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AB, ', MACT 

Cha2jer 1: We knoir little more about voice quality n(T,.. - than uas kr-7.. -n 
in phonetic theox-I a century ago. But it can be argued that there is 

an intinate and crucial relationship between voice quality ayý,, d phonetic 

quality, the prime datum of spoken language: phonetic theory,, as part of 

general linguistic theory, should be able to offer a scientific an-allysis 

of voice quality, in order to clarify this relationship, as well. as to 

be able to understand some of the factors that distinguish the voices 

of different speakcrs. An approach to such an analysis is initieted 

in this chapter by constructing a seniotic typology of convcntiolial 

labels for voices, which leads on to a theoretical discussion of Vh, t0 

principles, both impressionistic and scientific, on which different 

types and aspects of voice quality can be classified. 

Chapter 2: The history of the analysis of voice quality is discussed, 

from the tine of Cicero and Quintilian to the present day., with 

emphasis on the period fron the beginning of the seventeen't-1h cc. ntvn., - 

Onwards. 

Chapter 3: A phonetic system for the description of voice quality is 

put forward, in terms of both physiological and acoustic PaT-ameters. A 

descriptive phonetic terminology is proposed. An.. experiment to establish 

the feasibility of synthesising different voice quelities lay moýqns of a 

resonance analo-, -ue speech synthesiser (2AT) is reported, and an i-Ilus- 

trative tape recording of seventy two different synthetic voice qua2ities 

is Drovided. 

Chanter L: The place of voice quality in a sarlotic analysis of snoicen 

communication is discussed. Two particular areas are covered: t'ji, 13 

indication by voice quality factors of plV--ical, psych olcgical and 

social attribirltes of a speaker; and the particular semiotic, re"IFtion 

between voice quality and phonetic quality., with discussion of the 
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consequences of this relation not only for general linguistic theory., 

but also for the facilitation of inproved techniques of am3lysis in 

areas of current interest in sociological linguistics concerning social 

differentiation by language, in urban dialectology. 
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INTRODUCTION 

One of the areas in the production of speech that has not yot 

been adequately described is that of voice quality, defined by 

Abercrombie (1967: 91) as being made up of 'those characteristics 

which are present more or less all the time that a person is talking: 

it is a quasi-penmnent quality running through all the sounds that 

issue from his riouth'. Henry Sweet (1877: X) suggested that 'It 

is in (intonation), in the study of voice-timbre and of synthesis 

generally, that the work of future phoneticians M. ust be concentrated'. 

Ile now know a good deal more about intonation, and about the synthesis 

of sounds, in Sweet's sense. But we know only a little more about 

voice-timbrep (voice quality in the terms of this thesis) than Sweet 

did nearly a century ago. Abercrombie was recently still able to 

write, with justification, that 'voice quality is the least investigated' 

of the various strands in the production of speech (1967: 91). 

This may well be because the pri: mar7 focus of phonetics is the 

capacity of speech to act as a vehicle for language. Any definition 

of the domain of phonetics -which gives central importame to linguistic 

elements, as phonetics in Britain traditionally does (Jones & Lave; r 1973),, 

will necessarily tend to give peripheral status to elements whose 

linguistic relevance is not immediately obvious. Indeed, it bas 

sometimes been maintained that the analysis of voice quality is quite 

external to the study of linguistics (Sapir3 1921: 47). However, 

in a later chapter of this thesis, it is argued that there is an 

intimate relationship between voice quality and phonetic quality, on 

which their definitions in part mutually dq)cnd. Since phonetic 

quality is the prime datum for the study of the spoken mode of language, 
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the crucial part played by voice quality in the definition of phonetic 

quality is very relevant to any general phonetic theory, and heme 

to any well-founded general linguistic theory. Voice quality as such, 

if considered solely as a feature which characterizes the spcaker, 

clearly lies outside language: but if it can be established that 

phonetic quality has a figure-to-ground relationship to voice quality, 

then voice-quality should not be dismissed as irrelevant to linguistics. 

It thus seems a tenable position to naintain that this linguistic 

relevance is sufficient justification for t. he incorporat: 1. on. of a 

phonetic description of voice quality into Ceneral phonetic theory. 

There is an additional Justification., which arises from the con- 

temporary widening of linguistic horizons. Many linguists today 

would accept that they have a double obligation: not only to describo 

and explain the form of language, but also to give some account of 

its functions in social interaction. A phonetician, as a social 

scientist like other linguists, shares this double obligation, and 

in the case of voice quality, it will be necessary to find descriptive 

and analytic terminology both for the phenomena of voice quality and 

for the communicative rble of voice quality in social interactions. 

Fortunately, incorporating a descriptive model of-voice qualitY 

into general phonetic theory need not be a matter of adding a set of 

completely new basic principles of analysis. It is mostly a matter 

of extending well-established principles of phonetic analysis to a 

relatively new field of data. This will be discussed at greater 

length in the chapter on 'Principles of labelling'., but briefly the 

argumeht is this: the principle of phonetic analysis of segmental 

aspects of speech production is that the conposite, physiological 

N 
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events which, together- produce one I segment I are analytically broken 

down into their component parts., and each independent physiological 

component is given a separate label. Like segmental articulations, 

voice quality is susceptible Of description in terms of contributory 

physiological corponents which are analytically separable. We shall 

see that many of the concepts originally developed primarily for 

segmental description are also applicable., with nomally only. minor 

modification where necessary, to the description of voice quality. 

The problem remains, however, of finding a suitable analytic 

language for discussing coimunicative aspects of voice quality in 

social interaction. We can find such an analytic language by taking 

a step back from phonetics, as it were, and looking at the relationship 

of phonetics and linguistics to other disciplines. Both phonetics 

and linguistics deal essentially with coitnunicative signs, and the 

discipline which is superordinate to both phonetics and linguistics 

in that respect is scmiotics, the general theor-y of communicative 

signs (Horris, 1938: 80)- So'phonetic theory, to the extent that 

it is concerned with the means by which conmunication is achieved 

through the use of spoken signs, can be said to be part of semiotics. 

The technical vocabulary of phonetics can thus be seen as 6 special 

part of the metalanguage of seniotics. ' One night therefore reasonably 

expect that other terms and concepts from seniotic theory could be 

illuminating when applied to the subject-matter of phonetics. This 

is indeed the case, and one concept in particular will be useful for 

this thesis,, that of an lindext, or findexical sign'. This wtion 

will be discussed at greater length in a later chapterp but at the 

moment it is sufficient to say that indexical information in speech 

is information about the characteristics of the speaker. There are 



-4- 

marV such indexical features. For example, a speaker's accent can 

reveal his regional origin; similarly., a speaker's choice of 

particular words can indicate such factors as his profession, his 

momentary mood., his social status,, and so forth. Most importantly, 

for this thesis, a speaker's voice quality acts as an index to a 

surprisingly wide range of information about him, to do with physical 

features such as sex, age, build, state of health, fatigu-, psychological 

features such as personality and mood, and social features such as 

place of oriGin, social st-catus, and sometimes occupation. Abercrombie 

(1967), who borrowed the term 'index' from C. S. Peirce, the American 

pragmaticist philosopher of the late nineteenth century., off"fers an 

extensive discussion of the notion of indices in speech. Sapir (1927) 

and Laver (1968) discuss the same-area. 

In the literature of phonetics, mary writers have made occasional 

comments about voice quality, but almost always only rather cursorily. 

For a long time., other disciplines such as psychology., psychiatry 

and speech pathology have been more ready to acknowledge th relevan--e 

of studies of voice quality to their professions. Naturally, the 

study of such topics in speech legitimately attracts the research 

attention of a number of different disciplines, each with a different 

professional focus. For the majority of these disciplines, speech 

is a partial interest., and the main preoccupation of the discipline 

lies outside speech as such, as in the case of psychology and psychiatry. 

A discipline like speech pathology,, on the other hand., takes speech 

as its principal data., but brings a specialized interest to bear on 

a restricted area within the wider field of speech as a whole. Phonetics, 

as the subject which claims to take as its professional domain the 

study of all aspects of the medium of spoken language (Abercrombie, 



1967: 2), should have something to offer to all these other 

disciplines, in the area of voice quality no less than in more 

centrally linguistic areas. To psycholoMr and psychiatry., for 

example., it should be able to offer a set of descriptive labols 

for voice quality., of established reference and universal currency. 

To speech pathology,, phonetics should be able to offer a valid 

characterization, in general phonetic terms, of the range of ýossible 

variations in 'normal# voice quality., against which the deviations 

of fabnormall and pathological voices can be evaluated. 

No such comprehensive description is available in the literature 

on general phonetic theol-y; and the scale and detail of a complete 

1 description of non-pathological voice quality are such as to mke it 

quite unrealistic to hope to be able to present it in its entirety 

in this thesis. It should be possible., however., to draw the main 

structural outline of the descriptive system, in terms of the 

individual components in voice quality., with some physiological and 

acoustic details and to offer a commentary on semiotic aspects of 

voice quality as a factor in social interaction. 

rart I of the thesis prepares the way for the cxposition of 

the descriptive phonetic system, through a discussion in the first 

chapter of the semiotic principles underlying various types of labels 

., and an account in the second chapter of the history of for voices* 

the analysis of voice quality from Cicero and Quintilian onwards. 

Part II is the outline, in the third chapter, of the phonetic 

description of voice quality. This account of the descriptive 

sYstem, constitutes the major section of the thesis. 
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Part III of in the last chapter., considers a semiotic view 

spoken communication. There are two principle areas covered: 

the indication by signs in voice quality of physical, psychological 

and social attributes of the speaker3 and the relation between voice 

quality'and phonetic quality., including a discussion of the possible 

contribution of voice quality features to accent. 

Three appendices are included: two previously published articles 

on voice quality; and an illustrative tape recording of the acoustic 

synthesis of seventy two voices with different voice quality settings. 
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Part I 

Chapter 1. Principles of labelling voifýes 

Introduction 

In many areas of percept sets of conventiomal labels are tion 

available in everyday language for the categorization of particular 

varieties of quality. This applies most validly to the perception 

of colour: not only are there terms for the different hues, but 

also for different degrees of saturation taid intensity. It is 

reasonably meaningful, for example,, to the large majority of readers., 

to write of 'a dull, deep purple', or 'a light, bright turquoise'. 

There are also conventional labels for different q,. ialities of 

odour,, though of slightly less specificity than colour tex"mis. 

Readers understand fairly uniformly what is meant by labels such 

as 'an acrid smell', or 'a spicy smell'. 

The situation is different, however, though it may not at 

first sight appear soý when we core to descriptive labels for 

different sorts of voices. As laymen, we have a very wide and subtle 

vocabulary for talking about the perception of voices. Our wide- 

spread interest in this area is reflected in the fact that it is 

quite common to come acrosz corrients on a. -, pects of voices such as 

'accent' and 'voice quality' in reading newspapers and magazines. 

Similarly, rzny novelists and writers show an intuitive grasp of 

the wealth of indexical inforr.. -ation convey--d by the voice, and 

take advantage of our interest in this topic by using descriptive 

comments cn the voice as an economical literary device for invest jii., g, 



their characters with individuali-Ity. Hcxrever., the apparent precision 

of very mary written descriptions of voices can be very misleading, 

if one looks at them from a technical phonetic point of view: this 

is partly because of the difficulty of deciding to which aspect of 

the voice reference is really being made - to accent versus voice 

quality, for example; and partly because of the difficultyý even 

when the aspect has been determined, of knowing what vocal phenomena 

are involved. The following quotations may show sonething of the 

variety and ambiguity of reference of such comments: 

her fluent and flashy New York English, with 
brash, metallic nasalities and soft lapses into furry 

Russianisms .... (Nabokov., V.., 1957, Pnin., Doubleday, 

Novi York) 

2. 'He spoke in rapid, gruff bursts., from deep down in his 

throatt. (Dickson Carr, J., 1963, The Hollow Man, 

Penguin Books., London) 

3- 'When she asked a question I noticed that she spoke 
with her teeth together but with her lips moving very 
freely. This Cave her voice a harsh, resonant' 

quality which I thought suited her looks .... her 

clenched-teeth voice (Anis, K., 19551 

That Uncertain Feelimg, Victor Gollancz, London) 

4. .... the Arabs shouted to each other in their harsh, 

far-carrying voices (Thesiger, W., 1959P 

Arabian Sands, Longmans Green, London) 

5. (The voice of a pimp) ? was careful3y wrapped, but it 

had the suppressed clangour of a sewer-cover being 

lifted from its hole and dropped to'the asphalt'. 
(Mailer., N., 1965, An American Dreamý Deutsch 
London) 
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6. .... the stretch of the Earls Court Road which taxi- 
drivers call Kangaroo Alley., near the station. There 
the beer is iced, nan, and the voices flat and nasal ... 
(Observer Weekend Review, May 9,1965,, on'Kensington 
Colonials') 

a light voice is a grave handicap to a politician. 
First, a gener-al example: the male American voice, 
deeper and more resonant and altogether heavier than 
the Englishmin's voice, is far more effective in 

getting and holding attention an"' in convincing. Let 

an ideas however, foolish, be put forward by such a 
voice, and it at once acquires weight and seems worthy 
of consideration; but let exactly the same idea, even 
in the same words, be put foi-dard in, say, the light 

voice of Sir Alec (sc. Sir Alec Douglas Hone, J. L. ), 

and the silliness of what the speaker is saying is at 
once apparent'. (Byams, E., New Statesman, March 29j 
1966, on 'Party Voices') 

8. 'Beautiful bronzy voice . ... The voice is steeped in 
the black pitch of soul .... There is striking, beauty 
in this harled) bronzed sound set as it is against 
sparse electric piano, basic guitar chording and an 
occasional female harmony'. (Clark, A., The Scotsm. n, 
December 4,1972) 

the Edinburgh Baroque Choir under Richard Walker, 

sensibly chose a fairly short programme which enabled 
their bright, young'voices to shine without tiring'. 
(Wilson, C. 9 The Scotsman, December 4,1972) 

10. 'Did you know your voice his a colour? 

It's true. It can be bro,, m, pink, chocolate, 
coffee - any one of 101 different shades. 

I learnsd this from Harold Landey. He's the man 
who supplies voices for TV cwmercials. 

He has 5000 voices on file. 
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The colour coding makes it easy to pick out the 
different types. 

A dark brom voice is good f or selling beer. But 
it would make bread sound stodgy. 

A light broim American twang is grand for 
detergents. 

An aiz7 fawn voice is fine f or furniture 

polish .... I(SundaZ Post, MaY 3., 1970) 
1 

'It does not do, it seems, to cultivate a British accent 
in the American State Department. An official, claims 
that the department "has a lousy image, and we earned 
it sending out stuffed shirts with phcney British 

accents to represent the Foreign Service". 

Presumably the accent employed by these quasi- 
British representatives of the land of the free, not 
to say, easy speech, -was Oxford English. It would be 
difficult to equate nasalised Brum, and tle richly- 
inlaid verbal sonorities-of up-country Buchan with stuff- 
shirtedness. In any case, what once seemed to be 

regarded in some circles as the accent most represent- 
ative of Britain, BBC English, is now being replaced 
by a sort of mid-Atlantic accent of indeterminate 

-h television enunciation, nm much in favour wil. 
announcers and demonstrators of vacuum cleaners, egg 
whisks and jumping furry toy spiders in stalls connected 
with exhibition-. of vital household necessities. 

The time may core, alas, when we are all speaking 
in classless, de-localized accentsi when it will be 

impossible to point out the musical precision of 
Inverness speech, the glottic hilarities andýartistic 

elisions of the Glasgva accent, the illusions ofýrefine- 

m-nt connected with the Edinburgh version of the Queen's 

1bglish, not to mention the Border tongues so suggestive 
I 
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in some cases of nuggets of gold being mined frcm some 
deep pit after a painful and conplicated excavation process'. 
(Morris,, A., The Scotsman, 1)3cember 5.1960, on 'Some 
blunt words on an acute accent') 

12. 'Juliette Greco performs a vocal striptease. "Qh-- is 

coldly erotic; she titillates the boly and seduces tM 

mind. She has a square face, a flat nose, lanIW hair 

and a lopsided mouth - and yet is thought beautiful. 
At the Festival Hall. last Monday, describing the plots of 
her songs, her husky, brown voice imparted an aura of 
significance which they rarely possessed'. (Palmer, T., 
Observer Weekend Review, March 15,1970,, on 'Poems in 
her throat') 

Some of the labels in these quotations, such as 'nasal', 'huskyl 

and 'harsh' may result in reasonably accurate comnunicati=2 because 

their referential link with the qualities of sound concerned are 

long-established and familiar to the great rLA-jority of readers. This 

is much less likely to be true of labels like ? bronzy'. Ifurry', 

'heavy'. 'brown' and 'suppressed clangourl. They are all the more 

misleading for being apparently so evocative, - each reader nay 

conjure up a detailed image of the voice referred to, but it may well 

be that no two readers would agree closely about the nature of the 

imagined voice. 

To capitalize on the richness of the observations which underlie 

lay comments on speech, we have to be able, as phoneticians, to 

elucidate their characteristic vagueness and ambiguities. 

We have had more success in doing this with some types of 

comment than others. For example, we can be phonetically reasonably 

precise about what speech phenomena are being referred to by lay 

usages such as IaIondon accentt., or 'a lispl. We have had slightly 

less success so far in being able to say exactly what night be meant 

by such phrases as the has a very broad accentt, or the has very flat 
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One particular type of phrase in everyday lay usage vowels 1. i 

which has so far largely evaded efforts towards phonetic s-Decificity 

is the formula 'a .... voice'., where the adjective preceding 'voice? 

might be one of literally hundreds of labels on, the pattern of 

'dulcet, venomous, hollow, educated, foreign, British, metallic., 

angry, colourless, dark brown, sharp, brisk, soporific, pleasant, 

melodious., ingratiating, sepulchral' and so forth. Abercrombie 

(1967% 94) and Crystal (1969) have recently drawn attention to the 

-P phonetics. relative neglect of this area o 

It would be a mar-moth task to try to give an exhaustive specific- 

ation of what the phonetic correlates of all such labels might be, and 

perhaps one which is in principle impossible, since quite often a 

particular label means different things to different users. But 

it should at least be possible to construct a semiotic typology of 

these labels, in which suggestions are offered as to what aspect of 

the semiotic process of speech the labels are making implicit or 

explicit reference. At first sight, it looks as though an everyday 

label on the pattern of 'a .... voice' should be a label for a 

particular voice quality. Sometimes it is, but it is often a 

comment about other aspects of speech production as well or instead) 

or sometimes about imputed aspects of the speaker's identity, or 

even, sometimes about the effect of the voice on the listener. The 

apparent unity of the everyday formula 'a .... voice' thus conceals 

a wide vari ety of different types of referent. One profitable way 

of approaching the more scientific description of the phenomena and 

functions of voice quality is to attempt to trace the thread of 

reference to voice quality through the tangled complex of everyday 

descriptive language about voices. 



- 13 - 

The purpose of this chapter, then, is to try (following Abercrombie, 

1967s 90) to identifyj in a broad semiotic framework, the type of 

referent involved in lay descriptions of voices, in the hope of 

facilitating an explicitly phonetic and semiotic analysis of voice 

quality. 

Throughout this chapter, one major reservation should be 

remembered by the reader. Nearly all the statements here are based 

on rq personal impressions about the meanings of the labels discussed. 

They should certainly not be regarded as statements of fact. It may 

be that most of the interpretations of the different labels offered 

here will find a measure of agreement with the reader's interpretations2 

and I hope this will be the case. But the comments made about the 

meanings of the various labels have no greater authority than that 

of any reader, and their speculative, tentative nature should be 

kept firmly in mind. 

The first and most fundamental semiotic distinction between 

different types of labels for voices concerns whether the label 

refers to the sounds produced by the speaker or to the character- 

istics of the speaker producing the sounds. It will be convenient 

to call the first sort of label a descriptive label, and the second 

an indexical, label. 

A. Descriptive labels for voices 

Descriptive labels themselve's fall into two broad categories, 

IEýressionistic labels and phonetic labels. Impressionistic 

labels are labels which need an audible demonstration of the type of 

voice referred to before the listener or the reader can construct 

an accurate interpretation of the label. Pike (1943: 16) has 
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called such labels limitation labels'. Phonetic labels, on the 

other hand, should be part of established phonetic vocabulary, and 

as such should have exact and agreed definitions subscribed to by 

all trained phoneticians (in the ideal situation, at least). The 

system of phonetic descriptions of voice quality outlined in 

Chapter 3 below offers a set of phonetic labels, as a first attempt 

at a comprehensive taxonomy which could be generally meaningful to 

phoneticians. It is acknowledged that this descriptive system 

falls a long way short of 'the ideal situation'; it is offered 

here as a beginning. One would hope that phonetic theory should 

eventually be able to suggest translations of all common impression- 

istic labels for voices into plausible phonetic labels of the sort 

discussed below. 

One characteristic of most impressionistic labels is that they 

tend to use single adjectives for individual voices (as in 'heavy 

voice'),, and for these different single adjectives -to have a very 

variable domain of reference. It will be helpful in tr7irg to rake 

the phonetic reference of impressionistic labels explicit, to follow 

Abercrombie in dividing the medium of speech into 'three strandsj 

separable though closely woven together., all simultaneously and 

continuously present and together making up the totality of the 

medium' (Abercrombie, 1967: 89). These three strands are: 

seMental featuresj features of voice dynamics and features of voice 

quali (Abercrombie ibid. ). Some impressionistic adjective3 

refer implicitly to a single strand in the production of a particular 

voice, as in a ? sibilant voice?, where one right conclude that 

reference is being made to features of segmental pronunciation. 
aS in a 

Others refer implicitly to two strands, 'sepulchral voicely where 
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reference to features'of both voice dynamics and voice quality 

seems likely. Still others seem to refer to all three strands., 

segmental pronunciation, voice dynamics and voice quality together., 

in labels such as a 'twittering voice'. Most impressionistic labels 

seem to be of the more holistic sort, where multiple reference is 

implicit in a single label, as in 'velvety, rich, golden., flat, thin., 

bird-like, ' and 'thick'. 

Phonetic labels used for voices share the same characteristics 

as the rest of the taxonor7 for phonetic descriptions: holistic 

description is avoided, and each controllable independent component 

is individually identified, giving a composite label. A standard 

anatomy and physiology is assumed, with the consequent advantage that 

the labels can in effect act as instructions to the reader oý- listener 

about how to control his own vocal organs in such a way as to produce 

the same vocal effect as the phenomenon under description. Inter- 

personal differences of anatomy and physiology are disregarded as 

irrelevant in this most basic assumption of a universal phonetic 

theory - that the vocal apparatuss and all parameters of vocal 

control., are standard to all human beings. So phonetic labels 

for voicess like phonetic labels for segments, are composite multi- 

term labels conveying componential instructions to the reader about 

how he himself can achieve the phonetic effect being described. 

Examples of phonetic labels for voices would be 'a slow, loud, 

ventricular whispery voice', or 'a faEt. soft, nasal, laxp breathy 

creaky voice'. - 

It-will be immediately obvious that many terms in the composite 

phonetic labels would be as much in need of prior audible demonstration 

for intelligibility as the holistic impressionistic labels, were an 
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individual phonetician to meet a particular phonetic label for the 

first time in the form given above. In the last resorts all 

descriptive labels corLmonly used in phonetics have to have had 

a basis of audible demonstration during the training of the individual 

phonetician. There are two differences at this level., however, 

between the systems of impressionistic and phonetic labels. One 

is to do with the number of different labels available in each 

system, and the other is to do with the number of interpretive 

conventions about the meaning of the labels in each system. With 

regard to the size of the labelling inventory, the number of 

individual phonetic terms which can be used to make up the available 

list of composite phonetic labels is fairly limited., but capable 

in combination of producing a very large nirrber of such composite 

labels. This means that the phonetician has only to master 

(through training by audible demonstration in part), a srall number 

of articulatory-auditory correspondences in order to be ablq to 

recognize and produce this large number of composite phonetic 

events. The overall list of impressionistic labels is much'larger 

than the list of individual phonetic labels., relying as it does to 

an important degree on the ric. h metaphorical resources of the 

languages but it is weaker than the phonetic system because of the 

second factor, to do with interpretive conventions. In the 

phonetic system, as mentioned above, the conventions for interpreting 

the reference of the comparatively small nurber of individual productive 

components are rigorous, explicit, and universal ariongst trained 

phoneticians, ideally at least. Communication in writing about 

arW phonetically composite voice quality, between individual 

phoneticians trained in the system, is relatively simple, and 

accurate, without any need for audible demonstrat-. ons of the 
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composite events to which reference is being rade. In the 

impressionistic system, each different holistic label needs its 

own individual interpretive convention,, and the users of the 

p7stem have to rely therefore on the general conventions of every- 

day language for effective corrmunication with their readers or 

listeners. 

A number of inefficiencies in the impressionistic system arises 

from this. Firstlyj communication is less than adequate in cases 

where., in writing about voices, the writer is mistaken in his belief 

that the referent of a label he uses is accurately accessible to the 

reader through a culturally-disseminated convention. In cases of 

this sort, where the writer and'the reader have different inter- 

pretations of the same label, both writer and reader are likely to 

be unaware that accurate communication is not being achieved. The 

difficulty arises because the convention specifying the meaning of 

the label is tacit, and not explicit as in the case of the phonetic 

system. The same difficulty underlies a similar breakdown of 

accurate written communication about voices when different writers 

attach different labels to the same referent. In an these 

ambiguous situations, the reader has at best only approximate 

information about the writer's communicative intentions, and at 

worst can be seriously misled. 

The existence of many impressionistic elements in supposedly 

scientific, precise phonetic description will be discussed more 

fully later in this chapter. 

1. Some phonetic correlates of impressionistic descriptive labels 

Ile go on n(rd to explore in some detail the types of correspondences 
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between impressionistic labels for voices and the different 

phonetic strands in the production of speech, expanding on 

suggestions by Abercrombie (1967: 90). In this analysis, the 

reader may well find himself in disagreement about the phonetic 

correlates claimed to exist for a particular impressionistic labelj 

precisely for the reasons of ambiguities of interpretation inherent 

in impressionistic labelling outlined above. However, the object 

here is less to secure exact Phonetic agreement about the correlates 

than to show the variety of implied reference to different aspects 

of sound production that impressionistic labels may have. 

i) segmental correlates of impressionistic labels 

There seem to be very few impressionistic labels for voices 

which refer primarily to segmental pronunciation., or which include 

referarreto segmental pronunciation together with other features. 

Adjectives for voices whose reference can plausibly be thought to 

have connotations of segmental pronunciation include not only 

'sibilant'., and 'twittering'., as mentioned above., but also Ibleary., 

blurred, distinct, guttural., lisping., orotund, precise., slurred'., 

and perhaps terms like 'clipped' and 'thick?. 

ii) voice dynamic correlates of impressionistic labels 

Impressionistic labels frequently have implications of reference 

to various voice dynamic features. These include features of pitch- 

range., pitch movements,, loudness-r-ange, tempo, continuity and 0 

phonational register. 

Terms with implications for features of pitch-range include 

'bird-like2 bleating, colcurless2 creaky*., croakyý dark brown,, deep, 
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flat., fluting, - grating, gravelly, graveyard., gravy., gruff., heavy, 

high) light,, light blue, nionotonous, pale., pale pink, piercing, 

piping, rich., reedy, rumblingj sepulchral, shr: 111) silvery, 

sombre,, sonorous, twittering, whining'. 

Labels with inplications for particular types of pitch 

movements within a particular pitch-range include Icolourless., 

creaky.. croaky., far-carrying, full., gravelly, gruff, husky, light 

blue, loud, low, orotund, pale, pale pink, piercing, querulous, 

raucous,, resonantj rumbling, sharp, shrill, small, soft, sombre, 

sonorous, staccato, strident2 strong, weak'., and perhaps 'brazen' 

and 'rasping'. 

Implications of tempo are contained in labels such as ldrawlings 

droning, fast,, graveyard, quicks sepulchra13 slow, sombre, sonorous, 

staccato, twitteringl2 and perhaps 'sharp'. 

Continuity is referred to in labels like 'clipped., droning., 

jerky., staccatoli ahd perhaps 'smooth, flýientl and 'fluid'. 

