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PREFACE 

Ph F~scinated by the outstanding developments in modern theoretical 
. onellllcs mainly due to such pioneers in this noble branch of linguistic 

science as VACHEK1 of Prague and W. Freeman TWADDELL2 of America, I was 
t_:mpted to determine the status of the interestincr phoneme known as the 
Aytham in Old Tamil nearly a decade ago from the "'point of view of this new 
met odol Th . ogy. e present Monograph owes its origin to this. 

b Now the question arises-" What is meant by' Phoneme'?" A small 
~um er of typical unit-sounds having themselves no meaning are arranged 
~ a }certain fixed way in each meaningful form of every language. These 
signa s are gene II II d h h · ful fonn ra Y ca e P onemes and they go to make up t e meanmg-

s that are uttered.3 Such a usual definition of 'phoneme ' leads to 

1. Cf. VACHER: 0 
Congr of P.h . ' ne aspect of the Phoneme Theory Proceed. of the Second Interna. · onet1c S · ' 

2. Cf W Clences, Cambridge at the University Press, 1936, pp. 33-40. 
Baltimore, i935.· F. TwADDELL, On Defining the Phoneme, Language Monographs, No. 16, 

3· Cf. L. BLOOMFIELD L. . t• A . I . l E l d. f Unified Scienc , mgu1s 1c spects of Sc1ence, nternationa ncyc opae 1a o 
I h d e, Vol. 1, No. 4, 1939 p 21 

a occas· t · ' · · 
Kashmir) and p IOn ° . discuss phoneme with Prof. Siddheshwar VARMA (of Jammu, 
that time Pr f rof. Daruel JoNES (Dept. of Phonetics, University College, London). At 
to Prof. VAP.:A· ~~NF.s made the following remarks, in a letter dated 17th March 1947 

" Th h' ch are relevent to our discussion here :-
though it i: i~ foneme does not seem to me to be necessarily connected with meaning, 
capable of dist~ct .ge~erally connected with it. I mean that pairs of phonemes are always 
seemed to me d~hing Words, though they do not always actually do so. It has never 

Cf. also ~ v~able to bring meaning into the definition of the phoneme." 
Vol. 2, 1926, p. is7• 001'4FIELD, A Set of Postulates for the Science of Language, Language 

L. BLooMFIEr.n R . 
Vol. 8, 1932, p. 222 ' eview of Eduard HERMANN, Lautgesetz und Analogie, Language, 

Vide, Daniel · J . 
gical Society 1944 ONEs, Some Thoughts on the Phoneme, Transactions of the Philolo

Cf. rur'the ' pp. 121 ff. 
Journ. of Amerir, C. ~· VoEcEIJN, A Sample of Technical Terms in Linguistics, Interna. 

Any fulcan Lmguistics, Vol 14 p 120 (1948) care read . . ' . , . . 
addresses itself t th er, of thiS Monograph will see that my theory of the alpha-phoneme 
even the • conce ~· . e . conceptual' ('formless', more precisely speaking; ordinarily, 
connection L BLpo Is still embodied with a 'form', however subtle it is. [Cf. in this 

· OMFIELD's · · · London 1900 . 3 d eli . cnhcism of Karl PEARSON's Grammar of Science, 2nd edition, 
' • r e tion V 1 I 1 · · ·lh 1m ' Handbuch der erkr· 0 • , 911, m L. BLooMFIELD's review of WI e HAVERs s 

speaking here f .;;;nden Syntax, Language, Vol. 10, 1934, p. 34, footnote 2. BLoOMFIELD 
much how 0 b .1 PEARsoN's work observes "It is a classical treatise, which loses 

' ever, Y Ignor· I. . . . I 
things in a fog b . 1~g mguistic values; thus, Pearson leaves otherWise srmp e 
this 'aesthet" , y saYing conceptual' where the linguist would say 'verbal'."] I owe 

IC suggestion to Sri. B. CHAITANYA DEVA). 
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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 not, a 
product of acoustic analysis.4 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. But 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.5 

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 TANAKADATE (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., 
sutra 101). 

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

Martin JOHNSON while discussing 'Significance of Interval Invariance ', in his 'Ana
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, Faber & Faber Ltd., 
24, Russell Square, London, 1946, Part n, Ch. I, 1, p. 53), refers to his "view that lmow
ledge as communicable might well be non-existent without the constancy of a signal 
velocity of some kind." 

The alpha-phonoid (cf. footnotes 93 and 94) is the "form" which is given pre
cisely the same meaning as " constancy of c expressed as ' invariance ' of the four-dimen
sional 'interval'", (Martin JoHNSON, ibid., p. 52), suggesting the "formless" (i.e. the 
alpha-phoneme) which is wholly subjective (cf. footnotes 71 and 77) and, therefore, 
makes our ultimate Jmowledge of speech-universe communicable, being an arbitrary 
signal " for idealised signalling as a novelty in being an a priori convention, an ' agreed 
number ' independent of the empirical." (Martin JoHNSON, Ibid., p. US). 

4. Cf. W. F. TwADDELL, Miscellanea, Answers to ANDRADE's questions, Language, 
Vol. 12, 294. 

5. Cf. C. R. SANKARAN, 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.-pheno1nenon. 

In my very fu·st paper itself on the subject of the Aytam-phenomenon 
in Old Tamil,6 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 
Period of a decade that a development of certain altogether fresh ideas is not 
?nly possible but also is logically obvious and inevitable, granted the initial 
ldea. 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 ah·eady 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, I was able to show that th~ so-called Aytam in Old Tamil made its 
appearance between a vowel and one of the following six consonants: k, c, t, 
t, p and T· 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. BLOOMFIELD8 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. SANKARAN and N. K. SRINIVASAN, The Phonemic Variants of Ayta.m in 
Old Tamil, BDCRI, Vol. 2, 1941, pp. 343-50. 

7. C. R. SANKARAN, An Introduction to the Study of Old Tamil Phonemics, BDCRI, 
Vol. 8, 1947, p. 90. (Hereafter cited as Introduction). 

8. L. BLOOMFIELD, Linguistic Aspects of Science, p. 24. 
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Tolkappiyar's recognition of KtLTTiyalikamm, Kurriyalukamm. 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) .9 

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

c:p = 'ljl (f, t, s) 

0 2'1' 
and 9= 0, =F 0, and --- 9= 0.10 

0 t2 

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.lOa An insight into this 
structure is provided by Tolkiippiyam, the oldest Tamil descriptive grammar, 
from which a modem student of phonemics can easily rediscover many a 
concept that is coming into vogue today. 

. Phonemics is an essential and an indispensable discipline to alllinguisti
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. EDDINGTON, 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. ~5, on the addition theorem for velocities) and also the non-additive and organic 
soc1al relations as pointed out by KoRZYBSKI. (Cf. Oliver L. REISER, Historical-Cultural 
Significance of Non-Aristotelian 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. SANKARAN and G. S. GAI, An Attempt at Demonstration of the Non
Numerical Mathematical Discourse of Linguistics, JGJRI, Vol. 2, Allahabad, 1944, p. 179. 

lOa. Field techniques in Descriptive Linguistics are ably discussed in an article 
bearing that title by Eugene NIDA in the International Journal of American Linguistics, 
Vol. 13, 1947, pp. 138-46. · 
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the study of the tell-tale stitras in Tolkiippiyarn which describe the Aytarn
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, 
Deccan College Research Institute, 

Yeravada, Poona 6, India. 
16th February, 1950. 

C. R. SANKARAN. 
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TRANSLITERATION 

Generally the ordinary Roman transliteration method alone has been 
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 :

~ ( G5T) alveolar nasal. 

r (;iJ) The cerebral (or retroflex) T of Tamil-Malayalam group; trilled 
to a greater extent than the post alveolar T (;iJ of the Tamil script and f'l of 
the Malayalam script). 

IT (;iJ;iJ) The long alveolar plosive of the Tamil-Malayalam group (with 
or without any such T sound which is usually incorporated in the evalua
tion of literary Tamil. ;iJ;iJ of the Tamil and nn of the Malayalam scripts.) . 

~ (!P) voiceless retroflex lateral. It is the retroflex continuant of the 
Tamil-Malayalam group (~ of the Tamil and Y' of the Malaycilam 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."11n 

The Non-Linear Phonemes:-

i (@) Kurriyalikaram. 

1i {r>_) 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). 

o0o (o0o) The so-called Aytam. 

lla. Cf. J. R. FIRTH, A Short Outline of Tamil Pronunciation. Appendix to ARDEN's 
Tamil Gramnuzr, p. xvi. 



INTRODUCTION 

In my earlier paper12 only a few traces of scientific phonemic analysis 
of Old Tamil in Tolkiippiyam 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 Tolkiippiyam, which is the oldest descriptive Tamil grammar. Such an 
emphasis on the pattern inllerent 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 A$f;iidhyiiyi of Pfu:lini.13 

Tolkiippiyam, 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 chamcte1· is dete1mined 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 
fme details of articulation (as far, of course, as the ear can judge!) 133 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. Mn.NE, Nature, Vol. 163, 1949, p. 856 ; also H. S. RusE, 
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. Takuro TAMARU, Juichi 0BATA and 
Takehiko TEsiMA, 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
twe and the objective methods of study ought to be combined more than as a mere 
addition of the two methods (cf. footnote 9). 

2 
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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 language 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 (earlier14 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 Tolkiippiyam 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 Tollciippiyam both in the sections dealing with 
phonology (Eiuttatikiiram) and morphology (Collatikii:ram). 

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. BONFANTE, 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, 
pp. 333-42 (especially 337-38). 

15. Cf. lntrod1tction., p. 88. 
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LINEAR AND NoN-LINEAR PHONEME CoMBINATIONS IN OLD TAMIL 

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

In the fu·st Stttra of E.~tLttatikiiram, Tolkappiyar lists the linear pho
nemes, i.e., phonemes occurring one after the other in the stream of articula
tions.H 

1. Enumeration of Phone1nes in Old Tam-il: 

E!utte:g.appatupa 
Akaramuta 
Nakara vi!·uvay muppaa0ate:g.pa 
Carntu vara:g. marapi:g. mii:g.ralailkataiye. 

liiT(!J);i;Gif!J~U u(i;Ju 

d!Jj Cliff (!p fi1 ~a; !TdJI,f!)J@Jif tU C!-.f!U Uo0oQ pGDf U 

a=rri fo.f!fl 6ll!TGM LD!TI5J6Dr (!JJG5T fJJG'Uriua;cmL.Gtu. 

"The thirty sound-classes (phonemes) from a to ?_t except the three 
non-linear phonemes are termed E~uttu ". 

The very fact that in the first siitra of Tolkiippiyam, E.h~ttatikiiram, itself 
We 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 Tami1.18 It can be also inferred that ToZkiip
piyar realised that the differences between the vowels [i] and [1], [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. W ALTER-RIPMAN, Elements of Phonetics, p. 14 (Dent), 1932. 
17. For ThuBETZKoY's conception of linear and non-linear contrasts see his 

Gru?J,dziige der Phonologie, (Travaux du Cercle Linguistique de Prague, 7 Prague 1939). 
Cf. also Z. S. HARRis, Language, Vol. 17, p. 347, 1941. 

