. The Etymology of the Word Aytam and its Significance :—

The word Aytam itself is derived from the Sanskrit Asritam anfray.
The correspondence symbolised by Sanskrit § (z) Tamil y (&) is met
with in many of the Indo-Aryan loan words in Tamil5! Sanskrit Aéritam
while being borrowed into Tamil, loses 7, § is replaced by y and i by « (and
then this u is dropped altogether).

Asritam > Ayutam > Aytam
mATE, > uymh > uisid.

The name Aéritam is significant, for this phoneme is modified by the
following phoneme in the speech form in which it-occurs, and accordingly
becomes one or another of its six allophones (i.e. phonemic variants) .52

Carntuvari nallatu tamak kiyal pilavenat
Térntu velippatutta vénai minrun

Tattafi carpir pirappotu civani

Yotta katciyir rammiyal piyalum.5
Fripgieul] eromng sws@ue KWabeers
Corpgs Qaelliu®s5s Caudar aparmif
55565 Frip QplQur® Heen
OQwrgs ar’@ulp pibflwe Quwgib.

11. The Place of Occurrence of Aytam — its Production and its Status :—

Aytam appears in the middle of a speech-form between a short vowel
phoneme and one of a group of the six voiceless consonant phonemes which
in turn is followed by a vowel phoneme.

Kuriyatan munna raytap pulli

Uyirotu punarntaval laran micaitté.®
GAugeT apsrar rriis ryeraf]

2 w90 rrG) Lj G0 1 [ 566D GUIT DEsT BHens5C 5.

50. W. F. TwabbeLL, On Defining the Phoneme, Language Monograph, 16, 1935, p. 39.
S1. Cf. Skt. $masana wEng > Tam. Mayanam LT eTh.
Smaéru I > Mayir woufr. !
M. R. Rajagopala IvENGAR Phonetic Changes in Tamil Words Borrowed from Classical
Sanskrit, Journal of Oriental Research, Madras, Vol. 14, 1940, p. 57.

52. C. R. Sankaran and N. K. SRINwvasaN, The Phonemic Variants of Aytam in
0ld Tamil, BDCR], Vo, 2, 1941, p. 344.

53. Tol, Elut., sttra 101.

Cf. also P. S. Subrahmanya §astwr, Tolkappiyam Eluttatikiram, with an elaborate
commentary, 1937, p. 8. '

54. Tol. Elut., sgtra 38.
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The group of six voiceless consonant phonemes referred to here are
k,e, t,t, pandr.

Vallelut tenpa ka ca ta ta pa ra.ss
a;si?@a‘@,a} Cooru & & L & U p.

“K,c, t,t,p and r are called valleluttu (voiced consonants) .

55. Tol. Elut., siitra 19 ; see also P. S. Subrahmanya Sastr, History of Grammatical
Theories in Tamil, 1934, p. 43, footnote, 3.

Cf. too, C. R. SaNkaRaN and G. S. Gar, JGJRI, Vol. 2, 1945, p. 171, footnote 19.

Tolkappiyar enumerates melleluttu Qu»Paapsam (nasals) and itaiyelutty @Genr

Quaps g (semi-vowels ?) in the following two sitras:

Mellelut teppa na fia na na ma na.

Quablwepd QFETL @ G T F b 6.

(Tol. Elut., sutra 20)
Itaiyelut tenpa ya ra la va la la.
Qo Quaps OpcTy 1 7 o ar p or.
(Tol. Elut., sutra 21)
l and ! are obviously not semi-vowels.

It was customary to credit the Toda language with the voiced retroflex fricative 1
found in Malayalam, Tamil, etc. (Cf. G. S. Gar, Historical Grammar of Old Kannada,
Deccan College Dissertation Series No. 1, Poona, 1946, p. 16, footnote 39, L. V. Ramaswami
Arvar, Tamil |, JORM, Vol. 9, pp. 140-5; cf. also “The Evolution of Old Malayalam ”
being the unpublished Ph.D. Thesis 1948 of another of my former students —Dr. A. C.
SERHAR, sometime Visiting Lecturer in Dravidian Linguistics, Pennsylvania University,
US.A).

M. B. EMENEAU now points out (Language, Vol. 23, 1947, p. 75, Review of G. S, Gar's
Historical Grammar of Old Kannada) that “the missionary report on which the state-
ment was originally based was not correct in its phonetic analysis and that the sound
in question is really a voiceless retroflex lateral.”

As he further says (ibid.), “ The problem of the fate of I in Badaga is also still
to be examined by means of fresh observations in the Nilgiris.”

It may be added here that M. B. EMENEAU is fully justified in observing (ibid.)
that his “short article on the vowels of this language (The Vowels of the Badaga
Language, Language Vol. 15, 1939, pp. 43-7) is only a preliminary new examination, but
makes it clear that the older statements about the language are not trustworthy.”

Here is a vast rich field for an ambitious field-worker whose aim is to study in
detajl particularly the phonemics of the aborignal Dravidian dialects still extant (vide
the presidential address of the Anthropology section, 37th Indian Science Congress, Poona,
1950.) in the wake of the methodology inaugurated by PIKE and others,

Cf. K. L. Pixe, Phonemics, University of Michigan Publications, Linguistics Vol. 3,
1947, Ann Arbor — University of Michigan Press; H. HOIJER and E, P. Dozrer, The Pho-
nemes of Tewa, Santa Clara Dialect, International Journal of American Linguistics
Vol. 15, pp. 139-144; Julia Suerie and Celia M. DoucLas, Tojolabal (Mayan): Phonemes
and Verb Morphology, Ibid., pp. 168-174; Henrietta ANDREws, Phonemes and Morpho-
phonemes of Temoayan Otomi, ibid., pp. 213-22; Venda Rices, Alternate Phonemic Ana-
lyses of Comanche, ibid., pp. 229-231. Also, Bernard BrocH, A Set of Postulates for
Phonemic Analysis, Language, Vol. 24, 1948, pp. 3-46; Rulon S. WELLS, De SAUSSURE'S
System of Linguistics, Word, Vol. 3, 1947, pp. 2-31, especially pp. 2-7; A. C. SERHAR and
C. R, Sankaran; Notes on Colloquial Malayalam, BDCRI, Vol. 6, pp. 49-52; C. R. San-
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L. V. Ramaswami AIYAR notes the significance of the syllable that imme-
diately precedes the plosive and produces the Aytam, being usually short,
and he suggests the possible influence of some kind of accent-distribution in
the production of the aspirate® (as he takes the Aytam to be!)

Ayta nilaiyalum varainilai yinrée
Takaram vartun kalai yana.5?
1z B gud eusnr B 1S m
FETLD QK2 EI FTE WG,

comprehends such sentences as:—

mul + titu > mudstitu (or muttitu)

@or + S > apoote gy (or (pLie ).

Iriyan marunkinu micaimai ténrum.5a

BT wmD ey HenFerin Gerer pib.

“& appears in sandhi even when the final member of the preceding
word combines with the initial member of the succeeding word.”

E.g. Kal + titu > kadbritu.

s + Ba > s6004.

We have also pattu w/ggn side by side with pactu wcog

9 &> side by side with actai gdeom 5.5

and attai

RARAN and A. C. SEknAR, The Dialects of the Extreme South of Kerala. BDCRI, Vol. 7,
1946, pp. 220-224 ; A. C. Sexnar, A Note on the Dialect of Kayavar, BDCRI, Vol. 10, p. 47,
1950. Ernest Benper and Zellig S. Harris, The Phonemes of North Carolina Cherokee,
AL, Vol. 12, 1946, pp. 14-21; A. M. HarperN, Yuma I; Phonemics, ibid., pp. 25-33;
Herman P. Ascamann, Totonaco Phonemes, ibid., pp. 34-43; Kenneth L. Pk, Phonemic
Pitch in Maya, ibid., pp. 82-91; William L. WONDERLY, Phonemic Acculturation in Zogue,
ibid., pp. 92-95; Robert F. SPENCER, The Phonemes of Keresan, ibid., pp. 229-236 ; Nadine
WEATHERS, Tsotsil Phonemes with Special Reference to Allophones of B, ibid., Vol. 13, 1947,
PD. 108-111; Morris Swapesr, The Phonemic Structure of Proto-Zapotec, ibid.,, pp. 220-
230 ; Charles F. Hockerr, Potawatomi I; Phonemics, Morphophonemies and Morphological
Survey, 1IJAL, Vol. 14, 1948, pp. 1-10 ; Paul L. GARVIN, Kutenai I: Phonemics, IJAL, Vol. 14,
1948, pp. 37-42 ; Henry OsBorn, Amahuaca Phonemes, ibid., pp. 188-190 ; Hans WoLr, Yuchj
Phonemes and Morphemes, with special reference to Person Markers, Ibid., pp. 240-3.
Viola WaTernOUSE and May MorrisoN, Chontal Phonemes, IJAL, Vol. 16, 1950, pp. 35-39 ;
Einar HAUGEN, Phoneme or Prosodeme ?, Language, Vol. 25, 1949, pp. 278-82; Charles C,
FrIEs and K. I, Pke, Coexistent, Phonemic Systems, Language, 25, 1949, pp. 29-50 and
K. L. PxE, Tone Languages, Linguistics, IV, Ann Arbor, Michigan, 1948.

56. The Indian Antiquary, Vol. 59, 1930, p. 198, footnote 3.

57. Tol. Elut., Siitra 400.

57a. Tol, Elut., Sitra 39.

58. Cf. too,

Kal 4 titu > Kadritu(or Karritu)
D 4+ Rg > &S (OF &sm55).
Takaram Varumvali yayta nilaiyalum
Pukarin renmanar pulamai yoré.
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The Aytam was conceived to be neither a vowel nor a consonant.’?

12. The Alpha-Phoneme Theory :—

Now it is certainly a matter of fundamental importance to be able to
define precisely the positive qualities (let us call them V and C) which cha-
racterise the vowel and consonant phonemes. Linguistics has not been able
to arrive at these.f Our normal expectation is that V and C must be
mutually exclusive, i.e., no ‘sound-profile’ can have both the qualities V
and C. The physical ‘ profile’ is defined by the following equations : —S!

y=£@t) = (/n) [ =do [ =dp JPE(t)e “PY cosw (t' —t)dt.
o=f (t') and p=f (t).
© P

A physical ‘profile’ P of a vowel of form (F) and duration (D) is
cxpressed by :—

P=f(F) =1@) = f{Zae=% sin (0x+ 6;)}

where ¢ implies the various elements that go to make up the specific character®?
of the vowel, « the amplitude, § the decrement, ® the frequency and 6 the
phase of the sinusoidal component. -

A physical ‘ profile’ may be conceived as of a four-dimensional cha-
racter. Its projection on time alone we are concerned with here, and the
above equations are purely of a qualitative character.

The physical ¢ profile’ is not a sum of a few discrete free vibrations as
they are supposed to be, but an integration of an infinite number of such
vibrations differing infinitely little from one another.83 A vowel is made up

Barid ouaptbanf) wrdt s P AN TRIT
yaifler QparsE)t LjwenLs GurCr,
(Tol., Elut., Su. 370).
La la vir riyaipina mayta madokum.
® or fp HerunQeE) wriss teo@ib.
(Nanpil, Su. 97, U. V. Swaminatha Iver’s Edition 2 1935 Madras, p. 55).
Cf. also, Pal + tuli > Pacoruli
ue + gefl > usmafl
(Purananiiry, 9. U. V. Swaminatha IvER’s Edn. 3, 1935, Madras, p. 30).
59. This tradition is kept up throughout. Cf. Viramamunivar, Tonnil Vilakkam,
Urai 13, quoted by P. S. Subrahmanya $astri, Tamil Molinil, Trichy, 1936, p. 58.-
1904 60. C. R. SanNgARAN, On Defining the Alpha Phoneme, Current Science, Vol. 13,
, p. 11.
61. E. W. ScrreTurg, Nature, 130, 1932, pp. 275-6.
——, The Nature of the Vowels, ANPE, Tome 7, 1932, pp. 64-70.
C. R. SanraraN and S. SOuRIRAJAN, A Physico-Physiological Theory of Syllables in
Human Speech, BDCRI, Vol. 6, 1946, p. 236.
) 62. E. W. ScrieTure, The Nature of the Vowels, The Physical Society Report of a
Discussion on Audition, held on June 19, 1931, at the Imperial College of Science, p. 45.