Phonatiorril register., as the mode of vibration of the vocal 

cords which the individual speaker can control on a noment-to- 

moment basis for linguistic and paralinguistic signals, seems to be 

implicitly referred to in many impressionistic labels, such as 

IbreatIVI cracked2 crackling,, creaky, croaky, falsetto, grating, 

gravellys gritty, gruffs harsh, hoarse., husky, rasping, rough, 

rumbling, shrill, son. bre, thin, throaty., velvety, whisper, whisperyI2 

and perhaps 'thick'., and possibly 'blurred'. 

iii) voice quality correlates of inpressiOnistic labels 

Reference to the voice quality strand in the production of 
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speech falls into two groups (discussed in detail in Chapter 3. 

on the phonetic system for describing voice quality): firstlyy to 

the invariant anatomical and physiological foundation of a speaker's 

vocal equipment., and secondly, to the different types of muscular 

'settings' the speaker habitually superimposes on this basic biolog- 

ical foundation (Laver, 1964,1967,1968). 

There are only a very few impressionistic labels for the first 

group, the physical foundation. They include some of the conventional 

terms for different types of singing voices, -? treble, tenor, barýtone, 

bass., double-bass., soprano and contralto'. Not all terms for singing 

voices are of this sort., however, - as for example 'counter-tenort. 

Labels for the second group) the habitual long-term muscular 

settings, can be divided into a number of different sections, 

depending on the type of setting to which they refer. Impressionistic 

labels for 'longitudinal' settings, which modify the basic length 

of the vocal tract, are more numerous for tho modifications achieved 

by vertical adjustment of the larynx tl-nn for those achieved by 

protrusion of the lips. One possible label for the latter nay be 

'a pursed-lips voice') but the type of lip activity being referred 

to in thiS'label my sometimes refer to a constriction of the vocal 

tract by rbunding of the lips rather than a lengthening of the 

tract by labial protrusion. Terms-for the effect of vertical 

adjustment, of the position of the''larynx include 'clergyman's 

(voice)., dark browný graveyýLrd., hollow, light blue, pale pink, 

pulpit.. preacher's, sepulChrýll. 

'Latitudinal' settings3 which are long-term tendencies to 

modification of the cross-sectional area of the vocal tract, seem to 
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be referred to by impressionistic labels for settings either of 

the pharynx., or involving the lips or the jaw,, but not for settings 

of the tongue in the oral cavity itself. Labels for latitudinal 

settings are 'clenched-teeth (voice)., grinning, guttural, 'hot 

potato, orotund, plu=V., slack-jawed., strangled'. It is interesting 

that there seems to be no impressionistic label corresponding to the 

phonetic label Ivelarized voice', as a label for an aspect of speech 

production,, - though there are a number of labels for the 

characteristics of the speaker that the listener thinks such a voice 

signals. 

Velic settings in voice quality are included in the reference 

of labels such as fdroningy nasal, sonorous, whining'.. and perhaps 

'plangents. 

Settings of overall muscular tension of the vocal tract 

(including the larynx as part of the tract) are referred to by 

labels like Ibrassy2 brazen) dull) hard, metallic, muffled., pig's 

whistle., plangent., rasping, raucous, resonant, soft3 strident, tinny'. 

Lar7ngeal settings, as the mode of vibration of the vocal cords 

which is quasi-permanent in the voice of the individual speaker, are 

included in the meaning of quite a large number of impressionistic 

labels3 most of which can also be used to refer to the shorter-term 

voice dynamic feature of phonational register, though not all. The 

labels include 'beery, bird-like, brandy, breatIV, cracked, crackling., 

creaky, croaky, dark brown, dulcet, falsetto., fluting, fruity, ginriy, 

gravelly, gruff., harsh, hoarse, husky, light blue, mellifluous, mellows 

melodious3 metallic, muffled, musical3 pale pink, pig's whistle, piping, 
I 

raspings rich, rough., rumbling, shrill, thick, thins velvety, whisIT, 
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whispey I. 

There are some impressionistic labels whose connotations are 

extremely difficult to unravel. In most cases they seem more "Likely 

to ba metaphorical comments on indexical aspects of the speaker, 

rather than descriptive comments on the sound of the voice itself. 

These are labels like 'oily, treacly, dry, cool, warm, brittle, 

sugary'. 

2. Some semiotic aspects of inpressionistic labels 

Having tried to show something of the variety of reference to 

different aspects of sound production that rarV impressionistic 

labels may have., I would like to go on now to a brief discussion., 

in semiotic termsof how such reference is achieved by the labels. 

For the purpose of this discussion., we can distinguish between 

two groups oflimpressionistic labels: those that make direct reference 

to some aspect of the voice, and those that make a metaphorical 

reference. There are many labels with an obvious direct reference 

to auditory aspects of the voice, for example 'raucous, shrill., 

hoarse, strident'. In some cases there is additionally an iconic 

element of similarity of auditory impression, betaeen the sound of 

the, word used as a label, and the sound of the type of voice to 

which the label refers. Examples of auditori-ly iconic labels 

for voices would. be 'booming,, orotund,, rumblingj staccato, tinkling,, 

twittering'. ' 

Some labels plausibly make direct reference to articulatory 

aspects of'voice production., as for example 'breathy, nasals throaty., 

whispery'j, and slightly less directly 'guttural', and 'pectoral?. 
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Occasionally an iconic aspect enters the actual articulatory 

characteristics of the pronunciation of the word used to label the 

articulatory aspect of the voice in questionj as in torotund'. 

where it might be thought that the rounded., protruded lip posture 

necessary in some accents for the pronunciation of tl-e beginning of 

the word resembles the characteristic lip setting of some orators 

declaiming in an 'orotund' style. 

Where the reference of impressionistic labels is metaphoricaly 

and not direct, there are many labels which exploit an implication 

of iconic similarity between the actual auditory impression of a 

particular voice and an imp. ression in another sensory modality, 

in synaesthetic metaphors. Most of the labels concern a trans- 

ference of impression from the auditory modality to the visual, as 

in 'bleary, blurred, colourless, dark brown, golden, light blue, 

liquid (? )2 pale, pale pink, rich (? ), silvery', and perhaps 

'velvety'. The tactile sense is another perceptual modality 

involved in synaesthetic-labels, as in 'brittle (7), fluid, gravelly, 

grittyp hard (? )j liquid,, rough, silky, smooth (? )., soft,, velvety'. 

The impressionistic basis of some Rhonetic labels 

We return now to the point made earlier about the impressionistic 

tinge that exists in many supposedly scientific phonetic labels for 

voices. A number of terms are used in phonetic labels whose ref- 

erence could be interpreted by a trainee phonetician only in the same 

culturally-grounded way ýhat he would interpret impressionistic 

labels; he could find no support from his familiarity with the basic 

taxonomy for phonetic description in other areas, - such as tI-D 

description of'segmenýal articulation., for example. An example 
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that comes to mind is the relative ease of interpretation of a label 

like 'nasalized voice', from experience of the technical reference 

of the term 'nasalized' in other technical phonetic contexts, 

compared with the vagueness of interpretation of a label like 

'creaky voice$, as a descriptive phonetic label new to the trainee 

phonetician, (where he couldn't call on his previous phonetic 

experience for help with its interpretation, but would have to fall 

back on whatever direct or metaphorical reference he could appeal to 

as a layman). 'Other examples of impressionistically contaminated 

terms currently used in phonetic taxonorv are lfalsettoý head- 

register) chest-register, harsh, breathyl. One may concede that 

any of these terms can quite properly enter the technical vocabulary 

of phonetics3 once a technical definition has been allocated to 

which, ideally, all phonetician users then subscribe. But one may 

also question whether the prior descriptive resources of the overall 

taxonomy of general phonetic theory could not handle the labelling 

problem more efficiently, by minimising the number of basic terms 

in the taxonomy and by revealing principles of vocal control of 

greater generality than would otherwise be evident. One way to 

do this would be to follow the suggestions by Catford (1964) that 

the principle of labelling segmental articulation on the basis of 

location and type of stricture could be extended to the laryngeal 

components of many types of voices. Catford's 'location of stricturel 

terms are: 'normal glottal, ligamentals arytenoidal, ventriculart; 

his 'type of stricture' tems are: 'voiceless., whisper, voice., creak, 

stop, breatIV voiceý whispery voice, whispery creak, voiced creak, 

whispery voiced creak'.,, Catford points the way to more precise 

scientific characterizations of the various phonation types he 

mentions by giving acoustic, aerodynamic and physiological 
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specifications for them, but defends his continued use of terms like 

1whisperl by saying 'The articulatory terms Ifricativel and 'trill' 

could be applied to phonatory strictures., but, since two types of 

each of these categories must be distinguished, it is more convenient 

to use the imitation-labels 'whisper., 'voice'., etc. ' (1964: 30). 

Nevertheless one might look 
-forward to the possibility of replacement 

of such imitation-labels, when more is known about laryngeal plvsiology, 

by appropriate larticulatoryl terms of the sort Catford suggests. 

The more impressionistic type of phonetic labels in this area, 

such as 'whispery falsetto voice', could then perhaps usefully continue 

to stand proxy for the more precise but more cumbersome phonetic 

definitions, once those definitions can be scientifically justified. 

But until a precise phonetic explanation of the mechanisms that 

produco the voices in questicn -is available, it is important to 

remember that most of this supposedly 'phonetic' part of our prof- 

essional vocabular7 is phonetic only in a limited sense, and has 

only a limited claim to scientific status. The terms are phonetic 

in that the-y are what phoneticians use: as such, they at least 

serve to isolate auditorily separable components of composite phonetic 

events, and attach labels of reasonably-agreed reference to them. 

The terms will become fully, phonetic, and more legitimately scienLific., 

only when the articulatory and acoustic correlates of the currently 

iuditorily identified components can be specified. Until that 

time, their strongly impressionistic foundation of auditory imitation 

should not be disregarded. ' 

B. Indexical labels for voices 

The second of the two most basi6'types of label are indexical 

labels. Thesep'it will be'r6called, refer t6the characteristics 



- 26 -- -1 - ', -, 

that the listener ascribes to the speaker producing the voice., 

rather than directly to aspects of the sounds produced by the 

speaker. 

In a technical semiotic sense, the sounds produced by the 

speaker, in their different aspects., act as indices to his imputed 

characteristics. In discussing indexical labels, there are thus 

two factors to be taken into account, - the type of vocal behaviour 

involved and the type of speaker-characteristic of which it is taken 

to be an index. In this section, I shall try to show that speaker- 

characteristics can be divided into a number of groups, and shall 

make some suggestions about the aspects of vocal behaviour that 

indicate particular characteristics. That the reader may well 

occasionally disagree about the claimed correlation between a 

particular type of characteristic and a given vocal index emphasizes 

the need for research in this area: once again., however, ny object 

is not so much to secure exact phonetic agreement about the correlatess 

but rather to make some plausible suggestions about, the typology of 

the correlations. 

1, The distinction between intrinsic and extrinsic features of the voice 

IQ An initial distinction is drawn between intrinsic and extrinsic 

features of human voices. Intrinsic features are those that lie out- 

side the control of the individualspeaker. Examples of such 

uncontrollable features are the-maximum and minimum possible length of 

ý. I: given speaker's vocal tract., -the maximum possible area of velo- 

pharyngeal opening, the length of the vocal -folds., factors of Mech- 

anical inertia of muscles of a given mass2 and so on. They are not 

culturally-specific2. and are,, not learnable* These, intrinsic features 

are the reflection of the basic Physical foundation of the speaker's 
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vocal apparatus: they can serve as indices only to physical character- 

istics of the speaker, such as his sex, age, and health. 1. speaker's 

intrinsic physical limitations set the limits to the range of 

potential performance within which he must nake his socially and 

idiosyncratically specific choices of vocal behaviour. All such 

choices of vocal activity., over which he can exercise any degree 

of volitional control, constitute the extrinsic features of his 

voice. Such extrinsic features will includenot only the choices 

of segmental articulation, but also the choices of manipulation of 

the voice dynamic strand of speech, and all the potentially control- 

lable habitual muscular settings which characterize the manipulable 

component of his voice quality. Extrinsic features of a person's 

voice serve as indices to any and all learnable aspects of the p. erson2L 

he projects2 and are thus almost entirely social and psychological 

indices. 

Intrinsic indoxical labels 

There are rather few indexical labels for voices which could be 

called intrinsic indexical labels. Making reference primarily to 

sex., age and healthj they would include such labels as 'a nan's 

voicej a young voice, a senile voice, a robust voice', and possibly 

'a weak voice'. The phonetic correlates of labels'like these are 

confined almost entirely to features of'voice dynamics such as pitch- 

range and loudness-r-angel'with occasional: -implicit reference to 

uncontrollable aspects of voice'quality production such as the very 

fine detail of the'mode of vibration of the vocal cords. One type 

of intrinsic indexical, label with rather, specific voice quality 

correlates is the type that identifies transient states of h-, alth2 

such as 'a cold-in-the-head voi. cef., and 'an adenoidal voice'. 
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Extrinsic indexical labels 

There are3 on the other hand, very many, extrinsic indexical 

labels for voices: they can be descriptively divided into two major 

classes, referring to social aspects of the speakeris identity 

(mostly permanent factors), and to psychological aspects (both penranent 

and transient). 

In parenthesisj it should be said that many extrinsic indexical 

labels make implicit reference to levels of spoken language higher 

than that of phonology alone. Thus, 'an upper-class voice' may 

be indexically signalled not only by phonetic correlates of phonology 

and paraphonology, but also by details of syntactic, morphological 

and lexical choices, - that is to say, not only by phonetic features 

of accent, but also by linguistic features of dialect (Abercr=biep 

1956: 43)- Such considerations of levels of linguistic behaviour 

higher than phonology and paraphonology will be left out of, account 

here, and only directly phonetic features will be considered, in 

0 their role as extrinsic indices to characteristics of the speaker's 

identity. I 

The discussion above of descriptive labels concentrated on the 

plausible identification of which of the three strands of voice 

production was implicitly referred to in the label, segmental 

pronunciation) voice dynamics, or voice quality. In extrinsic 

indexical labels) there is less possibility at the current stage of 

knowledge about voices of such phonetic specificity. I should 

li ke therefore to move to a level of analy sis which is slightly more 

abstract. 

The rnain concern here., apart from drawing relevant distinctions 
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between different types of indexical characteristics., will be to 

identify phonological versus paraphonological aspects of vocal 

behaviour, and to try to show something of the typology of their 

correlation with the indexical characteristics denoted by the labels 

for the voices. 

The notion of a speaker's laccentlp and the definition of 

'accent I here is the one given a fuller justification in the chapter 

On semiotic aspects of speech, namely: an individual speaker's 

accent is made up. of all the phonetic correlates of his phonology 

and paraphonology, together with all the extrinsic habitual muscular 

settings which characterize his voice quality. Put simply., a speaker's 

accent consists of all the extrinsic features of his vocal behaviour. 

The assumption is made in the following 
, discussion of extrinsic 

indexical labels that the vocal behaviour which is acting as an index 

to any'given labelled characteristic is (with some specified 

exceptions) some composite part of the speaker's accent. 

i) indexical labels of regional origin 

The first social characteristic of speaker, for which extrinsic 

features of the voice can act as an index, is that of regional origin. 

There are very mary labels such as 'an English voice?, where 'English' 

could be replaced by 'American, countryn-ants, foreign, Liverpoo13 

Yorkshire'., and so on. The one comment I would like to make here., 

in support of the-very wide definition of 'accent' given above3 is 

that a phrase-such. asý. Ia Liverpool voice' has implications, phonetically,, 

as much for velarized'and donasalized aspectsof voice quality 

(Abercrombiep- 1967: 94) as it has for-the other phonetic features 

ý-n, ore normally associated. with accent,, -. segmental. pronunciation and 
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voice dynamic aspects of phonology and paraphonology. 

ii) indexical labels of social status 

Social status is often the denotation of indexical labels, and 

the vocal correlate is usually the whole amalgam of the speaker's 

accent. Indexical labels of this. sort include 'upper-class, middle- 

class, working-class'., and possibly such terms as 'superior'. 

Educational status labels often carry a connotation of social classp 

when people speak of van educated voice', or ? an illiterate voice'; 

and there is the further possibility here that the aspect of vocal 

behaviour to which irrplicit reference is being made my well be 

aspects of higher-level dialectal choices as well as of features of 

accent. 

indexical labels of profession 

Indexical labels denoting a profession, particuIarly when the 

imputation of a profession is used as a disparaging comment on the 

sound of a speaker's voice, seem often to be concerned with features 

of voice dynamics and with extrinsic aspects of voice quality. 

Examples are: 'a lecturer's voice., a politician's voice., a school- 

teacher's voice) a sergeant-major's voice, a newsreaderts voice'. 

ýv) indexical labels of interactional status 

There are areas where social and psychological indexical labels 

seem to fall together, where comment is made about the nature of the 

psychosocial. interaction in which the-speaker is participating. The 

first group concerns what one might, call the interactional status of 

the speaker, in his relationship with his listener. 'ýAdjectives 

for voices in this circumstance would include such itens as 'condescend- 

ýng., flattering) grovelling, patronisirZ, smarrV., whining'. and 
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perhaps 'superior'. 

indoxical labels of ýUe of interaction 

A second category concerns the type of interaction involved 

between speaker and listener., but still with the emphasis on the 

speaker, in labels such as this telephone voice'. 

vi) indexical labels of perlocutionary effect 

The third categor7 shifts the emphasis to the effect of the 

voice on the listener in the interaction. 01 course., all indexical 

labels imply a conclusion being drawn by the listener about the 

characteristics of the speaker, so in that sense all indexical 

labels imply 'an effect on the listener'; but I have in mind an 

effect on the listener by means of vocal behaviour that Austin (1962: 

101) has call6d a 'perlocutionary' effect. Labels for such voices 

would be lannoyingj boring, calming, frightening., interesting, 

persuasive, soothing, soporific? and so forth. 

The first two categories, indices of 'interactional status' 

and 'type of interaction', would involve features of paraphonology 

and sometimes of phonology; the third category, 'perlocutionaryl 

indices, is much more difficult to pin down, and'may perhaps be 

the result of a more holistic effect of the'total accent of the 

speaker. 

vii) indexical labelsof psychological characteristics 

Indexical labels for psychological characteristics of a 

speaker themselves fall into two chief groupings,. - those that 

concern relatively short-term aspects of psychological states,, in 
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their conmunication of mood or attitude by paraphonological means, 

and those that concern longer-term aspects of personality. The 

vocal indices of personality are a highly controversial field (Kramer, 

1964). but it seems likely that they involve not only'paraphonological 

behaviour., but also all other features of accent,, (and probably of 

some dialectal features), together with some of the intrinsic 

features of speech production. In other words., a speaker's personality 

may be judged by listeners not only-on the basis of choices of vocal 

behaviour he makes, but also possibly to some extent on physical, 

biological features over which he has no possibility of volitional 

control. For example, in ouar culture, a ran with a long vocal 

tract and large vocal cords, with a correspondingly deep-pitched 

bass voice with lad formants, may well have attributed to him 

personality characteristics of nature authority that have rather 

little in common with the actuality of, his psychological make-upp 

purely because of our cultural stereotypes of 'authoritative' 

voices* 

Labels for indicating, the speaker's mood constitute a long list 

of terms like lamused., angry, bored, cold, dry, excited, irritated) 

remote2 sarcastic, sardonic', and so on. Labels for indicating 

personality include often rather similar terms, such as lassureds 

dominating, effeminatep-excitable) irritable, neurotic, nervous, 

virile 1. 

Another interesting gr6uý'of'indexical lab - els falls rather 

iiý'omfortably between extrins , ic'and'intrinsic . indexical labels. c 

hese are labels like Imannish., womanish, childish'. To'some' 

extent they refer to'features which are learned. 'and culturally- 

I-- 
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specific, and are therefore in the extrinsic category. There is 

an intrinsic element involved, however, in that the labels imply a 

discrepancy between the normal indexical value of the vocal behaviour 

concerned and the visibly establishable truth about the p. Vqsical 

identity of the speaker. One might think that, faced with an apparent 

discrepancy between the audible intrinsic evidence, and the visible 

intrinsic evidence3 about the speaker's sex and age, the listener 

believes his eyes rather than his ears, and concludes that the audible 

evidence is misleading. This may then lead him to draw unfavourable 

psychological conclusions about the personality of a speaker mho is 

apparently dissembling about such basic aspects of his physical 

identity as his sex or age. 

C. Labels for voices in speech patholopy 

Lastly, there is one further group of taxonomies for voices 

which is of semiotic and phonetic interest. That is, the various 

systems of terminology for discussing voices used by speech path- 

. ologists, which are sometimes descriptive impressionistic, sometimes 

descriptive phonetic, often indexical, and sometimes hybrid. Con- 

fining comment here to the taxonomies for voice quality, some of the 

labels show a fairly high degree of phonetic specificity, as in the 

use of terms like 'hyperrhinophonial (or 117perrhinolalial) for 

'severely nasalized voice', 117porhinophonial (or thyporhinolalial) 

for Idenasalized voice', and Idysphonia. plicae ventricularis' 

for Iventricular voicel. Nevertheless, the limitation of such 

systems, phonetically specific though some of them may be, is in 

-their emphasis on deviations, fcr whatever etiological reasonsý from 

socially acceptable norms of voice quality. This is not to disparage 
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such an emphasis; in very many areas of speech patholo[7 attention 

is necessarily focused on abnormality. However, these systems are 

inherently too partial for general applicability to voice qualities 

of all kinds. The advantage of a descriptive phonetic syrtem is 

its ability to function without prejudice as to culturally-assessed 

factors of Inormalityl or 'abnormality?. 

Speech pathology and speech therapy, take a fundamentally semiotic 

interest in voice quality, in that they are concerned with its use as 

a diagnostic index for a variety of medical, social and psycholo'C"ical 

states. In their professional cormunicaticn about the different 

types of voice quality which characterize their patients, speech 

pathologists and therapists use labels which can be classified in 

exactly the same'semiotic terms as the labels discussed earlier: they 

are either descriptive labels to do with the sounds produced by' the 

speaker, or they are indexical labels to do with the characteristics 

of the speaker producing-the sounds. 

1. S3m2tomatic labels 

The descriptive labels used in, this area, which can be either 

bipressionistic or phonetic,, can usefully (in the context of the voice 

I 
as a diagnostic Plue) be called symptomatic labels. T4ese symptonatic 

labels fall into two different classes) depending on whether they are 

concerned with Ifunctional'3 non-pathological qualities, or with lorganic'3 

ýPathological qualities.,, In the case of non-pathological qualitiesj the 

assunption underlying phonetically-based labels., discussed earlier3 

that 'the vocal apparatusý and all parameters of vocal control, are 

standard to all, hunan beings' is maintained. This means that 

symptomatic phonetic labels for non-pathological voice qualities, 

such as Idysphonia plicae ventricularis' and 



- 35 - 

IlVperrhinophonia 19 or the more usual phonetic ten-as I ventricular 

voice? and 'nasalized voice', can be used for accurate written 

communication (vital in adequate case reports)., because they 

represent qualities that ary phonetically-trained reader should be 

able to reproduce for himself. Unfortunately, many descriptive 

symptomatic labels lack this phonetic base, and as impressionistic 

labels, fall back on the need for audible demonstration for successful 

communication. Labels of this sort include terms like 'harsh, hoarse, 

metal-lic., muffled'. 

In the case of pathological voice qualities, and those due to 

abnormal anatoiny or physiology, the assirption of aI standard vocal 

apparatus cannot be maintained, by definition. This means 

that, in the absence of a comprehensive acoustic scheme of categor- 

ization of all major types of voice qualities., normal and abnorrral, 

all symptomatic labels for pathological voice qualities have to be 

impressionistic2 and cannot be phonetic. These labels, needing 

audible demonstration for accurate communication, include terms 

like Idiplophonic voice, harsh voice, hoarse voice'. One complication 

is immediately apparent, - the occurrence of terms like Iharshl and 

'hoarse' in the lists of both, non-pathological and pathological 

qualities. This of course means that it is not possible to tell 

from the label itself whether the voice quality referred to reflects 

an underlying pathology or not. One might argue, reasonably, that 

the labelling of symptoms should in any case be in quite separ-ate 

terms from the diagnostic decision that succeeds the prior identification 

of the presenting symptom. This is certainly a valid argument in 

general term . but in this case it conceals an undesirable situation: 
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since 'hoarse'9 for instance, is not a phonetic label but trun 

impressionistic one, then because an audible denonstration of the 

quality referred to is not given, the reader is left with the 

impression that the use of the same descriptive label in the non- 

pathological and the pathological cases is meant to refer to 

identical or ver7 similar qualities. However, since one derives 

from a normal vocal apparatus and the other from an abnormal one, 

one can have no confidence that the symptoms are necessarily sub- 

, stantially similar. 

Etiological labels 

The indexical labels used by speech pathology and speech therapy 

are concerned with the cause of the voice quality in question, and 

can therefore be referred to as etiological labels. These 

etiological labels can be sinilarly divided into the two classes 

'functional' or non-pathological and forganict or pathological. In 

the case of non-pathological etiological labels, reference is often 

made both to the etiology and to the, symptom, as in 'hysterical 

falsetto'., or 117perkinetic dysphonial. Such terms have the dis- 

advantage mentioned above of amalgamating prejudicial aspects of 

the diagnosis of the underlying cause with the description of the 

symptoms. 

The same difficulty obtains in the case of 'organic' or 

pathological etiological labels., though here it is more usual to 

find the etiology specified without reference to the symptom., in 

terms like Isnoker's voice3 adenoidal voice3 deaf voice, cleft 

palate voice) eunuchoid voice., castrato voice'., and also in more 

technical-sounding terms like 'endocrine dysphonia, rVopathic 

clysphonia2 spastic dysphonial. Labels of this sort have to be 

I 
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audibly demonstrated., or the professionally-involved reader or 

listener has no advantage over the man-in-the-street in his ability 

to interpret them. 

Conclusion 

Finally., it is necessary to note that, 'as is usually the case 

in Procrustean typologies like the one we have been discussingp the 

analysis is not exhaustives nor is it completely decisive, even 

between the major divisions. Occasionally, labels for voices just 

do not fit quite as easily into the particular categories as has been 

implied above. Sometimes a particular label's referent is so multi- 

valued that it has to be entered in very marjy different categories 

vrithout our being able to give major weighting to any particular 

category. For example, 'a sepulchral voice', (if this is meaningful 

to writer and reader as merrbers of the same culture), does have some 

implications for the sound of , 
the voice involved, particularly vith 

respect to voice dynamics and perhaps voice quality, as noted earlier. 

But it also has indexical implications for the perlocutionary effect 

of the voice on the listener, and perhaps for the indexical impression 

of the personality and mood of the speaker. 
I 

However, the purpose of this discussion has been to shad that 

the majority of labels for voices can be typologically classified 

in the way suggesteds and that some plausible phonetic relevance can 

be given to the wide variety-of lay usages for labelling voices., 

provided that the najor semi6tic distinction between labels for the 

sound of the voice versus labels for the tnputed characteristics of 

the speaker is maintained. 
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Part 

Chapter 2. The history of voice qualijZ analysis 

gs on the voice A. Classical writiq 

The explicit classification of different qualities of the voice) 

on a phonetic basis, really began only in the nineteenth century. 

An interest in voice quality goes back, however, to a very ruch 

earlier point in tire. Hunt (1858) stated tInt., in ancient Greece: 

'The discipline for the fomation and improvement of the 

voice among the Athenians was so comprehensive that, as 

we are informed by the Roman writers, not less than three 

different classes of teachers were employed for this 

purpose, viz. the vociferarii, 2honasci, and vocales. 
The object-of the first class seems to have been to 

strength en the voice and extend its compass, the office 

of the second to improve its quality, so as to render 
it full, sonorous and agreeable; while the efforts of 
the third., who., perhaps, were considered as the finishing 

masters, were directed to the proper intonation and 
inflection? (quoted by Browne and Behnkeý 1884: 8)- 

Stanford (1967: 148-149) says that: 

'Besides teachers and performers, two other professional 

groups in ancient Greece took a special interest in vocal 

qualities. The p1jysicians ( .... ) listened to them 

in making their diagnoses. Also the writers on 
11physiognomics"j the art or science of deducing character 
from physical qualities) had a Cood deal to say About 
the supposed relationship between certain kinds of voices 

and certain kinds of people. Some believed., for example) 
that people with deep and tense voices were brave, those 

with high and slack voices cowardly; if disgruntled, one 
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that rises from low to high. If spiteful and morally 
lax, you are likely to speak with a nasal quality. 
Greedy and vain people have high, clangy voices like 

birds; stupid ones bleat like sheep or goats. If you 

hear a dry quality in someone's voice2 look out - he is 

probably a wily fellow. And a man's cracked or broken 

tone should warn you against his gluttony'and violence. 
If he talks with pararhotacism like Alcibiades,, he must 
be haughty, proud and hardhearted. So, at least2 the 

physiognomists thought'. 