18. Cf. CALDWELL, Comparative Grammar of Dravidian Languages, pp. 22-23. 
C. R. SANKARAN and A. C. SEKHAR, Middle Dravidian Morphology, BDCRI, 6, p. 159, 

1946 ; see also P. S. Subrahmanya SASTRI, Tolkappiyam Eiuttatikiiram with an elaborate 
(Tamil) conunentary 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 Tolkiippiyar's very rare insight.19 

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.20 

Tolkappiyam E1uttati7caram Piyappiyal (Chapter 3) deals with the so
called origin of the speech-sounds with reference to the organs of articu
lation:-

Unti mutala muntuva!i tol}!it 
Talaiyil].u mitagi:Q.u neiicil].U nilaiip 
Pallu mita.I.u nav~ mukku 
Ma.r.u;tamu mu!appata vel)lllll!'ai nilaiya 
~u;ruppur ramaiya ne;rippata nati 
Yella ve .I. uttu:ii collun kalaip 
Pi;rappil].akkam veruve;riyala 
Ti;rappatat teriyun katci yal].a. 

f]_,ii fiJ C!:PfESIJrr C!:f',di,f§JGJJsrFJ G fli'r~ip51 ji 
tE~--uuSJ 2!W UJ '-;D p51 2!W GJ f!Jfi!ifil gw ;fiJ &v fjj)u 
uiv.!BW UJfE(!J) fDrTG!f (!Pci(!!Jw . 

d!J.f Girr G~M C!:P C!:f'StT u u '- G!GJJ GirT C!:PI(W) fD ;fiJ_ '&o>wr~ 
'lLdJ)J u 4 ;D fD I(W) LD ILl GJ f!i p5J u u '- f!i rr lfj-
~il:!S~Jrr G!GJJ (!J) ;i; gifi!j Q a= rril:J .JiYJ iu a; rr &vu 
tSiJ fD Lll5i ~cia; w C: GlJ .!J)JG GJJ p5J ILl S~J 
fi;puut_(ii G!fErRtLfiu a;rrL....fil ILlrr~. 

T . "It will be evident on careful observation that all the sounds (in the 
ainillanguage) are but the results of the modifications which the air under-

Am .19· W. N. LocKE and R. M. S. HEFFNER, Notes on the Length of Vowels (IT), 
erl~;n Speech, Vol. 15, 1940, p. 79. 

· Cf. Int1·oduction, p. 89. 





PLATE I 
X-ray Photographs of G. 0 . Russell 

" American English. Young Lady from Central Ohio. Do these tongue posi tions sub
stantiate a one, two or three cavity-tone theory ? What causes a supposed 2 1·esonato1· 
e ffect in the vowel of Fig. 6 and not in Fig. 8 or Fig. 11 ? " 

" Note: But little difference between the tongue position for the vowels in the and 
pnp was found." 

Frc. 3 Frc. 4 
VoweL i ( ee in peep) . Vowel I (-i - in pip). 

FIG. 5 Frc . 6 
Vowel e (n-e in prtpe). Vowel E ( - e - in pep) . 

FIG. 7 FIG . 8 
Vowe l w ( -a-ill pc~7J). Vowel a (a11 in buh or bnhll). 



FIG. 9 
(aw i11 11Ww m· lin wl). 

F IG. 11 
\lou c.> l u (oo ill boob 01· now). 

FIG. 13 
l!nu•e / U (oo in foot). 

FrG. 10 
Vowel o (o - e in pope). 

FIG. 12 
Vfl1VPI o ( 1.Jt in idea. the or pup) . 

FrG. 14 
Vowel y ('ii in miide). 

wit h lip 1·ounrling. 

Reproduced from G. Oscar Russell, " The Mechanism of Speech ", J.A.S.A., Vol. 1, 
(1929), pp. 89 and 90, with the kind permission of the aut·hor and with the courtesy of 
the editors of the Journal. 
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goes in starting from navel, and passing through light parts [ ?] -chest, neck, 
head, tongue, hard palate, teeth, lips and nose ".21 

3. Organs of Production and Places of Articulation:-

In this connection it may be noted that modern commentators (or rather, 
interpreters!) of Tollciippiyant 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 even 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 ",22 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.23 

The f01m 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.24 

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. Mil.r.ER] 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 we1·e kept constant.26 

21. P. S. Subrahmanya SASTRI, Tolkiippiyam E~uttatikii.ram Pirappiyal siitra 83 
Madras Oriental Series, No. 3, 1930, p. 12. 

The English translations of the Siitras from Tolkiippiyam Eluttatikiimm 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 adgption 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. HocKETr, System of Descriptive Phonology, 

Language, Vol. 18, 1943, pp. 1 and 5. 
24. Cf. E. W. ScRIPTURE, 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 STETSON, Motor Phonetics ANPE, Tome 3, 
1928, p. 29. 

25. Vide G. 0. RussELL, The Mechanism of Speech, JASA, Vol. 1, p. 93, 1929-30. 
26. Italics 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 reason for the creation 
of that long soft surfaced chimney through which the sound is forced to 
escape for the vowel :::> (' 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 mufil.e 
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 :::> (' aw' as in 'bawl'), in Fig. 9 and 
the i (' ee ' as in 'peep'), Fig. 3.26a (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 (as in' 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 req1tired to produce the two cavity tones.21 

(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 
maintaining 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. TI..e Original paragraph of RussELL is split, here into two paragraphs for obvi
ous reasons. 

27. Italics mine. 

28. Italics mine. 
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t7te tmditional modification in the front buccal cavity, and tongue position 
is not necessary in o1·der to produce this vowel quality difference."29 

Again, referring to Sir Richard PAGET,ao RussELL30a 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 : 

and 

" ' Laila I love you ' 
" (laila ai lav ju) 

" ' Hello London are you there ' 
"(Elo lC)nd~n a ju 'd c) 

"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 E (eh) the quality changed with01tt any altemtion in tl1e 
capacity of the Resonato1·,31 to that of the vowel i (peep), or at best some
thing like that of I (pip)". 

0£ 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. Italics mine. 
30. Artificial Vowels, P1·oc. 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. 

30<>. 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 a1·e far apart.33 

" English, French, German, Italian, etc., t, d, l and n can be pronounced 
with any physiologically possible place of tongue-palate contact.34 Hence, 
minute differences in tongue position cannot be responsible for brogue 
differenc~s. 

" Any comparative experiment shows that the transitions from sound 
to sound are not made in the same way in French and English, Germa1~ and 
English, or in English and any other lcmguage.35 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. 
Minute diffe1·ences in position, when they occur, a1·e the effects of the differ
ences in mechanism f1·om language to language ancl not the cause of the 
distinctive brogue clifferences.36 

"The old theory of static phonetics leaves all of'thc 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 ; iP. the English pronunciation of 
Italian and French failure to pronounce double consonants correctly. In the 
Romance-Slav pronunciation of English it fails to explain the vowel-like 
sounds after stop consonants, too distinct vowels, lack of proper diphthongs, 
etc. 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 Walls of Mouth Cavities:-

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

33. Italics mine. 
34. Italics mine. 
35. Italics 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 ...... . 

" ...... 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 ve1·sa. . . . . . 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 muffiing 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 .. · . · · · 

" . . . . . . 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. 
3 
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" 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, etc. 

(p. 211) "This resonator ['water resonator'] consisted of a layer of 
absorbent cotton sewed over an approximately spherical wire frame 14 em. 
in diameter having an orifice 3 em. 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. Scrip
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 inharmonic.' 

(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. CoTTON summarises373 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 cann t b d f 1 · ' o e use or accurate y representmg a vocal resonator. 

" (5) A 'water resonator' has a distinct resonant frequency and does 
not respond equally well at all frequencies." 

. . But contrast with these the following statement3B made by A. T. JoNES 

m 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#4 (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 1~ (oo) element 
sounds more muffied 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 u (oo). 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. 

" · · · · · · 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 Eiuttatikiiram 
siitras in this light. 

AvvaJjp 
Pa@iruyirun tannilai tiriya 
Mit;arrup piranta va!iyi :g.icaikkum. 

~jri!l6U tfJ u 
umd! (!!ju9 (!5;5 f5 ;5 ;il ~ p; rR UJ{T' 

LfJh_ p .J!)l u tSI fD ;5 f5 6JJ stfMJ GJl ~a= ci; ~t..D. 

" 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 lung&_ as origin 
of breath. 

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

of human physiology, Sangitaratniikara translated by Dr. C. Kunhan RAJA, 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. JoNEs,41 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 Pm:gi2 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."43 

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.45 

8. Modern X-Ray Experiments Nttllify 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 

41. Daniel JoNEs, An Outline of English Phonetics, 6th Edn., Cambridge, England, 
1947, p. 23. 

42. K. L. PIKE, Phonetics, Ann. Arbor. University of Michigan Press, London, 
Oxford University Press, 1944, p. 6!1. 

43. JoNEs, ibid., §100, pp. 23-24. 
44. Ibid., 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. KAisER, Biological and Statistical Research Concerning the Speech of 
216 Dutch Students, nr. Timbre Phenomena in Speech, ANPE, Tome 17, 1941, p. 155. 

Cf. 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. BLOOM
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,"47 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 can-y 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.49 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. BLOOMFIELD, Review of Wilhelm HAVERs's Handbuch der E1·kliirenden 
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., KoPP, 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. JosHI, "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. MEHTA 
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. CHAITANYA DEVA was given a scholarship of Rs. 300 for the year 1949-50 by Swami 
KUVALAYANANDA, of Kaivalyadhama Samiti, Bombay. 

49. C. R. SANKARAN and N. K. SRINIVASAN, 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.so 

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

The word Aytam itself is derived from the Sanskrit Asritam arTP.Rfq:. 
The correspondence symbolised by Sanskrit s ( ~) Tamil y (til) is met 
with in many of the Indo-Aryan loan words in Tamil.51 Sanskrit Ahitam 
while being borrowed into Tamil, loses r, s is replaced by y and i by u (and 
then this u is dropped altogether). 

A.Sritam > A.yutam > A.ytam 
"llf~n~ > ~ILf/liW > ~ti.J/flw· 

The name ASritam 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 :gallatu tamak kiyal pilave.gat 
Terntu ve!ippatutta ve:gai munrun 
Tatta:ii carpi!" pi!"appotu civ~ 
Yotta katciyir rammiyal piyalum.53 

.g: ff ti-;i gJ@} rA ~ i.JGIJ .ffil ;'Ji UJ ci; [£) ILJ 6-v G/6l)Q@} ~ ;ii 
(J f.5tT ;i .§jJ G:!6llsrf1 u u(b) ;.i; f.5 (J 6ll&rir C!fJW J!)l j 
f5%%r5 a=rrti-GI;D GlpuG:!urr(b) fi!6ll~ 
G:J ILJ rr p; f.5 a; rr L.. fil uSJ ;n pwLiJJ ILJ iv GIILJ .&>21 w. 

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. 

Kuriyata:g mu:g:ga raytap pu!!i 
Uyirotu pm;tarntaval Iaran micaitte.54 

(!!j;DJ 1LJ fEW C!:Psj,-~ JT rr tiJ% u 46Yrsrf1 
fL.u9GJ JT rr (b) 4 ~ ti-;i f.5@} riu 6lJ rr pw LiJJ (ffi a= ji(J f.5. 

50. W. F. Tw~DELL, On Defining the Phoneme, Language Monograph, 16, 1935, p. 39. 
51. Cf. Skt. Sma8iina WIT<r > Tam. MayiitJ,am nUJrr6JST'ii:.. 