63. Cf. Alexander Woop, Acoustics, Blackie & Son, Ltd., Lond
1943, p. 360. , London and Glasgow,
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of a series of adjacent vibration ¢ profiles ’$* the analysis of which shows that
all the frequencies from 0 to « are present to a greater or less degree. These
infinitely small vibrations differing infinitely little from one another are taken
by me to be ‘profiles’ in an extended sense in my alpha-phoneme theory,
but the physical ‘profile’ is a vibratory-bit whose pattern repeats itself
periodically .55

The ‘shape’ of the wave-form differs from one physical ‘profile’ to
another. But the relations between the coefficients in the qualitative expres-
sions given above remain constant. The parameters change from vowel to
vowel, while the parametric equation remains constant. Since the shapes of
the physical profiles differ from one another, we can at once think of speech-
structure in terms of Bessel functions.$¢ A, MAACK®? in that manner studied
the intonation patterns in German, and found that the rising inflexions of
vowels and diphthongs tend toward convex forms, while consonants tend
toward concave forms.58

64. ScrreTURE, Nature, 1932, Vol. 130, p. 275.

65. ScrrerURE, The Nature of Vowels, Phys. Soc. Report on Audition, pp. 44-52,
(1931).

But he further says also that “the interval from the beginning of one bit to that
of the next changes steadily throughout the vowel-stretch.” (Cf. ScrPTURE, Film-Tracks
of English Vowels, JASA, Vol. 6, 1934, p. 170).

SCRIPTURE’S equations indicate that the form of the equations is a constant for all
vowels, but the parameters change from vowel to vowel. Also the form of vibration
within the bits (physical profiles) changes gradually and progressively from one physical
profile to another physical profile. (Scrrerure, Film Tracks of English Vowels, JASA,
Vol. 6, p. 169).

If the vibratory-bits change from one to another for any particular vowel, then
the coefficients in the equations for the physical profiles may be having a constant rela-
tionship (?) among themselves for all such physical profiles so that each physical profile
taken separately characterises. the particular vowel (?).

66. Cf. S. GoLoman, Frequency Analysis, Modulation and Noise, Radio Communica-
tion Series, New York-Toronto-London, Mc Graw-Hill Book Co., Inc., 1948, Appendix E,
p. 417.

67. Formen des Melodieverlaufs Neu-Hochdeutsches Laute, Archiv fiir Verglei-
chende Phonetik, Vol. 3, 1939, pp. 27-37.

68. Cf. also American Speech, 14, 1939, p. 227,

We have seen that according to SCRIPTURE’s equations the parameters change from
vowel to vowel. Its meaning is that the physical profile of a vowel may differ in shape
from the physical profile of another vowel, and therefore, it may be viewed as a Bessel
function also which is very much like a damped sine or damped cosine wave except for
the significant difference of having a different shape.

Now, this would mean only offering yet another explanation like SCRIPTURE’s repre-
sentative attempt at a ready-made solution of a vowel as a decremental sinusodal func-
tion when he found that the old classical Helmholtzian view failed to give adequately a
correct picture of vowel-structure in particular, and for that matter, any speech-sound-
structure in general. :
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It is clear that the really essential physical considerations underlying
the Alpha-phoneme theory are due to E. W. ScrrpTure and A. GEMELLL?

The alpha-phoneme theory originally started with the idea of establish-
in the phonemic status of the so-called Aytam in Old Tamil?® The
A.ytam-phenomenon of which the Aytam is a particular case, is now
viewed as a generalised phenomenon in human speech, marking
physica.lly the transient stage between the consonant and the vowel,
approximating to the mathematically constructed conceptual limit ‘ between’
the con.sonant and the vowel in any consonant-vowel configuration with the
f;heoz:e.tmal acoustico-articulatory time-interval of zero. This conceptual
cut’ is non-linear, escaping time-process. Now the consonant and the vowel
lose their absolute character., They are only arbitrarily distinct. A new
way of defining in positive terms, mathematically speaking, of vowels and
c9nsonants in human speech, particularly in terms of differential (or partial
d.lﬁerential) equations, as boundary conditions of the unobservable (indis-
tinguishable) conceptual limit, is the perspective opened up by the alpha-
phoneme theory.

13. Epistemological Implications of the Alpha-Phoneme Theory :—

The boundary conditions are the new knowledge, it is hoped, that we
shall happen to possess about the vowels and the consonants in human speech,
in the form of differential (or partial differential) equations; clearly
the boundary conditions are not objective facts in the strictest
sense of the term, as we shall presently see (cf. footnote 81).
The supposedly fundamental law, viz.,, the alpha-phoneme construc-
tion with its logical implications, is wholly subjective. It is a pure
concept —a mind-construct. Thus the region to be annexed to pure
subjectivity is marked out under another name, viz., fundamental.

69. A. GeMELLI and Pastori, L’Analisi Eletiroacustica del linguaggio, Milan, 1934,
GeMELLI-PasTORI, Analyse Eléctrique du Langage, ANPE, Vol. 10, pp. 1-29, GEMELLI-
Pasrorr, ‘Nature of Vowels’, Revue d’Acoustique, 2, pp. 169-88, may 1933, GEMELLI,
Nouvelle Contribution & la Connaissance de’la- Structure des Voyelles, ANPE, 14, 1938,
pp. 126-64, E. W. ScrrpTURE, Nature, 136, 1935,, pp. 455-6, E. W. ScrRIPTURE, Observations on
Filmed and Filtered Vowels, Nature, 130, 1932, pp. 275-6.

Prof. A. GEMELL'S oscillogram of the Chinese phrase “Siao chung kno tzu yu szu
sheng ” is produced here to illustrate his statement (made in a private communication to
me dated 11th November 1948), “ that the language is a stream of sounds in which divi-
sions can be placed only in the psychological period ™.

See also footnote No. 83.

70. C. R. SanraraN and N. K. SrinwvasaN, The Phonemic Variants of Aytam in
Old Tamil BDCRI, Vol. 2, 1941, pp. 342-50.
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“The part of our knowledge which is wholly subjective should be of
a recognizably different type from that which involves the objective charac-

- - - ’)71
teristics of the universe.

The alpha-phoneme theory involves our procedure of observation and,
therefore, is subjective. The objective definition of vowels and consonants
is envisaged to be capable of being presented to us via our subjective forms
of thought. Its origin is objective, even though we can only describe it in
subjective terms of the alpha-phoneme theory.

14. An Attempt at Harmonisation of Phonemics with Phonetics Through the
Study of the Aytam-Phenomenon :—

From the view-point of theoretical phonemics and theoretical phone-
tics, it is interesting that an attempt is now inaugurated towards ‘ harmonisa-
tion’, if not  unification’ of both, through the alpha-phoneme theory. From
this the step is easy for the reexamination of our intuitions of space and time
through the new perspective opened by the alpha-phoneme theory. This is
the border-line of mathematical physics and epistemology.

Any consonant-vowel configuration during actual utterance with the
acoustico-articulatory time-interval zero ‘between’, is looked upon as a
continuum of infinitely small vibrations differing infinitely little from one
another,” which are taken as durationless (‘space’-)instants,”

In our consonant-vowel configuration, we construct a continuum of
point-instants as it were, in space-time as ‘groups’ of ‘events’)* since the
sound-wave conceived as three-dimensional is instant by instant correlated

with the three-dimensional articulatory complex (again instant by instant),
as in RoBB’s theory.”

71. EopINcTon, The Philosophy of Physical Science, Cambridge, at the University
Press, 1939, pp. 63-66, and especially 64.

72. These small vibrations are obviously the bases of E. W. ScRIPTURE’S conception of
physical ‘profile’. For, according to him a ‘profile’ is an integration of an infinite num-
ber of vibrations differing infinitely little from one another. Cf. Alexander Woop, Acous-
tics, p. 360.

73. Cf. A. N. Warteneap, An Enquiry Concerning the Principles of Natural Know-
ledge, Cambridge University Press, 1925, pp. 2-8.

There is a philosophical difficulty here (see ibid., p. 8):

“A ‘continuity of existence’ must mean an unbroken duration of existence. Ac-
cordingly it is admitted that the ultimate fact for observational knowledge is perception
through duration ; namely, that the content of a specious present and not that of a dura-
tionless instant, is an ultimate datum of science.” (see also ibid. p. 24).

Cf. also in this connection H. BerGsoN, Time and Free Will, London, 1913, p. 82.

74. Bertrand RusseLL, Human Knowledge—Its Scope and Limits, George, Allen and
Unwin Ltd., 1948, p. 12, and pp. 251-350.

75. A. A. RosB, A Theory of Time and Space, Cambridge, at the University Press,
1914, p. 4.
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Here, obviously an ‘element’ of time is called an instant and is to be
regarded as a fundamental concept. The system of geometry, which is envi-
saged to be built up in the wake of the alpha-phoneme theory in its present
form, will therefore ultimately assume a sort of four-dimensional character, that
is to say, any element of it is to be determined by four coordinates.’ The bases
of the whole logical superstructure are the ideas of before and after; I give
them as RosB has done the philosophical and physical meanings more or less
on the self-same lines.” In a general way, it can be described that our con-
tinuum of speech-elements or ‘ profiles’ (which are conceptualised abtrac-
tions) in any consonant-vowel configuration (with zero-as the acoustico-
articulatory” interval in time ‘between’), implies that the time relations

and space relations are to be regarded both as relations of one continuum
here.™

Anyway, as we go instant by instant in our continuum, the philoso-
phical problem still remains whether there is real continuity, or whether
it ultimately reduces to only an aggregate of discontinuous ‘ elements’.

Also, even looking at the problem at the purely physiological level,
when we consider the question of audition, the basilar membrane in the ear
can respond to the sensations upto a particular minimum interval of time
alone, beyond which it is not possible to detect the ‘continuity’ between
the two sensations.” Very probably, that physically conceivable (i.e. deter-
minable) interval, which corresponds to the actual least ¢ duration’ between

75a. Cf. “The fact that the instantaneous geometry within a moment is three
dimensional leads to the conclusion that the geometry for all event-practicles will be
four-dimensional.” A. N. Whitehead, ibid., pp. 122-123.

76. Cf. A. A. Robb, op. cit.

77. Obviously the terms ‘acoustical’ and ‘articulatory’ themselves are denoting
here conceptualised abstractions. For, at the acoustical (i.e. physical) and (articulatory)
physiological (comprising muscular and auditory movements) levels the same terms have
different connotations. .

In the present context, the terms indicate a path to a subtler decree of abstraction
due to the alpha-phoneme theory which can conveniently be described as a twilight zone,
a penumbra of uncertainty into which we cannot penetrate through the physical, physio-
logical and auditory levels of experimentation.

Cf. in this connection P. W. BRmGMAN, The Logic of Modern Physics, Macmillan &
Co., New York, 1938, pp. 33 1. See also foot-note 99.

78. Cf. Ross, op. cit., pp. 8-9.

79. Cf. “Wegel and Lane have shown that pitch discrimination is so fine that it
corresponds to a displacement of the resonance maximum along the basilary membrane
of approximately 002 millimeters, or to a space sensibility about one hundred times
greater than that of touch at the fingertips.”

(Leonard T. TROLAND, Psycho-Physiological Considerations Relating to the Theory
of Hearing, JASA, Vol. 1, 1930, p. 305).

I am indebted to my talented collaborator Mr. B. CHAITANYA DEVA, whose work on
the bio-physics of Speech and Music is promising, for several illuminating discussions
on this and allied topics.
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the consonant and the vowel (in the consonant-vowel configuration under
discussion), being less than this minimum ‘interval’, is not perceived, the
sensitivity of the basilar membrane being dull at this limit, and therefore is
assumed to be outside the time process (corresponding to the ‘ point-instant’
definable in our continuum in the familiar manner of Dedekind-postulate
when the interval is theoretically speaking zero in point of time ‘between’
the consonant and the vowel in the consonant-vowel configuration under dis-
cussion), and this is the physico-physiological non-linearity corresponding to
the generalised Aytam-phenomenon in speech, i.e., paralleling to the non-
linearity (purely conceptual, which is the Dedekind-cut in our continuum,
based on the assumption of continuity, the ultimate speech elements being
correlated with real numbers), in the geometrical theory concerning speech-
structure due to the alpha-phoneme construction.

In our continuum, as in the kinematic relativity of MiLNE® there is an
infinity of ¢ particles’ [or ¢ point-instants’ or ‘ events’, or ‘ event-particles’ (in

Cf. too G. W. STEwWART, Problems Suggested by an Uncertainty Principle in Acous-
tics, abstract :

“An uncertainty principle in acoustics, arising wholly from classical views, is
presented. This principle is that Av. At~ 1, where v is the intrinsic frequency of an
acoustic signal and At is its time duration. Applying this principle onc finds that it is
consistent with experiments on the change in frequency in the vibrato and the failure
to detect it by ear, with recorded tests on minimum perceptible differences in {requency,
and with the minimal time for tone perception. The problems suggested by the principle
are: (1) variations in At and Av by an artificial vibrato with aural observations of
detectable Av, (2) redetermination of minimum perceptible differences in frequency as
dependent upon At and (3) an examination of At required for tone perception with
varied values of Av.” (JASA, Vol. 2, 1930, pp. 325-29).