Part of this earliest interest in voice quality sprang from the 

classical concern with oratory., and a useful commentary on Greek and 

Latin writings on pratory, including voice quality, is Austin's 

Chironomia (1806). Like Hunt, he refers to the different sorts 

of teachers concerned with the voice: 

I.... Phonasci., Vociferarii (and) Vocales, were the common 

appellations of those who taught the exercise and manage- 

ment of the voice. Tertullian called them Edomatores 

Vocis. Galen says they recommended to their disciples 

the frequent use of the warm bath. Cresollius nentions 

other practices of the Phonasci, some of which are curiousp 

and some he considers useful' (Austin, 1806: 557) 1 

Commenting specifically on the role of the Phonascus., Austin (1806: 

22-23) writes tlnt: 

I .... it was the custom for the R(xnan youth to recite 

weekly, chosen passages from the poets They 

frequently employed Fhonasci, whose sole 
business it was to regulate the modulations of the 

It should be noted that (Ludovicus) Cresollius, like Gal6nj was 
not a Roman writer. He was a French Jesuit priest of the 
seventeenth century called Cresol, who wrote Vacationes 
Autumnales, one of the many Jesuit books on x7h-etoric out that 
7 Ume (Sandford, 1938:, 72). 
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voice,, to manage it by peculiar regimen, and to administer 

remedies when it happened to be deranged'. 

r 

In a footnote to this, he quotes a passage from Cresollius' Vacationes 

Autumnales, which can be translated as follows: 

IOctavius Augustus (... ) paid constant attention to the 

Phonascus, and by these efforts he achieved the object 

of pronouncing everything with a pleasant and character- 
istic sort of tone of voice. Galen, who was a very learned 

and intelligent man, writes of himself "and I adopted what 
the Phonasci call voice exercises". The Emperor Nero, 

who took great care of his voice., and gave remarkable 

attention to it, neither said nor attempted virtually 

arything without the help of a Phonascust. 

Austin supports this last comment by Cresollius on Nero with a 

quotation (Austin, 1806: 24) from Chapter 26 of Suetonius' Nero, which 

is translated in Loeb edition as: 

'So far from neglecting or relaxing his practice of the 

art after this, he never addressed the soldiers except 
by letter or in a speech delivered by another, to save 
his voice, and he never did anything for amusement cr in 

earnest, without a phonascus by his side to warn him to 

spare his vocal organs and hold a handkerchief tohis mouth'. 

A theme running through much of classical writing on voice deliver7 in 

orator7 was the avoidance of unpleasant quality. Stanford (1967: 148) 

coments that: 

'Another aspect of the speaking voice which the Greeks 

often nentioned was its quality in terms of tirrbre and 

resonance. Modern writers variously describe unpleasant 

voices as "throaty" or "nasal" or "guttural" or "hoarse" 

or "thin" or "harsh" or 11chesty" or "breathyll and so on'. 

(Stanford refers here to Berry (1962) as saying that 'unpleasant voices 

are variously described as throaty, nasalp denasall muffled) guttural) 

"I 

whangy, thin, or heavy'). Stanford continues: 
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'Pleasant voices are "rich". * I'vibrant'l. '"warWI, (****) 

The Greeks deployed a rich vocabulary for qualities of this 
kind. They especially disliked hollmmess, coarseness, 
thickness,, roughness,, breathiness, throatiness, brokenness'. 

A final point in Austin's Chironomia which is of interest to 

the study of voice quality illustrates this 'cosmetic, approach, as, 

it were, to pleasant and unpleasant aspects of voice quality. As 

an Appendix to his book (1806: 553ff) he gives a long list of labels 

for voice quality from the Greek writer Julius Pollux. Pollux was 

a 'professor of literature at Athens under the reign of Commodus' 

(Sweet, 1899: ý12), in the second century'A. D.., * the author of a 

work called Onomasticum. Austin'quotes from the fourth chapter 

of Book 2, in the 1706 Amsterdam edition. AustinIs English trans- 

lations of the Greek and Latin labels listed by Pollux, are as follows 

(only the Latin version of the original is given here). Firstly, 

for the 'good' qualities: 

"altam, high; excelsam, powerful; splendidam, brilliant; 

mundatam,, pure; suavem, sweet; illecebrosam., attractive; 
exquisitam, melodious, cultivated; persuasibilem, 

persuasive; pellacem, tractabilem, engaging, tractable; 

flexilem, flexible; volubilem., executive; dulcem, sweet; 

stridulam, sonorous, harmonious; nanifestam, distinct; 

perspicuam, perspicuous, articulate". 

Secondly, for the 'bad' qualities: , 

"nigram, obscure; fuscamý dull; injucundamý unpleasing; 

exilem, pusillamý small, feeble; angustam) thin; 

difficilem. auditu, molestam, faint; subsurdam, obscuran, 
hollow, indistinct; coýfusam., confused; absonam., 
discordant; inconcinnam, neglectam., unharmonious, uncul- 
tivated; intractabilem, unattractive., unmanageable; 
impersuasibilem, uninteresting; rigidam., rigid; 
asperam, harsh; 

- 
distractam., cracked; tristem, doleful; 
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infirmam, raucam, unsound, hoarse; aeneam, brassy; 

acuta. m., shrillj, sharp". 

Polluxt list is very unsatisfactory,, and in the light of the 

typological principles suggested in the previous chapter, can be 

seen to be based on no single criterion of description. ThIs,, 

however2 is no less true of many of the terminologies used for the 

description of voice quality today., as we shall see belai. 

Two writers were outstanding in the classical period for 

analytic comment-specifically on voice quality. The first was 

Cicerog in the first century B. C.., in his two treatises Do Oratore 

and Brutus. The Becond was Quintilian, in the first century A. D., 

in his Institutiones Oratoriae. Of the two, Quintilian made the 

more extensive and systematic comment on voice quality, but it is as 

true of both Quintilian and Cicero as it is of almost all writers on 

the subject until the nineteenth century that they almost entirely 

failed to distinguish in their descriptive labelling features of 

voice quality as such from features of voice dynamics such as pitch2 

loudness2 tempo and continuity (Abercrombie, 1967: 95-110). and 

from features of segmental pronunciation. Even when writers in 

this span of two thousand years successfully managed to isolate 

a feature that could reasonably be allocated to voice quality, the 

labels they chose to use were most often impressionistic imitation- 

labels (such as Cicero's use of a label like "acute"), or were 

indexical labels for some physical, psychological or social attribute 

of the speaker to which tl-z writer imagined the voice quality was 

acting as an index (as in Quintilian's use of a label like "effeminate"). 

The conflation of impressionistic description and indexical 

comment can be seen in the foUowing extracts from Cicero's 
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treatises De Oratore and Brutus, (in Watson's translations (1899)): 

I.... any illiterate Athenian will easily surpass the 

most learned Asiatics., not in his language, but in sweet- 
ness of tone, not so much in speaking well as speaking 
agreeably. Our citizens pay less attention than the 

people of Latium, yet among all the people that you know 
in the city, who have the least tincture of literature, 

there is not one who would not have a manifest advantage 
over Quintus Valerius of Soral the most learned of all 
Latins, in softness of voice) in, confoxmation of the 

mouth, and in the general tone of pronunciation? (2e 

Oratore., Boelc III, c. XI). 

(on Antonius) l.... his voice was strong and firm, though'naturally 

hoarse (Brutu j c. XXXVIII). (on Cnaeus Pompeius) .... his 

voice was sonorous and manly' (Brut , c. LXVIII). (on Catulus) 

I .... his reputed purity of diction was owing chiefly to tI-n sweetness 

of his voice and the delicacy of his accent' (Brutus, c. LXXIV). 

Cicero also discusses the communication of attitude and emotion in 

speech, in his commentary on 'tones': 

fFor every emotion of the mind has from nature its own 
peculiar look., tone, and-gesture; and the whole frame 

of a man, and his whole countenance, and the variations 

of hisvoice, sound like strings in a musical instrument2 

just as they are moved by the affections of the mind. 
For the tones of the voice, like musical chords2 are so 

wound up as to be responsive to every touch, sharp, flatý 

quick, slow, loud, gentle; and yet, among all these, each 
in its kind has its own middle tone. From these tones., 
too, are derived many other sorts, as the rough, the 

smooth, the contracted, the broad, the protracted, and 
interrupted; the broken and divided, with varieties of 
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modulation; for there is none of these, or those that 

resemble them, which may not be influenced by art and 
management; and they are presented to the orator., as 
cclours to the painter, to produce variety' (De Oratore, 
Book III, c. LCIII). 

Cicerol. s notion that there are certain features of communication of 

emotional states which are universal to all human b6ings, on which are 

superimposed modulations which are (presumably) culturally-relative, 

recurs repeatedly in writings on the voice up to the present day. 

Quintilian, in his (very modern-sounding) Institutiones Oratoriaep 

was the first writer to tr7 to separate features of voice quality from 

those of voice dynamics. He bad only partial success, but his ideas 

can be seen to have anticipated major distinctions drawn in the 

description of voice quality in current phonetic writing. He also 

distinguished between a speaker's natural voice (the intrinsic 

featuresp in the terms of this thesis) and the aspects of voice 

capable of voluntary control by the speaker. 

Quintilian's often quite phonetically-specific ideas can be 

seen in the following extracts from c. III of Book XI, of his 

Institutiones, (again translated by Watson, 1899): 

.... the first thing to be considered is what sort of 

voice we have, and the nex4 how we use it. The natural 
power of the voice is estimated by its Suanti y and its 

. quality. Of these, the quantity is the more simple 
consideration, for it may be said in general that it is 

either much or little; but between the extremes of 
these quantities there are many diversities, and maXV 
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gradations from the lowest tone to the highest., and from 
the highest to the lowest. Quality is more varied; 
for the voice is either clea!: or hus , full or yl-k-) 
smooth, or roug , of smaller or larger compassq hard 

or flexible, shar or flat 

The general tone of the voice., however., ought to be 

sweet, not grating. 

In the manaýement of the voice there are nany particulars 
to be observed: for besides the three rain distinctions 

of acute, 
j&rave, and intermediate,, there is need of many 

other kinds of intonation, as the forcible and the gentle, 
the hiaher and the lcrfer; and of slower or quicker time. 

But between these varieties there are other intermediate 

varieties: and as the face, though it consists of very 
few features, is infinitely diversified, so the voice,, 
though it has vei7 few variations that can be named, has 

yet a peculiar tone in each individual; and the voice 
of a person is as easily distinguished by the ear as 
the face by the eye'. ,I 

It would be tempting to see in this last passage an adumbration of 

a componerkdal approach to voice description., where the 'infinite 

diversification' Quintilian writes of should come about by the com- 

binations of a small number of basic components, with each component 

divisible into very mazV gradations. But it seems more likely that 

this diVersification should properly be thought to mean the variability 

of the qualities of individual voices due at least in part to the 

involvement of the variety of intrinsic features. 

Like Pollux, mentioned earlier, Quintilian was interested in 

the 'cosmetic' aspects of voice production, in oratory at-least: 

'As to, rules for deliver . they are precisely the same 

as those for language. 
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For as language ought to be correct, clea , eler-pant,, 
and to the purpose, so delivery will be correct, that is, 
free from fault, if our pronunciation be eas . r, clear, 
aareeabl and ýolishe j that is, of such a kind that nothing 
of the rustic or the foreign be heard in it; for the saying 
Barbarum Graecunve,, that a man is "Barbarian or Greek" is 

not without good foundatiori, since we judge of men by their 
tones as of money by its clink' (Institutiones, Book XI,, cIII). 

This last evocative phrase, 'we Judge of men by their tones as of 

money by its clink', could hardly put the function of the extrinsic, 

controllable element of voice quality, as an index of social and psy- 

chological characteristics, more concisely. Quintilian continues his 

comment on 'cosmetic' qualities of the voice, saying that: 

'If the voices too, be naturally, so to speak, sounds 
it will not be dull sounding, yrosj, bawlin 3 hard, 

stiff, inefficient, thic . or on the contrary, thin. weak, 

squeaking, small, soft, effeminate, 

That delivery is elegant, which is supported by a voice 
that is easy, powerful, fine, flexible, finn, sweet, well- 

sustained, clear, pure, that cuts the air and penetrates the 

earl (ibid. ). 

His discussion of cosmetic aspects leads Quintilian on to comment 

on indexical factors to do with the effect on the voice of various sorts 

of vocal abuse, and of fatigue: 

I the voice raust not be strained beyond its natural . 
power, for, by that means, it is often choked, and becomes 

less clear the greater the effort that is used; and sometimes3 
if urged too far, it breaks out into the sound to which'the 
Greeks have given a name from the crowing of young cocks'. 

fI But the good qualities of, the voice, like those of all 
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our other faculties, are improved by attention and 
deteriorated by neglect. The attention to be paid to the 

voice by oratorz, however, is not the same as that which is 

required from singing-masters; though there are many 
things equally necessary to both; as strength of body, for 
instance, that the voice my not chiindle doun to the weak 
tone of eunuchs, women, and sick persons ( .... ). It is 

necessary that the throat be in good condition, Uat is, 

soft and flexible, for by any defect in it the voice may be 

rendered broken, husky, rough or squeaking; ( .... ) the 
throatp when swollen, strangles the voice, when not clear, 
stifles it,, when dx7, roughens it, and when affected by 

spasms, gives forth a sound like that of broken pipes. 
Too much moisture also impedes the voice, and too 

little weakens it. As to fatigue, it affects the voice as 
it affects the whole body,, not for the present merely, but 

for sometime afterward' (Quintilian, Institutionesl 

Book XI, c. III). 

Like Cicero., Quintilian has something to say about the function 

of the voice in the communication of emotional states and attitude: 

I.... the voice is the index of the mind, and has as many 

variations as the mind itself. Hence, in speaking on 

cheerful subjects, it flows in a full and clear tone, and 

is itsolf, as it were, cheerful; in argiLment, it arouses 

itself with its full force, and strains, so to speak, every 

nerve; in anger., it is fierce. rough. thick (ibid. ). 

Voice quality and paralinguistic description 

We see thus that extrinsic aspects, of speech were of interest 

to Cicero and Quintilian in their paralinguistic function of acting 

as 'affective indices' (Abercrombie, 1967: 9) to a speaker's 
I 

ostensible attitudinal and emotional state., This clearly derives 
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directly from their concern with spoken delivery as an art that can 

be cultivated, and we shall repeatedly find that comments on voice 

quality are often found embedded in a discussion of paralinguistic 

uses of the voice. There are two facets here which are of immediate 

interest to the stuýy of voice quality. 

The first is that the description of paralinguistic features 

is almost always relevant to the description of potential extrinsic 

voice quality features, because the main difference between vocal 

paralinguistic features and voice quality's extrinsic component is 

the time scale involved, and not so much the identity of the features 

used (Laver, 1975). Paralinguistic feattwes are used on a relatively 

ephemeralp short-term basis, while the same features, when used as 

extrinsic components in voice quality are quasi-permanent. The way 

that different writers in the history of ph oneties'go about the 

business of constructing a descriptive vocabulary for harilling para- 

lingixistic features is thus interesting to a stuc]y of voice quality, 

precisely because many of the same phenomena are involved in the two 

areas - 

The second facet is one which will be discussed more fully in a 

later chapter: - that is, analytic decisions about which phonic 

events should be deemed linguistically-relevant in a particular accent,, 

which paralinguistically-relevant, and which relevant to voice quality) 

cannot be taken in isolation. ýAll three strands have to be considered 

together, and a decision about any. one of them has immediate reciprocal 

implications for the other two. While analytic schemes for describing 

the phonetic substance of linguisticýunits are thoroighly well- 

establishedy the same cannot be said for the substance of paralinguistic 
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units; we have an opportunity here to see the description of voice 

quality against the background of emerging systems for the 

description of spoken paralanguage. 

For both these reasons, therefore, this historical outline of 

writings on voice quality will include mterial about paralinguistic 

communication, found in the literature of phonetics from the sixteenth 

centur7 onwards. 

There is one further qualification that needs to be made before 

coming to the work of the early British phoneticians, That is I 
i many writers from the time of Wallis (1653) to the present day 

comment specifically on the hypothesized long-term extrinsic settings 

of the vocal apparatus which they held to characterize the phonetic 

aspects of different languages. The concept of an articulatory 

setting is so central to a phonetic approach to describing voice 

quality that the account of the historical development of the 

concept is included in the next chapter, which sets out the descriptive 

phonetic systemp rather than in this chapter. 

Leaving detailed discussion of language-characterizing settings 

aside., this chapter will be concerned with two other broad aspects 

of the history of voice quality analysis. We shall trace the 

development of the various comprehensive schemes for classifying 

voice quality on a general2 componential basis2 which begin to 

appear in the nineteenth century; and we shall try to follow a number 

of threads of development in the earlier., less systematic observations 

on voice quality and paralinguistic features that are scattered 

through the phonetic literature. 
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0. Early British writings on the voice 

The first mention of voice quality in early British works seems 

to be by Roger Ascham) in The Scholemaster (1570: 8), when he writes 

of I .... a voice, not softe, weake, piping2 womanishe, but audible, 

strong ., e, and manlike .... 

Writers in the seventeenth century, while never approaching even 

a rudimentary general description of voice quality, quite often noted 

small details about voices.. such as the cause of hoarseness., for 

example. Wallis (1653. - 4,, translated by Kemp., 1972). discussing 

voicing and the larynx, says 'The hoarseness which often accompanies 

catarrh originates in the same place, hindering this vibration of the 

larynx and tracheal. Kemp (P-135Y op. cit. ) points out that the first 

three editions ofWallis' Grammatica Linguae Anglicanae were worded 

slightly differently from the sixth edition which was the basis for 

Kemp's translation and commentary, and that the relevant passage in 

those three editions made the catarrh itself the factor hindering 

the vibration of the larynx, not the hoarseness accomparving it. 

Kemp (ibid. ) also draws attention to similar comments in Holder 

(1669: 113). Cooper (1685, translated by Jones, 1931: 2-3), 

Amman (1700: 29) and Petrus 1-jontanus (1635, Book 23 P-32ff). He 

says that: 

'Amman gives fever and shouting as causes of hoarseness, 

and explains it as due to an excess of mucus from the 

glands, which deprives the cartilages of their 

elasticity. Petrus Montanus ( .... ). on the other hand,, 

attributes it to dryness, of the throat' (Kemp, 1972: 135). 

It may be remembered that Quintilianý like Amman, attributed impediments 

in the voice to the presence of too much moisture., as noted above. 
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Holder (1669: 117) also comments that: 

it will be painful and irksome to a deaf Person to 

exercise his Voice, as even those, who have no defect, are 

apt to be tired and spent with much speaking, and find a 
hoarseness in their Voice, and weariness in the Lungs and 
Muscles of the Larynx'. 

Sibscota (1670),, in a free translation of an essay from a collection by 

Anthony Deusingen) entitled Fasciculus Dissertationum Selectarum, 

published in Gr8ningen. (1660: 147-230). continues this conmntary, 

on the speech of deaf speakers: 

'And sometimes there may be some peculiar defect in the 

structure of the Ear, extending itself to the Jaws., and 
Palat of the Mouth, which is the reason that those who are 
Deaf use to speak through the nose3 as Aristotle affirms 
in his second and fourth Problem (Sibscota, 1670: lh)- 

He goes on to say: 

.... those that are thick of Hearing, have a kind of hoarce 

speech' (i. e. 'those, whose deafness ariseth from the ill- 

affection of the Nerves ok the fifth pair') (Sibscota2 

1670: 28). 

Early in the eighteenth century, Maittaire (1712) wrote about the 

extrinsic, controllable aspects of voice quality and voice dyna-mics., 

in a passage which1without acknowledgment, is mostly an extension of 

some of Quintilian's comments quoted above: 

'The Voice Two things in it are carefully to be observed;. 

what voice you haveg and ho-d to use it. 

It may be,, as to its Quantity.,, Groat or Small. 

As to its Quality) Clear or Thick, Full or Slender) Soft 
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or Harsh, Contracted or Spread, Hard or Easy'to be 

managed, Sharp or Blunt. 

The Breath is either Long or Short. 

The Good Qualities., as of all other things., so of the 
Voice are bettered with Care, and impaired through Negligence. 
Frequent Exercise, Temperance and Frugality conduce much to 
their improvement. 

() 'Tisa fault of the voice to be too much stretched 
or rowling: the mouth is best,, when it is Ready,, not 
Precipitate; Moderate, not Slow. Nothing can be 

worse than a Tone or Cant. A true Pronunciation is ever 
suited to what we speak. The Affections are either Real 

and Naturals which need no Art: or else Feigned arxi Put 

on; and in these the great Art is to be first moved with 
themi as if they were Real; then the Voice., as a faithful 

Interpreter of the 14ind,, will convey what impressions it has 

received from our Soul, into those of the Judges or Auditors. 

It is capable of as many Changes as our Minds; Easy in 

Chearful Matters; Erect and Firm, when we strive as for the 
Mastery; Pierce, Harsh and Thick in Anger; Soft, in 

Begging; Grave,, in Persuading; Short, in Fear; Strong, 

in Exhortation or Narration, Even, between Acute and Grave; 

in short, it Riseth or Falleth, as the Affections are 
Raised or Composed' (Maittaire, 1712: 239-240). 

Maittaire also includes an interesting comment on facial expression in 

speech: 'Small is the motion of the Nostrils and Lips, unless in 

Scorn and Contempt. We ought always to speak more with the Mouth 

than the Lips' (op. cit.,, p. 241). 

According to R. C. Alston, the Essay on Elocution by Mason (1748)s 

'has a particular histcrical, significance because it 

represents a renewed interest in a neglected art. The 

interest in prcnunciation, which is so characteristic of 
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writers on English in the second half of thq, eighteenth 

century, and finds expression in numerous treatises on 

pronunciation and elocution as well as in dictionaries of 
English, can be traced back to sixteenth century manuals 

of pulpit oratory, but the movement which was to reach 
fruition in the works of writers such as Sheridan and 
Walker has its origins in a complex coincidence of 
interests: among which are the improvement of dramatic 

speech (to which Garrick contributed so effectively) 

and parliamentary debate; the public recitation of 

poetry; and a concern to "fix" pronunciation and 
formulate a universal standard. Mason's Essay thus 

appears at the beginning of an important movement' 
(Alston, in editorial note to facsimile reprint (1967) 

of Mason., 1748). 

Although Mason shared 'a concern to fix pronunciation and formulate 

a universal standard'., and contributed some impetus to the movement 

Alston describes, he can also be seen as continuing a very long- 

established tradition of an interest in prescriptive cosmetic aspects 

of voicep started in the classical period and notable in the works of 

Cicero and Quintilian. Alston acknowledges this, and says that 

the Essay's 

'immediate significance can be seen as related to the 

re-appraisal of the great classical treatises on oratory 
by Longinus, Cicero and Quintilian. William Smith's 

translation of Longinus (1739) was to be reprinted 

numerous times between MO and 1800; William Guthrie's 

translation of Cicero's De Oratore appeared in 1742 

and his translation of Quintilian followed in 1756(.... ). 

Mason's Essay was reprinted in the same year as the first 

edition, and again in 1751,1757Y 1761 and 17871 (Alston, 

ibid. )- 

Mason himself was quite explicit about the value of classical writings: 
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'Those who desire to be more Irarticularly acquainted 

with this Subjects and with the several other Branches 

of Oratory$ I would advise not to trust altogether to 

the Rules of modern Writers,, but to repair to the 

Fountain Head; and converse with the great Masters and 
Teachers of this Art among the Antients; Particularly., 
Dionysius of Halicarnassus, Cicero, Quintilian, and 
Longinus' (Mason, 1748: 39). 2 

Mason begins with some sensible conments on using a conversational 

tone of voice in public speaking and reading aloud: 

'To avoid all kinds of unnatural and disagreeable Tones, 

the only Rule is to endeavour to speak with the same Ease 

and Freedom as you would do on the same Subject in 

private Conversation. You hear no body converse in a 
Tone; unless they have the Brogue of some other Country) 

or have got into a Habit (as some have) of altering the 

natural Key of their Voice when they are talking of some 

serious Subject in Religion. But I can see no Reason 

in the World, that when in cor-mon Conversation we speak 
in a natural Voice with proper Accent and Emphasis, 

yet as soon as we begin to read, or talk of Religion, 

or speak in Publick, we should immediately assume a 

stiff, awkward, unnatural Tone. If we are indeed 

deeply affected with the Subject we read or talk ofs 
the Voice will naturally vary according to the Passion 

excited; but if we vary it unnaturally, only to seem 

affected, or with a Dosign to affect others, it then 

becomes a Tone and is offensive' (Mason, 1748: 17-18). 

The notion of a 'Tone'., although rather vague, was widespread in 

writings on elocution in the eighteenth century. Very often., it 

secro to be, used in the same way that we use the tem today in 

2. It may be necessary to mention here that while Cicero and 
Quintilian wrote at some length on aspects of spoken delivery 
relevant to voice quality, neither Dionysius of Halicarnassus 
nor Longinus gave it any particular attention. 
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phrases like 'tone of voicel; that is, as a cover term for a wide 

variety of phonetic phenomena used as Paralinguistic cues for 

conveying emotional and attitudinal information. But there is also 

a tendency to use 'Tone' to refer to paralinguistic behaviour that 

the writer condemns as insincere or inappropriate for Ule particular 

situation, as in the last sentence of the passage quoted from Mason 

immediately above., - I.... but if we vary (the Voice) unnaturallyý 

only to seem affected3 or with Design to affect others, it then 

becomes a Tone and is offensive'. Appropriacy of vocal cues to 

the speaker's attitudinal or emotional state seems often to be 

judged on, the basis of an imagined iconic resemblance between the 

vocal behaviour and the mental state to which it is taken to be 

acting as an index. This may be seen in the following passage 

from Hason (1748). 

'The Voice must express,, as near as ray be, the very Sense 

or Idea designed to be conveyed by the emphatical word; 
by a strong, rough and violent, or a soft, smooth, and 
tender Sound. 

Thus the different Passions of the Mind are to be 

expressed by a different Sound or Tone of Voice. Love, 

'by a soft, smooth, languishing Voice, - Anger,, by a strong2 

vehement., and elevated Voice; Joy by a quicks sweetj and 

clear Voice3 Fear, by a dejected, tremulous, hesitating 

Voice; Courage, hath a full, bold3 and loud Voice3 and 
Perplexitb a grave, steady, and earnest one. Briefly, 

in Exordiums the Voice should be low; in Narrations, 

distinct; in Reasonirw,, 
-slow; 

in Perswasions, strong: it 

should thunder in Awer, soften in Sorrow, tremble in 

Ear, and melt in Love' (Mason, 1748: 25-26). 
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This attribution of indcxical characteristics of the speaker to 

the speaker's voice is easily understandable if we remenber the very 

strong influence on writers such as Mason (and Maittaire) of 

Quintilian; who was quoted earlier as saying that 

t .... the voice is the index of the mind, and has as 
rmny 'variations as the mind itself. Illence, in speaking 
on cheerful subjects, if 3-: lcyds in a full and clear tone,, 

and is itself, as it were, cheerful; in argument, it 

arouses itself with its full force, and strains, so to 

speak, every nerve; in anger,, it is fierce, rouFlh, thick 
(Quintilian, Institutiones Oratori-se, Book XI,, c. III). 

Ilason also mentions one specific type of inappropriate use of 
'Tone': 

I It is false Oratory ( .... ; to seek to perswade or affect 
by mere Vehemence of Voice. A Thing that hath been often 

atterýpted by Men of mean Furniture., low Genius, or bad Taste, 

among the Antients as well as the Moderns. A Practice which 
formerly gave th4 judicious Ouintilian great Offence: Who 

ca2ls it not only clamouringbut furious Bellowin7; not 
Vehemence, but dovnwight ""iolence. 4 

Besides) an overstrained Voice is very inconvenient to 

the SneakUr, as well as disgusting to judicious Hearers. It 

exhausts his Spirits to no Purpose. And takes from him 

the proper Manaýgement and Modulation of his Voice according 
to the Sense of his Subject. And, what is worst of all, 
it naturally leads him into a Tone' (11ason., 1748: 7-8,,. 