Sma.Sru ~.Ill > Mayir LDu9rr. 
M. R. Rajagopala IYENGAR 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. 'SRINIVASAN, The Phonemic Variants of A.ytam in 

Old Tamil, BDCRI, Vol. 2, 1941, p. 344. 
53. Tol., E!.ut., siitra 101. 
Cf. also P. S. Subrahmanya SASTRI, Tolkiippiyam E1uttatikiiram, with an elaborate 

coJlllllentary, 1937, p. 8. · 
54. Tol. E!ut., siitra 38. 
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The group of six voiceless consonant phonemes referred to here are 
k, c, t, t, p and r. 

Vallelut tegpa ka ca ta tapa ra.55 

GJJrit,Q'Jt'C!:f? ,ai G,<EG5r u 8j a: '- ,a; u p. 

"K, c, t, t, p and rare called valle1uttu (voiced consonants)". 

55. To!. Eiut., sutra 19 ; see also P. S. Subrahmanya SASTRI, 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. 
Tolkiippiyar enumerates me!!e!utttL Qu.i-JQGIJ~,$.§1 (nasals) and itaiye~uttu b§JG:IlL 

QIUC!:J'tE.§J (semi-vowels?) in the following two sfltras; 
Mellel,ut teupa ila :iia :r:ta na rna !}a. 
G/LDri.JGIGIJQ9,.$ Glf5~U lli1 (8 GJY j5 LD GJT. 

(Tol. Elut., sutra 20) 
l~yelut tel}pa ya ra la va la la. 
{fj)fi!S>L-G/IU~ji; Qf5~U OJ .'T GIJ Gll fP GrT. 

(Tol. E!ut., sutra 21) 
I and J. are obviously not semi-vowels. 

It was customary to credit the Toc;la language with the voiced retroflex fricative l 
found in Malayiilam, Tamil, etc. (Cf. G. S. GAI, Historical Grammar of Old Kannada, 
Deccan College Dissertation Series No. 1, Poona, 1946, p. 16, footnote 39. L. V. Ramaswami 
AlYAR, Tamil !, JORM, Vol. 9, pp. 140-5; cf. also "The Evolution of Old Malayiilam" 
being the unpublished Ph.D. Thesis 1948 of another of my former students-Dr. A. C. 
SEKHAR, sometime Visiting Lecturer in Dravidian Linguistics, Pennsylvania University, 
U.S.A.). 

M. B. EMENEAU now points out (Language, Vol. 23, 1947, p. 75, Review of G. s. GAl'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 1 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 !tis "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 
detail 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. PIKE, Phonemics, University of Micltigan Publications, Linguistics Vol. 3, 
1947, Ann Arbor- University of Michigan Press ; H. HOIJER and E. P. DoziER, The Pho
nemes of Tewa, Santa Clara Dialect, International Journal of American Linguistics. 
Vol. 15, pp. 139-144; Julia SUPPLE and Celia M. DouGLAS, Tojolabal (Mayan): Phonemes 
and Verb Morphology, Ibid., pp. 168-174; Henrietta ANDREWs, Phonemes and Morpho
phonemes of Temoayan Otorni, ibid., pp. 213-22; Venda RIGGs, Alternate Phonemic Ana
lyses of Comanche, ibid., pp. 229-231. Also, Bernard BLOCH, A Set of Postulates for 
Phonemic Analysis, Language, Vol. 24, 1948, pp. 3-46; Rulon S. WELts, De SAussURE's 
System of Linguistics, Word, Vol. 3, 1947, pp. 2-31, especially pp. 2-7; A. C. SEKHAR and 
C. R. SANKARAN; Notes on Colloquial Malayalam, BDCRI, Vol. 6, pp. 49-52; C. R. SAN-
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L. V. Ramaswami ArYAR notes the significance of the syllable that imme. 
diately precedes the plosive and produces the A.ytam, being usually short, 
and he suggests the possible influence of some kind of accent-distribution in 
the production of the aspirate56 (as he takes the Aytam to be!) 

Ayta nilaiyalum varainilai y~e 
Takaram variiwi kalai y8.TI.a.57 

%./Jujp; ;~"'buUJ./dYJW GllGJJIT,V~311 u_rt''S5rCi!J 
,(E!E!TW 611(!jZLr1ii ·uir'8o1J UJirGJr. 

comprehends such sentences as :-

mu! + titu > muo0otJ:tu (or mutl;ltu) 
_ &irr + fo] g1 > C!:fo0o1Q_gl (or (!jJLIQ_g/). 

l!'iyan marwik4?-u rnicaimai t6.mum.573 
FF ,!lSI UJ ~ lJJ(!!jrFu 57 §PJ J) GYI.f.F 6'5J lJJ G ;$ ff 6iJr .ff)J w. 

"o0o 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 > kao0o!'itu. 
!Eri~J + ?Jg~ > !JJo0opgJ. 

We have also pattu uji;.f!jl side by side with pao0otu uo0o.!Jjl and attai 
ef)f,cE6'5ll!J side by side with ao0otai dJjo0c0l,fE.58 

KARAN and A. C. SEKHAR, The Dialects of the Extreme South of Kerala. BDCRI, Vol. 7, 
1946, pp. 220-224; A. C. SEKHAR, A Note on the Dialect of Kayavar, BDCRI, Vol. 10, p. 47, 
1950. Ernest BEl'.'llER and Zellig S. HARRIS, The Phonemes of North Carolina Cherokee, 
IJAL, Vol. 12, 1946, pp. 14-21; A. M. HALPERN, Yuma I; Phonemics, ibid., pp. 25-33; 
Hennan P. AscHMANN Totonaco Phonemes ibid., pp. 34-43 ; Kenneth L. PIKE, Phonemic 
:'i~ch in Maya, ibid., ;p. 82-91 ; William L.' WoNDERLY, Phonemic Acculturation in Zogue, 
tbtd., 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, 
pp. 108-111; Morris SWADESH The Phonemic Structure of Proto-Zapotec, ibid., pp. 220-
230 ; Charles F. HocKETT, Pot~watomi I ; Phonemics, Morphophonemics and Morphological 
Survey, IJAL, Vol. 14, 1948, pp. 1-10; PaulL. GARVIN, Kutenai I: Phonemics, IJAL, Vol. 14, 
1948, pp. 37-42; Henry OsBoRN, Amahuaca Phonemes, ibid., pp. 188-190; Hans WoLF, Yuchi 
P~onemes and Morphemes, with special reference to Person Markers, Ibid., pp. 240-3. 
VIOla WATERHOUSE and May MoRRISON Chontal Phonemes, IJAL, Vol. 16, 1950, pp. 35-39 • 
Einar HAUGEN, Phoneme or Prosodem~ ? , Language, Vol. 25, 1949, pp. 278-82 ; Charles c: 
FRIEs and K. L. PIKE, Coexistent, Phonemic Systems, Language, 25, 1949, pp. 29-50 and 
K. L. PIKE, Tone Languages, Linguistics, IV, Ann Arbor, Michigan, 1948. 

56. The Indian Antiquary, Vol. 59, 1930, p. 198, footnote 3. 
57· Tol. Eiut., Siitra 400. 
57a. Tol., Elut., Siitra 39. 
58. Cf. too 

Kal + titu > Kao0oritu (or Karritu) 
a;i.J + fl.l!fl > a;o0o,rfl.§j1 (or a;,rb/?!fil). 

Takaram Varumvali yayta nilaiyalum 
Pukaritl retlmat}ar pulamai yore. 
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The Aytam was conceived to be neither a vowel nor a consonant. 59 

12. The Alpha-Phoneme Theo1·y :-

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.6° 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 : - 61 

y = f (t) = (l;n) ~ "'dw ~ "'dp J ll f (t') e-wpt' cos w (t'- t) dt'. 
u 

w=f (t') and p=f (t'). 
(J) p 

A physical 'profile' P of a vowel of form (F) and duration (D) is 
expressed by : -

P = f (F) = f (i) = f {~a;e-Bi:r sin (w;r. + Oi)} 

where i implies the various elements that go to make up the specific character62 
of the vowel, a: the amplitude, 8 the decrement, w the frequency and (J 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.63 A vowel is made up 

s;a;!Tw G>l(!JLDG>Jtfl uJrruN.li IN-1'111 :i}'IW 

'4 a; 1A G'Jr Cl fD oim raiT Lf G>.;G"JJL'r, G /U rr C !T. 

La !a vir riyaipil)a mayta mao0okum. 
GlJ G>T c;{j' ;iJ p'lGn!U!912J wrri.J15 UJo0o(!!JW. 

(To!., Eiut., Su. 370). 

(Nal].o:iil, Su. 97, U. V. Swaminatha IYER's Edition 2 1935 Madras, p. 55). 
Cf. also, Pal + tu!i > Pao0oruli 

USJ + .,§]Grfi > Uo0o..!J)IGrfJ 

(Puranam1ru, 9. U. V. Swarninatha IYER's Edn. 3, 1935, Madras, p. 30). 

59. This tradition is kept up throughout. Cf. Vlramamul].ivar, Ton.n.iil Viiakkam, 
Urai 13, quoted by P. S. Subrahmanya SASTRI, Tamil Moiiniil, Trichy, 1936, p. 58. 

60. C. R. SANKARAN, On Defining the Alpha Phoneme, Current Science, Vol. 13, 
1944, p. 11. 

61. E. W. ScRIPTURE, Nature, 130, 1932, pp. 275-6. 
--, The Nature of the Vowels, ANPE, Tome 7, 1932, pp. 64-70. 
C. R. SANKARAN and S. SoURIRAJAN, A Physico-Physiological Theory of Syllables in 