Cf. also, “Under certain circumstances the data and methods now represented by
articulatory and acoustical phonetics may be compared for optimum efficiency in the dis-
covery and description of facts about human speech. An approach to these circumstances
may be made by proposing contrasts in procedural and interpretative limitation as they
may hypothetically apply to the activities of scientists............ (p. 245).

e Acoustical phonetics and articulatory phonetics each provides a series of
observables. But the heuristic linguist may judge between the two series, as to which
most fully (~ subtly) discovers '(~ illuminates) the facts of human speech production.”
(p. 246).

(W. D. PrestoN’s Review of Raymond C. Truex and Carl E. KELLNER's Detdiled
Atlas of the Head and Neck, Intern. Journal of Am. Ling., Vol. 15, pp. 244-46.)

Cf. for the relation of

At - AV~
GaBOR, Accountical Quanta and the Theory of Hecaring, Nature, Vol. 159, 1947, p. 591;
also Nature, Vol. 166, 1950, p. 725.

Also, N. WiENER, Cybernetics, John Wiley and Sons, New York, 1948, and Max Born,
Physics and Metaphysics, Science News, 17, 1950, p. 16 (Penguin Books).

80. E. A. Mung, Relativity, Gravitation and World-Structure, Oxford, Clarendon
Press, 1935, p. 9.

Cf. C. R. SANRARAN, The Problem of the Structure of the vowels and the Conso-
nants in Human Speech, BDCRI 9, p. 189.
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the sense of ‘instantaneous point-events’) 8l as you will!], in the field of
view of any observer merging towards the limit of visibility into a con-
tinuous background.

15. The Arrangement of ¢ Profiles’ in any CV-Configuration :—
Now, there are three ways of looking at these  profiles’: 8

1. We can conceive of a certain number of profiles to form any vowel
or any consonant. Now, let us take a hypothetical case of a consonant-vowel
(CV) configuration. Let C be made up of x profiles and V of y profiles
separately. In the CV-conguration the total number of profiles may be
expected to be either & 4 y or less. If less, then how are we sure that some
of the x ‘profiles’ which originally formed separately the C have not gone,
and freely mixed up with y ‘ profiles’ which originally formed the V, and vice
versa. These questions deal with the pure logical *fictions ’_leaving physics
far behind, although that serves as a strong foot-hold for the logical structure.

Taking now the other sub-alternative, i.e., if x + y is the number of
‘profiles’ in the CV-configuration, then also the objection raised above holds
good, unless we choose to say that x is a separate ‘packet’, and y another
similar separate ‘packet’, which of course implies that the C-class has a
maximum and the V-class has a minimum. But this is not true; all the
experimental evidence negatives such a supposition. It is clear that there
are no ascertainable change-points. All the laboratory investigations lead to
the conclusion that there are no definite change-points.88 Experimental evi-
dence also contradicts the existence of the hypotheticated separate  packet’ of
even the physical ‘profile’8¢ For, E. W. SCRIPTURE’s contention is that in
his experiments of filtering out various regions of frequency in the following
manner (1) all frequencies above 1350 cycles/sec., (2) all frequencies below
750 ¢/s, (3) all frequencies above 1350 and below 750 c/s, (4) all fre-
quencies between 750 and 1350 c¢/s, the musical character of the speech alone

81. A. N. Wrirereap, The Principles of Natural Knowledge, Part I, p. 33 and
Part III, pp. 101-64, especially pp. 121-3. Cf. “ An event-particle is the route of approxi-
mation to an atomic event, which is an ideal satisfied by no actual event,” ibid., p. 121.

Cf. also Felix KaurManN, Cassirer’s Theory of Scientific Knowledge, The Philoso-
phy of Ernst Cassirer. The Library of Living Philosophers, Vol. VI, 1949, p. 198, and,

Bertrand RussktLL, for the concept of events, History of Western Philosophy, London,
George Allen and Unwin, Ltd., 1946, pp. 860-1; A. EINsTEIN, Out of my Later Years,
Thames and Hudson, London, 1950, Pages 78 and 80, 93 and 95.

82. It is obvious that the term is used not in SCRIPTURE’s sense, but in our extended
sense.

83. Cf. C. R. SaNraraN, On Defining the Alpha-Phoneme, Current Science, 13,
1944, p. 12. Cf. footnote 69.

84. In SCRIPTURE'S sense.
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changed with every alteration but the specific character of the vowels
remained unchanged.8®

2. The second alternative of looking at our ‘ profiles ’# is that they are
qualitatively different, one from another. Now, even the bare surface diffi-
culty in adopting this view, is quite obvious. For, even at the very first sight,
it appears tautological to say that any ‘consonant-profile’ is qualitatively
different from any other ‘consonant-profile’ (or any ‘vowel-profile’), and
similarly any ‘ vowel-profile ’ is qualitatively different from any other ¢ vowel-
profile’ (or any ‘consonant-profile’).

3. Now we are left only with the third alternative, viz., arrangement.
Thus the infinitely small ‘profiles’ incapable of being still further analysed
each into its components, forming the consonant, follow one another conceiv-
ably arranged, and similarly do also the ‘profiles’ of the vowel, in the con-
sonant-vowel configuration under discussion, the entire set of such an infinite
series of ‘profiles’ constitutes a continuum with a Dedekind-cut (viz., the
interval between the two section-points).

Obviously, while the ‘vibratory-bit’ is the physical ‘profile’ of
SCRIPTURE, in the alpha-phoneme theory, the term ‘profile’ stands for every
one of the vibrations differing infinitely little from one another, which is before
or after. In other words, the theory of infinite aggregates or sets is involved
in the new approach inaugurated now towards the question of speech-struc-
ture, due to the alpha-phoneme theory. For, in our continuum the relation
of magnitudes between the successive elements is disregarded and the
sequence here consists of ‘elemental profiles’, involving only arrangement.
The filtering of certain regions of frequencies has been already referred to
above as not affecting the specific character of any vowel.8?

Thus, as we have seen, the * profile theory ’ of E. W. ScRIPTURE as well
as the electro-acoustical investigations of A. GEMELLI, serve as the physical
basis of the new geometrical theory due to the construction of the alpha-
phoneme in a continuum of ¢ elemental profiles’ in any consonant-vowel con-
figuration during the actual utterance where the acoustico-articulatory inter-

val between the consonant and the vowel is zero in point of time, theoreti-
cally speaking,

SCRIPTURE’s profile theory is extended here to define the infinite number
of vibrations, differing infinitely little from one another and each subject to

85. Alexander Woob, Acoustics, 1940, London and Glasgow, p. 360.

86. Of course, in our extended sense.

87. E. W. ScrreTure, Nature, Vol.'130, pp. 275, 965 (1932).

Obviously we may conceive this to be true of any consonant as well, both the
vowel and the consonant being mutually exclusive only on physico-phonetic grounds
supported by the experimental evidence of TANAKADATE. Cf. Prof. A. TANARADATE. A Study
of Japanese Phonemes by Means of Tone Films, Proc. of the II Interna. Congr. of Phonetic
Sciences, Cambr. at the Univ. Press, 1936, pp. 117-122,
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specific damping, as ‘ elemental profiles’ forming a continuum in our conso-
nant-vowel configuration. These ‘ elemental profiles’ are again in their turn
‘correlated with articulation which is a three dimensional complex. Such cor-
related ‘ elemental profiles’ are spoken of as ‘events’ in our continuum. In
the manner of Dedekind’s postulate, a cut is constructed in this continuum,
and the geometrical part of the new theory, therefore, naturally deals with
mathematical consequences and the logical foundations of this concept. The
physical extension covering the derivative consequences, and the more direct
physical verification of the theory are at present envisaged. The derivative
consequences are the observational predictions.3® The more direct physical
verification refers to setting up sets of differential equations for different
‘ environments’ (which in turn are referred to a ‘ standard’ or ‘ unit’ environ-
ment) 8 the vowels and the consonants being then derived as boundary con-
ditions. Obviously, the physically determinable interval (namely, experi-
mentally approachable interval) most precisely approximating to the theore-
tical zero in point of time in our consonant-vowel configuration, is involved
in the definition of these environments. As it stands at present, the alpha-
phoneme theory concerns itself with a three-dimensional continuum of speech
elements (frequency, time and amplitude) involving Topological and Rieman-
nian concepts.89

16. The Change of Perspective due to the Alpha-Phoneme Theory :—

Now, let us take any consonant-vowel configuration with the acoustico-
articulatory interval between the consonant and the vowel approaching the
theoretical absolute zero in point of time. Merely fitting up differential equa-
tions of various orders in the transient analysis ‘ between’ the consonant and
the vowel in any such consonant-vowel configuration and through such
differential equations attempting to redefine the consonants and the vowels

88. See for instance C. R. SANRARAN and S. SoURIRAJAN, A Physico-Physiological
Theory of Syllables in Human Speech, BDCRI, Vol. 6, 1946, p. 242. .

C. R. SangaRrAN, The Problem of the Structure of the Vowels and the Consonants
in Human Speech, BDCRI, 9, 1948, pp. 192-3.

89. Cf. C. R. SANKARAN, ibid., p. 191

Also C. R. SANRARAN, the Alpha-Phonoid Theory (A ‘Study of Speech Structure),
BDCRI, Vol. 10, pp. 61-67. _ )

For the concept of ‘environment’ as applied to music see C. R. SankArAN and
B. CHAITANYA DEVA, Postulational Methods and Indian Musicology, Journal of the Uni-
versity of Bombay, September 1949, Vol. 18, Arts Number, Part 2, No. 24, pp. 78ff. See
especially footnote 18 on p. 78.

B. CHarranya Deva, The Psychology of the Drone in Melodic Music, BDCRI, Vol.
10, pp. 69-84. (For abstract of this paper see Proceedings of the 37th Indian Science
Congress, Poona 1950, Part III, Abstracts, p. 100). Cf. further footnote 95.

89a. For a general introduction to Topological ideas, see Maurice Frecrer and Ky
Fan, Introduction & la Topologie Combinatoire, I Initiation, Paris Librairie Vuibert, Boule-
vard Saint-Germain, 63, 1946,
S
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in human speech would only be tantamount to other translations®® of the
language of mathematical technique, and have not necessarily much to do with
the phenomenon of the ultimate structure of speech-elements. Such a trans-
lation leads fundamentally to no new facts about the speech-phenomena ; it
merely gives an alternative description of the phenomena, i.e., a new descrip-
tion of the same phenomena from the old point of view. We only get a
new fact about the phenomena where we change the point of view which is
now provided by the background of all the logical implications of Dedekind-
cut axiom which is at the basis of the alpha-phoneme theory. It must not
be forgotten that the electro-acoustical investigations of A. Gemelli serve only
as the physical basis of a new geometrical theory concerning speech-structure.
It must be remembered, on the other hand, that A. GEMELLI seeks in his investi-
gations a confirmation of his already pre-formed® conclusion that phoneme
has no physical reality. ‘

A densely ordered set of ‘ elemental profiles’ correlated with articula-
tion form a three-dimensional acoustico-articulatory events in the continuum
of our study. The conceptual alpha-region® is non-linear escaping time, being
surrounded by time-space on either side, our continuum being conceivably
a spatial one. The ‘elemental profiles’ are assumed to be same in any
speech-sound. The alpha-phoneme is thus a strong pointer towards a positive
definition of vowels and consonants in human speech.

17. Physical Translation of the Alpha-Phoneme Theory — The Alpha-
Phonoid :—

A more direct physical translation of the conception means finding that
small interval experimentally approachable to the absolute theoretical zero
“between’ the consonant and the vowel in our configuration. The structure
within that interval in a certain standard situation which is called Aytam-
Phenomenon,® may be defined as a characteristic value differential equation.%3a

90. Like Scrrerure’s, for instance, which is a more divergent mode °¥ ordfzrmg the
facts of our experiences concerning speech elements, than the one adopted in this Mono-
graph. In our ordering, on the other hand, these physical experiences become a conti-
nuous series of ‘point-events’ indeterminate in number. The linear series taken to-
gether, stand as coordinates in a continuum of three dimensions.

91. May we say pre-judged ? )

See for instance, A. GEMELLI, Observations sur le Phonéme au Point de Vue de la
Phychologie, Acta Psychologica, 4, No. 1, pp. 83-112, La Haye — Martinus Nijhoff —1938.

92. Viz, the Dedekind-cut.

93. After the Aytam in OId Tamil, which is clearly a marginal non-linear (?)
phoneme.

_ This so-called Aytam has its correspondent in all human languages. The Aytam
and its correspondents are only particular cases of the Aytam Phenomenon.