Bayly (1758)3 in a phonetical2y sophisticated book, discusses 

'tones'., and distinguishes clearly between intrinsic an. 1 extrinsic 

features of the voice: 



- 57 - 

'The voice itself is indeed a gift of nature; but with 
respect to the tone it is extremely in the power of 
affectation, or ill habit to hurt it, and of art to 
improve it. The most remarkable ill tones are perhaps 

such as arise from what is called speaking through the 

nose and in the throat. Of guttural tones there is 

great variety. Some are like the bleating of a sheep, 

or noise of a raven; sone resemble. the croaking of a 
frog, and quacking of a duck: All which seem. to be 

owing to some trick of compressing the wind pipe in 

such a manner as to confine the tone in the throat 

instead of letting it pass freely out. The voice, is 

also, often hurt by another trick; that of shutting 
the teeth, and confining the tone within the mouth 
instead of opening the teeth and lips properly so as 
to bring it out with fulness and rotundity' (Bayly, 

1758j, Pt-3: 180-181). 

T. homas Sheridan (1762) follows Cicero in asserting the universality 

of vocal means for corinunicating strong emotions, and he distinguishes 

very clearly between language and 'tones?: 

'Every one will at once acknowledgý. that the terns 

anger, fear, love, hatred, pity, grief, will not 

excite in him the sensations of those passions, and 

make him angry or afraid, compassionate or grieved; 
nor, should a ran declare himself to be under the, 
influence of any of these passions,, in the most 

explicit and strong words that thelanguage can 

afford, would he in the least affect us, or gain any 
credit,, if he used no other signs but words. if 

any one should say in the same, tone of, voice that, he 

uses in delivering indifferent propositions from a 
cool understanding, "Sure never any mortal was so 
overwhelmed with grief as I am'at'this present'l, 

Sure, no one would feel-any pity for the 
distress of the (speaker), (.;.. ). -,. We should either 

or believe that he jested' -if he would be thought 
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serious, we should be moved to laughter at his absurdity. 
And why is this? But because he makes use of words only, 
as the signs of emotion, which it is impossible they can 
represent; and omits the use of the true signs of the 

passions, which are the tones, looks and gestures. 

This will serve to shew us that the language or 
sensible marks by which the emotions of the mind are 
discovered, and communicated from man to man, are 
entirely different from words., ard independent of 
them. (... ) the language of the animal passions of 
man ( .... ) should be fixed, self-evident, and universally 
intelligible' (Sheridan, 1762: 100-102). 

In 1781., Sheridan gets closer to a modern conception of the 

coded., arbitrary nature of paralinguistic features., while still 

maintaining the universality of affective indices to the most basic 

emotional states: 

'Tones may be divided into two kinds; natural., and 
instituted. The natural, are such as belong to the 

passions of man in his animal state; which are in-planted 
in his frame, by the hand of nature; and which spo4- 
taneously break forth, whenever he is under the influence 

of arV of these passions. These form a universal 
language, equally used by all the different nations of 
the world, and equally understood and felt by all. 
Thus2 the tones expressive of sorrow, lamentation, 

mirth, joy, hatred, anger, love,. pity, etc. are the 

same in all countries, and excite emotions in us 
analogous to those passions, when accomparging words 
which we do not understand. 

The instituted tonesý are those which are settled by 

compact., to mark the different operations, exertions, and 
emotions of the intellect and fancy, in producing their 
ideas; and these in a great measure differ, in different 

. --6- 1 



- 59 - 

countries, as the languages do. 

The former of these, it is evident, neither require 
study nor pains, when we are ourselves under the 
influence of any of those passions, as they are necessarily 
produced by them; ( ... ). 

With respect to the latter, it will require great 
pains, and much observation, to become master of them' 
(Sheridan, 1781: 120-121). 

Nowadays., we would prefer to believe that n. -%rjy of his 'natural tones' 

are more culturally-relativej more linstitutedlp than Sheridan 

suggests, but he puts the distinction between learned and unlearnable 

elements in paralanguage very succinctly. 

Fenning (1771: 180-181))iTithout acknowledgement, copies Mason 

(1748: 25-26), in the passage quoted above ('Love (is expressed) by 

a softj smooth) languishing Voice' etc. ), for which Penning has 'Love 

is expressed by a soft, smooth, languishing tone' etc. 

Herries,, in his book The Elements of Speech (1773). makes some 

of the most perceptive and phonetically interesting comments on 

voice quality to be found before the, nineteenth century. Ile writes.. 

for example, that 

.... Others, who are not accustomed to expel their breath 

with the same freedom through the nostrils as through the 

mouth, pronounce the three nasals m, "'n., and ng, very 
imperfectly, which produces that dull disagreeable sound, 

which we call sneveling or MAKING -THROUGH THE NOSE. 

The latter terra is entirely wrong, because it is the 

defect of NOT speaking throf the nose which occasions 
that impropriety in articulation. Sometimes this habit 
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arises from an excess in taking snuff, which ought 

always to be avoided by a publick speaker or singer' 
(Herries, 1773: 55-56). 

This comment still applies to current writing in phonetics, where the 

tem Idenasall is applied to a quality of the voice which is x1ot 

lacking in nasal resonance, but rather has a special sort of nasal 

resonance. This is discussed at greater length in the section on 

velopharyngeal, settings. 

Herries also has a nice comment on a particular type of voice 

used in public speaking: 

'Marq of our public speakers have had their powers of 

utterance enervated and restrained in their younger 

years. At home and at school they have been put under 

a false REGDMM They perhaps have been told "that 

it was not PRETTY, it was not genteel to breathe too 

strongly, to roar out the words., and bellow like a 

clown; it was quite vulgar., it grated their ears, it 

was enough to fright a person". The young gentleman 
takes the hint. He begins to speak FI1M. He minces 

out his words, and warbles his modulations like an 
Italian singer. What is the consequence? His voice 

as he grows up retains the same unmanly quality. Ile 

dare not, he cannot exert it. Ile speaks upon the 

most important, the most alarming subjects, with the 

delicate tone of a waiting-gentlewoman. 

Let this effeminate mode of education be banished 

from our land' (Herries, 1773: 99-100). 

This theme is continued, in a discussion about the function of the 

voice as an indexical clue to physical features such as a speaker's 

pIVsique, and the possibility of drawing wrong indexical conclusions: 
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'Do we not often behold men of the nost robust habit of 
bocbr, speaking in public, with such a weak, puerile 

voice, that if we were to trust to the testimOrjy of our 

cars alone, we should conclude that their constitution 

was quite enfeebled and decayed. From hence we may 
infer, that a strong BODY is not always accompanied with 

a strong VOICE' (Ferries., 1773: 106). 

Finally, Herries discusses some details of the inter-relationship 

of factors of pitch with those of voice quality: 

'The true criterion of just speaking is, when each of 
the articulate sounds is uttered forcibly and distinctly. 

But we find that whenever we go beyond our natural pitch2 

we lose the command of articulation. Our tones are 

weak., shrill., and broken. Every excess of passion has 

a tendency to straiten the glottis, and render the voice 

'more acute. This we nay observe in the sharp, hurrying 

voice of anger, the plaintive wailings of grief, the 

clear-gliding warblings of jcy, If, therefore., a 

public speaker is deeply animated with his subject, 
his voice insensibly ascends, and sometimes is carried 
to such a pitch that he loses all command of it. Cicero 

informs us, that when Gracchus, an eminent pleader at 
Rome, was in the vehement parts of his. diSCOurse, his 

voice became too high and squeaking. To remedy this 

inconvenience, he placed. a servant behind him, with a 

pitch-pipe in his handý who. 9 at such a time, sounded a 

note in unison with the medium of his voice, on which 
he immediately descended to his usual sweetness' 
(Herries, 1773: '152). 

It may be, of interest here tolnote that James_Rush, who was a 

major figure in the later history of voice, quality analysis., was 

very scathing about this anecdote., and about classical writings 

generally. In his. characteristically jaundiced and irascible tone, 
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he wrote that: 

I 
'If one should be disposed to believe in the vocal 

perfection of the Greeks, through any other than their own 
testimorV, he might well question the authority of their 
Roman culogists: since they themselves, the pupils of the 
Greeks, display no better analysis and system in their 
institute of elocution. We nay fairly estirnate their 

discrimination, when with the same pen that deals out the 

extravagancies of praise upon the oratorical action of 
their masters., they gravely give us, as proof of their own 
nicety in vocal matters, the stox7 of one of their famous 

orators having occasion for a Pitch-pipe., to enable hirito 

recognize his own voice., and affectedly to, govern his 

melody., through the more acute perceptions of a slave, 
who now and then blew this little regulating trumpet at his 

elbcrwJll (Rush, 1859: 675n (5th edition of Philosophy of 
the Human Voice (1827)). 

D. ýWritings. on voice quality in the 19th and 20th centuries 

In the nineteenth centur7, attempts at explicitj general compon- 

ential schemes for describing voice quality begin to appear. Interest 

in the subject of delivery, tone of voice and voice quality was still 

maintained (particularly in America). We have noted Austin's 

Chironomia (1806). Although this had only one British edition., and 

no American edition, Haberran 1954: 3.17-118) says: 

fit exerted an enormous influence upon elocutionists. 
In England, A. M. Hartley called it "incomparably the 

ablest treatise'on'delivery'in genýral that has yet appeared 
in our language% In'America, a, lot of writers, among them 

Caldwell, Bronson, Bacon3 Fulton and Trueblood, and3 as 
late as 1916, Joseph A. Mosher, were indebted to this 

extraordinary book'. 
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This is to overestimate its value, but it gives us an idea of the 

general interest during the nineteenth century in the voice. 

In Britain during this time, Willis (1829) wrote that 'Thus 

we say that a man has a clear voice, a nasal voice., a thick voice 

(as distinct from considerations of the speaker's vowel qualities2 

that is)., and by Sweet's time., attempts to set up a voice quality 

classification on a phonetic basis were becoming frequent (in America, 

at least)3 although none of them beean to approach any degree of 

comprehensiveness. Sweet (1877: 97-99) distinguished between 

'clear') IdullI3 'harsh' and Inasall qualities, and expanded this 

list in his Primer of Phonetics (1890b: 69), to the following set 

of qualities: 'clear quality', 'dull quality', 'nasality', 

'wheeziness' and Igutturality'. Sweet was probably the first 

writer to assert quite explicitly that voice quality is susceptible 

of systematic componential description, when he wrote that 'besides 

the various modifications of stress., tones, etc.., the quality of the 

voice nay be modified through whole sentences by various glottal, 

pharyngeal and oral influences' (1877: 97). This position was 

re-asserted in The Historyof Language (1900: 136), when he wrote 

.... the general quality of the voice is likely to be 

modified by changes in the shape of the throat and 

mouth passages, which give rise to th6 various qualities 

of voice known as clear, dull, muffled, nasal, wheezing) 

strangled voice 

He also drew a clear distinction between intrinsic features of the 

voice and extrinsic modifications, 'when he wrote tYp-t modifications of 

voice quality 

'must be carefully distinguished from, those which are due 
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to peculiarities in the organs of speech themselves. 

Thus defects in the palate may cause permanent nasality 
(together with a peculiar hollowness of cound), an 
abnormally large tongue, gutturality, etc. All of 
these peculiarities are inseparable from the individual' 
(1877: 99). 

It is perhaps a little surprising that Sweet stopped short3 in con- 

sidering intrinsic aspects of the voice, at those which arise from 

some abnormal anatomical factor,, and didn't go on to the logical 

conclusion that nearly !!, 11 speaker's can be distinguished on the 

basis of differences of intrinsic anatomy even within the range 

of whatever might be considered normal variations of anatomy. 

The interests of voice quality classification in the nineteenth 

century were probably most advanced, though not always very scientific- 

ally, by the efforts of the Amrican elocutionists. 

The first and most influential of these, in the study of voice 

quality., was James Rush. Son of one of the signers of the 

Declaration of Independence, Dr. Benjamin Rush, James Rush was a 

physician who was educated at Princeton, and at the University of 

Pennsylvania, where he was awarded his M. D. degree. He then spent 

a year at the University of Edinburgh in 1810, as a student of Moral 

Philosophy under the Scottish philosopher Dugald Stewart. It was 

during the year he spent in Edinburgh that he became interested in 

the writings of Bacon (Gray and Hale 1943) , -and from then on put 

great emphasis, follm-ring Bacon, on the value of objective scientific 

observations, which had its influence on his approach to the 

description of speech. 

Iii 1827, he published the first of six editions of The Philosophy 
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of the Human Voice. Hale (1954: 226) comments that 'In publishing 

a vocal Philosopl-q which gave a physiological foundation and 

explanation of vocal theory, Rush gave an entirely new and different 

emphasis to the study and teaching of speech'. (By 'the study and 

teaching of speech' Hale is referring to the American tradition of 

interest in rhetoric elocution). 

Rush gives an extensive commentary on the description of voice 

quality. He deserves to be considered in some detail; the quotations 

given below are taken from the enlarged fifth edition published in 

1859. 

Rush, early in his book, gives a very clear enunciation of one 

of the nost basic characteristics of phonetic analysis: 

'A description of the different modes and forms of 

sound in the human voice, without exemplification by 

actual utterance, is always insufficient and often 
unintelligible. With a view to facilitate instruction., 
it is desirable t -o discover the mechanical movements of 
the organs,, together with action of the air upon them; 
that a reference to conformations and changes of the 

organs., and to the impulses of the air., may enable an 
observer to exemplify to himself, the description of 
vocal sounds, by using the known physical means which 
produce them' (Rush., 1859: 131). 

Rush begins with his divisions of tvocal sound': 

'All the constituents of the human 
, voice, may be referred 

to the five following Modes: Quality, Forceý Time, 
Abruptness, Pitch. The details of these five modes, 
and of the multiplied combination of their several form 
degrees, and varieties, includes the enumeration of all 
the Articulation and the Expressive powers of speech' 

I-S 
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(Rush., 1859: 67) 

The first mention of qualities of the voice (in the broad sense 

of 'voice quality' used in this. thesis, not in the sense of lphonatory 

nuality' alone, states that 
I ---- 

'The thirty-five elements of speech may be heard under 
four different kinds of voice; the Natural, the Falsette 
(sic), the Whispering, and that improved quality, to 

be presently described under the name of the Orotund' 
(Rash., 1859: 138). 

Rush discusses the 'natural' voice in these terms: 

'The natural voice is said to be produced by the 

vibration of -Lhe glottis. This has been inferredý from 

a supposed analogy between the action of the human organý 

and that of the dog, in which the vibration has been 

observed, and on exposing the glottis during the cries of 
the animal; and from the vibration of the chords, by 

blmiing through the human lai-jnxý when removed from the 

body. The conclusion is therefore probable, but until 
it is seen in the living function of the part, or until there 

is sufficient approximation to this proof by other means., 
it cannot be admitted as a portion of exact physiological 

science, (Rush, 1859: 139). 

It is a little surprising that Rush, by 1859, had not heard of Mlanuel 

Garcia's success with a dentist's mirror as a laryngoscope in seeing 

the vocal folds in action, reported in 1854- 

'Falsette I is described as follmis: 

'The Falsette is a peculiar'voice, in the higher degrees 

of pitch, 'beginning where the natural voice breaks, or 

outruns its connass. The piercing cry, the scream, and 
the yell are various fonas of the falsette. The 

striking difference in quality, between the natural and 
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the falsette voices, has created the idea of a difference 
in the respective mechanisms., not only of their kind of 

sound, but likewise of their pitch. It has been supposedj 
that the falsette is produced at the "upper orifice of 
the larynx,, formed by the summits of the arytenoid 

cartilages and the epiglottis" (Dodart): and the difficulty 

of joining it to the natural voice, which is thought to 

be made by the inferior ligaments of the glottis, is 

ascribed to the chan'ge of mechanism in the transition. 

On this point I have only to add that the falsette 

may be brought downward in pitch, nearly to the 
lowest degree of the natural voice; and since the 

natural voice may by cultivation be carried above the 

point it instinctively reaches, it suggests the inquiry, 

whether these voices ray have a different agency of 

mechanism (.. rather than by .. ) an extension of the 

powers of the same organization' (Rush., 1859: 142). 

Rush starts his discussion of 'Whispering' by saying that 'The 

Whispering voice is well known', but goes on to declare that 

lWe are not acquainted with the mechanical cause of 

whisper) as distinguished from vocality. It has been 

ascribed to the operation of a current of air on the 

sides of the glottis, while its cords are at rest; 

whereas vocality is said to proceed from the agitation 

of the air by the vibration of those cords. This 

however is merely an inference from analogy, and has a 

claim'to possibility, but no raorel (Rush, 1859: 146). 

A longer section is devoted to the'description of 'Orotund' voice: 

'The voice now to be described, is not perhaps in its 

mechanism, different from the natural; but it is rather 
to be regarded as an eminent degree of fulness, clearness 

and smoothness. in quality; and'this may be either native 

or acquired. 

I 
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The limited analysis, the vague history of speech by 

the ancients., and the further confusion of the subject by 

commentators upon them, leave us in doubt whether the 

Latin phrase, los rotundum-1; used more to our purpose in its 

ablative, tore rotundol, by Horace, in camplimenting 
Grecian eloquence; referred to the corntruction of periods, 
the predominance or position of vmiels, or to quality of 

voice. Whatever nay have been the original signification 

of the phrase, the English term 'roundness of tone'., 

specifying as we may suppose, the kind or quality, seems 
to have been derived from it' (Rush, 1859: 151). 

Rush goes on to give a specification of what he meant by 'orotund' 

voice, although he concedes that he knows 'how difficult it is to make 

such descriptions definite2 without audible illustration' (P-152. ). 

He writes that 

'On the basis of the Latin phrase, I have constructed the 

term Orotund; to designate that assenblage of attributes 

which constitutes the highest character of the speaking 

voice. 

By the Orotund, or adjectively, the Orotund voice,, I mean 

" natural, or improved manner of uttering the elements -with 

" fulness, clearness, strength, smoothness, and if I nay make 

the word, a sub-sonorous quality; rarely heard in ordinary 

speech,, and never found in its highest excellence, except 

through long and careful cultivation. 

By Fulness of voice,, I mean a grave and hollow voltme, 

reserribling the hoarseness of a cormon cold. 

By Clearness, a freedom from aspiration,, nasalityj and 

vocal murmur. 

By Strength, a satisfactory loudness or audibility. 

By Snoothness., a freedon from all-reedy or guttural 
harshness. 
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By a Sub-sonorous quality, its muffled resemblance 
to the resonance of certain musical instruments' (Rush, 

1859: 151). 

By 'vocal murraurt, Rush meant 'an obscuring accompaniment of sound, as 

if the whole of the voice had not been made-uP into articulation. 

It is not an unfrequent cause of indistinctness in speakers' (Rush) 

ibid. ). He also had this to say about his use of the phrase 'guttural 

harshness': 

'There is a harsh quality of voice called Guttural; 

produced by a vibratory current of the air,, between the 

sides of the pharynx and the base of the tongue,, when 

apparently brought into contact above the glottis. if 

then the term "voice from the throat" which has been one 

of the unneaning or indefinite designations of vocal 

science, were applied to this guttural quality., it would 
precisely assign a locality to the mechanism' (Rush, 

1859: 153). 

It is very difficult to know what he meant,, in the absence of an 

audible demonstration,, particularly when many of the aspects of orotund 

voice that he specifies are only the absence of another quality of the 

voice (aspiration, nasality, vocal murmur, reedy or guttural harsh- 

I ness). There is also the difficulty that two of tho factors he 

prescribes seem to be mutually contradictory, - 'a satisfactory lDudness' 

and a 'muffled resemblance to the resonance of certain musical instruments'. 

There is, however, one possibility of establishing what it was 

that Rush meant by labels such as 'Orotund voice'. I have quoted Rush 

at some length because of the remarkable influence he exercised on 

the field of elocution. Nearly all the terminologies for the 

description of voice, quality published by Amrican elocutionists for 
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a hundred years after the first appearance of his Philosophy of the 

Hurum Voice in 1827, up to and including Woolbert (1927). were based 

on that of Rush. It would be possible, in principle, to elucidate 

the meaning of some of Rushts terms, if a reasonably detailed con- 

tinuity of influence could be established from Rush to writers in the 

twentieth century. It would be too-sanguine to hope for more than 

the most approximate hint of Rush's conceptualization, but a continuity 

of teaching and influence can be shown. The following discussion 

is based in part on two interesting review articles about the history 

of American elocution in the nineteenth century by Gray (1943). and 

Robb (1954). 

William Russell was the first editor of the American Journal 

of Education, from 1826. He was a prolific writer,, and of his 

thirty books3 sixteen were concerned with elocution. He was a con- 

temporary of Rushý and strongly influenced by him., as well as by 

Austin's Chironomia (1806), (Robb, 1954: 187-188). With Goldsburyý 

Russell wrote an American School Reader (1844), in which the following 

labels were applied to voice qualities: 'harsh', 'smooth', ? aspirated' 

(whispery or breathy voice, J. L. ). 'pectoral') 'guttural', IoralI2 

'orotund'. and 'pure tone'. They have no specific label for Itash's 

Inaturallquality., and don't mention his Ifalsette? quality. 

Russell founded the School of Practical Rhetoric and Oratory in 

1884,, with James Murdoch, a well-known actor who had been taught the 

principles underlying the Philosopkv of the Human Voice by Rush 

himself. Robb (1954: 189) describes Murdoch as 'a leader in the 

elocutionary movement for fifty years'. 

Murdoch and Russell collaborated to produce Ortho2hony, o 
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Vocal Culture in Elocution (1845) which was phenomenally successful, 

having eighty four impressions by 1882. They gave four basic 

qualities., - tWhispering', 'Pare Tone', 'Orotund' and 'Aspirated'. 

In a 'cosmetic' approach, they list various potential faults in 

quality., such as 'the hollow and false pectoral mur=rf., Ithe 

aspirate, 2 'the nasall and 'the oral' (presumably meaniný denasal 

voice', J. L. ). Again, they don't include Ifalsettel. 

Hamill was a student of Murdoch, and in 1882 published his 

Science of Elocution. 

In this he lists 'Pure Tonel, 'Orotund'. 9 'Aspirate'2 'Pectoral', 

'Guttural'. % 'Oral' and INasalf. In the 1886 edition, he added 

'Falsetto' (sic). 

Fulton and Trueblood., (mentioned earlier as having been influenced 

by Austin's Chironomia (1806)), studied under both Murdoch and Hamills 

and in 1893 published Practical Elocution. They listed 'Normallj 

'Orotundlp IOralI! j 'Aspirate'., 'Guttural', 'Pectoral', INasalIj and 

'Falsetto' qualities. One of the most interesting aspects of their 

work) from the point of view of this thesis, is that they chose to 

call one of their qualities 'Normal', and said that 'the Normal is 

the natural basis upon which all the other qualities rest, each of 

which is some modification of or variation from the Normal' (Fulton 

and Trueblood, 1893: 41). 

Finally, Woolbert (1927) was the last in the continuous succession 

from Rush, studying under Trueblood. Woolbert is the link with 

American 'speech science' of the twentieth century, and begins to 

move towards an acoustic specification, very speculatively and 

imprecipely, of the qualities he suggests. 'Orotund? is thp 
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OA3-1-around Resonancelj 'Pectoral' the Thest Resonance'., and 

'Guttural' the'Throat Resonance#. He mentions the term 'Fhlsettol. 9 
but without ary acoustic description. 

It would be pleasant to be able to demonstrate that the evolution 

of the descriptive system which had its genetic origin in the work of 

Rush in 1827 had produced a competent and comprehensive structure 

by the time Woolbort made his contribution in 1927., a century later. 

Unfortunately, it has to be said that Woolbert's attribution of 

particular qualities to principal locations where 'resonance' takes 

place is not a major improvement on the 'metaphorical' system that 

Rush himself castigates in his discussion of Ithat improved quality 

of the siz-Z: Lng-voice, called by vocalists 'Pure Tone", where he 

writes that: 

'there are several terms used to describe the mechanical 
causes of its different characters and qualities. 
Among these, the causations implied by the phrases 
Ivoce di testa', and Ivoce di pettol, or the voice from 

the head, and from the chest, must be considered as not 

yet manifest in physiology; and the notions conveyed 
by them must be hung up beside those metaphorical 
pictures, which with their characteristic dimness or 
misrepresentation have been in all ages., substituted 
for the unattainable delineations of the real processes 
of nature# (Rush, 1859: 153). 

This is perhaps a little harsh on Woolbert; enough of Rush's 

system is visible in Woolbert's work, - and more particularly in that 

of Fulton and Trueblood (1893) - to give support to Hale's suggestion, 

noted earlier, that the value of Rush's work was in the physiological 

foundation he offered for the study of speech, (not least for the 
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study of the phonetic basis of voice quality) (Hale, 1954: 226). 

Amongst more recent attempts to characterize voice quality.,, four 

treatments are of particular interest, those of Trager (1958) and 

Fairbanks (1960) in America, and Abercrombie (1967) and Crystal (1969) 

in Britain. 

The article by Trager (1958) on paralanguage looks at first 

sight very relevant to the sort of approach adopted in this thesis, 

particularly when Trager says, early in the article, 

'When language is used it takes place in the setting of 

an act of speec . Speech ('talking') results from 

activities which create a background of voice set. 
This background involves the idiosyncratic, including 
the specific physioloey of the speakers and the total 

plWsical setting Against this background there 
takes place three kinds of events employing the vocal 
apparatus: language( .... ); variegated other noises., 
not having the structure of language - vocalizations; ' 

and modifications of all the language and other noises. 
These modificiations are the 

, 
voice qualities. The 

vocalizations and voice qualities together are being 

called paralanguage (a term suggested by A. A. Hill 
(99**))' (Trager, 1958: 3-4). 

Trager's 'voice qualities' have nothing to do with the sense of 'voice 

quality, in this thesis. 'Voice qualities', for Tragers refer to 

the different phonetic parameters that can be used for paralinguistic 

communication. Some of themý such as 'pitch range' and 'tempo'., 

would fall into Abercrombie's 'voice dynamics' (Abercrombie 1967: 

95-102); but some of them are more than a little cpaque. For 

example, the parameter of 'vocal lip control' Trager says 'ranges- 
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from heavy rasp or hoarseness through slight rasp to various degrees 

of openness, (Trager, 1958: 5). Although it should be acknowledged 
that Trager was exploring terrain that was relatively new to phonetics, 

progress in paralinguistic analysis is not accelerated by the use of 

auditory-imitation labels of this sort. 

The concept which is of interest here, is 'voice sett, which 

constitutes a #background' against which other elements can be 

discerned. It is used, however, as a portmanteau label for an 

uncomfortably wide variety of phenomena. Trager writes that 

'Voice set' as here delimited involves the 

pýqsiological and p1qsical peculiarities resulting in 
the patterned identification of individuals as members 
of a societal group and as persons of a certain sex, 
age) state of health, boctr build, r17thm state., pasition in 

a groups mood, bodily condition, location. From the 

physical and pl7siological characteristics listed are 
derived cultural identifications of gender, age grade, 
health imaCe, body imageý rhythmic image, status, mode, 
condition, locale - and undoubtedly others' (Trager 

19581 4). 

Trager's list is thus concerned with indexical information and the 

vocal features which act as vehicles for the. m. If we combine the 

analytic terms used in this thesis with Abercrombie's division of 

different indices into the three classes that (a) indicate membershiD 

of a group, (b) characterize the individual., and (c) reveal cYanging 

states of the speaker (Abercrombie, 1967: 7), then we can say that 

Traeer's list includes features of accent as an index of type (a) 

Oidentification of individuals as members of a societal group'); 

intrinsic features of voice quality, as an index of type (b) ( 'sex, 
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age, state of health, body build'); and paralinguistic features 

as an index of type (c)' ('mood'). But it also contains some factors 

that I am unable to understand, such as 'rhythm state' and 'rhythmic 

image' (Trager, ibid. ). 

This is not to say that Trager's article is without relevance to 

this thesis. It is true that he conflates factors of voice quality 

and of paralinguistic communication in his concept of voice set, as 

noted above. But he does approach the concept of paralinguistic 

phenomena (in ? voice qualities') being identified against a background 

('voice set') which has at least some elements of voice quality in 

it (intrinsic features). He also reaches towards the idea that para- 

linguistic phenomena and voice quality are procedurally (for the 

analyst) mutually defining., although he eventually shrinks from the 

task of carrying the idea through to an explicit definition: 

'In analyzing and recording the paralinguistic phenomena 
to be described, it is necessary to state what the voice 

set back of them is. Such a statement is at least in 

part an abstraction going back frcm the actual observation 

of the paralanguage. But it is not the intention here 

to discuss the exact nature of voice set and its relation 
to paralanguaCe - this being a large separate task, 
(Trager, 1958: 4). 