Human Speech, BDCRI, Vol. 6, 1946, p. 236. 
62. E. W. SCRIPTURE, 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 Wooo, Aco11stics, Blackie & Son, Ltd., London and Glasgow 

~~~ . 
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of a series of adjacent vibration 'profiles ',64 the analysis of which shows that 
all the frequencies from 0 to oo 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 ' proffie ' is a vibratory-bit whose pattern repeats itself 
pe1·iodicall y. ss 

The ' shape ' of the wave-form differs from one physical ' proffie ' 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 proffies differ from one another, we can at once think of speech
structure in terms of Bessel functions.66 A. MAACK67 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.GB 

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

65. SCRIPTURE, T}le 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. ScRIP.l'URE, Fihn-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. (SCRIPTURE, 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. GoLDMAN, Frequency Analysis, Modulation and Noise, Radio Communica
tion Series, New York-Toronto-London, Me Graw-Hill Book Co., Inc., 1948, Appendix E, 
p. 417. 

67. Formen des Melodieverlaufs Neu-Hochdeutsches Laute, Archiv filr 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. ScRIPTURE and A. GEMELLJ.69 

The alpha-phoneme theory originally started with the idea of establish
ing the phonemic status of the so-called Aytam. in Old Tamil.70 The 
Aytam-phenomenon of which the Aytam, is a particular case, is now 
viewed as a generalised phenomenon in human speech, marking 
physically the transient stage between the consonant and the vowel, 
approximating to the mathematically constructed conceptual limit ' between ' 
the consonant and the vowel in any consonant-vowel configuration with the 
theoretical acoustico-articulatory time-interval of ze1·o. 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 
consonants in human speech, particularly in terms of differential (or partial 
differential) 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 PASTOR!, L'Analisi Elettroacuslica del linguaggio, Milan, 1934, 
GEMELLI-PASTOR!, Analyse Electrique du Langage, ANPE, Vol. 10, pp. 1-29, GEMELLI
PASTOR! 'Nature of Vowels', Revue d'Acoustique, 2, pp. 169-88, may 1933, GEMELLI, 
Nouvelle Contribution a Ia Connaissance de 'Ia· Structure des Voyelles, ANPE, 14, 1938, 
pp. 126-64, E. W. ScRIPTURE, Nature, 136, 1935, pp. 455-6, E. W. ScRIPTURE, Observations on 
Filmed and Filtered Vowels, Nature, 130, 1932, pp. 275-6. 

Prof. A. GEMELLI'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. SANKARAN and N. K. SRINIVASAN, The Phonemic Variants of A.ytam in 
Old Tamil BDCRI, Vol. 2, i941, 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
teristics of the universe."71 

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,72 which are taken as durationless (' space '-) instants.73 

In our consonant-vowel configuration, we construct a continuum of 
point-instants as it were, in space-time as 'groups' of 'events ',74 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.75 

71. EDDINGTON, 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 WooD, Acous
tics, p. 360. 

73. Cf. A. N. WHITEHEAD, 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. RoBB, 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.75a The bases 
of the whole logical superstructure are the ideas of· befo1·e and after; I give 
them as RoBB has done the philosophical and physical meanings more or less 
on the self-same lines.76 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
articulatory77 inte1·val in time ' between ') , im.plies that the time relations 
and space relations are to be regarded both as relations of one continuum 
1iere.78 

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.79 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. BRIDGMAN, The Logic of Modern Physics, Macmillan & 
Co., New York, 1938, pp. 33 ff. See also foot-note 99. 

78. Cf. Rosa, 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 0·02 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). 

1 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 M!LNE80 there is an 
infinity of 'particles' [or 'point-instants' or 'events', or 'event-particles' (in 

Cf. too G. W. STEWART, 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 £:::,. v. £:::,. t ,..., 1, where v is the intrinsic frequency of an 
acoustic signal and t::,.t is its time duration. Applying this principle one 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 frequency, 
and with the minimal time for tone perception. The problems suggested by the principle 
are: (1) variations in t::,.t and £:::,. v by an artificial vibrato with aural observations of 
detectable t::,.v, (2) redetermination of minimum perceptible differences in frequency as 
dependent upon t::,.t and (3) an examination of t::,.t required for tone perception with 
varied values of l::,.v." (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 ihey 
may hypothetically apply to the activities of scientists ............ (p. 245). 

" · · · · · .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 Detailed 
Atlas of the Head and Neck, Intern. Journal of Am. Ling., Vol. 15, pp. 244-46.) 

Cf. for the relation of 
t::,.t ·t::,.v-1, 

GABOR, Accountical Quanta and the Theory of Hearing, Natmc, 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. Mn.NE, Relativity, Gravitation and World-Structure, Oxford, Clarendon 
Press, 1935, p. 9. 

Cf. C. R. SANKARAN, 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') ,81 as you will!], in the field of 
view of any observer merging towards the limit of visibility into a con
tinuous background. 

15. The A1"1·angement of 'Profiles' in any CV-Configuration :

Now, there are three ways of looking at these 'profiles': 82 

1. We can conceive of a certain nmnbe1· 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 x + 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 defillite change-points.83 Experimental evi
dence also contradicts the existence of the hypotheticated separate ' packet ' of 
even the physical 'profile '.84 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 c/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. WHITEHEAD, The Principles of Natural Knowledge, Part I, p. 33 and 
Part m, 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 KAUFMANN, Cassirer's Theory of Scientific Knowledge, The Philoso
phy of Ernst Cassirer. The Library of Living Philosophers, Vol. VI, 1949, p. 198, and, 

Bertrand RussELL, 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 tenn is used not in ScRIPTURE's sense, but in our extended 
sense. 

83. Cf. C. R. SANKARAN, 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.85 

2. The second alternative of looking at our ' profiles '86 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 '~onsonant-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.87 

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 Wooo, Acoustics, 1940, London and Glasgow, p. 360. 
86. Of course, in our extended sense. 
87. E. W. ScRIPTURE, 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. TANAKADATE. 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.88 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) ,89 the vowels and the conson~ts 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.89a 

16. The Change of Perspective dtte 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. SANKARAN and S. SoURIRAJAN, A Physico-Physiological 
Theory of Syllables in Human Speech, BDCRI, Vol. 6, 1946, p. 242. 

C. R. SANKARAN, 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. SANKARAN, the Alp'ha-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. CHAITANYA 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, Poena 1950, Part lli, Abstracts, p. 100). Cf. further footnote 95. 

89a. For a general introduction to Topological ideas, see Maurice FRECHET and Ky 
FAN, Introduction d la Topologie Combinatoire, I Initiation, Paris Librairie Vuibert, Boule
vard Saint-Germain, 63, 1946. 

5 
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in hwnan speech would oniy be tantamount to other translations90 o£ 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-formed91 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-region92 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 call~d Aytam
phenomenon,93 may be defined as a characteristic value differential equation.93a 

90· Like ScRIPTURE's for instance which is a more divergent mode of ordering the 
facts of our experiences c;ncerning spe~ch elements, than the one adopted in this Mon?
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 Phoneme 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 Old Tamil, which is clearly a marginal non-linear (?) 

phoneme. 

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

93a. Cf. in this connection smioniNGER's Wave equation 

( d2 d_2 d2 ) 4.,. im d1jJ 8-.Mn. + + •I• + V 'lll=O; dx2 dy2 dz2 '1' r- • di - ~ 
Sir James JEANs, The New Backg,.ound 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.94 In this way, setting up a 'standard' or 'unit' environment in 
speech, in terms of which all other environments both in speech and music95 
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 obse1·ver to ' equivalent ' obse1·ve1·.96 

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.97 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."98 

The assumption of one absolute time is contradicted by the Lorentzian 
formulae for transformations. Let an event-particle P happens at the point 
Pa in the a-space and at the point P fJ in the ~-space and let another event
particle Q happen at points Q nand QfJ in the two spaces respectively. Contrary 

to the traditional outlook which does not discriminate p from p and 
u {J 

similarly Q " from Q fJ and therefore assumes that the distance P ,, Q" is equal 

to P Q because on the traditional theory they are symbols for the same 
{J {J 

distance, according 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 B-space including the fact that the 