93a. Cf. in this connection SHRODINGER'S Wave equation
dz dz2 d2 drim  dy 8m2m
@ gt ) v+ = V=0
Sir James Jeans, The New Background of Science, Cambridge University Press, 1947,
Ch. 6, pp. 198-234, especially p. 208.
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This is a ‘standard’ (or ‘unit’) environment in speech known as the alpha-
phonoid.% In this way, setting up a ‘standard’ or ‘unit’ environment in
speech, in terms of which all other environments both in speech and music%
can be defined, is parallel to the situation obtained in MILNE’s Kinematic
Relativity, where the leading idea is not that of transformation of coordinates
but of transformation from observer to ¢ equivalent’ observer.%

The alpha-phoneme theory is, therefore, a geometrical physical theory
which is tantamount to the logical analysis of our intuitions of space and time
once again from the view-point of our freshly opened studies of speech-
structure.

Points as simple entities disappear in modern scientific thought, for
space is conceived as nothing but relations between material bodies.%” Now,
what is known as a ‘ consentient’ set is defined as follows:—

“Thus each rigid body defines its own space with its own points, its
own lines, and its own surfaces. Two bodies may agree in their spaces;
namely, what is a point for either may be a point for both. Also if a third
body agrees with either, it will agree with both. The complete set of bodies
actual or hypothetical, which agree in their space-formation will be called a
‘ consentient’ set.”%8

The assumption of one absolute time is contradicted by the Lorentzian
formulae for transformations. Let an event-particle P happens at the point
P_in the a-space and at the point P 5 in the B-space and let another event-
particle Q happen at points Q and 9 5 in the two spaces respectively. Contrary
to the traditional outlook which does not discriminate P~ from P s and
similarly Q_ from Q and therefore assumes that the dlstance P, Q is equal

to P Q because on the traditional theory they are symbols for the same
dlstance accordlng to the Lorentzian formulae, such corresponding distances
in the two spaces will not in general be equal. Keeping in mind the true
distinction between the a-space and the fB-space including the fact that the
points in the two spaces are radically distinct, the equality of the distances
P O andP. Q. is not so obvious as the traditional outlook makes it

out to be.

94. Cf. C. R. Sankaran, BDCRI, 9, p. 192.

95, Particularly in the highly complicated melodic structures of our Indian music.
Cf. also footnote 89.

See C. S. Avvar, A Study of the Microtonal Variations in Frequencies in Karnatic
Music, Current Science, Vol. 18, 1949, pp. 272-4; J. Murray BarBour, Musical Scales and
their Classification, JASA, Vol. 21, 1949, pp. 587-589.

The concept of existentiality of ‘Perceptual’ organisation in melodic music is
discussed by B. CHATTANYA DEVA in his “ The Psychology of the Drone in Melodic Music.”

96. E. A. MInE, Relativity, Gravitation and World-Structure, Oxford, Clarendon
Press, 1935, p. 5.

97. A. N. Wurreneao, The Principles of Natural Knowledge, Cambr. at the Uniw.
Press, 1925, p. 31.

98. Ibid.
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Again, “if the two event-particles P and Q happen simultaneously when
referred to the points P_ and Q . in the a-space they will in general not
happen simultaneously when referred to the points P 5 and QB in the
B-space.

0

—~
c

P

This result of the Lorentzian formulae makes the time-system depend
on the consentient set which is adopted as the standard of reference. Thus
there is an a-time as well as an a-space, and a f3-time as well as a 3-space.”%?

99. Ibid., pp. 44-5.

Our CV-Configuration is a continuum of acoustico-articulatory events which, as
we have already seen, can be viewed as durationless ‘space-instzimts i )

The acoustical-time (spatialised) is the a-space. The articulatory-time (likewise
spatialised) is the B-space. e

There is correlation between the two spaces, but they are not identical; they are
distinct, one from the other.

The points in the two spaces are also radically distinct. )

Even from the view-point that the time-system depends on the conseptlfant set,.the
unspatialised articulatory-time (the fj—time) which corresponds to.the s.patmlzsed arflcu-
latory-time (the f-space) is different from the unspatialised acoustical-time (the c.c-tlme)
Vl\;hich corresponds to the spatialised acoustical-time (the a-space). [Cf. A. N. Whitehead,
ibid., p. 149].

The a]c0ustica1—time is obviously the physical-time, and the articulatory-time is
the physiological time. (CE. also footnote 77). o

For a general and a wider discussion with several imphcatlon:e on the question of
physiological time being different from the physical time, see Alexis CARRELL, Man the
Unknown, Pelican Books, 1948, pp. 152-179. ' .

Cf. also for the brilliant attempt at establishment of a definite relation between an
individual physiological time and the physical time, the outstanding work of Lecomte du
Nouy’s Biological Time, 1936, Methuen and Co., Ltd., London, especially part 3, pp. 125-77.

In our CV-Configuration, both C and V can also be viewed as two material bodies
in motion which is considered as due to the mutual interaction of the two bodies in
question and which can be discussed by the aid of mathematical analysis. (E. T. Warr-
TAKER, A Treatise on the Analytical Dynamics of Particles and Rigid Bodies with an
Introduction to the Problem of Three Bodies, 4th edition, New York, 1944, p. 1).
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Now on such a reasoning, as against all the traditional outlook,1%0 the
articulatory-time is, therefore, bound to be different from the acoustical-time,
and not equal to it.

The theory of the alpha-phoneme which deals with a continuum of
acoustico-articulatory ‘events’ in any consonant-vowel configuration with
the theoretical acoustico-articulatory time interval of zero between the con-
sonant and the vowel during actual utterance, touches this problem at a far
deeper level than it had been imagined, dealing with the interesting question
of the possibility of the articulatory-time differing from the acoustical-time.
In fact, such a problem has never been posed at all so far as I know. This is
a distinct contribution, therefore, to epistemology from the view-point of the
alpha-phoneme theory.

There arises at this point yet another fascinating problem too. Accord-
ing to CANTOR, the infinity of geometrical points is larger, or stronger than
the inifinity of all integers or fractional numbers.1 Now, there are two alter-
native ‘ways of looking at time with which our continuum of ‘point-singula-
rities’ is congruent. If it were considered as a continuum of integers being

100. De Saussure, Cours de Linguistique Générale, 2nd Ed., 1922, pp. 65ff.

“La délimitation des sons de la chaine parlée ne peut donc reposer que sur
I'impression acoustique ; mais pour leur description, il en va autrement. Elle ne saurait
étre faite que sur la base de I'acte articulatoire, car les unités acoustiques prises dans
leur propre chaine sont inanalysables. Il faut recourir a la chaine des mouvements de
phonation ; on remarque alors qu’au méme son correspond le méme acte: b (temps
acoustique) = b’ (temps articulatoire). Les premiéres unités qu'on obtient en découpant
la chaine parlée seront composées de b et b’; on les appelle phonémes; le phonéme et
la somme des impressions acoustiques et des mouvements articulatoires, de 1'unité
entendue et de l'unité parlée, I'une conditionnant l'autre: ainsi c’est déja une unité
complexe, qui a un pied dans chaque chaine,”

(Cf. also Rulon S. WeLLs, De Saussure’s System of Linguistics, Word, Vol. 3,
1947, p. 2.)

For the convenience of a certain class of readers of this Monograph who may not
be able to follow the original French of de SAUSSURE, I give below a free rendering
of the above passage, for which I am particularly indebted to Sri P. C. GANESHSUNDARAM :

“The delimitation of the sounds of a speech sequence (chaine parlée) can thus be
based only on the acoustical impression; but, as far as the description of sounds is
concerned, it is different. It is recognised to be built only on the basis of the articu-
latory act; because the acoustic units taken in their proper succession are unanalysable.
One must take recourse to the succession of the movements of phonation; it is then
observed that to the same sound corresponds the same act: b (acoustic time) = b’ arti-
culatory time).

The primary units which are obtained on dividing the speech sequence will be
composed of b and b’; they are called Phonemes; the phoneme is the sum of the acoustic
impressions and the articulatory movements, the heard unit and the spoken unit, the
one conditioning the other: thus it is already a complex unit, having a hold in each
speech sequence.”

101. George GAMOW, One Two Three —Infinity—Facts and Speculations of
Science, London, Macmillan and Co., Ltd., 1946, p. 20.
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CORCEiV&bly a denumerable set of ultimat.EIY dlSCOI‘ltl;nuous. mﬁmtely‘ Srl:la:].
“instants’, there is no difficulty in conceiving fha,t our t°°n:11;uymhof point-
singularities’ has a stronger infinity with its. cut ‘-;Zl:lst rl}llc ed in the man:ert
of Dedekind postulate, than the infinity of t.1meilns bzr aVLIng fil;le-one 3
respondence with all the integers Or fract‘lon? num ; S’"c _m }c: er w:;n-'c 51:
as according to CANTOR, our continuum of Romt-51n11gu ?;;1 leIS . asla grea he.
cardinal number than the supposed time-continuum 1as. t is only on this
al implication that the ‘cut’ in our

explicit assumption that the epistemologic ) . e
continuum of * point-singularities ’ has 10 corresponding element in the time

continuum, is derivable from the 31Pha:p_h°neme il.lsziy' ’::;f}; onththP: Oﬁtbfr
hand, the time-system is considered as @ linear continuum = Laen the 1 fini y
of our continuum of * point-singularities » has the same strength as the infinity

of the time-continuum.1022

It is interesting to reflect here th
singularities’ is conceived to have been

at hitherto our continuum of ¢ point-
divided by the Dedekindian ‘cut’

102. Cf. R. CouranT and H. ROBBINS, What is Mathematics ? Oxford Univ. Press,

— — 46, pp. 83-6. L
Londo:xllozaNeg; ;Ir'(:rtl;is ']c?g::lx;::;oi9 " Fl’\? waurreaeap, The Principles of Natural Know-
ledge, p. 115.
Cf. also the following :
“ A pertinent question for contemp
of a time-series constructed on the ana

is competent to deal with the more elusive, ” . « .
experience of time”, C. T. K. CHARI, On Representations of Time as “The Fourth Dimen-

sion” And Their Metaphysical Inadequacy, Mind, A Quarterly Review of Psychology and

Philosophy, Vol. LVII, N. S., No. 230, 1949, p. 220.
For the metaph;’sical View of time, see Mary Storr’s The Psychology of Time,

Kegan Paul, Lon _11. )
In this conx?ezlzioi?zls’qsgéeltc}: here the following pertmen.t l:emarks of Sri. C. T. K.
CHarr, (Department of Philosophy and Psychology, Madras Christian Co'llege‘, Tambaram,
S. India) in a private communication to me dated :.14th March. 1950, while discussing the
term * dimensionality * used by psychologists and Ph{IOSOPhers In a very vague sense :
“ Dimensionality is strictly speaking a topological not a‘metncal concept. CANTOR’s
1: 1 correspondence hetween the points of a line and the points on a plane and Peano’s
interval on a square) explode the usual

‘ .
_space-filling curve’ (continuous mapping of an
ideas”.

orary metaphysics is whether the logical theory
logy of 2 one-dimensional number continuum
and possibly more essential, aspects of our

[Cf. R. Vamvanamaswamy, Treatise on Set Topology, Part I, Madras, 19417,
P. 121 ; HoBsoN’s Functions of a Real Variable, Vol. I, pp. 452-455, _

It may be noted here that Peano’s demonstration of the existence of a ‘curve’ that
fills a whole square is “in the sense of intuitive interpretation a highly paradoxical
creation” ; (E. Cassmer, The Problem of Knowledge, 1950, p. 24, Oxford University Press,
London).]

102a (i). For theory of sections and the closure function see R. VamyanNaTHASWAMY,
Treatise on Set Topology, Part I, Madras 1947, §10, p- 37, and Ch. IV, pp. 53ff, respectively ;
Cf: too Solomon Lerscrerz, Introduction to Topology, Princeton, New Jersey, 1949,
Princeton University Press, p. 27 and p. 162: L. PONTRIAGIN, Topological Groups, trans-
latfed from the Russian by Emma Lenmer, Princeton Univ. Press, London: Humphrey
Milford, Oxford Univ. Press, 1946, p. 220.
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into two simply connected regions, viz., the consonant and the vowel. This
is in the wake of concepts of Topological transformations having the invariant
property of ‘closure’ and recognising only two categories ‘ open’ and  closed’
sets.102a(l)  But it is also possible to consider our problem as one of ‘discon-
tinuous’ transformations (as, for instance, when we adopt the view that the
time-continuum on which are superposed the aggregates of our  point-singu-
larities ’ is a continuum of integers), where the property of existence and non-
existence alone matter, all categories merging into one. We are thus deviously
led once again to the threshold of the philosophical enquiry concerning the
ultimate ‘discontinuity’ or ‘continuity’ in Nature.103

So far, however, it has been found convenient to regard our continuum
of ¢ point-singularities’ as non-denumerable set since it appears possible to
establish correlation with the non-denumerable set of real numbers.10¢

18. Tolkappiyar’s Discussion on the Non-linear Phonemes ' % and The
Aytam :—

The three non-linear phonemes i, % and ¢ depend upon the sufficient
condition of the adjacent consonant for their occurrence.