Fairbanks (1960) gives a more substantial contribution to the 

study of voice quality. In his Voice and Articulation Drillbook, 

he devotes ono chapter to voice quality. He discusses four types 

of quality, - harshnessý breathiness, hoarseness and nasality, 

saying that the first three are 'defects of tone generation' and 

that 'nasality, is a 'defect of transmission' (Fairbanks, 1960: 170). 

Fairbanks gives some acoustic and pYqsiological descriptions of the 
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qualities, together with illustrative spectrograms of a single 

speaker producing all four qualities on sustained examples of the 

saw phonetic vowel. 

'Harshness'- is defined as 'irregular, aperiodic noise 
in the vocal fold spectrum. A common cause is excessive 
laryngeal tension ( .... ) Harsh speakers tend to initiate 

phonations abruptly, with obtrusive glottal attacks' 
(Fairbanks, 1960: 175-176)* 

Treathy quality' is described as an inefficient lax7ngeal 

vibration: 

'In the coordination of normal voice quality the vibrating 
vocal folds approximate in the midline once per cycle., 
closing the glottis and interrupting the airflotir. In 
breat1W quality the vocal folds vibrate, but the inter- 

mittent closure fails and airflow is continuous. The 
firmness of the basic glottal closure is insufficient for 

a Civen airflow (or the force of the airflow is excessive 
for a Civen closure). Breathy quality is almost 
invariably accompanied by limited vocal intensity (.. and 
low pitch. Vocal attacks tend to be aspirate, in contrast 
to the Clottal attacks of harshness' (Fairbanks, 1960: 179). 

Whilp harshness and breathiness are described in terms which 

emphasize their controllable, extrinsic nature, Fairbanks describes 

'hoarse quality' in a way which suggests that he believed that hoarse- 

ness can haves superimposed on its basic intrinsic condition, a 

controllable extrinsic element as well. He writes: 

'Universally familiar as a sympiom'of acute lar7ngitis, 

hoarseness combines the features of harshness and 
breathiness The harsh element predominates in 
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some hoarse voices, the breathy element in others and the 
same kind of variations may be heard within a given voice 
( .... ) If persistent hoarseness is your problem 
if you have not already done so, seek medical advice' 
(Fairbanks, 1960: 182-183). 

He notes that a hoarse voice quality in which the breathy element pre- 

dominates over the harsh element is sometimes referred to as a 

'husky' voice (P. 182). We shall see later.. in the section in 

Chapter 3 on types of phonations that 'husky' voices are probably 

better thouCht of as the combination of harshness and whisper7 voice, 

rather than breathy voice. 

On nasality, Fairtanks states that 

'Excessive nasality, or hypernasality, is one of the most 
common voice problems,, but mild nasality is heard in many 
Cood voices. It W be a virtue, in fact,, although the 

evidence is inconclusive. Nasality is imparted 

to the vowel spectrum by lowering the vel um and coupling 
tho nasal cavity into the system ( .... ) Constriction of the 

oral channel (above or behind the tongue, between teeth 

and lips, etc. ) tends to increase the relative prominence 

of nasality in the spectrum. Excessive nasality usually 

accompanies such organic conditions as velar insufficiency, 

velar paralysis, cleft volum. or palatey and anterior nasal 

obstruction' (Fairbanks,, 1960: 172). 

So hero too, Fairbanks treats a particular voice quality as one which 

I cznarise from either intrinsic or extrinsic causes, with the ramedial 

Practice which is the objective of his book being applicable of course 

onlY to the extrinsic condition. 

Abercronbie (1967t 89-95) gives a'short account of a phonetic 

framework for the description of voice quality, which is by far the 
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most adequate so far published) even though he warns tliit much about 

voice quality is not understood) and that his account is 'necessarily 

no more than tentative'. This thesis takes Abercrombie's model as 

its chief point of departure) and owes much of its descriptive 

structure to his suggestions: the extent of the debt will become 

obvious'in the course of the next chapter. 

Abercrombie was quoted earlier as saying that 

'the term "voice quality" refers to those characteristics 

which are present more or less all the time that a person 
is talking: it is a quasi-perrnanent quality running 
through all the sounds that issue from his mouth' 
(Abercrombie,, 1967: 91). 1 

He comments that the term 'voice qualityl is possibly somewhat mis- 

leading, in that 'in this particular context "voice" has a much 

broader meaning than its technical phonetic sense', - it has a 'much 

more general meaning' than the quality of the sound resulting from 

the vibration of the vocal folds (Abercrombie., ibid. ). The term 

tvoice quality' has been used in this wider sense by rany authors 

(Abercrombie refers to it as a 'traditional terml(p. 91)), and 

instead of adopting some such usage as 'personal quality' or inventing 

a new onep voice quality will be retained throughout this thesis 

in Abercrombie's meaning. To avoid confusion, the term used for 

the quality of the sound resulting from phonatory activity of the 

vocal folds will be phonatory quality. 

Abercrombie's description of voice quality, although it was 

finally published in 1967, has been the subject of lectures from 
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1947 onwards. He distinguishes first between uncontrollable and 

potentially controllable components (the intrinsic and extrinsic 

features respectively of this thesis). The uncontrollable 

components are divided into anatomically-derived pernanent features 

and more ephemeral aspects such as result from laryngitis. The 

controllable features are then attributed to the effect of 

'various muscular tensions which are maintained by a 
speaker the whole time he is talking, and which keep 

certain of the organs of speech adjusted in a way that 
is not their relaxed position of rest. These adjust- 
ments give a kind of general "set" or configuration of 
the vocal tract, which inevitably affects the quality 
of sound which issues from it' (Abercrombieý 1967: 92-93). 

A nwaber of different types of muscular adjustments are then 

briefly discussed: - firstly., adjustrrznts of the lips and tongue, 

which are said to give, in effect, a continually maintained secondary 

articulation; then) adjustments of the velum and pharynx., - next, 

adjustments of the larynx., giving different phonation types, citing 

Catford (1964); and finally., adjustments of the vertical position 

of the larynx (Abercrombie, 1967: 93). 

The most recent contribution to the description of voice quality 

comes from Crystal (1969: 97-125). Crystal takes up the theme of 

voice quality acting as a perceptual background against which linguistic 

and paralinguistic vocal acts can be discerned, one of the strands 

in the meaning of Trager's 'voice set' discussed briefly above. 

Crystal describes voice quality in a number of different ways, without 

much analytic detail. Firstly, voice quality is 

'that relatively permanentý non-institutionalized, 
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idiosyncratic, background voice quality which accompanies 
a person when he speaks and is the main source of our 
ability to recognize personal identity vocally. This 
( .... ) is normally completely uncontrolled ( .... ), and we 
learn to discount a speaker's voice quality as contributing 
nothing to the meaning of language as soon as we have 

recognized it for what it is - something idiosyncratic to 
the speaker, as opposed to something shared by other 
speakers in the speech communityl (Crystal, 1969: 100). 

I would disagree with Crystal on the desirability of maintaining one 

particular aspect of this description-of voice quality, and that is his 

position that voice quality must be non-institutionalized, and not 

shared with other speakers in the speech community. The velarization 

with continuing velic closure that Abercrombie (1967: 94-951 says 0 .1 

characterizes, the Liverpool accent (as a learnt quality, copying the 

adenoidal speech of other speakers in the cornmnity) is surely be3t 

treated as part of the voice quality of an individual speakeýo using 

that accent. Crystal discusses this point, briefly, in a later section 

(p. 124). and decides to 'leave the question of group qualities open'. 

This is a point towhich we shall return in a later chapter. 

Another related and major disagreement with Cr7stalls description 

concerns his comment that voice quality is Inormally completely uncon- 

trolled'. This either leads to the exclusion of arV extrinsic 

component from voice quality3 and so removes voice quality from 

strictly phonetic relevance3 which is a position diametrically 

opposed to the whole conception of voice quality in this thesis; or 

Inornallyl in Crystal's description is given far too wide a latitude 

of interpretation. Crystal presumably means that the control of 

voice quality is nor, -r, ---Uy outside a speakqrls awareness, 
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and in that circumstance beyond his volitional control, - but such 

an interpretation is not very clearly expressed by a phrase such as 

'normally completely uncontrolled'. 

Crystal elsewhere describes voice quality as 

'the permanent "background" speaking c1paracteristic 
of the voice against which conventional linguistic 

patterns are identified' (Crystal, 1969: 104), 

which is unexceptionable frcm the point of view adopted in this thesis. 

Another description Crystal gives of voice quality is that it 

is 'the pernanent, non-segmental idiosyncratic factor in a person's 

speech' (1969: 126). He offers a more extended definition when 

he concludes his chapter on voice quality with: 

'Voice quality is thus the permanently present person- 
identifying "background" vocal effect in speech, con- 
stituted by the same set of acoustic-physiological 
parameters as constitute speech, but being distinguished 

from speech by a different set of parametric values 

which are never utilised for purposes of communication. 
Voice quality is readily distinguishable from linguistic 

contrasts on almost all occasions by its being (a) 

contextually random, i. e. the occurrence of voice quality 
does not correlate with non-physiologically determined 

categories (linguistic or non-linguistic), and 
consequently (b) wholly statistically predictable a 
fact which would hold for the component parameters of 

voice quality as wýll as the total phenomenon' 
(Crystal,, 1969: 124-125). 

There are a number of points one could take issue with here, but the 

most important disagreement concerns Crystal's decisiod that voice 

quality is 'distinguished from speech by a different set of 
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parametric values which are never utilized for purposes of 

communication' (my emphasis). This formulation runs into 

difficulties immediately one starts to cons-ider the relation between 

segmental articulation and voice quality. For example., in the case 

of a speaker characterized by nasalization as a factor in his voice 

quality, the 'acoustic-physiological' parametric values for that 

quality may well be exactly the same as those for a nasalized linguistic 

segment, say a vowel of a particular tongue position preceding a nasal 

consonant. In such a situation, one could perhaps say that voice 

quality is neutralized and-that therefore voice quality has to be 

considered 'quasi-permanent' and not 'permanent'. We shall discuss 

in the next chapter a way of coping with this problem of neutralization., 

by distinguishing between segments which are *susceptible to the 

influence of a particular voice quality component, versus those 

which are non-susceptible precisely because they do already share 

the same parametric values as the voice quality component. There 

are many possibilities of such sharing of parametric values by segmental 

articulation and voice quality., each of which would cause difficulty 

if Crystal's definition were to be maintained. 

The final item of interest in this summary historical survey 

of the analysis of voice quality comes from a discussion not of voice 

quality as such, but from a stucV of the perception of vowel quality. 

Ladefoged (1962: 14-15) writes about the distinction between phonetic 

quality and what he calls 'personal quality'.. and suggests that the 

distinction is ? one of the basic assmptions of phonetics' (p. 14). 

Voice quality, in the elaborated definition which will emerge from 

the descriptive account to be set out in the next chapter, would be 

included in Ladefoged's 'personal quality'. Of particular relevance 
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to this thesis is the support that Ladefoged gives to the contention 

noted briefly above in the Introduction, that considerations of 

personal quality, as well as being of interest to general phonetic 

theory, are crucial for the specifically linguistic study of speech, 

in that 

'Until we know which of the acoustic features which 

are due to the shape of the vocal tract can be 

correlated with personal quality and which with 

phonetic quality, we cannot equate judgments aboat 

phonetic quality (which involve sociolinguistic 

criteria) with statements about the phonic data' 
(Ladefoged, 1962: 15). 

It is in the posing Of this question, about their mutual relation- 

ship., that the study of the substance of spoken language and the study 

of voice quality have to come together. 
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Part II 

Chapter 3. The phonetic description of voice quality 

Introduction 

The essence of the phonetic description of voice quality to be 

put forward in this chapter is that the phenomena of voice quality, 

like those of segmental performance, can be effectively described in 

temaz3 of contributory conponents. 

As briefly discussed in the first chapter, the qiiality of every 

I speaker's voice is the product of two sorts of features, - intrinsic 

features and extrinsic features. Intrinsic features are those whose 

quality is directly due to the invariant anatorv and p! 7siolo[T of 

the speaker's vocal apparatus. Extrinsic features derive their 

quality from long-term muscular adjustmentsý or settings of the 

intrinsic vocal apparatus, which were once acquired perhaps by social 

imitation, or idiosyncratically, and are nci habitual, and outside 

the speaker's nomal awareness (Abercrombie) 1967; flonilaran, 1964; 

Laver) ý964j 1967,1968). Intrinsic and extrinsic features are the 

'features' in the title of this thesis. 

While intrinsic factors of basic anato,, v are beyond the speaker's 

control, and the extrinsic muscular settings to a certain extent within 

his voluntary control, both these sources of voice quality can transmit 

indexical information, although of different sort- C. s, as we shall see 

in the following chapter on voice quality arid indexical informition. Cý 

Coments will be nade on intrinsic aspects of the basic anatorrZr 

and pl7siology of the vocal apparatus at the relevant points in the 
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text., but the major theoretical framework of the descriptive model 

will be based on the extrinsic, habituals muscular settings that 

are available to all anatomically and physiologically nornal speakers. 

This assumption of a standard vocal apparatus, as discussed briefly 

above in the chapter on principles of labelling, is the most 

fundamental of all assumption3 in a universal, general phonetic theory. 

Consequently, here., as in many other areas in general phonetics, a 

primary concern is to demonstrate the general human potentials in the 

area of study, and to set up a descriptive structure applicable to 

those activities which human beings normally have in common. For 

this reasons although some discussion on indexical clues in voice 

quality to a number of pathological states will be given in the next 

chapters the essence of the corxranicability and utility of the 

descriptive scheme set out in this chapter is that the muscular settings 

to be commented on can all be voluntarily imitated, while the inherently 

invariant features of anatorV cannot. 

We have seen that there is an interaction between the intrinsic 

and extrinsic features in a speaker's voice quýlity, in that the 

intrinsic constraints 'set the limits to the range of potential 

perfornance within which (the speaker) must rmke his socially and 

idiosyncratically specific choices of extrinsic vocal behaviour'. 

Dr. treme extrinsic choices at the very limits of the intrinsic range 

are not often rade, and most speakers select muscular settings well 

within the extreme possibilities allowed. However,, that extreme 

adjustments in voice quality are possible, and sometimes rade, is 

illustrated by Abercrombie (1967: 94), who writes that 

'There are rmny professional mimics on stage, radio ard 
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television who are able to give convincing imitations 

in which the performer's own voice quality characteristics 

are effectively submerged. The ventriloquist, also, has 
to have co=, iand of several voice qualities. The extreme of 

virtuosity, probably, was reached by a certain music-1-zll 
performer, a large middle-aged man, who had learnt to 

produce, completely convincingly., the voice quality of a 

seven-year old girl, showing that it is possible to 

-compensate, by muscular adjustments, for extreme anatomical 
differences'. 

I 
The question of what features in voice'quality are being imitated in 

producing convincing imitations of another person's voice is a very 

difficult one to answer, but it seems not implausible that it is 

probably a matter of imitating the muscular settings of the larynx and 

supralaryngeal vocal tract, together with features of pitch-range and 

loudness-rangeý when trying to compensate for extreme anatomical 

differences. In this case cited by Abercrombie, clearly the large 

performer would not have been able to produce an acoustically perfect 

imitation of the voice q-uality produced by a vocal tract of consider- 

ably different dimensions and resonatory characteristics: which makes 

it all the more interesting, from the point of view of perceptual 

aspects of voice quality, to speculate as to what particular muscular 

adjustments the performer selected as giving the perceptually most 

convincing cues for the overall quality he was trying to imitate. 

Thcy may have been features such as extreme elevation of the lar7m., 

overall fronting and raising of the tongue., narrowing of the space 

between the lips, andýhigh-pitchedsoft, falsetto phonation. it 

seems unlikely, though., that even these features of adjustment would 

result in the performer's vOCA tract taking on the actual dimensions 

of the seven-year old girl's. so that one would have to say that the 

performer was compensating 'by muscular adjustments, for extreme 

Aýý 
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anatomical differencest only in the sense of reproducing a perceptually 

acceptable similarityý on criteria of acceptability yet to be established 

rather thrantruly duplicating the actual anatomical dimensions of the 

other speaker. 

A. 'The histcry of the concept of an articulatory setting 

1. The concept of an articulatory s2ttirt7 in earlZ writings on the voice 

While Honikmanls temlarticulatory setting' is new (1964), the 

general concept of extrinsic settings is not. Settings in voice 

quality,, (as overall2 long-term tendencies underlying and colouring., 

as it were., the moment-to-moment segmental articulations), and settings 

in voicý dynamics, (as constraining tendencies in longer-term-aspects 

of features such as pitch-range., loudness-range and tempo), have been 

the subject of phonetic comment for a very long time. Writers on 

phonetics have made appeal to the concept of settings most often in 

the discussion of the ways in which general tendencies in pronunciation 

characterize different languages. A very early forerunner was 

Isadore of Seville, in the. seventh century A. D., quoted by Fromkin 

and Rodman (1974: 230). to the effect that 

'All the Oriental nations jam tongue and words together 
in the throat, like the Hebrews and Syrians. All the 
Mediterranean peoples push their enunciation forward to 

the palate, like the Greeks and the Asians. All the 
Occidentals break their words on their teeth, like the 
Italians and Spaniards 

Wallis., in his Tractatus de Loquela, prefatory to his Grammatica 

Linguae Anglicanae$ (1653). was the . first in what might be thought 

to be the phonetic traditionin Britain to discuss the topic, when he 
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Ifrote 

'It is worth noting ( ... ) that differences in pro- 

nunciation occur in various languages which are not 

attributable so much to the individual letters, as to 

the whole style of speech of the community. For 

instance., the English as it were push forward the whole 

of their pronunciation into the front part of the mouth, 

speaking ., with a wide mouth cavity,, so that their sounds. 

are more distinct. The Germans) on the other hand,, 

retract theirpronunciation to the back of the mouth and 
the bottom of the throat Lý ., so that they have a stronger 

and more Iorceful pronunciation. The French articulate 

all their sounds nearer the palate3 and the mouth cavity 
is not so wide; so their pronunciation is less distinct, 

muffled as it were by an acccmparying murmur. The 

Italians, and the Spaniards even more, speak with aslow 
tempo, the French, and the Scots equally, raise or 

sharpen the pitch of the last syllables of sentences and 

clauses, while the Erk-, lish lower or deepen it; this 

is a characteristic not of individual words but of the 

sentence taken as a continuous whole. I leave it to 

others to observe differences of this kind among other 

peoples, as the opportunity presents itself' (translated 

by Kemp, 1972: 209-211). 

Kemp also points out that 'in describing the English pronunciation as 

at the front of the mouth Wallis is not referripg to the place of 

articulation, but rather to the comparative lack of interference with 

the airstream at this point' (op. cit. p. 62). 

Kemp notes that 'Wallis's account of the speech habits of different 

communities is imitated by Wilkins (1668: 360-381). who also mentions 

variations in style of speech between individual members of one speech 

community' (Kemp, 1972: 62). This is certainly the case, but Wilkins 
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in his comments about settings., does more than just suggest that both 

langmages and individuals can be characterized by them, as can be 

seen in the following quotation: 

'Though each of the Letters have their distinct po; iers 
naturally fixedý yet that difference-which in the various 
manner of Pronunciation, doth somewhat alter the sound of them. 
And there are no two Nations in the world that do exactly 
agree in the same way of pronouncing arq one Language 
(suppose the Latin) Amongst persons of tho same Nation., 

some pronounce more fully and strongl , others more 
slightl , some more flat . others more broadl . others 
more mincin .(.... ) ITis obvious to ariyone to 

observe, what great difference there will be in the 

same words, when SDoken slowly andtreatably,, and when 
twrbled out in a rapid precipitate manner. And this is 

one kind of difference in the pronunciation of several 
Nations3 The Spaniards and Italians pronouncing more 

slTil, y and Majesticall , the French more volubly and 
hasti , the English in a middle way betwixt both. 

Another different mode of Pronunciation betwixt several 
Nations may be in regard of strength and distinctness 

of pronouncing, which will specially appear in those 
kind of Letters which do most abound in a Language. 

Some pronounce more deeply Gutturalp as the Welsh, and 
the Eastern people,, the Hebrews. -and Arabians., etc. 
others seem to thrust their words more foruards, towards 
the outward parts of the mouths as the English; others 
more inward taiards the palate, as the French; some speak 
with stronger collisions, and more vehement aspirations, 
as the Northern people generally, by reason of their 

abundance of spirits and inward heat; others more lightliv 

and softly., as the Southern Nations., their internal 

spirits being weak, by reason'of-the outward heat. (.... 

I cannot omit here the Censure which an ingenious 

person Gives (R. C. of Antho4 in Carbridge., in inargin) 

I 
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concerning the difference in many of our European 

Languages, in respect of their pronunciation. The 
Italian. (saith he) is in pronunciation pleasant, but 

without Sinews., as a still flblfing water; the French 

delicate, but imiard and nice, like a woman that dares 

scarce open her mouth, for fear of marring her Countenance. 
The Spanis , Yajestical., but withal somewhat terrible and 
fulsom., by the too much affectation of the Letter 0. 

The Dutch manly,, but withal harsh and quarrelson. 
Whereas our English (saith he) hath what is comely and 
'Euphonical in each of these, without any of their 

Inconveniences. 'Tis usual for men to be most favourable 

towards-thle Language unto which they have been most 

accustomed. 'Tis likely that Forreigners ray be as 

apt to complain of several Defects in our Language as 

we of theirs' (Wilkins, 1668: 380-381). 

What it is important to note here., for the stuctr of the contribution 

of articulatory settings to voice quality, is Wilkins' originality in 

being the first writer on phonetics, as far as I an aware, to approach 

the idea that the setting which characterizes a speech-community can 

be seen as the product of the nature and distributional frequency of 

the segmental stock of their phonology: in other words, the character- 

izing setting representsthe long-term highest-corrmon-factor of all 

the articulations of the speech-community., weighted for frequency of 

occurrence. The relevant part of the quotation from Wilkins is 

iffiere he suggests that 'Another ( .... ) mode of pronunciation betwixt 

several Nations nay be in regard of stren7, th and distinctness of 

pronouncing., which will specially appear in those kind of Letters 

which do most abound in a Language That Wilkins was thinking 

chiefly in articulatory terms here is supported by the fact that it 
4 

is only at this-point, in his discussion that he deals in unequivocally 

articulatory descriptions of the shape of the vocal'tract ('thrust 
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their words moreforwards, toi-rards the outward parts of the mouth .... 

more intrard towards the palate where elsewhere his descriptions 

rather concern voice dynamic aspects such as tempo, or are couched 

in terms of auditorily-based imitation labels. 

Wilkins' lphysiognomic' thoughts about a connection between 

speech and internal spirits and internal and external heat are now 

amusing, but one can still admire his laconic and firm assertion of 

the cultural relativity of phonaesthetic notions such as that 

English is 'comely and Euphonicall, expressed by IR. C. of Anthony 

in Cambridge' (who was Richard Carew (Abercrombie, personal 

comaunication)). 

Holder (1669) also discusses, briefly, the various ways in which 

languages, and individual speakers of the same language,, can be 

differentiated. Ile deals first with lexical, phonological and 

phonetic differentiation: 

'There are other differences of Sound in Speaking, by 

which the Tone of several Uations3 and oft of several 

persons in the same Nation, is rendred distinct, which 

are partly to be referred to their Alphabets, and 

partly totheir Words and nanner of Pronunciation, and 
Accent? (Holder, 1669: 74-75). 

He later discusses differentiation by means of some extrinsic settings 

and by intrinsic features: 

111any more Observations of these kinds might easily be 

made, and are to be found in different Languages, all over 
the habitable world. And in general, the Freedom or 
Apertness and vigour of pronouncing (as is particularly 

observed in the Bocca Romana) and giving somewhat more 

of Aspiration; and on the other side, the closeness and 
Nufling, and (as I may say) Laziness of Speaking (which 
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varieties are found in several Nations comparatively, 

and by the different natural shapes of the Mouth, and 

several conformations of the Organs of speech in those 

of the same Language) render the sound of their Speech 

considerably different, though they all should use the 

same Alphabett (Holder., 1669: 78-79). 

Cooper (1687: 10-11). in his Briglish translation of a pass--ge 

from his Grammatica Linguae Ang 18), gives clearer 
.,, 
licanae (1685: 

expression to an idea already sketched in by Wallis, Wilkins and 

Holder., and which has to be considered in any phonetic study of 

voice quality: 

'Each of the vowels may be pronounced in a slender, 

middle., or gross sound; as the Organs are greater or 
less; the Appulse of the Active Instruments, Tongue) 

Lips, to the passive, Teeths Palate, stronger or 

weaker. Or as the passage of the Breath from the 

Lungs thorow the Wind-pipe, Larynx or Mouth is longer 

or shorter, broader or narrower, emitted with greater 

or less force. Whereby the same notion of the breath, 

made by the same specifical Organs, causing the same 

specifical sound, may be spoken in divers Tones: as 

appears from the speech of persons of both Sexes, 

young and old, healthful and sickly, and men of 

several countries, some speak very broad and opý! nly, 

othe3s fine and inwardly, and some others in a mean. 

The German and Welsh speak roug,, hly and difficulty (sic) 

in the Throatj so the Hebrew Tongue abounds in 

Gutturals. The French quick and hasty, full of Vowels3 

as the Greek, the English speak their syllables and 

words distincly and outwardly from the Lips'. 

The crucial spction is 'Whereby the same motion of-thýe breath, made by 
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the same specifical Organs., causing the same sPecifical sound, nay 

be spoken in divers Tones'. The implication is that two sounds nay 

be judged to be the same, (phonetically the same) even though they 

may have been produced by speakers who differ in both intrinsic and 

extrinsic aspects. That is, phonetic quality is independent of 

both intrinsic and extrinsic aspects of voice quality. This 

implication seems also to underlie comments by Wallis (Idifferences 

in pronunciation occur in various Ianguages which are not attributable 

so much to the individual letters, as to the whole style of speech 

of the conmunity'); by Wilkins ('Though each of the Letters have 

their distinct powers naturally fixed, yet that difference which is 

in the various nanner offronunciation, doth somewhat alter them'); 

and by Holder ((intrinsic features and extrinsic settings) 'render 

the sound of their Speech considerably different, though they all 

should use the same Alphabet'), 

The independence of phonetic quality from intrinsic contributions 

to phonic quality is clear-cut; but we shall see in the chapter on 

semiotic aspects of speech production that the question of whether 

it is profitable to exclude the extrinsic settings of voice quality 

from contributing to linguistically-relevant phonetic quality is 

problematic. Muat seems unquestionable is that phonetic quality 

is not synorormous with phonic quality, the perceptual correlate of 

the totality of the acoustic events of speech. Just hmi much of an 

abstraction phonetic quality is from the phonic material is debatable, 

but writers who reject the abstract nature of phonetic quality, . 

in suggesting that phonetic quality is fraw data'., are surely mis- 

guided. 
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Aickin (1693) offers a fairly free translation of Wallis's 

comments on language-characterizing settings, while Greenwood (1711) 

follows Wallis's original rather more closely. 

Bayly (1758), as we have seen in the preceding chapter, mentions 

that 

'The voice is often hurt by ( .... ) shutting the 
teeth3 and confining the tone within the mouth instead 

of open. Ing the teeth and lips properly so as to bring 

it out with fulness and rotundityl (Bayly, 1758: Part 3. 

p. 181). 

Bayly's approval of articulatory settings which give a voice 

'rotundity' is echoed by Herries (1773),, 

'Endeavour to acquire a ROUNDIIIESS and openness in your 

speech. Let there be nothing shrill or squeaking in 

it. Some speakers pronounce with great distinctness, 

and yet there is a smallness and a puerility in their 

tone, which is very unsuitable to the grandeur and 
dignity of publick Eloquence. The Greeks who carried 
the fine arts to greater perfection than any nation 

whatsoever, were remarkable for this OSIBOTUIMUM, this 

full and flowing articulation. Roundness of voice may 
be acquired by depressing the tongue and jaw, and 

(nlarging the cavity of the mouth in the pronunciation 

of vowels' (Herries, 177ý: 117). 

Webster (1789)j like Dayly and Herries, remarks in the passage 

quoted in the preceding chapter on the effect on speech of jaw settings3 

in discussing the 'drawling nasal manner of speaking in New England' 

(p. 106). He refers to 

local peculiarities in pronunciation, which prevail 
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among the country people in New England, aril which, 
to foreigners, are the object of ridicule. The great 

error in their manner of speaking proceeds immdiately 

from not opening the mouth sufficiently. Hence the 

words are drawled out in a careless lazy manner3 or the 

sound finds a passage thro the nose. 