points in the two spaces are radically distinct, the equality of the distances 
P Q and p Q is not so obvious as the traditional outlook makes it 

" n {I {J 
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. AYYAR, 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. CHAITANYA DEVA in his "The Psychology of the Drone in Melodic Music.'' 

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

97. A. N. WHITEHEAD, The Principles of Natural Knowledge, Cambr. at the UniV'. 
Prr!':~. 1925. p. 31. 

9S. Ibid. 
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Again, "if the two event-particles P and Q happen simultaneously when 
referred to the points P a and Q a in the a-space they will in general not 
happen simultaneously when referred to the points P and Q in the 
B-space. P P 

p 

0 -0 

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 B-time as well as a ~-space."99 

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-instants'. 
The acoustical-time (spatialised) is the a-space. The articulatory-time (likewise 

spatialised) is the B-space. 
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 consentient set, the 

unspati~lised articulatory-time (the B-time) which corresponds to _the ~atialised ~icu
lat~ry-time (the j3-space) is different from the unspatialised acoustical-tune (the a-time) 
which corresponds to the spatialised acoustical-time (the a-space). [Cf. A. N. Whitehead, 
ibid., p. 149]. 

The acoustical-time is obviously the p1tysical-time, and the articulatory-time is 
the physiological time. (Cf. also footnote 77). 

For a general and a wider discussion with several implications 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 
mdiv1dual 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 
m 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. WHIT
TAXER, 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,lOO 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.101 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 Generale, 2nd Ed., 1922, pp. 65 ff. 
"La delimitation des sons de la chaine par lee ne peut done reposer que sur 

l'impression acoustique ; mais pour leur description, il en va autrement. Elle ne saurait 
ctre faite que sur la base de l'acte articulatoire, car les unites acoustiques prises dans 
leur propre chaine sont inanalysables. ll faut recourir a la chaine des mouvements de 
phonation ; on remarque alors qu'au meme son correspond le meme acte : b (temps 
acoustique) = b' (temps articulatoire). Les premieres unites qu'on obtient en decoupant 
Ia chaine parlee seront composees de b et b' ; on les appelle phonemes ; Ie phoneme et 
la somme des impressions acoustiques et des mouvements articulatoires, de !'unite 
entendue et de !'unite parlee, l'une conditionnant !'autre : ainsi c'est deja une unite 
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 parlee) 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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conceivably a denumerable set of ultimately discontinuous infinitely small 
' instants ', there is no difficulty in conceiving that our continuum of ' point
singularities ' has a stronger infinity with its ' cu~' constructed in the manner 
of Dedekind postulate, than the infinity of time-mstants having one-one cor
respondence with all the integers or fractional numbers. In other words, 
as according to CANTOR, our continuum of 'point-singularities ' has a greater 
cardinal number than the supposed time-continuum has.102 It is only on this 
explicit assumption that the epistemological implication that the 'cut' in our 
continuum of ' point-singularities ' has no corresponding element in the time
continuum, is derivable from the alpha-phoneme theory. If, on the other 
hand, the time-system is considered as a ' linear continuum ' then the infinity 
of our continuum of ' point-singularities ' has the same strength as the infinity 

of the time-continuum.1o2a 
It is interesting to reflect here that hitherto our continuum of 'point-

singularities ' is conceived to have been divided by the Dedekindian ' cut ' 

102. Cf. R. CoURANT and H. RoBBINS, What is Mathematics? Oxford Univ. Press, 

London-New York-Toronto, 1946, pp. 83-6. 
102a. Cf. in this connection, A. N. Wl{ITEHEAD, The Principles of Natural Know-

ledge, p. 115. 
Cf. also the following : ·:A pertinent question for contemporary metaphysics is whether the logical theory 

of a hme-series constructed on the analogy of a one-dimensional number continuum 
is co~petent to deal with the more elusive, and possibly more essential, aspects of our 
e~e~rence of time", c. T. K. CHARI, On R!!presentations of Time as "The Fourth Dimen
SlO~ And Their Metaphysical Inadequacy, Mind, A Quarterly Review of Psychology and 

Philos~phy, Vol. LVIII, N. S., No. 230, 1949, P· 220. 
K or the metaphysical view of time, see Mary STURT's The Psychology of Time 

egan Pa~, London, 1925, pp. 1-11. . ' 
C In thrs connection, I quote too here the following pertment remarks of Sri c T K 
SHARI,. (D~partment of Philosophy and psychology, Madras Christian College T~bar~· 

· In~ra~ m a private communication to me dated 14th March 1950, while iliscussin th ' 
term dimensi li ' d hil h · g e .. . ona ty used by psychologists an P osop ers m a very vague sense · 

1 
. 

1 
Drmensionality is strictly speaking a topological not a metrical concept. CA~o , 

, · corr~spondence between the points of a line and the points on a plane and PEAN R,s 
space-fillmg curv , ( . t 1 o s ideas". e continuous mapping of an m erva on a square) explode the usual 

p. 121 ~C~ R. :VAIDYANATHASWAMY, Treatise on Set Topology, Part I, Madras 1947 
j OBSON s Functions of a Real Variable, Vol. I, pp. 452-455. ' ' 

fill t nhlay be noted here that Peano's demonstration of the existence of a • cu i th 
s a w ole squ . .. . . . . . t rve at 

creation, . (E are rs m the sense of mtmbve m erpretation a highly paradoxical 
London)]' · CAssmER, The Problem of Knowledge, 1950, p. 24, Oxford University p . ress, 

102a (i) F · th · h I f . Treat" · or eory of sechons and t e c osure unchon see R VAIDYANATBA 

Cf t lSe oSn 
1
Set Topology, Part I, Madras 1947, §10, p. 37, and Ch IV .pp 53ff re 

5
tV:AMYl ' · oo o om L · • · , spec rve y . 

Princeton U . on. EFSCHETZ, Introduction to Topology, Princeton, New Jersey 1949• 
Ia ted f nhrversrty Press, p. 27 and p. 162: L. PONTRJAGIN Topological ,...~ 't ' rom t e R · b E p . ' \.:rToups, rans-
Milford Ox£ ~ran y mma LEHMER, rmceton Univ. Press, London . H hr 

' ord Umv. Press, 1946, p. 220. · ump ey 
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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!il 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.1°3 

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.l04 

18. ToZkiippiya1·'s Discussion on the Non-Zinem· Phonemes i iL and The 
Aytam :-

The three non-linear phonemes :i, u and o0o depend upon the sufficient 
condition of the adjacent consonant for their occurrence. 

(a) Discussion of KurriyaZikaram and Ktt1!."iyalukaram in EJ.uttati
kiiram :-

While in the case of the Aytam, as we have just s.een, it is the one that 
succeeds, in the case of 2 and iL such an adjacent consonant is the one that 
precedes. Tolkappiyar classified the non-linear phonemes i and iL found res
pectively in the speech-forms kffi:un1ya G'a;srrru9twr nak1yatu flirTfilUJrr .f!jJ and 
nlintai .J§J;ii<W>f5 under Kun·iyalilcaram and KurrriyaZukaram. 

Kugiya likara rurral vel).tum 
Yaven cinaimicai yuraiyacaik ki!avik 
Kava~4} ~arii.u makara mii.rnte.104a 

05poSIILl G6/a;IT ;iJpf!JilJ G'Gilc.-iJrCblw 
ILl rrcil Gil G5r rn &r t..f) (W) a= tLf (W) !TILl (W) a= .:E fi1 r;miil ci; 

a; rr Gil u5J G5r Gil (3 rL w a; IT f.!:P rr jiG f5. 

"2 stands after m and before ya in the itaiccol 'miyii' ( t.EUJrr) used with 

a verb when a person is addressed." 

103~ Cf. A Note on the Epistemological Implicatio~s of the ~lpha .Phonoaid Theory. 
Cf . th" ti" n Louis De BROGLIE, Contmu et D1scontmu en Physique . m 1s connec o , . . , , . 

M d S · D'Au"ourd'hu1· Collection D1ngee par Andre George, Edition Albin o erne, c1ences J 

Michel, Paris, 1941. fi d D . 1 J · t" 
In this t . "t · very refreshing to n ame ONES pom mg out that the connec wn, 1 1s . t .. . , " . , 

Phoneme Theory has a bearing upon questions relatmg o existence or. non-eXLStence -~ 
(Cf. Daniel JoNES, The Phoneme-Its Nature and Use, Heffer-Cambndge, 1950, pp. vu 

and 217). 0 •t 81 
104. Cf. Richard COURANT and H. ROBBINS, p. c~ ., p. · 
104a. Tol., E!ut., 34. 
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E.g.: 

Kez:un.lya, (]a; GiJr tlJ tLJ rr 
Cel]llli'ya Gla=~tlJtLJrr. 

Ptll).ariya :g.ilaiyitaik kurukalu muritte 
UI,larak kii!i.TI. mu~art to:gpnn.lMb 

Lj 6/nT rA tLJ ~&vu9 em LciJ ('!j.1J)J CE .§W C!:PrA j;CJ IE 
'l!.... firrT !T 8; an.. pSI~ C!:P iff G'Jr If ;i G (Ji rr iff .1J)J w. 

"t may also stand as the final member of the first two words in 
sandhi." 

E.g.: 

Naku + Yatu > Naki'yatu 
f!i rr ('!j + tLJ rr .§jJ > f!i rr fEJ tLJ rr .f!jf. 

Kugiya lukara muraippeyar martuiki.TI. 
Ogiya nakaramicai nakaramotu mutalum.lMc 

(:!j;i;p;71L1 .!£WCE!r (!pem,!DuG!uiLJir UJ(5riufS6U 
'f}l ;D pSI tLJ f!i cE!T tlJ em a= f!i CE !TGI UJrrCbl (!jJ f.5 ~ w. 

"U. follows the initial n of personal pronouns followed by words denot
ing relationship." 

E.g.: 

Num + tantai > nuntai 
.!ffi w + IE ;icm% > .!ffi ;i em (li. 

It is exciting to find out that the speech-form nuntai jJJJfocmfD [actually 
spoken !] exhibited sometimes the non-linear phoneme U. while at other times 
the linear phoneme u in the same sense of ' your father ' (num + tantai 
d5JW + (lJ;i<mfi.i) during Tolkappiyar's time !104cm 

104b. Tol., Eiu.t., siitra 35. 

104c. Tol., Eiu.t., siitra 67. 

104c (i) The forms nUntai and nu.ntai can be analogically compared respectively 
to the two tell-tale South Indian Ragas Devagiindhiiri and ATabhi which have the same 
notes, omitting of course the additional Bo in DevagiindhiiTi. 

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 Diiva