(a) Discussion of Kurriyalikaram and  Kurriyalukaram in Eluttati-
karam :—

While in the case of the Aytam, as we have just seen, it is the one that
succeeds, in the case of 7 and % such an adjacent consonant is the one that
precedes. Tolkappiyar classified the non-linear phonemes i and % found res-
pectively in the speech-forms kénmiya Csairfwrnakiyatu psr@wre and
nuntai 55 under Kurriyalikaram and Kurrriyalukaram.

Kurriya likara nirral véntum

Yiven cinaimicai yuraiyacaik kilavik
Kavayin varitu makara murnte.104a
@pBwu Oar 5ppe Couair@id .
wrQeusr F&rilenF W TMFS Forells
Sroulfer cuenz- LET epii 5G 5.

¢z stands after m and before ya in the itaiccol ‘miya@ (Swr) used with

. ”
a verb when a person is addressed.

Cf. A Note on the Epistemological Implications of the Alpha Phonoaid Theory.
. Louis De BrocLg, Continu et Discontinu en Physique

'hui Collection Dirigée par André George, Edition Albin

103.

Cf. in this connection,
Moderne, Sciences D’Aujourd
Michel, Paris, 1941. . o
In this,connection it is very refreshing to find Daniel JoNEs pointing out that the

, questions relating to “existence ” or “ non-existence *

Phoneme Theory has a bearing upon )
(Cf. Daniel JonEs, The Phoneme — Its Nature and Use, Heffer — Cambridge, 1950, pp. vii

and 217). .
104. Cf. Richard CouranT and H. ROBBINS, Op. cit., p. 8L

104a. Tol., Elut., 34.
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Eg.:

Keénmiyy CaewrBwr
Cenmiya Qseriluwr. \*
Punariya nilaiyitaik kurukalu muritté :
Unarak kiirin munnart tonrum.104b

yerflu eftwden & Gosey upls6s

eers Gpler psreni s Cgmer pib.

“% may also stand as the final member of the first two words in
sandhi.”

E.g.:

Naku - Yatu > Nakiyato

BT + wrg > preurg.

Kurriya lukara muraippeyar marunkin

Orriya nakaramicai nakaramotu mutalum.0c

GoAU uar wpen pLCUWIT Lo(HE B 6T

onsu seriles psrQuwrl apsiLD.

“u follows the initial n of personal pronouns followed by words denot-
ing relationship.”

Eg.:

Num <4 tantai > nuntai

B + Fpes > BpDS.

It is exciting to find out that the speech-form nintai mpeng [actually

spoken !] exhibited sometimes the non-linear phoneme % while at other times
the linear phoneme u in the same sense of ‘your father’ (num --tantai

&b + spevg) during Tolkappiyar’'s time 1104

104b. Tol., Elut.,, sitra 35.

104c. Tol., Elut., sitra 67.

104c (i) The forms nimtai and nuntai can be analogically compared respectively
to the two tell-tale South Indian Ragas Devagandhdri and Arabhi which have the same
notes, omitting of course the additional Bs in Devagdndhari.

Among these two Ragas, only in the former the combination of the notes tends to
the conceptual non-linearity in actual singing, this characteristic alone marking Déva-
gandhari distinct from Arabhi. '

In the ‘ Psychological Gestalt’ (I owe this happy suggestion to B. CHAITANYA Dgva)
even the notes of Dévagandhiri and Arabhi are not exactly alike, though one Raga when
sung, may analogically suggest the other Raga. (This reminds us once again of “the
basic concessive assumption of science: No two things and no two events are exactly

alike”. Cf. W. F. TwaADDELL, On Defining the Phoneme, p. 37).
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Tolkappiyam Eluttatikdram stutra 67 as well as sttras 61 and 68 res-
pectively given here reveal Tolkappiyar’s keen perception of both the non-
linearity and linearity in the matter of phoneme-combinations in the stream

of speech.

Katana pamavenu mavain teluttum

Ella vuyirotufi cellumir mutalé.1%d

sG55 UQo roas Q&L
arowr oplQrr®es QFdguwri apsGo.

The scales of the two Ragas are given below :
The scale of Dévagindhari:

/
o= 12 o
— & Qo
A4
2 o—= 2 a
o o
= o =
Se Ri Ga Ri Ma Pa Dha Ni Se || Se Ni Dha Pa Ma Ga Ri Se
v"-——b-e—‘
FN= o
=4
\
Dha Ni Dha Pa
is an additional and special characteristic phrase of the Raga.
The scale of Arabhi:
A o e
/ A ~ 2 A
S L~
() o o
<
v, = o >
Se Ri Ma Pa Dhe Sa || Sa Ni Dha Pa Ma Ga Ri Sa

104d. Tol., Elut., satra 61.
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“K, t, n, p and m can be followed by any vowel when they stand
initially.”

The structural difference of Tamil marking it distinct from Sanskritic
structure in the matter of having no initial conjunct consonant in the former
is noted in the sutra.

Murriya lukaramotu porulvéru pataa
Tappeyar marunki nilaiyiya lana.10%

oSl easrQr® QurmerCom L9y
SUQuw wwHag oldvuiu erer.

“wu in words like nuntai [side by side with nuntai] serves the same
purpose as @ without altering the meaning.”

Nettelut timparun totarmoli yirrun

Kurriya lukaram valla riarnté.104

QpLlOLqps Siump QariiGwrf) ifpapik

@D NETD T BT ECE.

“{1 appears as the final member after a hard consonant in words having
a long vowel before it or in totarmoli,”

Eg.:

Naku Br&
Tenku Qs
Varaku ur

Telki  Qgore
Itaippatir kuruku mitanuma runté

Katappa tarinta punariya lana.!®e

Qe LiLng p &HpS A_apinrpaTC
sLLur g pg Lyenrifl erer.

“W is further shortened [?] in sandhi and it is dealt with in
Kurriyalukarappunariyal.”

Eg.:
Cukku 4 kéta > cukkukkotd

6?&%@ + Casrl > e;é;@é;@&ﬂ'@.
Cekkukkanai Qes@sadmT.

104e. Tol., Elut., siutra 68.
104f. Tol., Elut., sutra 36.
104g. Tol., Elut., sutra, 37.
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Tolkappiyar reveals a very rare insight here in recognising the phoneme
2 which approaches more pointedly to (i.e. ‘ tends to’, mathematically speak-
ing) the conceptual non-linearity !
*

Irelut torumoli yuyirttota ritaittotar
Aytat totarmoli vanrotar menrotar
Ayiru minré yukaran kurukitan.104h

#Qraps Q@srasQr ) wuli sQgr Men G0 gmi
QYUFs5 QariQuwrif) euerQupi QuoeTCupLi
2 eperCp wysrEm HEL 6T,

“There are only six kinds of words where % is found. They are Irelut-
torumoli or words like pre (naku) or Fay () made up (of) two
vowel-consonants, or of one long vowel and one vowel-consonant,
uyirttotarmoli or words like ur@ (varaku) or gre& (aract) having
a vowel-consonant between the first vowel-consonant or vowel
and the last vowel-consonant, itaittotarmoli or words like Qger
(telku) or erer@n (ellt) having a semi-vowel [?] between the first
vowel-consonant or vowel and the last vowel-consonant, aytattotarmoli or
words like TG0 (ecbku) or &cvar (kasseu) having an aytam between
the first vowel or vowel-consonant, vanrotarmoli or words like Qars
(kokku) or eri”(® (etti) having a voiceless consonant between the first vowel-
consonant or vowel and the last vowel-consonant and menrotarmoli or words
like Qgm (tenkd) or GTE (enkt) having a nasal l_aetween the first
vowel-consonant or vowel and the last vowel-consonant.”104

Avarrul .
Irorruttotarmoli itaittota rakalot

Sj6u D LpI6iT )

FQrrpms OprirGwryd e GQzr rrarmr.

“The word which has a semi-vowel following the initial vowel or vowel-
consonant and preceding a consonant other than the first part of the final
vowel-consonant, cannot be regarded as itaittotar, [@len SO s ] .

Eg.:
Irkku 1T &(&-

104h. Tol., Elut., sitra 407.
104i. The translation is that of P. S. Subrahmanya Sastri, Tol, Elut., Vol. 1,

Madras Oriental Series No. 3, 1930, pp. 67-68.

Here ¢ vowel-consonant’ obviously denotes a consonant and a vowel as for instance
naktt B is said to have been “made up of two vowel-consonants [!]”. The translation
closely follows the Tamil idiom Uyirmey (e«97Gwur).

104j. Tol., Elut., sutra 408.
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Allatu kilappinum vérrumaik kannum
Ella virutiyu mukara niraiyum 104k

Yo g DorliGeus Coupmerind sarggn ©

erever elauBly apsr plenpuyib.

“Both in mon-case-relation sandhi and in case-relation sandhi it (11)
appears at the end of the above six kinds of words.” [cf. Tol. Elut. Siitra
407].

It is to be noted that Tolkappiyar says here that % is not shortened. It
clearly indicates Tolkappiyar’s pointed reference to the differentiation of the
non-linear 1 from the short u. For, when Tolkappiyar speaks of the reten-
tion of the duration of the non-linear % here, it is obvious that he treats it
as entirely different from the short « just as he would speak of any other
phoneme like a or i as different from u.1041

Vallorrut totarmoli valleluttu varuvali
Tollai yiyarkai nilaiyalu muritté.104m

QT p g QpriQur) adewss e
Osredy Yupems Hovugy apflsts.

“% at the end of vallorruttotarmoli may remain as such if the following
word commences with a voiceless consonant.”

104k. Tol., Elut., sutra 409.

Cf. too in this connection,

Meyyi nalavé yaraiyena molipa.

Ouind ererGes wenrQuer Gurifu.. - -

“The quantity of a consonant is half a matrad.”

(Tol. Elut., Stutra 11).

Avviya nilaiyu mépai minré.

SYevelw efdvny Cur aparGp.

“The other three too [the non-linear phonemes] are of the same nature; (ie.) the
quantity of i, % and & is half a matra each.”

(Tol., Elut., sttra 12).

Tolkappiyar’s clubbing together in the matter of duration the consonant and the
non-linear phonemes reminds one of the analogous reduction of the Indian Musical Scale
to the tempered one, (Cf. J. Murray BarBour, JASA, Vol. 21, pp. 587ff.) with all the
attendant dangers, although it has its own usefulness and a certain seeming convenience
and simplicity (!), only as a very rough approximation.

104l. P. S. Subrahmanya Sastri, Tol., EJut., with an elaborate Tamil commentary,
Trichinopoly, 1937, p. 322.

104m. Tol., Elut., siutra 410,
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Eg.:
Kokka + Katita > Kokkukkatitu.
Qaré@ + aym > Qard@dsy s.

Kokku 4 katumai > kokkukkatumai.
Qara@ + a@ow > Qard@ds@aiw.

The next satra (Tol., Elut., 411) speaks of the transformation of
kurriyalukaram into kurriyalikaram in naku + yatd > nakiyatu
Br@& + wrgy > prwur g —

Yakaram varuvali yikaran kurukum
Ukarak kilavi tuvarat tonratu.

warh el Warsm @pi@Lh
o&rs Gorell @meusrg Cgrerms.

“If the following word commences with y, the final % of the preceding
word is replaced by i, [which is still further reduced (!), ie. it tends more to
our conceptual non-linearity.]”

The significance of this siitra is too obvious. Tolkappiyar treats the
non-linear 7 as a different phoneme just as he would treat any phoneme like
@ or i which is different from short i. That is why he says so explicitly
that the non-linear i is here shortened. This is a positive evidence as against
the negative evidence supplied by Tol., Elut., sutra 409 quoted above indicat-
ing Tolkappiyar’s rare insight in the matter of differentiating non-linear

phonemes from linear phonemes.

(b) The Aytam :—

It is clear that in the case of Aytam, Tolkappiyar actually considered
some kind of articulation with great force in the expulsion of air from the
lungs.1% The three non-linear phonemes share a common property, viz., close
juncture, that is, in actual articulation there is the absence of any interrup-
tion in the breath stream between the non-linear phoneme and the neighbour-
ing consonant which serves as the sufficient condition for the occurrence of

the non-linear phoneme.