Nothing can be so disagreeable as that drawling, 

whining cant that distinguishes a certain class of 

people; and too much pains cannot be taken to refcrn 
the practice. Great efforts should be made by 

teachers of schools, to make their pupils open the 

teeth, and give a full clear sound to every syllable. 
The beauty of speaking consists in giving each letter 

and syllable its due proportion of sound., with a 

prompt articulation' (Webster, 1789: 108-109) 

2. The concept of an articulatory setting in the nhonetic literature 
of the 19th and 20th centuries 

We have seen that the general concept of an overall articulatory 

setting was quite clearly established over three hundred years ago 

by Wallis (1653); the general concept had to wait fcr a specific 

name until the second half of the nineteenth century., however) when 

phoneticians such as Sweet, Sievers, Storm, Jespersen and Vidtor 

became interested in the topic. Kelz (1971) gives a good account 

of the widespread adoption of Franke's tern lArtikulationsbasis' 

(coined earlier but published posthumously in an article in 1889), 

replacing such terms as Sievers' 'Operationsbasis'. Storm's 'Mundlagel 

and Sweet's 'organic basis'. Discussion here will be confined mainly 

to Sweet's contributions, because of his importance in the more 

general field of voice quality. 

Sweet first wrote about this area in 1877, in a discussion of 
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Ivarieties of voice quality' , which he said were 'mostly individual or 

national peculiarities' (Sweet, 1877: 98). He gave the following 

examples: 

'Narrowing of the upper glottis gives an effect 

of strangulation. It is common among Scotchmen, and 

combined with high key gives the pronunciation of the 

Saxon Germans its peculiarly harsh character. 

Partial closure of the mouth is a common English 

peculiarity. It has a tendency to labialize back 

vowels, and even when there is not actual labialization 

it gives the vowels generally a muffled sound, so that 

M., for instance, is not easily distinguished from 0 

It also tends to make the general speech nasal3 for 

the breath being impeded in its passage through the 

mouth, naturally seeks another ttxough the nose. Gerrans 

sometimes say of the English, with humorous exaggeration, 
that they speak,, not with their mouth like other people, 
but with their nose and throat'. 

In 1884., Vidtor published his Elemente der Phonetik (translated 

into English by Ripman in 1899). in which the term lartikulationsbasis' 

first appeared. Sweet used this tem in 1885, in his Elementarbuch 

des gesDrochenen Enrlisch, the Gennan version of his A Priner of 

Spoken Englis , which was not published in English until 1850. In 

the English version, ' Sweet rendered lartikulationsbasis' as 'organic 

basislý saying that 

'The general character of English speech depends on the 

following peculiarities of its organic basis: The tongue 

is broadened and flattened, and drawn back from the 

teeth (which it scarcelylever touches)p and the forepart 

of it is hollowed out, which gives, a dull sound, especially 

noticeable in 

Rounded (labial) soundsj such as %, I, UW, in 'who' 
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are f onred without any pouting of the lips. 

In unrounded vowels, such as 906, iy the lips have 

a passivey neutral position. Iýn the formation of 
front vowels such as i, e, there is no Ichinking, 

or spreading out of the corners of the mouth, by which 
in other languages their sound is made clearer' 
(1890a: 4). 

In his A PrLqer of Phonetics (1890b) Sweet expands the comments 

Innade on voice quality in his Handbook (1877). to suggest t1rat, in 

the terms of this thesis., while intrinsic 'peculiarities are inseparable 

from the individual', voice quality modifications 'which are the result 

of controllable organic positions may - and often do - 

characterize the speech of whole communities' (1890b: 73). 

He then goes on to give a more extended description of his 

idea of an 'organic basis' than in his Primer of Spoken Englis , 

explicitly equating 'organic basist with 'basis of articulation': 

'Ever7 language has certain general tendencies which 

control its organic movements and positions, constituting 
its organic basis or basis of articulation. A knowledge 

of the organic basis is a great help in acquiring the 

pronunciation of a language. 

In En,,,,, lish we flatten and lower the tongue, hollm 

the front of it, and draw it back from the teeth., keeping 

the lips as much as possible in a neutral position. The 

flattening of the tongue widens our vowels, its lowering 

makes the second-element of our diphthongs indistinct, 

front-hollowing gives a dull resonance which is particularly 

noticeable in our its retraction is unfavourable to 

the formation of teeth-soun4s, and favours the development 

of mixed vowels) while the neutrality of the lips eliminates 
front-round vowels. Our neutral tongue-position is the 

low-mixed or mid-mixed one of the vowels in "further" ( .... 
). 



In Prench everything is reversed. The tongue is 

arched and raised and advanced as much as possible, and 
the lips articulate with energy. French therefore 

favours narroviness both in vowels and in consonants, 
its point-consonants tend to dentality, and, compared 

with the English ones, have a front-nodified character, 
which is most noticeable in the while the rounded 

vcniels are very distinct. 

The German basis is a compromise between the English 

and the French., standard North German approaching more 
to the French. No language, however, carries out the 
tendencies of its basis with perfect consistency. 

Thus in Enýglish we have the point-teeth V 
,- and 

mixed vowels occur in French and German, etc. ' (Si-Teet, 

1890b: 74-75). 

This description of 'organic basis' is then repeated in its 

essentials in Sweet's The Sounds of Eng,, lish (1908: 57-58)2 -, ý in 

his lPhoneticst,, (Encyclo7paedia Britannica, llth edition,, 1911: 466). 

The term that is mostly used nowadays to refer to the concept 

of an 'organic basis' is 'basis of articulation'. Heffner (1950). 

for example3 uses this term in discussing the 'Indifferenzlaget (a term 

also used by Franke),, or 'habitual attitudet of the vocal organs. 

The ambiguity of phrases like 'habitual attitude' has been the 

source of a certain amount of confusion, and it is therefore worth 

looking at Heffner's treatment in detail. ' He writes that: 

k 

'It is clear that there are certain general peculiarities 

of utterance which characterize the speech movementsýof- 

whole groups of speakers. - One of the most-important 
of these is sometimes spoken, of as the general basis 

of articulation. The matter deserves much more careful- 

\ 
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treatment than it has yet received. It has, however, 

been observed that in some dialects or languages the 

position of the tongue from which its articulatory move- 

ments start and to which it tends to return is relatively 
low and retracted., with the tongue surface quite broad. 

All the movements of the tongue are made to harmonize with 
this habitual attitude, or "Indifferenz1age" of the organj 

and the vowels particularly are then marked by dullness 

rather than by brightness of timbre. Some groups of 

speakers join with this generally low level tongue 

position a tendency to allow the lips to remain largely 

passive. In other regions the whole level of the tongue 
in its speech movements is higher and more in the front 

of the mouth. The tongue is more tense and the move- 
ments are quicker. Often in such cases the lips are 

notably active. French is a language which is usually 

spoken from a high and tense forward basis of articulation. 
German is intermediate between French and English in 

this respect., for English is spoken from a comparatively 
low and relaxed basis of articulation. On the whole, 
American English is even less energetically enunciated 
than British English. These are broad generalizations 
to which there are many individual exceptions. They 

are, moreover, supported only by the observations of 
men like Storm, Sievers and Jespersen. No method of 

measurement has been devised which would permit the 

mathematical description of a basis of articulation' 
(Heffner, 1950: 98-99). 

This is unkind to scholars such as Storm, Sievers and Jespersen, 

and it also shifts analytic attention to the configuration of the 

vocal organs before and after speech., from the ? long-term highest- 

cor-mon-factor of all the articulations of the speech-community,. with 

individual articulations weighted for frequency of occurrence', which 

I suggested earlier was the tenor of Wilkins, (1668) description of 
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settings in different languages., and which seems to be the general 

sense adopted by phoneticians in Britain who have written on the 

topic since that time. I don't believe that this is what Heffner 

meant to imply., but there is considerable ambiguity in some crucial 

phrases, such as 'from which its articulatory movements start and to 

which it tends to return'. Does this mean 'start at the beginning 

of continuous speech and return at the end of speaking'. or 'start 

at the beginning of continuous speech and tend to returnrepeatedly 

during speech, and return finally at the end of speaking'? 

Presumably something more like the latter than the former, on the 

evidence of the later phrase 'All the movements of the tongue are 

made to harmonize with this habitual attitude', although how exactly 

the harmonizing occurs is not very clear from the context. 

That this sort of formulation reflects an underlying ambiguity 

can be seen in entries in linguistic glossaries such as Pei and 

Gaynor (1954). who say that the term 'basis of articulation, means 

'the neutral position of the organs of speech and their various 

parts which is peculiar to or characteristic of a given speech- 

community or of the native speakers of a given language', which 

hedges its bets about what 'neutral' might mean, and Pei (1966). 

who calls 'basis of articulation' 'the over-all neutral position 

of the speech organs and their various parts when not speaking which Cý 
is characteristic of a speech community of the native speakers of a 

languaget, which could hardly help to characterize any aspect of 

the phonetic performance of the group except the moments of starting 

and stoppiýg speaking. 
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Chonsky and Halle (1968: 295) quote a definition by 1.1arouzeau 

which is rather difficult to penetrate. They write 

'phonetic transcriptions consistently disregard many 
overt physical properties of speech. Among these are 
phonetic effects that are not locatable in'particular 

segments but rather extend over entire utterances, such 
as the voice pitch and quality of the speaker and also 
such socially determined aspects of speech as the normal 
rate of utterance and what has been called the 
"articulation base": 

"the system of characteristic articulatory movements 
of a given language that confer upon it its general 
phonetic aspect; in French the mobility of the 
lips and forward position of the tongue" (11arouzeauý 
1943: 38) 1. 

Leaving aside the syntactic ambiguity of the term 'general',, the 

definition is either too vague to be useful, or its two halves 

seem incompatible. The first half seems to include all aspects of 

typical articulation, rather than solely the 'highest-common-factorl 

of the different articulations of the languageý - the second half 

then exemplifies long-term articulator7 tendencies. 

The best extended discussion of the concept of a setting, and 

from whom the term Isettingi is borrowed in this thesis, is by 

Honikmn (1964). She writes: 

'Articulatory setting does not imply simply the particular 
articulations of the individual speech sounds of a 
language, but is rather the nexus of these isolated 
facts and their assemblage, based on their common, rather 
, than their distinguishing, components. The isolated 

articulations are mutually related parts of the whole 
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utterance; they are clues, as it were, to the articul- 

atory plan of the whole; the conception of articulatory 

setting seeks to incorporate the clues or to see them 

as incorporated in the whole. Thus an articulatory 

setting is the gross oral posture and mechanics, both 

external and internal, requisite as a framework-for the 

comfortable, economic., and fluent merging and integrating 

of the isolated sounds into that harmonious, cognizable 

whole which constitutes the established pronunciation of 

a language' (flonikman, 1964: 73). 

Honikman distinguishes between lexternalt and 'internal' articul- 

, s. External settings are visible ones, mostly concerning atory setting 

the lips and the jaw) while the internal settings, 'intimately bound 

up with, and to a large extent governing' them, are factors to do with 

'the over-all positioning of the internal mobile organs of the mouth 

for natural utterance' (Honikman, 1964: 75). External settings are 

thus basically those of the lips and the Jaw, and the internal ones 

are those of the tongue, of general muscle tension, and of pressure 

of tongue-contact with the palate (P-79). 
Q 

Honikman's approach to the concept of a setting characterizing 

the pronunciation of'a language emphasizes two particular aspects, 

echoing the comments of Wilkins (1668). reported above, to do firstly 

with the highest-common-factor in the various segmental articulations 

of a language3 and secondly with the need to give a statistical 

weighting to the contribution of individual segments to a setting 

on the basis of their frequency of occurrence in the spoken language.. 

The first aspect is seen in the first sentence of her account of an 

articulatory setting, cited above: 

'Articulatory setting does not imply simply the particular 
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articulations of the individual speech sounds of a language, 

but is rather the nexus of these isolated facts and their 

assenblage., based on their conmon, rather thin their 

distinguishing, components' (P-73) (my erphasis) 

The second aspect 13 stated just as explicitly: 

'The internal articulatory setting of a language is 

determined, to a great extent, by the most frequen. 

occurring sounds and sound corrbinations in that 

laný-. uage. Since it is the articulatio, --i for consonants 
thit interrupts orý impedes the free f1cw of the air stream 
through the mouth, the setting required for the most 
frequent consonants has been an important bearing on the 

articulator7 setting as a whole - no less important than 

that required for the most frequent vowels' (P-76) (my 

enphasis). 

Honikman gives a very graphic account of the tongue-setting 

for English (Received Pronunciation), which shows the articulatory 

relationship between a long-term setting and the momentary articulat- 

ions of segments, and which is therefore worth extended quotation: 

'Almost throughout English, the tongue is tethered 

laterally to the roof of the mouth by allcnTing the 

sides to rest along the inner surface of the upper 
lateral gums and teeth; the lateral rims of the tongue 

very seldom entirely leave this part of the roof of the 

mouth, whereas the tip constantly (or some other part of 
the dorsum, occasionally) moves up and down, periodically 
touching the central part of the roof of the mouth., but 

generally not very long at a time, before it comes away. 
Thus, one might regard the tethered part - in this case, 
the lateral contact - as the anchorape, and the untethered 

part as the free or operative part of the tongue-setting. 

By anchoring the tongue we2 naturally, lessen its 

freedom, of movement. Therefore it is important to note 
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the extent of the anchorage, for this prescribes the range 
of play of the free part as well as of the tongue as a 
whole. The forward limit(s) of tethering might well 
serve as points of reference in describing the anchorage. 

Thus, the alveolar consonants of English 

require lateral anchorage as far forward as the upper 
posterior pre-molars (but never beyond the anterior pre- 
molars). These teeth on either side of the roof of the 

mouth serve, as it were, as forward mooring-posts for the 
tongue, allowing the part of the dorsum between them to 

operate as a hinge which enables the tip and blade to swing 

comfortably up and down, towards, to., and away from the 

alveolar ridge, but preventing the blade and tip from 

ranging much further forward without strain. This 

anterior lateral contact is released for a further back 

consonant or open or back vowel., and very slightly extended 
forward for dental sounds. 

Since this anchorage is not tensely held, but is 

rather a pliable cushioning of the tongue-rim, adjustments 
to it such as lowering, retracting, and advancing are 

comfortably and smoothly made when required' (Honikman, 1964: 

76-77). 

This is exactly how the relationship between a setting and the segments 

affected by it will be assumed in this thesis. One slight inter- 

pretive difference is that Honik-man often writes of the articulatory 

setting for a language, implicitly grouping all contributory sub- 

settings of different parts of the vocal tract together. This 

usage will be avoided here, and each separable contributory setting 

will be given equal analytic status3 because of the explicit theme, 

in this model,, of describing voice quality in terms of relatively 

independent physiological components. 

To conclude this brief account of the development of the ccncept 
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of a setting as a factor in voice quality, we core again to 

Abercrombie (1967). It will be recalled from the discussion of the 

history of voice quality analyois in the previous chapter that 

Abercrombie (1967: 93) uses the idea of certain muscular tensionsy 

or adjustments, held throughout speech, to explain the phonetic 

basis of voice quality. The notion of a long-held muscular 

adjustment is essentially the same as 11onilanan's 'setting'. and 

Abercrombie cites HoniL-nanls article for ?a very full and clear 

account of adjustnents of this sort' (Abercrombie., 1967: 171n). 

No further elaboration is needed here 
., 

therefore, for the idea o" 

'muscular adjustments? ) and the reader is referred to the latter 

part of the previous chapter for an account of the types of muscular 

adjustments applied in different parts of the vocal tract described 

by Abercrombie. 

B. A phonetic description of voice 2ual#y 

We have seen that the concept of a setting is fairly abstract; 

in particularg its 'statistical' aspect has been emphasized in the 

earlier discussioný concerned as it is with characteristic common 

denominators underlying the rapidly fluctuating and spasmodic 

muscular activities which constitute the speech of a given individual 

or Croup of individuals. In taking into account these long-term 

aspects of muscular activity in speech, the analytic process may 

here parallel the perceptual process applied to voice quality by the 

human listener. When meeting a speaker for the first time, a 

listener seems likely to perceive his voice quality by some process 

of abstraction of relevant features gathered over a period of time 

from spasmodic and ephemeral clues in the moment-to-moment fluctuations 
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I 
of segmental and suprasegmental articulations. The most obvious 

eymimple of this is that perceptual clues to voice quality lie 

chiefly, though not exclusively, in the internittently occurring 

voiced segments., where such features as tho acoustic resonatory 

characteristics of the vocal tract are most easily audible. 

This comment about the intermittent_, spasmodic Mature of clues 

in segmental performance to a speaker's voice quality leads on to an 

important reservation about the relationship between segments and 

settings. That is, no articulatory setting normally applies to 

every single segment a speaker utters. The applicability of a given 

setting is neutralized by any segment which shares articulatory 

parameters with that setting. The segment nay over-ride the 

parametric values of a setting,, as in the case of a velar stop in 

the speech of someone generally characterized by velarization, or 

a nasal stop in the speech of a speaker with a nasal voice quality. 

In these examples3 the contribution of the setting to segnental 

articulation is redundant. Alternatively, the performance of a 

particular segment may momentarily reverse the value of a parameter 

normally exploited by a setting, as in oral stops performed by a 

speaker erith a nasal voice quality. 

In order to be able to discuss the relationship between segments 

., s mor and setting e clearly., I shall draw a distinction between segments, 

which are susceptible to the influence of a given setting, and those 

which are not susceptible, because of their pre-emptive articulatory 

requirements. The terms Susceptible and non-susceptible will be 

giv(ntechnical status and used only in these senses,, when applied to 

segments, from here on. 
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The assirmption is made that each setting discussed will apply 

to all segrznts susceptible to its influence in the speech of the 

speakers concerned. It is partly the intermittency of occurrence 

in the stream of speech of these susceptible segments that constrains 

definitions of voice quality such as Abercrombie's (1967: 91) to 

qualify the permanence of voice quality by mitigators such as 'quasi- 

permanent quality'., and 'characteristics which are present more or 

less all the time that a person is talking'. 

One final aspect of the idea that the perception of voice 

quality is mediated by clues in segmental articulation is that., as 

noted earlier., for the linguistic phonetician trying to ana][yse the 

phonology and paraphonology of a language from the speech of a 

native informant., the allocations of phonic features to voice quality 

and to phonology and paraphonology have to go hand in hand as mutually 

entailing hypotheses. We shall return to this point in the chapter 

on the semiotic analysis of speech,, to argue that linguistically- 

relevant aspects of speech can only be assessed against the background 

of speaker-characterizing voice quality, and vice versa. 

In the description of extrinsic settings, comment is directed 

principally t(niards articulatory) physiological specifications and 

then, where possible, tcwards acoustic details., trying always to 

follmi the fundamental phonetic assumption of an anatomically and 

physiologically standard vocal apparatus. Not surprisingly, it 

has to be acknowledged that not all writers agree on the physiology 

of some of the mechanisms; and that too little is yet known about 

certain areas to allow a detailed and comprehensive statemcnt. This 

is especially true of the mechanisms controlling the movements of the 
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tongue, and of the vocal cords in some phonation types, and also 

of the fine details of the mechanisms of lip-control. However, a 

broad outline is feasible3 and the physiological descriptions offered 

here vill wherever possible include a stateýrrnnt of at least the identity 

of the muscles which are the prime movers or protagonists in achieving 

a particular setting. Less often, ca7urent will also be offered on 

the identity of the antagonist, bracing and neutral muscles that 

respectively resist, brace against, and are passively affected by3 the 

action of the prime movers (Van Riper and Irwin, 1958: 329). 

1 
The acoustic specifications of the effects of the various 

settings will be in terms appropriate for producing an auditori-ly 

similar effect on an electronic speech synthesiser. An account 

will be given at the end of this chapter of an attempt to synthesize 

some of the voice qualities discussed,, on PAT., the resonance analogue 

speech synthesiser designed by VTalter Lawrence (Anthony and Lawrence2 

A953". The great value of speech synthesis to 1962; Lawrence i 

phonetics is that a machine such as PAT allows the exploration of a 

very wide variety of (i. e. the acoustic correlates of) programmed 

articulations AS IF pronounced by a speaker with a standard vocal 

tract length of standard resonatory characteristics, - precisely the 

same qualification demanded by phonetic theory fcr its descriptive 

schemata. In the normal experimental situation., usirg,, speech synthesis, 

the experimental input to PAT is a parametric program corresponding 

to some sequence of segmental articulations. Each parameter is 

I constrained to fluctuate between standard limiting valuesý with the 

result that the aiLdible output is a stretch of fspeech' as if 

pronounced by an individual maintaining an unvarying voice quality 

throughout, - indeed PAT's voice quality is by now well enough kn(x-; n 
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to be immediately recognizable to most researchers using speech 

synthesis. It is possible, however, to reverse this normal 

situation, and instead of using different segmental programs 

produced with a standard voice quality., use one single segmental 

program a number of times, iýach time with changed limiting values 

of the ranges of one or more acoustic parameters. This has the 

auditory effect of a single speaker saying the same sentence 

repeatedly, but changing the extrinsic settings of his voice quality 

for each repetition. If the limiting values of the acoustic 

parameters are changed more substantially, the effect is of a 

change of intrinsic features U, making PAT sound like a different 

speaker. The experiment reported later (Laver, 1964,1967) is an 

attempt to duplicate the acoustic correlates of a variety of 

extrinsic settings as if spoken by the same individual. It has 

been shown (Pant, 1968) that the acoustic parameters used by 

synthesisers such as PAT allow an acoustic specification of segmental 

articulations, which is usually phonetically adequate in terms of 

intelligibility: since both segmental articulation and extrinsic 

settings in voice quality depend upon and exploit many of the same 

sorts of vocal features, it seems reasonable to suppose that a 

specification of extrinsic settings in terms of PAT's acoustic 

parameters ray, have the same sort of relevance to the phonetic 

study of voice quality. 

The settings will therefore'be described in terms of the 

fc1lowing acoustic factors: the frequency and intensity range of 

the fundamental; the frequency., amplitude and bandwidth character- 

istics of the first three formants, and sometimes of the fourth) 

the spectral characteristics of noise components; and sometimes 

details of the shaping of the larynx pulse.. 
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Finall, yq it should be noted that it is a matter of convenience 

of description and presentation that the different settings are 

being treated as analytically separate, as if they were mutually 

independent. In fact, as we shall see in the discussion of 

various settings, there is often a quite considerable influence 

exercised by different settings on each other. Changes of setting 

in a given location can cause simultaneous changes in settings in 

many other locations. This is partly because of the anatomical 

interpenetration of the p., Vsiological systems involved (Kenyon, 1927). 

and partly because the different parts of the vocal tract and the 

larynx act acoustically as a single., unified coirplex (Curry., 1940; 

Flanagan and Heinhart, 1964; Gray and Wise, 1959; Miller, 1964, - 

Travis) Bender and Buchanan, 1934; Trenschel, 1969. ). It is 

important to note, though, that although there are definite inter- 

active acoustic effects between the vocal tract and the larynx., it 

has not yet been possible to show that the variation of the phonator7 

source spectrum with different configurations of the supralaryngeal 

tract is systematic, except within the performance of individual 

speakers (Carr and Trill, 1964; YZrtorjy, 1965b). 

With especial regard to the resonatory system of the supralaryng-eal 

vocal tract, comment on acoustig. correlates of given settings will 

sometimes be framed as if changes in a particular section of the 

tract could result in changes of the characteristics of a single 

formant. The over-simplification of this approach to the theory 

'of formant-cavity affiliation is emphasized by Chiba and Kajiyama 

(1958: 93). Fant (1960: 11.1) and Stevens and House (1961: 107). 

It is acknowledged that no such isolated acoustic changes are possible, 

and when isolating comment is nade here it is in the interests of 
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simplicity and brevity of exposition, in sketching the outline of a 

potentially very large field. 

We come now to the details of the proposed scheme for the 

phonetic description of voice quality. The scheme has its 

foundations in the suggestions of Abercrombie (1967)., Catford (1964) 

and Honiknan (1964), and puts forward three princi-pal groupir4s of 

extrinsic settings. Firstly, configurational settings of the supra- 

laryngeal vocal tract; secondly, settings of the phonatory mechanism 

of the larynx; and thirdly, settings of overall degrees of muscular 

tension exerted throughout the'whole vocal system. 

,,, 
urational setting 1. Conf ip 

,s of the supralax7ngeil vocal tract 

The three sub-groups of settings of the suDralaryngeal vocal 

tract, the jonZitudinal, latitudinal and velopharyngeal settings, refer 

to different sorts of modifications of the long-term shape of the 

tract and its acoustic characteristics. It should be noted that 

only settings capable of being produced by all speakers with normal 

vocal systems are included in the descriptive phonetic scheme, in 

accordance with the definition offered earlier of the term lextrinsict. 

A discussion of 'modifications' presupposes the definition of some 

standard reference2 or norm, from which deviation can be measured. 

It is essential to a general phonetic approach to'settings in 

voice quality that the 'normal' vocal tract setting which is taken 

, as the datum from which deviation is assessed should have no linguistic, 

culturally-relative prejudice of ? normality'. To avoid this, one 

solution is not to define some linguistically-relevant configuration 

of the tract as the normj, but rather to define the norm in terms 
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relevant to the standard vocal tract itself. This can be done by 

specifying that the neutral configurational setting, of the vocal 

tract is Viat constituted by the tract when it most nearly assirmes, 

the shape of a tube of uniform cross-section throuý-houtits length. 

This is to adopt, with slight rewording, Fant's formulation of the 

fideal neutral vowelly-which he says is defined as 'the sound 

produced from an idealized vocal tract of constant cross-sectional 

area and an effective length of approximately 17.6 cm, (Rant., 1960: 

292). In this condition, the centre-frequency values for the ascend- 

ing formants will be the odd multiples of the centre-frequency of the 

lowest formant. If we take as a standard the anatorV of an adult 

male with a vocal tract length of 17 cm. (as is represented by the 

acoustic make-up of PAT), then the actual frequencies of the formants 

will be 1000 cycles apart, with the first formant at 500, the second 

at 1500, the third at 2500,, and so on upwards (Stevens and House, 

1961: 308). 

The auditory quality of the vowel sound which is produced by 

this configuration is very close to that of the so-called 'neutral' 

vowel, schwa - (a ). 

The following assumptions will be made about the neutral 

condition of the vocal tract and larynx: - the highest point of the 

regularly-curved tongue is central in the vowel area; the lips are 

not protruded, and are neither rounded nor spread; there is velic 

closure; the larynx is neither raised nor lo-oiered; the type of 

phonation of the true vocal folds is periodic, efficient and without 

audible friction, giving 'modal' voice; and the overall degree of 

muscular tcnsion in the vocal system is neither very tense nor very 
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lax. Nearly all these assumptions will have to be modified in 

later discussion, but they will hold for the present. 

It is important not to equate this neutral setting of the tract, 

as many writers have done (including, Sweet, 1877: 13)', with the 

habitual posture of the tongue at rest during silence. This may 

perhaps be the case with some speakers, but it is certainly not true 

of all. Many speakers,, when not speaking, hold the tongue against 

or near to the palate, even maintaining a slight negative velaric 

pressure behind an alveolar or palato-alveolar closure. In such 

speakers, speech is often prefaced by a weak alveolar or palato- 

alveolar click, as the forward contact is released. 

a) Longitudinal settings 

Modifications of the longitudinal axis of the vocal tr-act can 

result from at least three different types of displacement of vocal 

organs from their neutral position. The first two involve vertical 

displacements of the larynx and its associated supporting framework., 

upwards or downwards from its neutral location, giving raised larynx 

voice and lowered lanjrL-. voice respectively. The third type of 

modification concerns the forward protrusion of the lips. 

i) raised larynx voice 

The key to vertical moveraents of the larynx is the hyoid bone,, 

from which one could say the larynx is suspended. The hyoid is a 

'U'-shaped bone with the open end pointing backwards, itself nearly 

horizontally suspended above the larynx by a triple sling system of 

muscles. The first sling pulls the IVoid upwards and backwards 

towards the skull and the middle pharynx; the second sling pulls the 
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hyoid upwards and forwards towards the jaw and the tongue; and 

the third sling pulls the hyoid dowmiards towards the larynx 

(Heffner, 1950: 25; 'Kaplan, 1960: 147; Van Riper and Irwin., 1958: 

163-369). The hyoid bone is unique in beirr the only bone in the 

body which is not articulated itth any other bone, and its muscular 

suspension from the larynx, pharynx, tongue and jaw, with the muscular 

tensions of the different sling systems having to be appropriately 

balanced for the accurate production of almost every single act of 

the vocal apparatus, makes the 17oid complex the prime example of 

mutually-influencing interaction of different muscular systems in 

speech. 