giindhiiri di~tinct from ATabhi. 

In the 'Psychological Gestalt' (I owe this happy suggestion to B. CHAIT ANY A DEVA) 
even the notes of Devagandhiiri and ATabhi 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. TwADDELL, On Defining the Phoneme, p. 37). 
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Tolkiippiyam Eluttatikiiram siitra 67 as well as siib·as 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 pamaveD.U mavain teluttum 
Ella vuyirotufi cellumar mutale.1Md 

a; ,<fli fii u w(;kilJ §)I wrr em 6lJ ;E Q,8i(!P,Bi gu_i-, 
GTGtJGlJrr GJfuS!Q!Trr(j)ri!J Qa=citl,EJlJLDrni- (!f',a;CGlJ. 

The scales of the two Ragas are given below: 
The scale of Devagii.ndlliiri : 

....-. 0 
--0 -

0 -........ 

e 0 '-'O 

0 ..--, 
-o 

~ 

'-" oo 
0 
~ 

Sa Ri Ga Ri Ma Pa Dha Ni sa \ \ Sa Ni Dha Pa Ma Ga Ri Sa 

Dha Ni Dha Pa 

is an additional and special characteristic phrase of the Rciga. 

The scale of Arabhi : 

I 

0 0.-
/( I\ /""\0 - 0 ;'<') 

\.. lJ 0 - - 0~ 
u oc:;..> 0--9-

Sa Ri Ma Pa Dha sa \ I Sa Ni Dha Pa Ma Ga Ri Sa 

104d. Tol., E11tt., siitra 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 sii.tra. 

Mugiya lukaramotu poru1veru pat;aa 
Tappeyar maruil.ki l]ilaiyiya la~a.104e 

C!:P ;D p51 UJ ~a; JTQ UJrr (b) Q u rr (!!jiff(; 6lJ .f!)J u Lrr ~I 
,e;uQuUJ/r w(!!jriur.EI GJfl35llu9UJ G'l!rrGUr. 

"u in words like nuntai [side by side with nuntai] serves the same 
purpose as u without altering the meaning." 

Nett;e!ut timparun totarmo1i y'igwl 
KUITiya lukaram valla ;riirnte.104f 

Q fD r:_Q L(!£' ;i; foJ WU (!!jps Q j5ff LrTQLIJrr tJ) i&' ,tD .f!)J rFu 
(:!!J ;D pSI UJ ~a; !T w GlJ it) Gl) If .JPff ri-;j;C: f5. 

" u appears as the final member after a hard consonant in words having 
a long vowel before it or in totarmoli," 

E.g.: 
Naku 
Teilk.u 
Varaku 
Te1ku 

jDff(:!j 
Qf5rili(:!j 

6ll!T(:!j 
Q,.;virr(:!j 

ltaippati!" kuruku mita~uma rUI).te 
Katappa tarinta pUJ).ariya la~a.104g 

~r:wl LU u ISJ-fJ (:!!j.f!)J (:!!J tEl L§Y)J l.IJ{f (!!j GirrC: L 

a; LU u If L pSI ;5 f5 LJ G'JOTIFI UJ G'lJ(fU$'. 

"u is further shortened [?] in sandhi and it is dealt with in 
Kurriyalukarappu?J.ariyal." 

E.g.: 
Cukku + kotu > cukkukkotu 

err .$ C5 + (;a; rr (b) > err d; (:!jdiC: a; rr(i;). 
Cekkukkai).ai Qa=.$(:!j.$a;&wr · 

104e. Tol., E~ut., sutra 68. 
104f. Tol., E1ut., sutra 36. 
104g. Tol., E1.ut., sutra, 37. 
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Tolkappiyar reveals a very rare insight here in recognising the phoneme 
u which approaches more pointedly to (i.e. ' tends to ', mathematically speak
ing) the conceptual non-linearity ! 

• 
ire!ut torumo!i yuyirttota ritaittotar 
Aytat totarmo!i Va@otar meQ.!otru· 
Ayiru miiQ.!e yukarail kuruki~.l04h 

fFQ !T (!j) j; Q (Ji rr (!.!P I..I:Jff tJJ 1Lfu5! rr j>Q (Jiff L rA 6rilL ;i;Q (Jiff LrT 

~tlifJij; Qp;rrLrrQwrrtJJ Gll<iSTQ0JLrr QwcrrrG0JLrr 
~u5! (!!j e!:P GST(J {D iLf a; !T r5J (:5 J!)J $} L G5T. 

" There are only six kinds of words where it is found. They are ire!ut
torumo!i or words like /Dff(:!j (naku) or FFJ!)J (i!U.) made up (of) two 
vowel-consonants, or of one long vowel and one vowel-consonant, 
uyirttotarmoli or words like Gll!T('!j (varaku) or .,!)f!Tar (aracu) having 
a vowel-consonant between the first vowel-consonant or vowel 
and . the last vowel-consonant, itaittotanno!i or words like Q/5G1r(:!j 
(te!ku) or ror6Yr15 (e!!U.) having a semi-vowel [?] between the first 
vowel-consonant or vowel and the last vowel-consonant, iiytattotarnw!i or 
words like roro0o® (eo0okU.) or a;o0oer {kao0ocU.) having an iiytam between 
the first vowel or vowel-consonant, va'l}rotarmoli or words like Qa;rr.$~ 
(kokku) or rorL_(bJ (ettu) having a voiceless consonant between the first vowel
consonant or vowel and the last vowel-consonant and me'l}rotarmo!i or words 
like Qf5ril® (tenkU.) or 6Tril(:!j (eilku) having a nasal between the first 
vowel-consonant or vowel and the last vowel-consonant."100 

Avarrul 
lrO!~ttotarmo!i itaittota raka104j 

.,!)J6ll p .!J)Jvir 
FFQ!Trr p.!J)Jj; Q(JirrLff-Qwrr tJJ u5!61JlLti;Q(JirrL ITrra;rr. 

"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, {{jj)6rilL;.i;Qif5rrLrr J ". 

E.g.: 
irkku 

104h. Tal., Etut., siitra 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 

naku f51r(:!!J is said to have been "made up of two vowel-consonants[!]". The translation 
closely follows the Tamil idiom Uyirm.ey (e..u9iG!LJJtiJ). 

104j. To!., E!ut., siitra 408. 
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Allatu ki!appi.J].um verrumaik kaJ)I).um 
Ella vipltiyu mukara ni!aiyum.104k 

.d!)j ilJ GIJ jjjl $! GYr u z5J .fj§)J w C: 6lJ [iJ .lJ)J G'5l w ci; a; ~r §JJJ w 
6T ilJGIJ IT Gf) .lJ)J fiJ ILj QP 8i !F ;fJ S(j) f!JILJ LD. 

• 

"Both in non-case-relation sandhi and in case-relation sandhi it (u) 
appears at the end of the above six kinds of words." [ cf. Tol. E.~ut. Sutra 
407]. 

It is to be noted that ·Tolkappiyar says here that u is not shortened. It 
clearly indicates Tolkappiyar's pointed reference to the differentiation of the 
non-linear it from the short u. For, when Tolkappiyar speaks of the reten
tion of the duration of the non-linear u here, it is obvious that he treats' it 
as entirely different from the short u just as he would speak of any other 
phoneme like a or i as different from u.1°4 1 

Vallorrut totarmo!i valle!uttu varuva!i 
Tollai yiyarkai nilaiyalu muritte.1°4m 

6lJ ilJQGI) IT p .lJ)J% Q f5 IT Lfi-Q WIT!)} 6lJ il)(;}GI) (!:!) PJ jJjJ 6lJ (!!56ll !:P 
Q f5 IT ilJ'&J u5J /LJ p G'5l CE ;fJ '&J /LJ .ff}J (!JJrfl j;C: f5. 

" u at the end of vallorruttotarmoli may remain as such if the following 
word commences with a voiceless consonant." 

104k. Tol., Eiut., siitra 409. 
Cf. too in this connection, 
Meyyi u.alave yaraiyeu.a mo;tipa. 

Gi~J:Jzi.JuS/ GJ:JrGTTC:(il) U.J61fl!TG!U.JGJ:Jr Qwrrf}u .. · · . 
" The quantity of a consonant is half a matra." 

(Tol. E].ut., Siitra 11). 

Avviya tillaiyu mel:).al mUu.re. 
~roiJG(;JU.J 61!F1&1LJ ~1.1:J3w fYJW~fD· 

"The other three too [the non-linear phonemes] are of the same nature ; (i.e.) the 
quantity of i, u and o0o is half a matra each." 

(Tol., E].ut., siitra 12). 

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

1041. P. S. Subrahmanya Sastri, Tol., E]ut., with an elaborate Tamil commentary, 
Trichinopoly, 1937, p. 322. 

104m. Tol., El:ut., siitra 410. 
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E.g.: 

Kokku + Katitu > Kokkukkatitu. 
GJ a, 1ni (!!j + a, IIJ-.§jl > GJ a, rr ci; (!!j & a, IIJ-.ffil. 

Kokku + katumai > kokkukk~tumai. 

GJ a, rr & (!!j + a, (b! ~) UJ > GJ chlr & (!!j ci; a; (b! em UJ. 

The next siib·a (Tol., Eiut., 411) speaks of the transformation of 
kurriyalukaram into kttTTiyalikaram in naku + yatu > naki:yatu 
fD rr (:!) + UJ rr .f!jJ > /b If@ UJ rr .f!jJ :-

Yakaram varuvali yikaran kurukum 

Ukarak ki!avi tuvarat tol].!"atu. 

UJ a; !T U:, GJJ (!!j GJJ t/) u9 a; !T r5J (:!) .,g;lJ (:!) U:, 

':LBi !T 8; €iil SfT .,{i) .§1 GJJ !T ;ii G 15 rr w 07 .!!f1. 

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

The significance of this siitra is too obvious. Tolkappiyar treats the 
non-linear i as a different phoneme just as he would treat any phoneme like 
ii or u 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., Eiut., siitra 409 quoted above indicat
ing Tolkappiyar's rare insight in the matter of differentiating non-linear 
phonemes from linear phonemes. 

(b) The A.ytam :-

It is clear that in the case of A.ytam, Tolkappiyar actually considered 
some kind of articulation with great force in the expulsion of air from the 
lungs.1os 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. C£. Introduction, p. 91. 



46 PHONEMICS OF OLD TAMIL 

(c). Discussion of Kurriyalukaram in Collatikaram :-

In Col'Latikiiram, Tolkappiyar discusses at length the problem of 

address:-

.-
!.:··· 

Avaitam, 
I u ai o eooum 4"uti 
Appal n~e uyarti.I;tai marurikil 
Meypporul cuttiya vi!iko! peyare.106 

~~6llpifTLD, 

@ 2... @3 ti> 6TW ~JLi:J [ij) .!J)l fol 
~uurr~ ;srrwG a; fL/lJtT fiil'&w LD(!!jriu@~ 
Q w ti.J u Q u rr (!!jsff err LIS]-/lJ c>{j) corf}Q a; rr 6Yr Q u I1J G JT. 

E.g.: 
Cutarttotll! Ke,!ay.107 arLri-;iG!p;rri.!!J..[ij)! Ga;wrrti.J 

Avarru! 
li: akum, ai ay akum108 

cff)j6ll tD .!J)JGYr 
@ FF ~(!5LD, &? ~ti.J ~(!5LD. 

" There i becomes i and ai becomes iiy." 

Ovum uvvum Eyotu cival).um.109 

ti>G'lf w 2..611 G'lf w (i]'G/ I1J rr (hJ fE 6lJ @)1 w. 
"Nouns ending in o and u [are transformed into e (at the end) in the 

vocative of address]."l09a 

E.g.: 
Ventu - Vente ! " Oh king ! " 

G6llfo.§J - GtiiUfoG/5! 

Ukarant.;ln.e kurriyalukaram.11° 

2..CE IT ,rip; rrG 6U (!5tD pSI11J ~a; IT w. 
"The u (referred to in the previous siih·a) is Kurriyaluka1·am." 

106. Tol. Col., siitra 122, Nacci't).(irkki'!J.iYam ed. by M. V. Venugopala Pn.LAr, 
Pavauantar Kalakam, Vepery, Madras, 1941, p. 132. 

107. Kalittokai 51, 1. With the commentary of Nacci'l]iirkkit~iyar, 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. 

llO. Tol., Col., Slitra 125. 
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19. The Common Property of the th1·ee Non-Linem· 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 

Kurriyalikarail kun;iyalukara mayta me:gra 
Mupp~· pu!liyu meJ.utt6 ra:g.I].a.m 

d'Jf~Gll flirT w 
(!!jfll ;!SJ 1UG61 a; IT riu (:!jfll ;!SJ /U ~a; IT wrr i.J f5 G!wGir fD 
C!fJUUrr p LfWcrFJIL{ G!w(!!?;i;G,a;rr !r~GYT. 

" The Non-Linear Phonemes are i, 1't and the Aytam [which are repreu 
sented by dots (in script) ]."112 

carntuvari ~allatu tamakkiyal pilave~at 
Terntu ve!ippatutta ve~ai mUm"un 
Tattafi carpi!' pqappotu civru;rl 
Yotta katciyir ;rammiyal piyalum.113 

a= rr rr j5 gJGll fl GJTGlJGlJ g1 <VUJcE fi) LUGlJ !9G1JG!Gll~ d; 
G flirT jig1 G!GllStfluu(i);i,$ GGll'&--w (!JKifr .f!)Jji ' 
pi,$pi§ a=rrrr !9p !9fDuG!urrChl ~Gl1GJJfl 
fJ!,<i,<li a;rrL..~u9 p fDLDillLUilJ !9LU~w. 

" The three no11.<:-linear phonemes i, u and o0o have the same ' place of 
articulation ' as the consonant (preceding in the case of i and u and following 
in the case of o0o) [which is the sufficient condition for their occurrence]." 