105. Cf. Introduction, p. 91.
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(c) Discussion of Kuyriyalukaram in Collatikaram :—

In Collatikdram, Tolkappiyar discusses at length the problem of

address : —
Avaitam,
Iuaid ennum iruti o
Appal nanké uyartinai marunkil
Meypporul cuttiya vilikol peyar
Y@USTL,
@a&o@wm@/w@yﬁ o
QUured prerCs o wiir B&mr HESE
Quodsls Quir(meir & L1 HoflGasrer QuuwCr.

&.106

E.g.:
Cutarttotii ! Kélay.l &L igGsrie@) ! Gsorm

Avarrul

Ii akum, ai ay akum!®®
g/w‘m.ysir . . .
Q) = Y&, @ YL AL

“There i becomes 7 and ai becomes ay.”

Ovum uvvum Eyotu civanum.1%®
@b 2 aQur@ HegpiLb.

“ Nouns ending in 6 and % [are transformed into & (at the end) in the
vocative of address].”10%

Eg.:

Vénta — Venté! “Oh king!”
Copm — CapCs!?
Ukarantané kurriyalukaram.110

2 &rpsrCar @&pnM e Tib.
“The % (referred to in the previous siitra) is Kurriyalukaram.”

106. Tol. Col., sitra 122, Naccinarkkiniyam ed. by M. V. Venugopala Prrar,
Pavanantar Kalakam, Vepery, Madras, 1941, p. 132.

107. Kalittokai 51, 1. With the commentary of Naccindrkkiniyar, Publishers Kasi
Viswanathan CHETTIAR, Caivasiddhanta Association Ltd., Tinneveli, Madras, South India,
p. 151. ’

108. Tol., Col., siitra 123.

109. Tol., Col., siitra 124.

109a. The translations in this part of the Monograph are entirely mine. Only for
the sake of scientific accuracy and faithfulness to the original text, rectangular and circu-
lar brackets are used here.

110. Tol, Col., siitra 125.
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19. The Common Property of the three Non-Linear Phonemes :—

According to Tolkappiyar, the ‘place of articulation’ for the non-linear
phonemes, is the same as the consonant which is thesufficient condition for

their occurrence.

Avaitam
Kurriyalikaran kurriyalukara mayta menra
Muppar pulliyu melutté ranna.lll

MG ST LD
GpAudlarn @GpBusT 1rig QueTp
epLiurp yerofly QuepsCar rerer.

“The Non-Linear Phonemes are %, i and the Aytam [which are repre-
sented by dots (in script)].”112

Carntuvari nallatu tamakkiyal pilavenat
Térntu velippatutta vénai minrun

Tattafi carpir pirappotu civani

Yotta katciyir rammiyal piyalum.!13

Fri gl aroe g swsBLG GoQaers
Carpg Quolliu@ss Coslar epeTmip
F5@65 Fri9p 9pliQur® foesenf]

285 ar_flp piblfwud Qwgyb.

“The three nonclinear phonemes i, & and &> have the same °place of
articulation’ as the consonant (preceding in the case of 7 and % and following
in the case of &) [which is the sufficient condition for their occurrence].”

Both the Aytam and the Kurriyalukaram must have each had six
variants, each variant determined by the six different consonants k, ¢, t, ¢, p
and 7, which served as the sufficient condition for the occurrence of these
two non-linear phonemes, 1 (the Aytam and the Kurriyalukaram).

From siitra 101, Tol., Elut., it is clear that Tolkappiyar conceived that
both the Aytam and the Kurriyalukaram share the characteristics of k, ¢, ¢, t,
p and 7. According to Tolkappiyar, who may be assigned to the 3rd century
B.C., the linear u and the non-linear i were not differentiated by simple dura-
tion. They were two distinct phonemes even otherwise. But at the time

111. Tol, Elut., sitra 2, X
112. Cf. Introduction, p. 90 and Introduction, footnote 11.

113. Tol, Elut., sutra 101. .
114. Cf. P. S. Subrahmanya $astri, Tamil Molinil, Trichy, 1936, p. 51.
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when Nannil came to be written, about 1200 A.D., a good deal of confusion
arose.

20. Tolkappiyar’s Clear-cut Distinction between the Linear and Non-Linear
Phonemes and the later-day confusion : —

The author of Nannil assumed the differentiation to be mere duration,
and therefore, he clubbed together aikdrakkurukkam and aukdrakkurukkam
with the non-linear i and the non-linear 1.

Aikarakkurukkam and aukarakkurukkam are differentiated from ai and
au respectively only in their length. They both belong to the category of
linear phonemes. The classification of these with the mon-linear phoneme
Kurriyalukaram () is not justifiable.

Uyirmey Yayta muyirala porrala
Pacbkiya i u ai au madokan
Taninilai pattufi carpelut takum 115

2 W9 Quus wriig apulrer Quirpmper
USEw @ o g GO LDGOSIT 6T

&l 8 Lgges sriQups STEib.

Among the commentators of the descriptive grammars of Tamil, Civa-
fidna Munivar Qaesrer apaflasi upholds the view of Tolkappiyar as against
the views propounded by Mayilainitar 10u9&vpsr @i (the well-known com-
mentator of Nanniil) and Cankaranamacciviayappulavar &m&r BLEReuru
VY and the author of Ilakkana Vilakkaml1® According to the
author of Nanniil and his followers, the following ten (without any justifica-
tion, as we have shown above) were classified into one category.

(i) Aytam.

(ii) The non-linear 3 (Kurriyalikaram)
(iii) The non-linear % (Kurriyalukaram)
(iv) to (x) The seven uyiralipetais

The seven uyiralapetais are the (short) phonemes a, , u, e, 0, ai and au
added to the corresponding long ones for metrical exigencies.

21. The Alapetai Phenomenon :

It is worthwhile to examine the alapetai phenomenon here. Tolkap.
piyar distinguishes this phenomenon from the non-linearity in phoneme com-
binations. He draws a refreshing contrast between the two.

115. Nannal of Pavanantimunivar with the commentary of Cankaranamaccivayar,
Ed. 2, 1935, Sitra 60, p. 34.
116. See P. S. Subrahmanya SAsTRI, Tamil Molinul, pp. 51-2.
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Nittam venti navvala putaiya
Katti yelGuta lenmanar pulavar.11?

BLi b Gousdry. GTGUaISTLGNL_ 1L
ity Quep & QORLLE@)T L.

“If extension in articulation is required, then to that extent a phoneme
(necessarily short in duration) is to be added — this is the opinion of learned
men.”

Kunricai molivayi ninricai niraikkum
Nettelut timpa rotta kurrelutte.l18

&S PlonF Quor tflauud eiler plen /576:0(@)62;@1.13
Opt’ O Bicws 015 @5OpapiCe

“In any speech-form with a preceding short phoneme and ending in a
long phoneme, short phonemes of the same pattern as the latter are added
to complete the melody (in verse especially) »’118a

Eg.:
Toli ii.
Ozrys @8)

Eena varumuyir meyyl rakatu.119

ererar auEpudli Qg mar g.

“In a speech-form e cannot stand finally if it is preceded by a con-
sonant.”

Eg.:
E e kontan

& or QrenTL_re.

Ekara vokaram peyarkki raka
Munnilai moliya venmanar pulavar
Térramufi cirappu malvali yana.20 .

or&r Qaursrib QUUTES @S .
wparaf@y Qurflu Qeuaro@r Ljoar
Copmapes Ly woayf) wre.

117. Tol., Elut., sitra 6.

118. Tol., Elut., siitra 41.

118a. P. S. Subrahmanya SastrRr’s translation here appears to be misleading. (Cft.
Madras Oriental Series, No. 3, 1930, p. 7.) Hence it is abandoned, and the translation
given here is my own which attempts to be loyal to the original text of the siitra,

119. Tol.,, Elut., sitra 71.

120. Tol, Elut., sutra 273,

7
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“e and o never occur finally in nouns except when they are used as
particles to denote certainty and superiority respectively ; e and o occur finally
in the verbs of second person.”

The last stutra presupposes Tol., Col., sitra 263, which is the following :
Telivin éyum cirappin 6vum

Alapin etutta icaiya enpa.

Qgafleller aruyb & pLnler gayw

orQsr erTOGs5 QenFuw ererL.

“In the sense of clarity (and therefore certainty), and in the sense of
superiority respectively, even after nouns € and 6 occur finally.”

Tol., Col., Sutra 259, says that in five contexts (clarity, interrogation,
differentiation, denumeration, and the final prosodial position), & oceurs

(i) Certainty:

Unt[€] e marumai o erQL_ 6T LbguELD.

“There will certainly be rebirth”.

(ii) Interrogation:

Niy[€] untay ? SCuw o GITL_TiJ.

“Did you eat ?”

(ili) Differentiation :

Avarul ivan[é] kalvan eurer GaCar Goraer.

“ Among them he is the thief.”

(iv) Denumeration:

Nilan[&] nir[&] tiy[&] valiy[E] HAoCar FCr SCw awellCuw.
“Land, water, fire, etc.”

(v) Final Prosodial Position :

Katal Pér ronrala katiran tor[€]'?

sl Curp Cumer e srigppCHTCr.

“ Resembling the sea, [who forgets those drowned in it], those who have
left the forest (too have forgotten us!)” [This is the poetic way of expressing
the commonplace adage “ out of sight, out of mind !"]

121. Akananiru, 1:19, Ed. by V. V. Raghava AIYANGAR, Madras, p. 4, 1935.
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In Tol., Col., 258, likewise we are told about the different contexts
where 6 occurs:—

Pirinilai vinavé etirmarai oliyicai

Terinilaik kilavi cirappotu tokaii

Irumiinrenpa 6ka rammeé.

WA A2 fleCor orSicenp eifudenas

Osff2vé RDorell §pliQur® Qsros@)

QmepsT Qperu gar TG,

(i) Discrimination :

Yan[6] térenavar poyvalan kalaré.

wrGey CasCperar Quriiopn soGr.

“I am not convinced, for he is not used to lying "2

[The lady-love convinced in her mind of the lover keeping his promise of
early return at any cause, refuses to accept the seasonal change even when
pointed out to her.]

(ii) Question:

Cattan untan[6] ?  #rgger e.aw_rCey ?
“Has Cattan taken his food” ?

(iii) Contradiction :

Yin[6] kolvén!  wrGey QarerCousr !

“ Am I the person to take it”!

(iv) Metrical Exigency :

Kolal[6] kontan  QarerGar Q&redrLrer.

(v) Doubt:

Tirumakal[5] allal ... ival yar ? @masCerr yevever . .. @eusr wsri 2
“Who is she? She is not goddess Laksmi!”

(vi) Superiority :
[0]o ! Uvaman uralvinri ottaté !'2
@ @! cauwer e ppdlars as565 !

122, Kuruntokai, ed, by U. V. Swaminatha Iver, 1937, 21, p. 66.
123, M. V. Venugopala Prwrar's edn, of Tol., Col, Madras, 1941, pp. 276-77,
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“ Oh, it resembles the absence of hostility of the dumb” (it indicates
superiority, the power of the mighty opposition).

[E]e yicototta nénilan & or WioQgr S5 @enflaar.
(Kalittokai, 62)12¢

“ This person is devoid of shame.”
(A lady refers here to a seducer)

[O]o katalé 2 & aLGo.
“What a sea!”

(Kalittokai, 144)125

Though in Tol.,, Col., 263 & and 6 are mentioned and not e and o, but
because of Tol., Elut., 273, it has to be inferred that e and o came after
€ and 6 in the sense of certainty and superiority respectively.

According to the author of Tolkappiyam, such short phonemes which
are added to the long ones are separate distinct entities and they are called
by him alapetai; certainly these two phonemes (the long and the added
short) do not get compounded into a single extra-long phoneme which is
known as pluta by Sanskrit grammarians. For, Tolkappiyam, Eluttatikaram
sttra 5, denies the existence of three morae sounds.

Mivala picaittal éreluttinré
epaver Gmess CorQrupsHsrGp.

“No single phoneme has three morae.”1?

124. Saiva Siddhanta ed., Tinneveli, p. 182, 1938.
125. Saiva Siddhanta ed., p. 451, 1938. .
126. In Tol., Elut., siitra 3, we are told that the phonemes g, i, u, e and o are cha-
racterised by one-mora duration.
Avarrul.
aiu
€ o vennu mappa laintum.
orala picaikkun kurrelut tenpa.
<Yyou p e
9 @ =
or o Qaueirgy woiiur & pgatd
orer 9o diEm @O paps QL.
From the next siitra (Tol., Elut., sitra 4) we similarly learn that &, %, 4, &, ai, &
and au are long two-morae phonemes.
Aideéai
O au vennu mappa lélum.
Irala picaikku nettelut tenpa.