Figure 1 is a schematic diagram of the three muscular hyoid 

slings. There are two chief possibilities of using these slings 

to raise the larynx from its neutral position. The first is to 

immobilize the hyoid and pull the larynx up towards it. This is 
Y 

done by using mainly the 
, 
hyoglossus, p:,. eniohyoid, rkyloaid'and middle 

A 

pharyngeal constrictor muscles to fix the hyoid in position, and 

pulling the larynx upwards using the laryngeal muscle connecting the 

larynx to the hyoid, the thvrohyoid (Kaplan, 1960: 147). 

The second possibility is to raise both the hyoid and the larynx 

together. The 17old can be raised by contracting the aeniol-zvoid, 

genioglossus, Pylohjoid and anterior belly of the dirastricus, which 

act to pull the 17oid upwards and forwards, while simultaneously 

contracting the . 2tloý,, yoid posterior belly of the dirastricus 

palatopharyngeus, and the middle pharyngeal constrictor, which 

pull the hyoid upwards and backvraids (Van Riper and Irwin, 1958: 366). 

The forwards ana backi-rards, conponents of these mechanisms are rade to 
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balance each other, giving the overall result of raising the hyoid. 

The larynx can then be raised in two ways: either by actively 

, the thyrohyoid and shortening the distance between the contracting 

hyoid and the larynx; or passively, by allowing the rising IToid 

to carry the larynx up with it by means of the thyrokvoid nen. branep 

whose median section thickens into the median tl-ýyrolvoid ligament 

(Kaplan, 1960: 121), which acts as a mechanical link between the 

thyroid and the 17oid. The ttyrohyoid membrane and ligament have 

been described in this passive action as ?a checkrein to limit the 

distarice, separating these structuresl (Saunders., 1964: 76). 

Any of these possibilities all%7 the larjnx to be kept in a 

raised position throughout continuous speech,, with monentary positional 

fluctuations caused by the movements of the muscles directly involVed 

in, or passively affected by., the production of segmental articulation. 

There is also the possibility of phar7ngeal muscles such as the 

stylophar7rigous and the salpingophar-jngeus being directly involved 

in the physiology of raising the larynx (Greene, 1964: 48). 

Kaplan (1960: 147) corments that the I elevation of the larynx 

tends to decrease the length and caliber of the lar7ngopharynx. 

This affects resonance'. The chief resonatory difference from the 

characteristics of the neutral vocal tract setting is a tendency to 

raise the frequency range of the first formant, and to compress the 

frequency ranges of the second and third formants. There is also a 

tendency for laryngeal elevation to be accompanied by a rise in the 

fundamental frequency. This, hwever, is not inevitable, and can 

be compensated by adjustments of the pitch-control mechanism of the 

larynx. Since the laryngeal mechanism for achieving higher pitch 
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has as one of its contributors a raising of the larynx, (presumably 

'because the larynx is braced up to the hyoid bone to withstand the 

strong pull of the cricotIVroid muscle acting to stretch the vocal 

folds' (Catford, 1964: 310)., then to raise the larynx and leave 

the pitch undisturbed necessarily requires a compensatory adjustment 

of some sort. An example of a well-known speaker with raised 

larynx voice is the actor Derek Nimmo; another example is the 

television personality, Jwaes Burke. 

Conversely, it is possible to compensate for a naturally low 

pitch range, in singing, for example, by raising the laryzix as 

a continuously-held setting. In this way, many would-be tenor 

singers, whose intrinsic vocal equipment endows them with an 

optimum natural pitch range slightly lower than that appropriate for 

a tenor voice, manage nevertheless to achieve a (slightly strained) 

tenor-like pitch range. 

Raised larynx often sounds to have a particular mode of phonation 

associated with it. This can be attributed to two factors: firstly) 

the change in resonatory characteristics implied in 'Kaplan's remark 

quoted above) about the 'decrease in length and caliber of the 

laryngopharynxI., would affect the fine detail of the vibratory pattern 

of the vocal cords, because of the acoustic cou-ling of the resonatory 

system of the vocal tract and the phonatory system of the lar7nx source; 

and secondly) because of the mechanical interaction of the different 

complex muscle systems involved, as noted immediately above. 

Auditorily, and with an implication of an empathetically-sensed 

physiological state, raised larynx voice often sounds rather strained. 

Van Riper and Irwin (1958: 
. 110) offer this physiological explanation: 
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'When., in phonation, (the larynx) is raised, and the 

thyroid is tilted in the direction of the position used 
in swallowing, many abnormal patterns of muscular 

contraction take place. Certain muscles., which in 

normal phonation need only make movements of fixation, 

anchoring with their antagonists any of the laryngeal 

structures, must now make strong contractions. Other 

muscles, nornally not employed, must be brought into 

play to operate the displaced larynx. The whole activity 
is productive of localized tension'. 

See also the section belmy on settings of overall muscular tensiong 

for the effect of this sort of tension on the auditory and acoustic 

characteristics of voice quality. 

ii) lcwered larynx voice 

The larynx can be depressed by the action of the infrakyoid 

group of muscles, schematically represented in Figure 1. Together 

with the sternothyroid, which runs from the thyroid, the cartilage 

shielding the front of the larynx., to the breastbone, the infraliyoid 

muscles form a third muscular sling system connecting the IVoid to 

the brex-tbone (sternohvoid), and to the shoulder blades (omohy-oid 

which comes horizontally forward from the shoulder blades before 

travelling upviards to insert on the lower border of the hyoid bone 

(Kaplan) 1960: 150)). Kaplan (P-149) also suggests that the 

sternothyroid is 'perhaps the most significant in such activity' 

as depressing the lar7nx. 

Depression of the larynx increases the length of the laryngopharynx, 

and one acoustic result of this is to lower the frequency ranges of 

the lower fomiants., most of all the first formant (Fant, 1960: 64). 

There is a concomitant tendency., (again., not inevitably, and which, 
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as in the case of raised larynx voice, can be compensated for), to 

lower the fundamental frequency. Fundamental frequency compensation 

in lowered larynx voice seems a less common phenomenon than in raised 

lax7nx vqice, however, and a lowered fundamental seems to be an 

almost ubiquitous accompaniment to lowered larynx voice. Harold 

Macmillan and Edward Heath have more in common than mn, bership of 

the Conservative Party, - they both have, as a component of their 

voice qualitiesý settings of lowered larynx, with low pitch ranges. 

A lowering of the larynx was said by Passy (1914: 20-21) to be 

a component of what he called 'sepulchral voice'. Sweet, on the 

other hand, thought that 'sepulchral tone' was merely the combination 

of low pitch and an exaggeration of what he assumed to be a typical 

English tendency towards a Imuffledl, 'dull' quality., due to habitual 

'slight separation of the jaws and neutral lip position' (Sweet, 

1890b: 72). Sweet had earlier attributed the 'exaggerated dulling' 

in 'sepulchral tone' to the effect of what he called tcheek and lip 

rounding' (1877: 97-98), ý rather than to the neutral lip position 

referred to in his later work. 

If Sweet and Passy were using 'sepulchral' as an impressionistic 

term to refer to the same sort of quality, and if we concede. that a 

lowered larynx setting is genuinely a component of such a quality$ 

which Sweet's comment (1890b: 72) on its characteristic low pitch 

might support, then perhaps Sweet's earlier comments (1877: 97) on 

the lip rounding c(imponent are not so unlikely as they may seem at 

first sight. Passy might have agreed that lip rounding is also a 

possible feature of the holistically-labelled 'sepulchral voice', 

but in any case it is striking that lip rounding2 and especially 
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lip protrusion, as a component of many sorts of lip rounding, have 

much in camaon-with lowering of the larynx, acoustically, and hence 

auditorily. In all three cases, lowered larynx, lip rounding and 

lip protrusion, the acoustic effect (Fant, 1960: 641. is to lower the 

-centre frequencies of the lower formants, (though the effects are 

not completely identical, in'that in lowered larynx voice it is the 

first formant which is most affected, and in labial protrusion and 

lip rounding it is the higher fornants which are, nost changed). 

The configurational similarity of lowered larynx voice and lip 

protrusion is particularly interesting, in that they both effect- 

ively lengthen the longitudinal axid of the vocal tract. 

It rray be, then, that the concept of a 'sepulchral voice', for 

Sweet and Passy, was basically an auditory concept. In seeking for 

a physiological correlate for-the auditory quality, they individualýy 

arrived at articulatorily very different conclusions, but ones which 

gave acoustically and auditorily very similar results. 

As in the case of raised larynx voiceý lowered larynx voice, also., 

seems to have a special phonatory quality associated i-rith it3 by 

virtue of the same principles of interdependence of the muscle 

systems involved and of acoustic coupling in the vocal system. 

At the present stage of research, there is inadequate knowledge of 

the fine details of such small phonatory adjustments. Only auditox"i 

imitation labels are available for the description of the phonatory 

quality associated with supralaryngeal settings such as these. 

For this reason, conLTent on the fine details of phonatory quality 

will be restricted to those occasions when some acoustic or physio- 

logical (rather than solely auditory) characteristics of phonation 
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can be specified. 

iii) labial protrusion 

In this third type of longitudinal setting', voices with labial 

protrusion increase the longitudinal axis of the vocal tract. 

The p! Wsiology of protruding the lips forwards from their 

neutral position touching the central incisors is chiefly a 

function of the orbicularis oris muscle, which acts as an oral 

sphincter, and is 

'composed, primarily, of the fibers of other muscles - 
particularly the incisive, buccinator, caninus, and 
triangularis - that attach into the lips. The 

orbicularis oris fibers blend rather freely at the 

corners of the mouth and thus form an almost continuous 

sphincter' (Van Riper and Irwin, 1958: 374). 

As well as serving to close the lips and to pull the upper lip down 

and the lower lip up, it protrudes the lips., in conjunction particularly 

with the nentalis muscle, which runs from the upper part of the front 

of the lower jaw down to the skin at the central point of the chin, 

and in contraction can evert the lower lip, a usual component of lip 

protrusion (Kaplan, 1960: 274-275; Van Riper and Irwin3 1958: 

375). See Figure 2 for a schematic diagram of the muscles involved 

in labial protrusion. 

The acoustic effect of protruding the lips is to lower the 

frequencies of all fon-aants,, with the higher formants more affected, 

as discussed immediately above (Fant, 1960: 64). 

There is usually an interaction between the longitudinal 
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Figure 2. A schematic diagran. of the nuscles involved in labial 
protrusion. 
1. Orbicularis oris m. 2. Mentalis m. 
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protruded setting and a latitudinal factor if more than the most 

moderate degree of labial-protrusion takes place. Arrjthing more 

than slight protrusion usually involves a certain amount of horizontal 

constriction of the space between the lips,, (Sweet's 'inner rounding' 

(1890: 17)). This latitudinal action tied to protrusion is, not 

a mechanical inevitability, since it is physiologically possible to 

have substantial protrusion without any such horizontal compression, 

but protrusion without lip-rounding of this sort seem. rare. Ca 

Protrusion of the lips is occasionally asymmetrical, in either 

the vertical or horizontal plane or both, but discussion of such 

idiosyncratic factors is beyond the scope of this thesis. 

b) Latitudiml settings 

Latitudinal settirgsof the supralaryngeal vocal tract involve 

quasi-permanent tendencies to maintain a particular constrictive 

or expansive effect on the coronal cross-sectional area at some 

given location along the length of the tract, relative to the cross- 

sectional area appropriate to the neutral vocal tract as defined 

earlier. 

These latitudinal constrictive and ex-pansive tendencies can 

be brought about by the action of a number of the vocal organsq and 

the different settinas will be discussed in five groups, according 0 

to the organ principally responsible. The five groups thus 

relate to the activities of the lips, the tongue, the faucal pillars,, 

the pharynx and the Jaw. 

J) labial settiný, s 

A description of the habitual extrinsic settings of the lips in 
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voice quality entails a discussion of the well-established but 

somewhat under-differentiated phonetic concept of labialization. 

However, a consideration of the concept of labialization does not 

exhaust the field of potential settings of the lips; and in any 

case3 as we shall see later, the adoption of such terms as 

'labialization' from the traditional terminology of segmental 

description relating to 'secondary articulation' can only be done 

with an explicit reservation. It may lead to a clearer exposition, 

therefore3 if we initially approach the area of labial settings 

without reference to labialization as such. 

The latitudinal muscular adjustments involved in labial 

settings consist of tendencies to constrict or to expand the space 

between the lips (the Irima labiorumt), which will be called here the 

interlabial space, in two dimensions of the coronal plane of the 

lips, horizontal and vertical, compared with the neutral setting 

defined earlier. The interlabial space is defined not by the 

vermilion border of the outer anatomical edge of the lips, but 

by the maximum horizontal and vertical dimensions of the aperture 

through which the airstream can pass. The assumption is rade that 

these horizontal and the vertical dimensions lie on exactly the same 

coronal plane. This is in fact not quite true, - for example, both 

in extreme protrusion of the lips and in extreme lip spreading with 

the angles of the mouth pulled laterally and backwards, the coronal 

plane of the maximum vertical dimension of t1he interlabial space 

is further forward than the coronal plane of the maximum horizontal 

dimension. Nevertheless, for descriptive convenience the assumption 

will norrilly be held to apply. 
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All possible states of the horizontal and vertical parameters., 

leaving aside for the time being scalar variations within a 

parameter, give a total of eight latitudinal settings which deviate 

from the neutral: - horizontal expansion of the vertically neutra 

interlabial space; vertical expansion of the horizontally n2utral 

interlabial space; horizontal constriction (vertically neutral); 

vertical constriction (horizontally neutral); horizontal expansion. 

with vertical expansio ; horizontal constriction with vertical 

constriction; horizontal expansio with vertical constriction; 

and horizontal constriction with vertical exnansion. 

We have already discussed labial protrusion as a longitudinal 

setting: combining protrusion and the neutral non-protrusion 

settings with the eight conditions listed above for the non- 

neutral latitudinal settings of the lips, we have sixteen different 

types of labial settings. Together with the protruded and non- 

Rrotruded neutral latitudinal labial setting,., this gives a total of 

eighteen categories of labial settings available for potential use 

in voice quality. All are physiologically possible settings, but 

some of the eighteen seem to be used very much more frequently than 

others (which is itself an interesting observation). Figure 3 is 

a tabulation of the eighteen settings, with an indication of the 

settings which, as a tentative impression at least, seem most and 

least com. on in their occurrence among speakers of Eng! lish. 

Figure 4 is a schematic diagram of the front view of the nine 

possible latitudinal settings. 

A conmon. labial setting deviating frorr the neutral is the one 

involving (moderate) horizontal expansion of the interlabial space 

/ 



PARANWRIC DESCRUTION ITON-PROTIRMIM PROT RUD ED 

, neutral very common rare 

horizontal cornon. -rare 

expansion 

vertical rare fairly rare 

expansion 

horizontal common fairly common 

constriction 

vertical fairly rare fairly rare 

constriction 

horizontal expansion common rare 
& vertical expansion 

horizontal constriction common common 
& vertical constriction 

horizontal expansion fair: Ly rare fairly rare 
&. vertical constriction 

horizontal constriction rare very common 

vertical expansion 

Figure 3- Labial settings and their relative frequency 
of occurrence 



PAIWIETRIC DESCRIPTION CONFIGURATION 

neutral 

horizontal 

expansion 

vertical 

expansion 

horizontal 

constriction 

vertical 

constriction 

horizontal expansion 
& vertical expansion 

horizontal constriction 
' 

vertical constriction 

horizontal coýOýiction 

vertical constriction 

horizontal constriction 
& vertical expansion 

Fimire 4. Schematic diagimn of the front view of labial 

,s_ 
ýettinp ýall with protrusion and non-protrusion) 

k 
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with a neutral vertical component and non-protrusion, which resembles I 

a fixecý slight grin. If the amount of horizontal expansion is 

increased, and/or vertical expansion is added to this setting, the 

'fixed grint is changed to a quasi-permanent 'smile'. 

Another cormon labial setting is horizontal cmstriction with 

vertical expansion and protrusion. In varying degrees, a number of Lý Cý 

people in public life use this, - for example, Frank Phillips, the 

recently retired BBC announcer; Norman St. John Stevas, the M. P. 

and Catholic apologist; Eric Heffer., the M. P. 

Another fairly common setting is horizontal and vertical con- 

striction with protrusion, which characterizes Jack Jones, the 

trade union leader and Anthony Barber, the former Conservative 

Chancellor. This setting is scmetines popularly described as 

showing 'pursed'lips'. although the label is applied more frequently 

to the same setting with non-protruded lips. 

A fairly rare setting is the'one with vertical constriction, a 

neutral horizontal component and non-protrusion; this is'typical 

of Nicholas Fairbairn, the Scottish advocate and M. P.; another is 

the one with horizontal expansion and vertical constriction, with 

non-protrusion, seen in Michael Bentine, the Russian-Peruvian Old 

Etonian comedian. Another interesting setting is the one with 

vertical expansion, with a neutral horizontal component, but, 

unusually, protruded lips., of which Edward Heath, the Conservative 

ex-Prime Minister is a rare example. 

Perhaps the most easily identifiable settiMs. from auditory 

clues alone, are the flip-rounded' Frank Phillips type of setting of 

horizontal constriction and vertical expansion with protruded lips, 
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and the 'smiling' setting of horizontal and vertical expansion 

without protrusion. The second of these often involves a charact- 

eristic modification of the fine details of the mode of vibration 

of the vocal cordsi and a tendency to replace bilabial segments with 

labiodental ones, ) giving what one might call 'smiling voice', so 

that the identification by auditory means of 'smiling voice', (as 

characterizes the BBC 'disc jockey'. Tony Blackburn)ý relies on more 

than the effect of the labial setting alone. 

It is now possible to give some indications of the equivalence 

between this approach to the three-dimensional description of labial 

settings and the traditional phonetic terminology developed for the 

description of lip positions in segmental articulation. The use of 

terms referring to 'secondary' segmental articulations for the 

purpose of describing features of voice quality is discussed belov 

in the section on lingual settings, but some translations of orthodox 

phonetic labels, including Ilabialization'3 can be attempted here. 

'Labialization' as a term has been used in such a variety of ways 

that it is probably safe to suggest that the only articulatonj 

action to which the various usages usually have any reference in 

common is horizontal constriction of the interlabial space. The 

same applies to the general term 'lip rounding'. It is only when 

the phonetic labels become more specific in their reference that 

detailed translation is feasible. Thus the terms 'close rounding' 

and 'open rounding' can be translated as follows: 'close rounding, CD 
is used usually to correspond to horizontal and vertical constriction 

of the interlabial space, with the degree of protrusion very marked 

for an articulation such as Cardinal Vowel No. 8., for example (see 
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Jones, 1962, Fig. 22, P-33), but less marked for Cardinal Vowel No. 

(ibid. Fig. 21). 

'Open rounding' would correspond to horizontal constriction and 

vertical expansion of the interlabial space, with marked protrusion. 

The vertical expansion gives way to vertical constriction in a 

progression to 'close roundingf. 

The term 'lip spreading' seems to refer uniquely to horizontal 

expansion of the interlabial spacej with no protrusion, although 

there. is a tacit convention that a spread lip position is limited 

to postures without much if any vertical expansion of the inter- 

labial space. 

Sweet was one of the first phoneticians to begin to distinguish 

between the three dimensions of labial articulation suggested here. 

In his Handbook of Phonetics (1877: 13-14) he distinguishes the 

different parameters in this way: firstly, 'Projecting (pouting) 

the lips of course practically lengthens the mouth channel 

by adding a resonance-chamber beyond the teeth'; secondly, 'inner 

rounding' is his label for 'lateral compression of the cheek 

passage'; and thirdly, he sees 'lip-narr(xiing' as being the result C) 0 

of constrictive effort in the vertical dimension, and whose degree 

of aperture nornally varies with the height of the tongues 'high 

vowels having the narrowest, low the widest lip-aperture'. 

In his Prinaer of Phonetics (taking quotations frora the 3rd 

edition,, in 1906), Sweet makes this classification rather clearer. 

He continues to speak of 9pouting, (19o6: 18); he in-plies that 

vertical constriction is the most important component of what he 

now calls 'outer rounding' - i. e. his previous 'lip-narrowing', 
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in saying 'In outer rounding - with which front vowels are rounded - 

the lips are brought together vertically' (1906: 17); he then 

suggests in effect that horizontal constriction is the most important 

component of his 'inner rounding' - 'Back vowels, on the other handi 

are rounded by lateral compression of the corners of the mouth, andj 

apparently of the cheeks as well' (1906: 17). 

Another phonetician who explicitly distinguishes between the 

three labialdimensions is Heffner (1950). He put forward a 

descriptive scheme for labial articulation in terms not d-Lssimilar 

to the ones used in this thesis. He said that, apart from the 

'spread lip position', there are 

'two types of lip rounding. (a) A long narrow slit is 

produced between the two lips by bringing the lips 

vertically nearer each other. This is called vertical 
lip rounding. (b) A horizontally short, more or less 

oval opening is produced by closing the lips from the 

corners towards the center until'only a small aperture 

remains. This is called horizontal lip rounding' 
(Heffner, 1950: 98). 

i 

He also noted that 

'protrusion of the lips is often a concomitant of 
horizontal lip rounding. It is much less frequently 

found with vertical lip rounding' (ibid. ) 

Like most other writers on phonetics, Heffner pays no attention to the 

possibility of vertical expansion of the interlabial space) as opposed 

t-o its constriction. In fact he quite explicitly excludes factors to 

do with expansion from the consideration of lip rounding, in saying 

'Rounded vowels are produced when the area of the aperture 
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of the mouth cavity is reduced by contractiGn of the 

muscles of the lips? (1950: 98). 

But if one examines the photographs of Daniel Jones's lip posture 

in pronouncing the Cardinal Vowels and looks at the overall area of 

the 'aperture of the mouth cavity' as related to rounded versus 

spread vowels, then it is precisely the expanded vertical component 

which gives Cardinal Vowel No. 6.. with open rounding, an aperture 

area scarcely less than that for the unrounded Cardinal Vowel No. 3 

(Jones, 1962, Fig. 20 and Fig. 17, P-33)- 

No account is taken here of idiosyncratic asymmetries of latitudinal 

labial settings. 

The p. 'Wsiology of horizontal and vertical expansion and constriction 

of the interlabial spac 
-e 

has been described by a number of writers, 

and the following comments rely chiefly on the accounts of Hardcastle 

(1975,, Forthcoming), Fromkin (1965: 93-109), Kaplan (1960: 272-274)) 

and Van Riper and Irwin (1958: 374-375). Figure 5 is a schematic 

diagram of the action of the labial muscles discussed below. 

Horizontal expansion of the interlabial space is achieved 

principally by contraction of the gomaticus,, risorius and buccinatoý zy 

muscles. The zygomaticus runs from the temporal bone diagonally 

forward and down to the angle of the mouth, and acts to lift the 

corners of the mouth upward and outward; the ris orius runs from 

near the ear across the cheek to the corner of the mouth as well) 

and widens the mouth laterally; and the buccinator is the large., 

strong muscle which makes up most of the cheek wall, coning from 

the Jaw near the ear to the corner of the mouth once again, pulling 
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e 5. A schematic diaFr--m of labial muscles involved in 
latitudinal control of the interlabial space. 
1. Zygomaticus n,. 4. Quadratus labii superioris m. 
2. Pdsorius n. 5. Quadratus labii inferioris n. 
3. Buccinator m. 6. Orbioularis oris nu 
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the corner laterally and to some degree backwards. 

Vertical expansion of the interlabial spacej where this is done 

with no contribution from lowering the jaw., is almosý entirely brought 

about by two muscles: the quadratus labii SUDerioris., which runs 

from three points of origin (the side of the nose near the bridge, 

the lower edge of the eye-socket, and the edge of the temporal bone) 

down to the upper lip, pulls the upper lip upwards and slightly 

laterally; and the ýIuadratus labii inferioris, which has its point 

of origin on the chin just to the side of the point of the chin, and 

runs up to the skin of the lower lip, contracting to pull the lower 

lip downwards. 

Horizontal constriction makes use of the orbicularis oris 

muscle, whose sphincteric effect was described in the earlier section 

on labial protrusion. 

Vertical constriction also employs sphincteric action of the 

gonistic tension from the orbicularis oris, with appropriate anta., 

muscles specified above for horizontal expansion3 and from the 

quadratus labii superioris helping to position the upper lip,, and 

the quadratus labii inferioris the lower lip. 

The acoustic effect of horizontal expansion of the interlabial 

space, 'lip-spreading's is chiefly to raise the centre frequencies 

of the fornants (Pant, 1957: 19); the effect of the settings 

discussed above as contributing to the various sorts of 'lip-rounding' 

(depending on the closeness of the rounding) is similar to that of 

protruding the lips, -a lowering of the formant frequencies) with 

the higher for7rnnts more affected (Fant, 1960: 64). 
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It is difficult to be more specific about the acoustic effects 

of the detailed variations of labial settings. The descriptive 

scheme has been discussed so far as if it were larCely one for 

accounting for static, postural configurations. The factors 

suggested as relevant for contributing to the acoustic effect of 

the settings have been stated only as comparative categories of 

dimensions relative to the neutral setting without quantifiable 

values attached to the dinensions. In particular, the cross-sectioml 

latitudinal specification of the interlabial space has been discussed 

only as a shape and not as a quantified area. But cross-sectional 

measurements are relevant to acoustic quality only in terms of cross- 

sectional areaý and not cross-sectional shape. Difficulties immediately 

arise from this position, since it seems to follow that if two settings 
I 

have exactly the same degree of protrusion,, and different latitudinal 

shapes, but exactly the same crosS-sectional areas, then the descriptive 

model would assert that the settings, being oIL different categorial 

values3 arc therefore also auditorily different., while acoustic theory 

would require that the settings should produce exactly the same 

acoustic effect. Clearly, in such a situation, an acoustically' 

acceptable explanation has to be found, if the descriptive system 

is not to be undercut. 

Two possible explanations come to mind. First, as briefly 

mentioned earlier,, although the descriptive schene treats the inter- 

labial space, for analytic convenience., as being two-dimensional, 

it is in fact three-dimensional., even in the case of non-protrusion, 

with a depth corresponding at least to the front-to-back thickness of 

the lips. This thickness varies with the different conditions of 
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tension and contraction in the many interdigitating facial muscles 

involved in both longer-term extrinsic labial settings (which can 

also be affected by different mandibular settings), and in momentary 

segmental articulations. This will result in variations in the fine 

detail of the rapidly-changing cross-sectional area-function along 

the short, variable length of the lip-cavity. * So two settings of 

different shapes of the interlabial space in two dimensions, but of 

equal cross-sectional area at that plane of maximum emstriction3 mayy 

perhaps, almost never have identical cross-sectional area functions 

along the whole length of the labial section. There is also the 

related point, explored more fully in the section on settings of 

overall muscular tension, that since different shapes of the lip- 

aperture are created essentially by the action of different muscles 

or by different degrees of tension in the same musclesj then the 

acoustic properties of the cheek and lip section of the vocal tract 

may well be different for the different settings (in terms of radiation 

and absorption of sound through the zavity-walls,, acoustically reflected 

as changes in the bandwidths of the formants most affected)., and 

therefore give different auditory impressions. 

Secondly., and perhaps more inportantly., ifý instead of looking 

at the, problen. as if it concerned a steady-state., long-held posture, 

we consider the situation of normal, continuous speech, it is clear 

that the muscular adjustments of different labial settings impose 

differing amounts and ty-pes of constraint on the ability of the 

lips to execute their segmental articulations, - and of course it 

is precisely this constraining factor that is abstracted as the 

setting underlying speech. This constraint operates both in the 
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relatively steady-state aspects of articulations and in the dynamic 

transitions to and from such states. It is assumed that as listeners 

we receive our auditory clues to labial settings from both these 

aspects. 