Both the Aytam and the Kurriyaluka1·am must have each had six 
variants, each variant determined by the six different consonants k, c, t, t, p 
and r, which served as the sufficient condition for the occurrence of these 
two non-linear phonemes,114 (the .Aytam and the Kuy'[iyalukaram). 

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

111. Tol., Elut., sfltra 2. 
112. Cf. Introduction, p. 90 and Introduction, footnote 11. 
113. Tol., E.{ut., sfltra 101. 
114. cr. P. s. Subrahmanya SASTRI, Tamil Molinul, Trichy, 1936, p. 51. 
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when Na7171ill came to be written, about 1200 A.D., a good deal of confusion 
arose. 

20. Tolkiippiyar's Clear-cut Distinction between the Linear and Non-Linear 
Phonemes and the later-day confusion :-

The author of Na?J?Jill assumed the differentiation to be mere duration, 
and therefore, he clubbed together aikiirakkurukkam and aukiirakkurukkam 
with the non-linear i and the non-linear u. 

Aikiirakkurukkam and aukiirakkurukkam 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 non-linear phoneme 
Kurriyalukaram (u) is not justifiable. 

Uyirm.ey Yayta muyira!a porra!a 
Pac0ckiya i u ai au mac0ck~ 
T~ai pattuii carpelut takum.115 

~u9 ri-Q LD tiJ ILJ rr tiJ f5 (!puS! JTW Qu rr [i; ;nw 
oa r:;;-, o • Llool:iit /LJ lSI>! ~ 33 f)! 6fT L.Doo8ifT61ff 

p;SJfJ ;f! &> u j; .f!jJ cr!!J a= rr ri-Q u (!;g j; f5 rr (:!) w. 

Among the commentators of the descriptive grammars of Tamil, Civa
~a M~var fi!6llf.§rT61ff (!JJG?Jfl6llri- upholds the view of Tolkappiyar as against 
the views propounded by Mayilainatar LDuSI&>j!irrfDri- (the well-known com
mentator of Na7171ill) and Cruikaranamaccivayappulavar a=fiua;JT fDLDB=fi!GllrriLJu 
4G'V6llri- and the author of Ilakka7].a Viiakkam.116 According to the 

author of Na7171til 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 i (KuTJ:iyalikaram) 

(iii) The non-linear u (KurJ:iyalukaram) 
(iv) to (x) The seven uyira}:tpetais 

The seven uyira~apetais are the (short) phonemes a, i, u, e, o, ai and au 
added to the corresponding long ones for metrical exigencies. 

21. The A~apetai 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. Na'IJ'(!:ill of Pava7;Utntimu1Jivar with the commentary of Cairkaranamacciviiyar, 
Ed. 2, 1935, Siitra 60, p. 34. 

116. See P. S. Subrahmanya SASTRI, Tamil Mo!inUZ, pp. 51-2. 
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Nittam v~ti l].avva!a putaiya 
Kutti yeliiuta lel].lnal].ar pulavar.m 

j5L_t_U:, (]@J:siJTl!j- G)TGu@JGITLfGJJL/U 

B"n..LI.!J- Q cu C!:!J2-,<$ QGI) G5r we; IT LfGl) 6lJ IT. 

49 

"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." 

Ku:m-icai moJ.ivayi l].i:m;icai n4·aikkum 
NetteJ.ut timpa rotta kugeJ.utte.ns 

05~ pSI GJJ a= Q wrr t})hunfil r;yf) G5r ;n'7 G:n a= ;£1 GJJ ;nci C!JLD 
Glp;L....GIL(!Jlj; fiiwu Gl!rrrj;/E 0!JiJGI;n(!Jlj;GjE. 

" 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 

E.g.: 
To!i ii. 
GlfErrf:P {W{W 

Eel].a varumuyir meyyi !·aka.tu.uo 

(il"()TGM Gl1(!!j(!:f'u9 IT Qw tiJ tO (!!JCE rr gJ. 

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

E.g.: 
E e kot;l~ 

(iiT (iT Q.s fT GiJr L_fT ~. 

Ekara vokaram peyarkki raka 
Mul].l].ilai mo!iya vel].lnal].ar pulavar 
Tegamuii cqappu malvali yana.120 

(iT .sIT Q GlJ rr a; IT w Q u cu IT ci; [l (!!JcS rr 
C!:P~ Grfl&.> Qwrr tfJ cu QGll~ weJIT LfGUGl1 IT 
(] p; p fDC!:PrB fil fDU Lf LDSu 6l1 tfJ UJ rr 6M • 

117. Tol., Eiut., siitra 6. 
118. Tol., E~ut., siitra 41. 
118a. P. s. Subrahmanya SAsTRr's translation here appears to be misleading. (Cf. 

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., Eiut., siih·a 71. 
120. Tol., E!,ut., siitra 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 sii.tra presupposes Tol., Col., siitra 263, which is the following: 

Te!ivil]. eyum cifappin ovum 
A!apil]. etutta icaiya e~pa. 

Q% GYfJ G{f) 6W rDJ upi, fiJ fD u I5J 6W ~ '51f w 
.J;j6YT I5J ~ 'iir(j;} ;i;% {jj)~ 8' UJ 'iir~ u. 

"In the sense of clarity (and therefore certainty), and in the sense of 
superiority respectively, even after nouns e and o occur finally." 

Tol., Col., Sii.tra 259, says that in five contexts (clarity, interrogation, 
differentiation, denumeration, and the final prosodial position), e- 0 ccurs. 

(i) Certainty: 

Unt[e] e mapunai 2-.G:iJrC:L- 'iiT wd[)J~w. 

"There will certainly be rebirth". 

(ii) Interrogation: 

Niy[e] Ul).taY? !C:UJ 2-.~L-rrtiJ. 
" Did you eat ?" 

(iii) Differentiation: 

Avaru! iva~[e] ka!van .J;f611(!!jGYr ®611C:~ CEW6lldn". 
" Among them he is the thief." 

(iv) Denumeration: 

Nilan[e] n'ir[e] tiy[e] va!iy[e] 
" Land, water, fire, etc." 

( v) Final Prosodial Position : 

Katal Por ronrala katiran tOr[e] 121 

<ELi!J C:~rr/n -G(!!JViOT fD~- &rri.!J-fDfiC: ?irrC:Jr. 

"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. Akami'!J:frru, 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 
vvhere o occurs:--

Pirinilai v~ve etirmarai o.liyicai 
Terinilaik ki!avi ci!"appotu tokaii 
IrumflNel].pa 6ka ramme. 

i5J rfJ ;fl ~I) d}) e:J(] Gil GT ,fil rT LD G'Jl flJ f} tf} u9 G'Jl 8' 

G,8irfl ;f!~oJci; @GlTG{}) ~ ,QJLiQurr(h) Q,s;rrG:J)8i fiJ 
fiilC!!X!P~ Q fD~ u fj!8i rr JT Li:J(] w. 

(i) Discrimination : 

Yan[o] ter~avar poyva!rui kalare. 

UJ rrCJ ~ (] %(] f!JG'ff Gil ri- Q u rr tUGJJ !Jdriu a;G'U(] JT. 

" I am not convinced, for he is not used to lying "122 

[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 Ul)."t;an[o] ? a=rrii;/E~ ~GiJTLrrCJe:J? 
" Has cattan taken his food " ? 

(iii) Contradiction: 

Yan[o] ko!ven! UJrrCJ~ Qa;rrG1rCJGJJG5r 1 
"Am I the person to take it"! 

(iv) Metrical Exigency: 

Ko!al[o] ko~~ 

(v) Doubt: 

Tirumaka![o] alia! . . . iva! yar? ftli(l!)wa;CJGtTrr off)Jit>G'UG1r . .. fj)GJJGir UJrrri-? 
" Who is she ? She is not goddess Lalq;mi ! " 

(vi) Superiority: 

[O]o ! Uvama-g. ura!vil].!i ottate !123 

~ f}! ~GJJLD~ ~fDlfl.,{j)~p51 f};ifECJf5 f 

122. Kuruntokai, ed., by U. V. Swaminatha IYER, 1937, 21, p. 66. 
123. M. V. Venugopala Prr.LAI'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 yio0ototta ~la.I]. rv t5T uSio0oQfiirrfofli e;Gcl'iG't)Girr. 
(Kalittokai, 62) 124 

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

[O]o katale 
"What a sea! " 

(Kalittolcai, 144) 125 

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

According to the author of Tolkiippiyam, such short phonemes which 
are added to the long ones are separate distinct entities and they are called 
by him a!apetai ; 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, Tolkiippiyam, EJ.uttatikiiram 
sutra 5, denies the existence of three morae sounds. 

MU.va!a picaittal ore!utti.m"e 
e!:}Gl.l Grr 8J GSJ a= j; p; G GlJrrQ IT(!!) j; pJi~C: fD· 

"No single phoneme has three morae."126 

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 a, i, u, e and o are cha-

racterised by one-mora duration. 
Avarrui. 
a i u. 
e o vetJ.tlu mappa laintum. 
iirala pica.ikkwi kurrelut te:g.pa. 

~Gllp.!J)Jfirr 

.$f {jj) !2.. 

Gr ~ G1GUG5r~ Lt:JLJUIT" &lJfog~w 
f)!TGrT r9 (N) 8' 8; ~riu (!!jf;Q {D(!j} ji; Q 15~ LJ. 

From the next siitra (Tol., Eiut., siitra 4) we similarly learn that ii, i, il, e, ai, .; 
and au are long two-morae phonemes. 

A i ii e ai. 
6 au ve:g.:g.u mappa lelum. 
irala picaikku nettelut te:g.pa. 

~FFf2§!IGifi] 

fJl ~Grr GIGUrir§ff)J wuurr C:Gilww 
R'!TGrT r9GJ>a=di(!!j G1p;L...G1LC!:£lti; Qlfi~U. 
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It is, therefore, clear that there is no question of pluta . in a~apepai 
even as the non-linear phoneme i and i! are not the still further shortened 
linear phonemes i and u. 

While in the case of the non-linea1· phonemes, there is close juncttn·e 
(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 
a1apetai there is disjunctm·e (i.e., separation between the long phoneme and 
the corresponding short phoneme by an interruption in the breath stream 
during articulation.). 

Tol., ELut., siitra 274 further says that "consonant phoneme (voice
less k, c, t or p) is not inserted after the particle e (denoting certainty) and 
o (denoting superiority)." 

Ter!·a vekaramufi ci!·appi :govvu 
Merku pya!·kai vallelut tumika. 

C: ,a; ;D fD G!Gll a; IF ry.6 fi1 fDLn51 Qe;GiiGlf w 
C: w p<Tn... pSI ILl ;D GYJ CE GlJ rit)Q Gl) (!!} fo .§1 ill CE rr. 

E.g.: 
Ya:ge e kor:tte:g 
A van6 o kor:ttful. 

ILl rrC: ug GT Q CE rr GiJrC: L~ 
d!JjGllC:eJ .9 Qa;rrGiJTLrr~ 

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

E.g.: 
:E ek korra 
6 ok korra 

GI GT .i Q CE rr PC!] 
G.'l GilcE GJ a; rr ;D m. orv- v 

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."l27 

Again Tol., EJ.ut., 278, says that before k, c, tor p, there is e added after 

the final e. 

Eye :gi!'utikkekaram varume. 
liijQ ILl G<Jf} jJ)J ,@ .i GJ !La; !F t..D GlJ C!!P /1). 

E.g.: 
E e k kotti1 

127. Tol., El.ut., edited by K;maka Sundaram PILLAI, 2nd ed., South India Saiva 
Siddhanta Society Publication No. 17, Madras, 1933, p. 174. 
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In siitra 291 of Eluttatikaram, Tolkappiyar says that there is no change 
in sandhi if the preceding word ends in o and denotes contradiction, interro
gation or doubt. 

Ma!uko !eccamum v4Javu maiyamum 
Kiiriya valleiut tiyarkai yakum. 

wrr dJ)JG!a;rr Gk;,ui=a=C!:f".i! di!eJ'Slf 6'J>UJUJ(!;PW 
an.. p UJ QJ i!JG!'SlJC!:fi' ji; lil UJ ;D 6'Jl a; UJ rr (:!;LD. 

E.g.: 

Ya~[6] ko~te~ ? UJrrGe; G!a;rrGirrGLrifr? 
"Did I possess? " (indicating the opposite). 

Niy[6] ko~-t;ay? jffGUJrr Qa;rr~Lrrti.J? 
"Did you possess ? " (interrogation) 

Patt[6] pat4Jo:g.r[6] uj;Gp;rr ufiJG!e;rifrG(!!J. 
"Ten or Eleven" (doubt). 

Here we may profitably compare Tol., EJ.ut., siitra 276 : 

Maruko !eccamum v~vu mewwi 
Kii!iya valleJ.ut tiyarkai yakum. 

UJ rr .!f)JG! a; rr G!srr 8= a= (!flLD .,[j/ 'f!)Glf Q w ~§!!PI riii 
an..p UJ 61.Ji!JG!G'J(!p ,d; fiJ UJ ;Drw~ a; tu rr e:5w. 

" There is no change in sandhi if k, c, t or p follows e when the latter 
denotes negation, question or number. 

E.g.: 

Y~e ko~te~ turrC:GOr Qa;rr~C:L~ 
Nlye ko~-t;ay gc:tu Qa;rr~Lrrti.J 
Korra:g.e catta:g.e' Qa;rrfhfDGGOT a=rrtiJf!iC:GOT. 