%FM@'%

2 gor Qaergy wiur Cexgpd
Fror Qosé@ OpLOLwps Osaru.
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It is, therefore, clear that there is no question of pluta in alapetai
even as the non-linear phoneme 7 and 1t are not the still further shortened
linear phonemes i and wu.

While in the case of the non-linear phonemes, there is close juncture
(i.e, absence of any interruption during articulation in the breath stream
between each of these and the respective neighbouring consonant phoneme
which is the sufficient condition for the occurrence of each of these), in
alapetai there is disjuncture (i.e., separation between the long phoneme and
the corresponding short phoneme by an interruption in the breath stream
during articulation.).

Tol., Elut., sutra 274 further says that “consonant phoneme (voice-
less k, ¢, t or p) is not inserted after the particle e (denoting certainty) and
o (denoting superiority).”

Térra vekaramuii cirappi novvu

Meérkia riyarkai vallelut tumika.

Caspm Quararss Dpin Geyeuad
Cupa Plupons aueQowpsalsr.

Eg.:
Yané e kontén wirGer or QasrearGLer
Avané o kontan  9aGey) e Qarenr_rer

But in the case of verbs of second person, an additional consonant
phoneme occurs. There is, in other words, doubling of the consonant.

Eg.:
E ek korra o ord QETH[W
O ok korra @ b QsrHwy.

These forms seem to have been used in Old Tamil respectively in the
sence of “ do a particular work for me” and * desist from doing this.”127

Again Tol., Elut., 278, says that before k, c, t or p, there is e added after
the final é.

Eye nirutikkekaram varume.
aTQu ofl @ Qzsrd oL

Eg.:
E e k kottil ar or & QarL_ig-o

127. Tol,, Elut., edited by Kanaka Sundaram Pitrax, 2nd ed., South India Saiva
Siddhanta Society Publication No. 17, Madras, 1933, p. 174.
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In stitra 291 of Eluttatikaram, Tolkappiyar says that there is no change
in sandhi if the preceding word ends in 6 and denotes contradiction, interro-
gation or doubt.

Maruko leccamum vindvu maiyamum
Kiriya vallelut tiyarkai yakum.

wr Q& Qar & & upib sfE9a) enwiaptd
Gl QNG Supoms wir@ .

Eg.:
Yan[6] kontén ? wrGey QarenGLcr?
“Did I possess ?” (indicating the opposite).

Niy[5] kontdy ?  SCur Qarewmris?
“Did you possess ?” (interrogation)

Patt[6] patinonr[6] wsCsr uHAE@&TCwp.
“Ten or Eleven” (doubt).

Here we may profitably compare Tol., Elut., siitra 276 :

Maruko leccamum vindvu mennun
Kiriya vallelut tiyarkai yakum.

wr o6& T Qorgeapid cfl@ey CLocr pik
& il waOaps Supems wr@ib.

“There is no change in sandhi if k, ¢, t or p follows & when the latter
denotes negation, question or number.
Eg.:

Yané kontén wrQer Qs resrGL_er
Niyé kontay BCw Qmesr_mrii
Korrané cattans QsropCar FrggGar.

I_n stutra 292 (Eluttatikdram), we are told that there is no change also
when 6 is oliyicai, i.e., suggests something that is left out.

Olintata nilaiyu molintavar riyarré.
2Ppss Hoowy Qurifises HupCp.

Eg.:
Kolalé kontan QsrerGor G&maeiri_rer,
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In the sutra following!® we are still further told that the case-relation
sandhi when the preceding word ends in 6 is same as when it ends in € (i.e.,
a voiceless consonant is inserted and o follows 4).

vérrumaik kannu matano rarre
Okaram wvaruta lavayi nana..

Capypews sereay wsGe) 7H6p
RETLD UHS oreaul @er.
Eg.:

O o k katumai
“How terrible!”

o @ds@EeL

In sutra 227 of Tol., Elut., also we are informed that a occurs after a
word ending in @ with a short vowel in the previous syllable.

Kuriyatan munnaru méreluttu molikkum
Ariyat tonru makarak kilavi.

@B wpererh Curtlrwps g QuirfsE
Ywg Coraray wars Qo).

Eg.:
Pala a k kotu ver 9 & Care.
(< Pala + kétu; wer 4 Car@®).

Ka a k kurai &7 gs@gop
(<K& + kurai; sr + ©™p).

It is significant that in this sttra, Tolkappiyar speaks of syllabic-
phonemes (6reluttu moli).

It is definite that eluttu in Tolkappiyam signifies a sound-class
‘(phoneme). The syllabic phonemes are short, we meet with in French ici
here [i-’t * i] uf today ['qi].1%®

In Collatikiaram (Morphology) too, Tolkappiyar discusses alapetai,

Alapetai mikttum ikara irupeyar
Iyarkaiya dkum ceyarkaiya enpa. 1%

GyerQuent_ Ao 1h @& @uCuwir
Qupmsy yEh CFUDDSL GTETL.

128. Tol., EJut., 293.

129. Vide Robert A. Hari, Old French Phonemes and Orthography, Studies in
Philology, Vol. 43, 1946, p. 578 (3-1).

130. Tol., Col., 121.
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According to Uraiydciriyar (one of the commentators of Tolkappiyam),
if alapetai i ends finally, very naturally (iyarkaiya) it will take vocative. By
the word ceyarkaiya (artificially) he takes to mean that there are two sets
of people who represent this phenomenon in writing by assigning 3 and 5
morae respectively. This view appears to be most tenable in the light of the
language of the siitra itself.131

Both Cénavaraiyar and Naccinarkkiniyar (two other commentators of
Tolkdppiyam) confuse the issue by considering the alpetai phenomenon in the
aggregate such as da (or %) as a single Unitary phoneme. This is obviously
an error, and it was never intended by the author of Tolkappiyam according
to whom it is clear that only the short ¢ (or i) added as a separate phoneme
to the long @ (or 7) was to be called alapetas.

Eg.:

Toli ijl32 Qzrif @9
“ Oh woman, who has got the function of seeing!”

It is very significant that the author of Tolkappiyam in Collatikdaram
refers distinctly to Kurriyalukaram (the non-linear phoneme ) laying
emphasis on its true status in siitras 124 and 125, while in sttra 127 he refers
to the alapetai phenomenon.

Ovum uvvum éyottu civanum?!33
@b 26uab gQur® Heusmb.

“ Nouns ending in 6 and u are transformed with é ending in the vocative
of address.”134

Mitiyar ceruppir piliyar kovel3s
WD OFm5nd H Lyfui CarGay.
“Oh! the king of the mountains called ceruppu !™

Here there is a play on the word ceruppu which literally means  foot-
wear’. Mitiyal means ‘not a footwear’. It is an adjunct to ceruppu. 'The

idea is that ceruppu here indicates a mountain, being its proper name and
not a footwear.136

131. Cf. P. S. Subrahmanya $astr1, Tol., Col., Kurippu, p. 122, 1930.

132. Kalittokai 103, line -40, p. 316.

133. Tol., Col., 124.

134. The numbering of these sitras is as in M. V. Venugopala PILLATS edition of
Tol., Col., Madras, 1941, pp. 133-4.

135. U. V. Swaminatha Iver's edn. of Patirruppattu, 3rd pattu, (21), line 23, p. 24
(1920).
136. Ibid., p. 26.
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Pataiyé rulava patini vénté

Yilankumani mitainta polankalat tikirik
Katalaka varaippinip polinmulu tantanin
Munrinai mutalvar péla ninru ni

Keta a nallicai nilai it

Tava a liyaréviv vulakamé tutané.13?

ven_Cu mpes Lrg.etl CospGCs

Wem@oet] e ps Qureonswg SN

sL s aamrin9efl’ Quriferapep sremfler
apsT A& apgoveui Gure BleTay B

QaLr g podilans Fey B)&

gary OwuCrrdls ewaCuwr @L_Cer.

That the % referred to in the siitra Tol., Col., 124 is Kurriyalukaram is
specially emphasised by Tolkappiyar in the very next siutra Tol., Col., 125.
The significance of this emphasis is quite clear. Tolkappiyar distinguishes the
non-linear phonemes 7 and % from the linear phonemes in the phenomenon
known as alapetai (for instance, short i added to long % for reasons like
metrical exigency and emotional emphasis).

Tolkappiyam Porulatikaram!3® sutra 325 further says that it is possible
that alapetai comes also for rhythm.

Alapetai yacainilai yakalu muritté.
SerQue wenefEy wrsgy apflsGs.

Eg.:
Kata ‘ unsuspicious’ as in the following.

Kata a vuruvotu kannafica tiyantu
Mukaamai vallaté yorru.®

&L 9 o)m@aur® &eHTerEhFET Swresr®
pasTI®w OGS Qurpm.

“ He alone is the proper spy who dresses in a suitable form which does
not arouse suspicion, and who faces boldly those who suspect him, and who
does not betray his cause under any cixjcumstances.”

137. Patirruppattu, 2nd pattu, (14), lines 17-22, p. 8.
138. Edited by Chidambaram Pmiar and S. Vaiyapuri Prurar, p. 362, Madras 1935.
139. Tirukkural, 585 with the commentary of Parimélalakar, Publishers Ratna
Naikar and Sons, Madras, 1937, p. 347.
8
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22. Conclusion :(—

In short, the phenomenon where a short u and short i follow respectively
the long % and the long 7 is known as alapetai. This does not have the same
status as the kurriyalikaram (i) and the kurriyalukaram (%) which are
obviously non-linear phonemes and whose status is that of the most interest-
ing non-linear phoneme Aytam.14? When the short i or the short u follow the

long 7 or long 4, there is only linearity of the phoneme-combinations in the
stream of speech.

We have so far examined in some detail the great descriptive grammar
Tolkippiyam in the light of modern phonemics. We are lost in wonder that
in this Old Tamil grammar, we rediscover, as it were, many of our own
modern ideas. The conviction is gained more and more that it is worth the
while to subject Tolkdppiyam to a detailed scrutiny exploiting this beautiful
work from the rigorous view-point of modern Phonemies. '

140. Cf. Tol.,, Elut., siitra 2; see also P. S. Subrahmanya SAsTRI, Tol., Elut., Kurip-
puraiyutan, 1937, under sitra 101, p. 103,
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o ot 122 46
% 2t 123 46
a 2 124 46, 56
41 49 125 "
61 a py s
67 40 258 ot
68 i‘; 263 50
g 13 Tolkappiyam Porulatikdram :

84 19 325 57
101 22, 47 Nannil :

227 55 60 48
273 49 97 25
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Frequency of the vibrator, 17,

Function of the phoneme, 4.

Fundamental classes, 20.

Fundamental resonant frequency of a soft-
walled cavity, 18.

Gemelli’'s Oscillogram, 27.

Generalised Aytam-phenomenon, 27, 30.

Geometrical theory concerning speech
structure, 30, 34.

Geometrical-physical theory, 35.

Gestures of speech, 21.

Glottal lips, 17.

Glottal tone, 15.

Glottal tone quality, 17.

Hard palate, 14.

Hard surfaces, 14.

Harmonics of the fundamental resonant
frequency, 18.

Harmonisation of phonemics with
phonetics, 28,

Helmholtzian conception, 2.

Helmbholtzian view, 26.

Heuristic linguist’s judgement, 30.

Hypotheticated separate ‘packet’, 31.

Ideas of before and after, the, 29,

Ilakkanavilakkam, 48.

Indian Musie, 21.

Indian musical scale and the tempered
one, 44.

Inertia, 21.

Infinite series of profiles, 32.

Infinity of geometrical points, the, 37.

Infinity of all integers or fractional
numbers, 37.

Infinity of time instants, 38.

Instantaneous geometry, 29.

Instantaneous point-events, 31,

Integers, 37.

Integers, continuum of, 37.

Interior larynx, 17.

International phonetic transcription, 8.

Intonational patterns in German, 26.

Intuitions of space and time, 28, 35,

Invariance of the four-dimensional ~
interval, 2.

Invariant property of closure, the, 39,

Ireluttorumoli, 43.

Itaittotar, 43.

Itaittotarmoli, 43.

Itaiyeluttu, 23.

Iyarkaiya, 56.

Keresan, 24.

Kinematic relativity, 30, 35.
Kurriyalikaram, 2, 4, 39, 45, 48, 58,
Kupriyalukaram, 2, 3, 39, 45, 46, 47, 48, 56, 58,
Kutemai I, 24.

Langue, 2.

Laryngeal tone, 18.

Larynx coupled to a variable resonator, 18.

Lateral radiation from the wall, 18,

Limit of visibility, 31.

Linear arrangement, 4.

Linear continuum, (time as), 38.

Linear and non-linear, 11.

T.inear and non-linear phoneme-
combinations, 10, 11.