In siitra 292 (Eluttatikaram), we are told that there is no change also 
when o is oliyicai, i.e., suggests something that is left out. 

O!intata nilaiyu moUntavar !'iYarre. 
5l tJ) f5 f.5 /1i jS/ &tLf G! wrr tJ) ;i f56l.J ;D p tu ;DG fD· 

E.g.: 

Ko1alo ko~ta~ 
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In the sutra following128 we are still further told that the case-relation 
sandhi when the preceding word ends in o is same as when it ends in e (i.e., 
a voiceless consonant is inserted and o follows o). 

vegumaik kal).l}.u ma~o rarre 
Okaram varuta lavayi ~a .. 

a 5lJ ;n gJJ~l.Da; a; 6Dr @J)l w fEe; 1.9 !!' ;nc: fD 
f)<E !!' LD 5lJ (!!j IE Gl) IT 5lJ uS! e; G:JT. 

E.g.: 

6 o k katumai ~ gi!c5a;(i;)61JJLD 
" How terrible ! " 

In sii.tra 227 of Tol., Ekut., also we are informed that a occurs after a 
word ending in a with a short vowel in the previous syllable. 

Kllfiyat~ mtl@aru moreluttu molikkum 
Afiyat to:Q.!"U makarak kiJavi. 

~pSI /LJ fE G5r (!:fl GiJr G:JT (!.!5 G LD rrGJ !!' C!:P (i .§jJ GJ wrr t/} ci; ~ w 
cff)f p5J /LJ ti c; IE IT GiJr gJJ LD a;!!'$ fiiJ GYT GfiJ. 

' 
E.g.: 

Pala a k kotu uGIJrr cff)j c5 c; a;rr(b). 
( < Pala + kotu; uGIJrr + C:a;rr(b)). 

Ka a k kurai CElT cff)f8i~G'JlflJ 
( < Ka + kurai; a;rr + ~G'JlflJ). 

It is significant that in this siitra, Tolkappiyar speaks of syllabic
phonemes ( oreJ.uttu moJ.i) . 

It is definite that eJuttu in Tolkappiyam signifies a sound-class 
(phoneme). The syllabic phonemes are short, we meet with in French ici 
here [i-'t • i] ui today ['qi].129 

In Collatikiiram (Morphology) too, Tolkappiyar discusses alapetai. 

,A!apetai mikiium ikara ifupeyar 
Iyarkaiya akum ceyarkaiya e~pa. 130 

cff)!GYTG!u~r_ i1Jan...2...w fila;!!' {iJdJJlGJuU..:iT 
{jj)ILJ ;iJ~a; 1LJ ~~w GJ a= 1LJ ;D~a; 1LJ 6TW u. 

128. Tol., El.ut., 293. 
129. Vide Robert A. HALL, Old French Phonemes and Orthography, Studies in 

Philology, Vol. 43, 1946, p. 578 (3·1). 
130. Tol., Col., 127. 
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According to Uraiyiiciriyar (one of the commentators of Tolkiippiyam), 
if a!apetai i ends finally, very naturally (iyaykaiya) 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 itsel£.131 

Both Cenavaraiyar and NacciD-arkkiD-iyar (two other commentators of 
Tolkiippiyam) confuse the issue by considering the a!petai phenomenon in the 
aggregate such as aa (or ii) as a single Unitary phoneme. This is obviously 
an error, and it was never intended by the author of Tolkiippiyam according 
to whom it is clear that only the short a (or i) added as a separate phoneme 
to the long ii (or i) was to be called aiapetai. 

E.g.: 
To!i ii 132 Q fli rr tJJ {jjj {fj) 
" Oh woman, who has got the function of seeing ! " 

It is very significant that the author of Tolkiippiyam in Collatikiiram 
refers distinctly to Kurriyalukaram (the non-linear phoneme u) laying 
emphasis on its true status in sutras 124 and 125, while in sutra 127 he refers 
to the a!apetai phenomenon. 

Ovum uvvum eyottu cival).um133 

'f) GlJ w '[!_Gil 3J 1 w I5J Q ILl rr (b) [i} 6l1 §JJ11 w. 

"Nouns ending in o and u are transformed withe ending in the vocative 
of address. "134 

Mitiyar ceruppir PilJ.iyar kove135 
w fJi ILl {iJ Q a= C!!JU t9 tiJ !:};fi) ILllr C: a; rr C: 611. 

" Oh ! the king of the mountains called cert~pptt ! '· 

Here there is a play on the word cerupptt which literally means ' foot
wear'. Mitiyal means 'not a footwear'. It is an adjunct to centppu. The 
idea is that ~eruppu here indicates a mountain, being its proper name and 
not a footwear.l36 

131. Cf. P. S. Subrahmanya SASTRI, Tol., ·Col., Kurippu, p. 122, 1930. 
132. Kalittokai 103, line 40, p. 316. 
133. Tol., Col., 124. 
134. The numbering of these sutras is as in M. V. Venugopala PrLLAI's edition of 

Tol., Col., Madras, 1941, pp. 133-4. 
135. U. V. Swaminatha lYER's edn. of Patirruppattu, 3rd pattu, (21), line 23 p. 24 

(1920). ' 
136. Ibid., p. 26. 
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Pataiye ruJ.ava patll}.i vente 
Yihuikumar.ti mitainta polaiikalat tikirik 
Kata}aka varaippi~p po~uJ.u tfu:tt~ 
MU@.ir.tai mutalvar pala ni:g.ru ni: 
Keta a nallicai nilai it 
Ta~a a liyaroviv vulakamo tuta:ge.137 

u 6iJl L C: UJ (!!j I:P 6lJ u rr l!J-@[1 C: 6lJ jiG 15 
uSl Gl) iu (!!j w~ tfJ GS> L fo f5 Q u rr Gl) ri1 8i uv ,.$ fiiJ rEI fiB; 

8i LGl)ai 61JGS> JT L.n51 d1 u Q u rr!}} 6Yr C!:P@ ,.s;rr GiJr L /fil 0r 
C!:P~ pSI &m- (!:P ,<!ii'IJ 6lJ rr G u rr Gl) ,r£1 @r .!f)J !E 
GJaiLfT d!Jj /f5GlJG6JGS>a= .£!'&~ {ffi),.$ 
f56llrr d!Jj c§!tuG JTrrdi!cill GlJuv$Gwrr @LG~. 
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That the ti referred to in the siitra Tol., Col., 124 is Kurriyalukaram is 
specially emphasised by Tolkappiyar in the very next siitra Tol., Col., 125. 
The significance of this emphasis is quite clear. Tolkappiyar distinguishes the 
non-linear phonemes i and it from the linear phonemes in the phenomenon 
known as aiapepai (for instance, short i added to long i for reasons like 
metrical exigency and emotional emphasis) . 

Tolkiippiyam Poru!atikiiram138 st1tra 325 further says that it is possible 
that a!apet;ai comes also for rhythm. 

A!apetai yacainilai yakalu muritte. 
d!Jj GYTGJ u GS> L UJ GUJ a= ,r£1 '&~ UJ rr 8i J!Yl C!:P'FJ ,8;G ,a;. 

E.g.: 
Kata ' unsuspicious ' as in the following. 

Kata a vuruvotu kCU)l!afica tiyfu).tu 
Mukaamai vallate yogu.139 

<ELrr d!Jj 6lj(!!jG16llrr@ <EGirr~<§a=rr ,fi/UJrr~(i) 
(!:P<E rr d!Jj GS> w 6lJ iiJuvG fli Q UJ rr ;D ,£!)1. 

" 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 cir~umstances." 

137. Patirruppattu, 2nd pattu, (14), lines 17-22, p. 8. 
138. Edited by Chidambaram PILLAI and S. Vaiyapuri PILLAI, p. 362, Madras 1935. 
139. TirukkuraL 585 with the commentary of ParimtHalakar, 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 ii aE.d the long i is known as aiapetai. This does not have the same 
status as the kurriyalikaram (i) and the kurriya!ukaram (ti) which are 
obviously non-linear phonemes and whose status is that of the most interest
ing non-linear phoneme Aytam.l40 When the short i or the short u follow the 
long =i or long ii, 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 
Tolkappiyam 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 Tolkii.ppiyam to a detailed scrutiny exploiting this beautiful 
work from the rigorous view-point of modern Phonemics. · 

140. Cf. Tol., El.ut., siitra 2; see also P. s. Subrahmanya SASTRY, Tol., Elut., Kurip
puraiyu~n, 1937, under sutra 101, p. 103, 
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21 23 409 44 
34 39 410 44 
35 40 411 45 
36 42 Tolkiippiyam Collatikiiram : 
37 42 122 
38 22 46 

123 
39 24 46 

124 46, 56 
41 49 125 
61 41 46 

127 55 
67 40 258 51 
68 42 263 
71 49 50 

83 13 Tolkiippiyam Poru!atikdram : 

84 19 325 57 

101 22, 47 Na?J7J.iil: 
227 55 60 48 
273 49 97 25 
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Non-linear phonemes i, u and 0°0 , 39. 
Non-linear phoneme 1'1, 56. 
Non-linear u, 40, 44. 
Non-linearity, 41, 47. 
Non-linearity, conceptual, 30. 
Nunta.i 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. 
6re1uttu moii, 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 existentiality of. 

in melodic music 35 ' 

Philosophi:ai enqui~y ~oncerning the ulti-
mate discontinuity or t' 't . 
Nature, 39. con mui Y m 

Phoneme, 1, 2, . 9, 11, 34, 37, 55. 
Phoneme-combmations 41 48 5 Ph d , , , 8. 

oneme an meaning 1 
Phoneme theory, 39. ' · 
Phonemic status of A ta 
Ph · Y m, 21, 27. 
Phonem~c ~cture of Old Tamil 4. 

onermc vanants 21 ' 
Phonemic variants' of A t 
Phonemic 4 y am, 21. s, . 
Phonemics, Theoretical 1 
Phonemics of ' ' 2• 28· 

the aboriginal Dravidian 
dialects, 23. 

Phonetic science, 15. 
Phonetic science ded ti 

' uc ve level of, 2, 
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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. 
Puranii?J1iru, 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. . 
Sangitaratniikara, 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. 
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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. 
Speech-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. 
Speech-universe, 2. 
Speech and voice, 13, 14. 
Standard environment, 33, 35. 
Standard situation, 34. 
Stream of articulation, 11. 
Str_onger infinity, 37, 38. 
Subglottal or chest cavity, 18. 

Subjective fundamental law, the, ?:1. 
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 Tolkiippiyam, 5. 
Syllabic phonemes, 55. 

Tamil, 42. 
Tamil mo!inill, 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 articulatory complex, 
. 28. 

Three-dimensional complex, 33. 
Three-dimensional c~ntinuum 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. 
To<;Ia language, 23. 
Tojolabal (Mayan), 23. 
Tolkiippiyam, 5, 9, 11, 52, 56, 58. 
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Tolkappiyam Eiuttatikiiram, 13, 22, 52. 
Tolkiippiyam Eiu.ttatikiiram, Pirappiyal, 13. 
Tolkiippiyam Poru.!atikaram, 57. 
Tongue-palate contact, 15. 
Tongue position, 15. 
Tom_tiH Vi!akkam, 25. 
Topological concepts, 33. 
Topological ideas, 33. 
Topological transformations, 39. 
To~armo!i, 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 structUl·e of speec~, 3~. 
Ultimately discontinuous mfirutely small 

instants, 38. . . 
Uncertainty principle m acoushcs, 30. 
Unit environment, 33, 35. 
Unitary phoneme, 56. . . 
unobservable conceptual limit, 27. 

Unspatialised time, 3G. 

Uyiralapefai, 48. 
Uyirrney, 43. 
Uyirtofarmoli, 43. 

Vallelu.ttu., 23. . 
Vallo~u.tto~armo!i, 44. 
Va-u.rotarmoli, ~3- A tam 21. 
Variants, the sJ.X, of Y .' 

. . of the cord tenslOD, 17. 
Var1at1on ture of the 
Variations in the struc 

cavities, 17. •t t m· the . . f tension densl y, e c., 
Vanatlons o ' ll 17 

cavity and aperture wa s, • 

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 l, 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 speech 

13. , 
X-ray photographs of normal speech 

(Russell), 17. 
X-ray pictures, 21. 

Yuchi, 24. 
Yuma I, 24. 

Zogue, 24. 
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