Linear phonemes, 11, 45, 48, 53,

Linear series, 34.

Linear or quasi-linear sequence of
phonemes, 3.

Linear u, 47.

Linearity, 41, 58.

Lines, 35.

Linguistics, 25.
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Logical analysis, 35.

Logical fiction, 31.

Logical foundations of the concept, 33.

Logical implications of the Dedekind-cut
axiom, 34.

Logical structure, 31.

Lorentzian formulae for transformations,
35, 36.

Macrophoneme, 21.

Material bodies in motion, 36.

Mathematical analysis, 36.

Mathematical consequences of the concept,
33.

Mathematical physics, 28.

Mathematical technique, 34,

Maximum, 31.

Maya, 23.

Mechanical vowels, 19.

Mechanism of speech, 6.

Melleluttu, 23.

Menrotarmoli, 43.

Methodological thinking of mathematics,
20. )

Microphoneme, 21.

Minimum, 31.

Modern X-ray experiments, 20.

Morphology, 10, 55,

Motion pictures of glotta]
Russell, 17.

Mouth cavities, 16,

Movements of the muscles, 13

Muffling and filtering effect 1.'7

Mardhanya sounds, 11. T

Music, 35.

Musical character of speech, 31

Musical instruments, 14, =

lips made by

Nannul, 48.

Nasalsr 23'

Nasal consonants, 16,

Nasal vowels, 16,

New perspective of the
theory, the, 28. wipha

Non-additive relations, 4,

Non-case-relation sandhi, 44

Non-denumerable set, 39,

Non-existence, 39,

Non-linear conceptual alp

Non-]_inear i: 45, 48,

Non-linear and linear Phonemes 45

-phoneme

ha-region, 34,

SUBJECT INDEX

Non-linear phonemes, 11, 39, 45, 47, 48, 53,
58.

Non-linear phoneme Aytam, 58.

Non-linear phonemes z and 1, 57.

Non-linear phonemes 7, # and &%, 39.

Non-linear phoneme 1, 56.

Non-linear u, 40, 44.

Non-linearity, 41, 47.

Non-linearity, conceptual, 30.

Nuntai and Nuntai, 42,

Objective definition of vowel and
consonant, the, 28.

Objective method of analysis of the wave-
forms, 9.

Observational knowledge, 28.

Observational Predictions, 33.

Oldest Tamil descriptive grammar, 4.

One-mora duration, 52,

One-one correspondence, 38.

‘Open’ and ‘closed’ curves, 39.

Open and closed sets, 39.

Operator and operand, 4.

Oreluttu moli, 55.

Organs of articulation, 12,

Organs of production, 13,

Origin of breath, 19,

Origin of speech-sounds, 12.

Parole, 2.
Peano’s space-filling curve, 38.
Perception through duration, 28,
Perceptual organisation, exi’stentiality of.
in melodic music, 35,
Philosophitfal enquiry concerning the ulti-
E:;::re,d;f:ontmuity or continuity in
Phoneme, 1, 2, 9, 17 34 317, 55
Phoneme-combinationg ,4_1 ’48 '58
Phoneme and meaning’ 1 T
Phoneme theory, 39, T
Phonemic status of Aytam, 21, 27
Phonemic structure of Olci T;mil. 4
P}l:onemic Vvariants, 27, o
Phonemic vari
Phonenics, & lants of Aytam, 21.
Phonemics, Thegret;
Phonemics of the
dialects, 23,
Phonetic science, 15,

Phonetic science, deductive level of, 2.

cal, 1, 2, 28,
aboriginal Dravidian
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Phonetic theories, 15.

Phoneticians, 15.

Phonetician, the empirical, 8.

Phonetician, the practical, 20.

Phonetics, 15.

Phonetics, acoustical, 30.

Phonetics, articulatory, 30.

Phonetics, experimental, 4.

Phonetics, Laboratory, 2.

Phonetics, Theoretical, 2, 28.

Phonology, 10.

Physical basis of the new geometrical
theory, 32, 34.

Physical extension of the theory, 33.

Physical interval, 29.

Physical phonetics, 9.

Physical profile, 25, 26, 31, 32.

Physical reality of phoneme, 34.

Physical time, 36..

Physical translation of the alpha-phoneme
theory, 34.

Physico~-physiological non-linearity, 30.

Physics, 31.

Physiological characteristic of an act of
speech, 12.

Physiological distinction, 20, 21.

Physiological investigations, 21.

Physiological time, 36.

Physiology, 19, 21.

pitch discrimination, 29.

Place of articulation, 13, 47.

Place of occurrence of Aytam, its produc-
tion and its status, 22.

Plasticine, 18.

Plus, 4.

Pluta, 52.

Points, 35.

Point-events, 34.

Point-instants, 30.

Point-instants, continuum of, 29.

Point-singularities, 39.

Point-singularities, aggragates of, 39.

Point-singularities, continuum of, 39.

Positional variants, 9.

Potawatomi I, 24,

predominance of the low frequencies in the
cowel u, 17.

problem of speech-structure, 21.

Production of vowels, 19.

profile, 26, 31, 32.

Profile theory, 32,

Proto-Zapotec, 24.
Psychological Gestalt, 40.
Psychological period, 27.
Purananiuru, 25.

Qualitative pointer-reading, 2.
Quality differences, 13, 14.
Quality distinction, 15.

Reaction of the resonant chamber, 17.

Real numbers, 30, 39.

Reconstruction methods, 10.

Redefinition of vowels and consonants, 33.

Relation of magnitudes between successive
elements, 32.

Relations between material bodies, 35.

Relationship of Physiological organs, 13.

Relativities of Milne and Einstein, 2,

Resonance cavity, 13.

Resonance maximum along the basila
membrane, 29.

Resonant characteristics of the vowels, 16.

Resonant frequencies for soft-walled
cavities, 18.

Resonating cavities, 17.

Resonator, capacity of the, 15.

Response of resonator to harmonic or
inharmonic tones of a siren, 18.

Riemannian concepts, 33.

Rigid body 35.

Rising inflexions, vowels and Diphthongs,
26.

Robb’s theory, 28.

Sandhi, case-relation, 44. .

Sangitaratnakara, 19.

Sanskrit, 42.

Sanskrit grammarians, 11,

Schrodinger’s wave equation, 34,

Scripture’s conception of physical
profile, 28.

Scripture’s equations, 25, 26.

Scripture’s qualitative equations, 2,

Section idea, 3.

Section points, 32.

Selective operators, 4.

Selective resonance, 17.

Semi-vowel, 23, 43.

Sensations, 29.

Sensitivity of the basilar membrane, 29,

Separate packet, 31.



70 SUBJECT INDEX

Sequence consisting of elemental profiles,
32.

Set, 32.

Sets of differential equations for different
environments, 33.

Short u, 44.

Siao chung kno tzu yu szu sheng, 6.

Signal velocity, constancy of, 2.

Simple duration, 47.

Simply connected regions, 39.

Simultaneously, event-particles happening,
36.

Slurred vowels, 16.

Soft flesh-walled cavities, 17.

Soft surfaces, 14.

Soft surface effect, 17.

Soft walls, 16.

Soft wall’s limitation on resonator’s
radiation of energy, 18. '

Soft yielding walls, 17.

Sound-profile, 25.

Sound classes, 11, 55.

Space, 35.

Space instants, continuum of, 28.

Space-formation, 35.

Space relations, 29.

Space sensibilty of the basilar membrane,
29,

Spatial continuum, 34.

Spatialised time, 36.

Speaking resultants, 13.

Specific character of a vowel, 25, 32.

Specific damping, 33.

Specious present, 28.

Speech, 34.

Speech-elements, 30.

Speech-phenomenon, 9, 34.

Sli’eech-sequence, 37.

Speech-sound, elemental profiles in any, 34.

Speech-structure, 32, 35.

Speech-structure, geometrical theory
concerning, 30, 34.

Speech-structure in terms of Bessel
functions, 26.

SDeech-universe, 2.

Speech and voice, 13, 14.

Standard environment, 33, 35.

Standard situation, 34.

Stream of articulation, 11.

Stronger infinity, 37, 38.

Subglottal or chest cavity, 18.

Subjective fundamental law, the, 27,

Subjective method of analysis, 9.

Sufficient condition, 39, 45, 47, 53.

Sufficient condition for the occurance of
non-linear phonemes, 47.

Surds and sonants, Caldwell’s assumption
of the convertibility of, 11.

Surfaces, 35.

Sutras in Tolkappiyam, 3.

Syllabic phonemes, S55.

Tamil, 42,

Tamil molinal, 25.

Temoayan Otomi, 23.

Theoretical absolute zero in point of time,
33.

Theoretical acoustico-articulatory time
interval of zero, 28, 37.

Theoretical phonemics, 1, 2, 28.

Theoretical phonetics, 2, 28.

Theory of alpha-phonoid, 2.

Theory of infinite aggregates or sets, 32,

Theory of position of movement, 16,

Theory of position and direction of move-
ment in relation to breath control, 16,

Theory of sections, 38. '

Theory of static phonetics, 16.

Theory of static positions, 16.

Three-dimensional acoustico-articulatory
events, 34.

Three-dimensional
- 28.

Three-dimensional cpmplex, 33.

Three-dimensional continuum of speech
elements, 33.

Three dimensional sound-wave, 28,

Time, 33, 38.

Time, alpha-, 36.

Time, Beta-, 36.

Time, acoustical, 36, 37.

Time, articulatory, 36, 37.

Time, spatialised, 36.

Time, unspatialised, 36.

Time-continuum, 39.

Time relations, 29.

Time series, 38.

Time-space, 34.

Time-system, 38.

Téda language, 23.

Tojolabal (Mayan), 23.

Tolkappiyam, 5, 9, 11, 52, 56, S8.

articulatory  complex,



SUBJECT INDEX

Tolkappiyam Eluttatikaram, 13, 22, 52.

Tolkappiyam Eluttatikaram, Pirappiyal, 13.

Tolkiappiyam Porulatikaram, 57.

Tongue-palate contact, 15.

Tongue position, 15.

Tonnal Vilakkam, 25.

Topological concepts, 33.

Topological ideas, 33.

Topological transformations, 39.

Totarmoli, 42.

Totonaco, 24.

Transient analysis, 33.

Transient oscillations in soft-walled
cavities, 18.

Transient stage between the consonant and
the vowel, 27.

Transformation of coordinates, 35.

Transformations from observer to
equivalent observer, 35.

Transitions from sound to sound, 16.

Translations of the language of mathemati-
cal technique, 34.

Tsotsil, 24.

Two-cavity resonance, 15.

Two-cavity tones, 14.

Two-morae duration, 52.

Two-tone resonator vowel, 15,

Ultimate structure of speecy, 3:’2,
Ultimately discontinuous infinitely small
instants, 38. )
Uncertainty pri
Unit environment, gg, 35.
Unitary phoneme, 99 »
unobservable conceptual limit, 27.
Unspatialised time, 36.
Uyiralapetat, 48,
Uyirmey, 43.
inrtotarmoli, 43.

nciple in acoustics, 30.

Valleluttu, 23.

Vallorruttotamwli, 4.
Vanrotarmoli, 43.
Variants, the siX of Aytam, 21.

the cord tension, 17.

. . f
Variation ¢ the structure of the

Variations in
avities, 17. ) . .
V:riation,s of tension, density, etc., in the

cavity and aperture walls, 17.

Vibration frequency of the glottal lips, 17.

Vibration profiles, 26.

Vibrato, change in frequency in, 30.

Vibrato, artificial, 30.

Vibratory-bit, 26, 32.

Visible speech apparatus, 21.

Vocal cavity, 13, 17.

Vocal cord tone, 17.

Vocal mechanism, 18.

Vocal resonator, 18.

Voiced consonants, 16, 23.

Voiced retroflex fricative 1, 23.

Voiced retroflex lateral, 23.

Vowel, 26, 32.

Vowel, definition of a, 20.

Vowel and consonant phonemes, 22, 23,

Vowels and Consonants, 2,

Vowels and consonant as boundary
conditions, 33.

Vowel-consonant, 43.

Vowel movements, 13.

Vowel positions, 13.

Vowel plus Aytam plus consonant, 4.

Vowel-profile, 32.

Vowel quality change, 19,

Vowel quality differences, 13, 14.

Vowel sounds, 17.

Vowel-stretch, 26.

Vowel-structure, 26.

Vowel and voice tone qualities, 17,

Vowel and voice quality differences, 17,

Water resonator, 18.
Wave velocity, 18.

Wind bown musical instruments, 17,

X-ray experiments, 20.

X-ray investigations as applied to
13. speech,

X-ray photographs of normal speech
(Russell), 17.
X-ray pictures, 21.

Yuchi, 24.
Yuma I, 24.

Zogue, 24,
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