In considerations of the acoustic effect of lip settings in any 

particular individual., account nay have to be taken., depending on 

individual anatonW.. of intrinsic aspects of the acoustic influence 

of the spatial relation between the lips and the front teeth. Such 

speaker-specific details would not, of coarse, enter the description 

of the extrinsic settingsj which are speaker-neutral. 

iiX) lingual settings 

There are five different groups of lingual settings. Four 

major ones involve constraints on articulation in the sagittal plane 

of the vocal tract (that is, in the vertical, central, front-to-back 

plane). Three groups of sagittal settings concern the body of the 

tongue., the tip and blade of the tongue., and the tongue-root. The 

fourth sagittal setting is to do with limitations on the movements of 

the tongue radially away from its neutral position; the minor coronal 

setting is also concerned with factors of such radial movementss and 

the resultant degree of lateral curvature of the tongue-surface. 

These last two settings are among the many aspects that have to be 

considered in an account of overall muscular tensionp and will there- 

fore be discussed laterj in the section on tension settings. 

If we consider here only the sagittal settings of the body, tip 

, ue, they all involve the adoption of a and blade.. and root of the ton, " 

setting which tends to rmintain the relevant part of the tongue displaced 
VP 
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from its neutral position in the vocal tract, either totiards or away 

from the upper surface or the back surface of the tract. The result 

is thus to constrict or expand the oral cavity or the phar7nx. The 

problem arises of how to describe these long-term tendencies of 

lingual displacement, in articulatory terms. Phonetic theory of 

course already has, in the notion of Isecondary articulation', a means 

of describing displacements of the bulk of the tongue which colourp 

as it were, the auditory quality of types of segmental articulation 

of a greater degree of stricture. We can thus call along-term 

tendency to keep the body of the tongue slightly raised and retracted 

from its neutral position in the mouth Ivelarized voice',, and a 

tendency to keep it lowered and retracted lpharyngalized voicel" and 

so forth. Abercrcrbie (196?: 93) discusses this application of 

the concept of secondary articulation to the description of voice 

quality, and it is necessary here only to note that, while an analysis 

of the segmental make-up of a voice quality such as velarized voice 

will show segments with velarization as a secondai-j articulation, 

'secondary' applies only to that segmental level of analysis, and 

not to the level of voice quality analysis as such, where quasi- 

permanent velarization is in no sense analytically 'secondary'. 

The use of labels of secondary articulation to classify voice 

qualities whose constituent, susceptible setaments show the particular 

secondary articulation can be extended to apply not only to lingual 

settings, but also to labial, faucal, pharyngeal and velopharyngeal 

settinzs. 

Returning to the analysis of lingual settings, both in the raouth 
I 

and in the pharynx, we are accustomed, in the phonetic description 
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of -segmental articulation, to think chiefly about the location and 

degree of the maximum constriction of the vocal tract. We often 

discuss the articulation of a vocoid segment in terms of the 

location along the length of the vocal tract of the 'highest point' 

of the tongue surface. This highest point is then taken to 

characterize the configuration of the rest of the tongue surface, 

which is assumed to be regularly curved, convexly, both sagittally 

and coronally. Using this point as the descriptive datum is valid 

and economical for describing segmental articulation, particularly 

as one is quite often concerned to be specific about the location of 

the maximum articulatory stricture. In describing voice'quality 

settings., however, it is less a matter of specifying relatively fine 

distinctions of place of articulation than of stating fairly gross 

tendencies for the positioning of the bulk of the tongue. We can 

dispense with the attempted precision of using the Ihighest point of 

the tongue' as a datum point, by choosing a quite different datum 

point. We are concerned with the positioning of the mass of the 

tongue, and therefore can profitably take as our reference point the 

long-term average speech position of the approximate centre of gravity 
I 

of the tongue (Laver, 1968). 

Figure 6 shows the centre of gravity of the tongue lying 

vertically beneath the junction of the hard and soft palates, in 

the neutral configuration. The vocal tract, in a stylized version, 

can be seen as an arc, of about 270 degrees) curving at relatively 

constant distance round the centre of gravity of the tongue, from. the 

larynx to the lips. Settings of the boctr of the tongue can now be 

visualized as resulting from the shift of the centre of gravity along 

I 
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Stvlized dia, -! ram of the sapittal section of the vocal 
tract in the neutral configuration2 showinu radial 
directions of novement- of trie centre of gravity of the 
tongue in extrinsic settims of the body of the toripme 

1. Centre of gravity of 6. Velarization 
the toncue 7. Uvularization 

2. Dentalization 8. Phar7ngalization 
3. Alveolarization 9. Laryngo-pharyngalization 
4. Palato-alveolarization 10. Jun, -tion of the hard 
5. Palatalization and soft palates 
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any radius of the circle of which, in the neutral configuration., it 

is the centre. 

The customary phonetic labels for place of articulation can be 

appropriately used,, remembering that implications of secondar7 

status apply only to the analysis of the segments which can be 

thought to be superimposed on the tongue setting, and do not apply 

to the setting as such. So various constrictive settings would 

result from the following radial movements of the location of the 

centre of gravity of the tongue: upwards towards the hard palate, and 

slightly forwardsj to give a voice 'with palatalization', or palatalized 

voice; forwards and upwards for 'palato-alveolarization? or 2alato- 

alveolarized voice; forwards and d-ightly upwards for talveolarization' 

or alveolarized voice; forwards for Identalization' or dentalized 

voice; backwards and upwards for Ivelarization' or velarized voice; 

backmards and slightly upwards for luvularization' or. uvularized 

voice; backwards for lphar7ngalization' or phajZngalized voice 

(where the constriction of the pharyngeal part of the vocal tract 

is achieved by retraction of the body of the tongue into the pharynx, 

rather than by the sphincteric action of the muscles of the pharynx 

bringing the back wall of the phainrnx forunard as well, which is discussed 

under 'Pharyngeal settings! ). 

It is probably unrealistic to hope to be able to distinguish 

auditorily between finer subdivisions than these, such as Opre- 
, 

velarized voice') 'alveolo-palatalized voice', and 'post-alveolarized 

voice', when one is gathering the necessary diagnostic infornation 

over quite a long stretch'of speech. On the other hand, it nay be 

possible to sub-divide the lingual settings that achieve 
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pharyngalization into pharymealized voice versus larYm7o-nharyngalized 

voice, where the former might be reserved for clonstriction chiefly 

of the niddle pharynx., and the latter for constriction of the lower 

pharynx and upper larynx., with the centre of gravity of the tongue 

moving backwards and slightly downwards. A difficulty in drawing 

an auditory distinction between these last two is that constriction 

of the pharynx almost always involves other physiologically and 

acoustically linked phenomena., such as a vertical shift of larynx 

position downwards, giving a lowered larynx component(and a changed 

mode of the fine detail of vibration of the vocal cords), a tendency 

to pull the velum dowrruards (because the velum and tongue are 

attached to each other by the pataloglossus muscle), giving some 

nasalization. All of which makes pharyngalized voice into a 

perceptual complex in which the specific contribution of the pharyngal- 

ization is particularly hard to isolate and sub-divide. 

Examples of a constrictive lingual setting are found in the 

television personalities Aimee Yacdonald., and Hattie Jacques, who play 

comedy roles appropriate to, the 'little girl' voice they affect. In 

the terms just discussed, their voices are the result of a raising 

and perhaps a slight fronting of the centre of gravity of the tongue, 

to give palatalization or palato-alveolarization, (and in the case of 

Aimee Macdonald raising the larynx and using breathy or whispery 

phonation). Something of the same effect, without the breathy voicej 

can be heard in the voice quality that people in ouý culture use. (nore 

usually older waraen) when talldng affectionately to other people's 

babies (this also often involves protrustion of the open-rounded lips). 

A good example of velarized voice is the present Prime Ministery 

Harold Wilson. lie also has a setting of denasalization3 to be 
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discussed below. Both velarization and denasalization are indices 

of his regional origin, in that they characterize speakers from 

certain parts of Lancashire (Abercrombie, 1967: 95). 

There is also an example from one of the nationally-representative 

articulatory settings discussed earlier., said to characterize French. 

The overall tendency of French speakers to raise and front the centre 

of Cravity of the tongue is reflected by comments from Wallis (1,053) 

'The French articulate all their sounds nearer the 

palate, and the mouth cavity is not so wide 
(Kemp, trans., 1972: 211); 

Wilkins (1668: 
ý '180) 

'Others seem to thrust their words more 
inward towards the palate, as the Frepch'; 

Sweet (1906: 74) 

'In French ( .... ) the tongue is arched and raised 
and advanced as much as possible., and the lips articulate 
with energy. French therefore favours narrowness both 
in vowels and in consonants, its point-consonants tend 
to dentality, and, compared with the English ones, have 

a front-modified character .... I; 

Heffner (1950: 99) 

'French is a language which is usually spoken with a 
high and tense forward basis of articulation'; 

and Honiknan (1964: 78-79). where she writes that the tongue 

'is anchored medianly, albeit lightly, to the floor of 
the mouth by the tip tethering to the loiter front 
teeth Of the free, i. e. untethered part of the 
tongue, the biad2 (or tip and blade) and the front are 
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the dominant articulators', 

and 

'In French, there is no lateral tension of the lingual 

muscles but strong thrust is given to the convexed 
dorsun, especially in articulating the front vowels. 
French people with whom this has been discussed say 
it feels as if they were "pushing the words forward 

out of the mouth"'. 

Settings where the centre of gravity of the tongue moves down- 

ward., or downward and forward, as a continual tendency, are rather 

rare. One possibility # that the voice which is impressionistically 

labelled as 'hot potato voice', or 'plummy voice', as if the speaker 

literally had a hot or uncomfortable object in his mouth, is produced 

on a tongue-lowered setting. When I have asked people to demonstrate 

what they thought to be a 'hot petato voice', I have always had the 

auditory impression of a certain amount of pharyngalization. This 

applies also to 'Plummy voice'. together with a tendency to keep 

the larynx in a lowered position. The voice qualities of Harold 

Macmillan and Edward Heath, commented on earlier as having settings 

of lowered larynx with low pitch ranges, also show a lowered and 

backed setting of the body bf the tongue. 

Because the tongue is of relatively fixed volume (Paget,, 1930: 36),, 

it follows that2 unless there are strong, conpensatin'a'3 antagonistic 

tensions, any lingual constrictive setting will tend to have a 

corresponding and co-acting expansive tendency in one or more other 

parts of the vocal tract. Pharyngalizationj for example, enlarges 

the front part of the oral cavity:, as does velarization, to a sTmller 

extent. It should be mentioned that the volume of the tongue is. 

not absolutely fixed, however. Lindblom and Sundberg (1972), in 
( 
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comparing the tongue contour lengths in the production of spoken 

and sung, vowels, conclude that 

'Our investigation seems to suggest that the tongue contour 
between the tongue tip and the glosso-epiglottic fold 

exhibits some elasticity. The tongue is somewhat 
stretched when the tongue tissue is raised and/or when 
the larynx is depressed. The site of this spring- 
like property cannot be determined from our measure- 
ments but anatomical considerations make it seem likely 

that at least some of it should be attributed to the 

posterior portions. Also the tissues joining the 

glosso-epiglottic fold with the larynx can be compared 
to a spring. However, it appears to be stiffer than 

that of the tongue tissuesl(Lindblom and Sundberg2 
1972: 4). 

They establish that the line along the surface of the tongue in the 

mid-sagittal plane from the tip to the gloss o-epiglottic fold can 

vary by up to 20% (11.4 cm. for a spoken open back vowel to 13.7 cm. 

for a sung close front vowel, -with spoken vowels having shorter 

lengths than their sung counterparts). Variability within the every- 

day speech of a given individual, however, is likely to be less than 

the maximum given by LindblQm and Sundberg (1972: 2),, and the statemcnt 

that the tongue is of relatively fixed volume., in the gross differences 

between the different settings of the tongue that we are considering 

here, can stand. 

There is one type of setting of the body of the tongue which is 

of a different kind from the ones just discussed. This is a setting 

in which the centre of gravity of the tcngue remains more or less in 

its neutral position, and the segmental articulations tend not to 

dep This 
,,, art very far from the centre of the articulatory space. 
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centring setting is one usually found in so-called tmuffled voice',, 

and it will be discussed under lax voice in the section on settings, 

of overall muscular tension. Similarly, tense voices the other 

setting in the section on overall tension, usually involves a lingual 

setting where the centre of gravity of the tongue remains more or 

less in the neutral position, but with the segmental articulations 

being characterized by movements of greater radial distance than 

in 'lax voice'. (Tense voice is often impressionistically labelled 

'metallic voice'). 

After the Croup of lingual settings which can be seen as involv- 

ing primarily a shift in position of the centre of gravity, there is 

a small group of settings where the centre of gravity is displaced 

from the neutral position merely as an 'enabling' factor. This is 

the group of settings of the tip and blade of the tongue. Cý 

one example would be the consistent use of the tip of the tongue 
I 

as the principal active articulator in the front of the nouth instead 

of the blade, and another would be the reverse situation, of the blade 

instead of the tip. Honiknan (1964) gives nany suggestions about 

differences of shape and posture characteristically distinguishing 

the settings of the tip and blade of the tongue in English, French, 

Iranian, RussiýLn and Turkish. 

One further example is the tendency to m3. intain a hollowed, 

slightly retroflex setting. Both Sweet (1906: 74) and Honikman 

(1964: 77) suggest that this setting characterizes English spee--h 

(Received Pronunciation, rather3 explicitly in Honikman3 and one 

assumes that this was also the case with Sweet's cor-nent). 
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For all these tongue tip and blade aettings, the body of the 

tongue has to conform to a setting which enables the tip/blade to 

execute the appropriate movements. This would be particularly 

necessary in the case of the retroflex setting,, where to allow the 

tongue-tip to curl up at relevant moments ýhroughout the-speaker's 

utterances, the body of the tongue seems likely to be set in a 

slightly lowered and possibly slightly backed position, compared 

with its neutral configuration. It therefore seems reasonable to 

maintain that the tip/blade systerý though capable of affecting the 

quality of speech to an audible degree, is only relatively and not 

entirely an independent system3 depending to some extent on the major 

tongue body system. 

The limited independence of the tip/blade system is reflected in 

the perceptual nature of the effects of such settings. While the 

tongue-body settings can usually be heard underlying nearly every 

segment in continuous speech, the tip/blade settings exercise their 

auditory influence onlywhen the tip or the blade is the active 

articulator and even then they are in competition, as it were, with 

the auditory colouring of the ever-present tongue-body setting on 

which ar7 given tip/blade setting is superimposed. 

The sane can probably be said of a third lingual system, 

that of the root of the tongue. Not enough is yet known to be 

able to assert with confidence that the root of the tongue can be 

adjusted in habitual muscular settings which expand or constrict the 

pharynx sufficiently to produce different qualities in a speaker's 

voice. But it may well be, on the evidence of the contributions 

that sizeable movements of the root of the tongue make to segmental 
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quality., shown in X-ray records (Ladefogeds 1964)p that settings of 

the root of the. tongue would have to be included in a comprehensive 

model of voice quality, with the same semi-independent status as the 

tongue tip/blade system, with its actions needing to be facilitated 

by corresponding adjustments of the tongue body system. A descriptive 

statement of the pl-jysiology and acoustics of tongue-root adjustments 

would be very speculative at this time, and will therefore be omitted. 

The muscular physiology of tongue control is complicated and, 

in some details, controversial. The identity of the prime movers, 

or protagonist muscles, is reasonably well agreed, however, for the 

major parameters of movement of the body of the tongue (although the 

situation is made more complex by the fact that moving the tongue 

in any given direction can be achieved in a variety of ways by the 

synergistic action of different co-acting mu I scles). 

The following brief outline is distilled fron Hardeastle (19751 

forthcoming), Heffner (1950)j Kaplan (1,060)3 Luchsinger and Arnold 

(1965). 'Ian Riper and Irwin (1958)3 and Zemlin (1964). 

The body of the tongue can be lifted upwards prinarily by the 
Cý 

contraction of the stylogloss_us and Dalatoglossus muscles3 sometimes 

with some assistance of the s=erior and inferior longitudinal 

muscles. Figure 7 shc7gs the location and direction of pull exerted 

by these and other lingual muscles involved in settings of the tongue. 

The styloglossus runs d(ydnwards and slightly for-v7ards from the 

temporal bone to insert into the sides of the tongue; its upper 

fibres travel along the tongue., near the margins, almost to the tip 

of the tongue. The effect of contracting the styloglossus is to pull 
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the tongue up and back. It can be assisted in'this by the palato- 

glossus, which makes up the forward faucal archp and which starts in 

the forward part of the soft palate,, curving laterally fonTard and 

down., to insert into the sides and upper part of the back of the 

tongue, with its fibres blending with those of the styloglossus 

(Van Riper and Irwin, 1958: 379), and with those of the transverse 

lin, g, ual nuscle and the bZogloss s (Zemlin, 1964: '219). The action 

of the palatoglossus nornally is to act as one of the depressors of 

the soft palatej but when the velum is fixed in position by the palatal 

levators) contraction of the palatoglossus pulls the body of the 

tongue upwards. (The palatoglossus will be discussed more fully 

in the section on velopharyngeal settings). The lifting action of the 

styloglossus: and the palatoglossus may be helped by the superior 

and inferior longitudinal muscles, which, located entirely within 

the tongue and not attached to any part of the skeleton, serve to 

bunch the tongue from front to back. 

Tho muscles iihich are antagonistic to the upwards and backimrds 

tendency of the styloglossus and palatoglossus are the hyoglossus, iihich 

attaches the ! joid bone, to the sides of the tongue, and the genioglossus. 

The hyoglossus exerts a pull on the body of the tongue in a downwards 

and backwards direction, if the hyoid bone is immobilized by the infra- 

hyoid muscles. It is chiefly responsible, iAth the styloglossus, for 

adjusting the vertical positioning of the tongue body in the production 

of vowels (and hence for the vertical component of the radial displace- 

ment of the centre of gravity of the tongue in lingual settings). 

With appropriate vertical co-operation beWeen the styloglossus and 

palatoglossus pulling the tongue up and back and the 17oglossus pulling 

it down and back, another antagonistic element is needed to counter 
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the combined tendency to pull the body backwardsl, and this can be 

supplied by the genioglossus. The genioglossus is the bigj 

vertically fan-shaped muscle which (with the internal transverse and 

vertical muscles) makes up the bulk of the body of the tongue, running 

from the inner surface of the jaw., at the chin, backwards to the hyoid 

bone and u1niards to the dorsum of the tongue. Its action pulls the 

body of the tongue forward., when the jaw is in a fixed position. 

The body of the tongue is Pulled downvrards chiefly by the 

17oglossus, with the hyoid braced against its upward pull by the 

synergistically acting infrahyoids. 

The settings with an element of retraction from the neutral 

position are achieved by the contraction of all the muscles mentioned 

so far in this section, together with a contribution from the Middle 

pharyngeal constrictor pulling the body and root of the tongue tugards 

the back wall of the pharynx. The styloglossus, with the palatoglossus 

acting from a fixed velum3 and the hyoglossus from a fixed hyoid, 

equalizing their vertical mutual counteraction, allow their common 

retracting tendency to help to pull the tongue body backwards. The 

backwards tendency is checked and held to the necessary degree by 

the forwards pull of the p_eniohyoid from a fixed jaw position. 

The overall fronting component of settings of the body of the 

tongue is produced by the genioglossus as the prime mover, with 

antagonistic counteracting tension from, the styloglossus, and 

byoglossus from a fixed hyoid. 

It is more difficult to be confident about the pIVsiology of 

settings of the tongue tip/blade,, because of the multiple possibilities 
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of different synergistic muscle systems producing the same articulatory 

result. The follcrding comments should be regarded as plausible 

IVpotheses, rather than statements of established fact.. 

The setting of the tongue tip/blade, where the tip is the principal 

articulator in segmental sounds with primary articulation in the frmt 

of the mouth, relies mostly on the contraction of the superior long- 

itudinal muscle. This runs from the root of the tongue to the tip., 

immediately underneath the raucous membrane, and in protagonist contraction 

pulls the tip of the tongue upwards. In the retroflex setting3 the 

superior long 
U , itudinal muscle contracts to a greater degree and the tip 

is pulled both up and back. To be able to curl back in this way, 

the tongue tip has to be lengthened., and this'is done by the transverse 

muscle. This is a horizontal muscle whose fibres Pross the tongue from 

side to side,,, separating the superior longitudinal muscle from the 

inferior longitudinal. The transverse muscle doesn't reach the 

tip of the tongue, nor the surface,, and its contraction narrows the 

tongue., thus protruding the tip. 

The setting where the blade is the pririar7 articulator in the 

front of the mouth has to have the tongue tip lo-deredy and this is 

brought about by the joint action of the inferior longitudinal 

muscle, which runs the length of the tongue from root to tip low Cý 
down in the body of the tongue, and the upper fibres of the genioglossus. 

In all three tongue tip/blade_settings, the body of the tongue 

has to be in a position which enables the tip and blade to carry 

out their actions appropriately, i. e. the body is slightly retracted 

,, for the 'tip' setting, slightly fronted for the 'blade' setting, and 



- 146 - 

slightly backed and lowered for the 'retroflex' setting (as discussed 

above). 

Ile come now to the acoustic correlates of the various settings 

of the tongue. There are various ways of characterizing the acoustic 

consequences of changing the position of the centre of gravity of 

the tongue. One way would be to specify the range of frequencies 

within which the centre-frequency of a given formant is constrained 

to fall as a result of the setting. This is probably the best way, 

but specifying the fornant ranges for all the settings discussed 

above to this degree of precision is a very complex business, and is 

usually beyond the scope of this thesis. The alternative to specifying 

the formant ranges is to indicate in which direction the centre- 

frequencies of the form-ants tend to be changed, relatively to those 

in the neutral configuration, and to attach crude scalar estirations 

of the degree of deviation from the neutral norms. Thus, sometines 

it is possible to say that the 'range of fcrinant two is raised and 

compressed' relative to neutral values, but more often it will be 

necessary to use such phrases as 'form-ant two is raised slightly'. 

It may be helpful in attaching a certain degree of absolute 

quantification to the comments below to list the values for the 

settings of formant ranges on PAT that conform to the neutral 

setting of a vocal tract 17 cm. in length: the range within which 

the frequency-values of the first fornant are constrained to fall 

in the neutral setting is 100 - 1ý000 cs.; the second formant 

500 - 2,500 cs.; and the third forn-ant-l, hOO - ",., 400 cs. The fourth 

formant on PAT is normally fixed in value at 3,800 cs.,, and is 

weighted to represent the spectral contribution of all higher fornants. 
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Within these ranges, the values for the neutral vowel itself are: 

F1 - 500 cs.; F2 - 1,500 cs.; P3 - 2,500 cs. - as mentioned 

earlier. It is against this acoustic datum that the shifts of 

formant values due to changes of extrinsic lingual settings are 

specified here. 

The following commentary on acoustic characteristics incorporates 

data partly from the experiment on synthesising different voice 

qualities (Laver, 1964,1,067) reported below, but mostly from 

articles and books on acoustic phonetics by Arnold, Denes, Gimson, 

O'Connor and Trim (1958)., Fant (1957,1960,1962., 196.14) 1968), 

Peterson and Barney (1952) and Stevens and House (1963). 

In Zalatalized voice, with the body of the tongue raised 

vertically towards the hard palates the range of the first formant 

is lmTered, relative to the neutral setting; the second forrant is 

raised quite considerably; and the third is raised slightly. 

In settings of the body of the tongue which involve a fronting 

component) as in 2alato-alveolarized; alveolarized and dentalized 

voices, the first fornant is lmrer than in the neutral setting; 

the second formant is high, but drops in frequency progressively as 

the setting moves from palato-alveolarization through alveolarization 

to dentalization; and the third formant is kept relatively high. 

In velarized voice., with the body of the tongue raised and 

retracted, the first formant is slightly higher than for the neutral 

setting; the range of the second forrmnt is raised and compressed; 

and the range of the third formant is also raised and compressed. 
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In 12haryngtalized voicei with th-- body of the tongue retracted 

towards the back wall of the phai7nx, and possibly slightly lowered 

also, the first formant rises and the second formant drops, causing 

an Fl - F2 prQximity. 

'Not until th-- tongue comes very close to the back 

wall will IF1 be la-tered again' (Fant, 1957: 19). 

The third formant is also rather low. 

In the rather rare setting of the body of the tongue which 

involves a lowering of the centre of gravity of the tonc,,, ue without 

any backward movement of the centre of gravity itself., the first 

formant, is raised, and the second and third lowered. 

The acoustic characteristics of the settings of the tip and 

blade of the tongue are difficult to specify, because they are 

coloured by the effects of the 'enabling' settings of the body of 

the tongue. The one setting that can be specified quite easily is 

the retroflex setting. When the degree of retroflexion is slight., 

the fourth fornant is lowered and close in frequency to the third 

formant. When retroflexion is more severe, the third fornant is 

lowered to values close to those of the second formant. 

iii) - faucal settings 

Another group of configurational settings of the supralaryngeal 0 

vocal tract are settings of the faucal arches, or pillars, which I 

can constrict the vocal tract in an approxinately coronal cross- 

section at the back of the mouth. 

The faucal pillars are the two sets of muscular arches, one 
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behind the other, f= ed by the palatoRlossus and the palatopharynt--_: eus 

muscles, located at the junction of the mouth and the pharynx) connecting 

the soft palate to the tongue, the side walls of the plmi7nx, and the 

lar7nx. 

I The front set of faucal pillars, which are visible at the back 

of the mouth supporting the pendent uvula centrally between them., 

are usually called the glossopalatal arches. They are made up of 

the paired palatoglossus muscle, described earlier in the section on 

lingual settings. The rear set of pillars are made up of the paired 

palatopharyngeal -muscle, which runs from the velum downwards in the 

walls of the phar7nx to be inserted in the posterior border of the 

thyroid cartilage of the larynx. There is a triangular space 

between the two sets of arches, which contains the palatine tonsils. 

The major function of the faucal muscles in speech is to pull 

the velum doi-iruards. The palatoglossus) as we have seen immediately 

above in the section on lingual settings, can also function as a 

linguan elevator, when the soft palate is braced by the palatal 

elevators (-which will be discussed below in the section on velopharyngeal 

settings). The palatopharyngeus, similarly., when the soft palate 

is fixed in position, can help to raise the larynx and lower the 

pharynx. 

When the palatoglossus and the palatopharyngeus contract against 

the resistance of a fixed velum and larynx, the effect is to approx- 

imate the sides of the arches, constricting the vocal tract at the 

mouth-pharynx junction. Figure 8 is a schematic diagram of the CD 
location and action of the faucal muscles. 
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FiRure 8. A schematic diagram of the location and action of 
the faucal nuscles. ' 
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2. Palatopharyngeus n. - 5. Soft palate 
3. Thyroid cartilage 

III" 

IeI .1 
33 



- 150 - 

Latitudinal approximation of the faucal pillars has been said 

by a number of writers to affect the quality -of the voice. Alexander 

Graham Bell (1908: 19-21) traced a type of voice quality that he 

heard in a school for the deaf (a quality he described as being 

'decidedly unpleasant, the voice resenblingy somewhat the cry of a 

peacock'., and as having 'a peculiar metallic ring, somewhat like the 

tone of a brass musical instrument') to the effect of approxintating 

the faucal pillars. He was able to train these deaf speakers to 

relax the muscles of the pillars., land at once the voice became 

natural and pleasant in quality'. He also suggested, in an 

appendix to the same book (p. 123)., that 

'When the posterior pillars of the soft palate 
approximate so closely as almost to touch, a very 
disagreeable reedy-quality of voice results, which can 
be best described as a sort of "Punch and Judy" effect. 

Pike (1943: 123-124) tentatively associates the act of 

approximation of the faucal pillars with a possible 'lower pharynacal 0 

constriction, glottal tension, and usually a raising of the larynxI. 

and calls the result Ifaucalization'. 

Greene (1964: 48-49) savs that 

'The palatoglossus and palatophar-. rngeus may be considered 
in relation to the pharyngeal resonator. Their muscular 
arches form a flexible and variable arch of communication 
between the oropharynx and oral cavity, and if over- 
tensed are capable of materially decreasing the dimensions 

of the oropharyngeal outlet and creating a "cul-de-sac" 

resonator as West calls it I. 
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She is referring, to West, , Ansberry and Carr (1957)., and the Icul-de- 

sac' concept is one which has been put forward to explain the acoustic- 

articulatory basis of nasality. This 'cul-de-sac' theory was 

originally suggested by Russell (1931) and West (1936), and will be 

discussed in detail in the section on velopharyngeal settings. 

The metallic quality referred to above by Bell may be partially 

explained by Pike's hint that a degree of lower pharjngeal constriction 

and glottal tension is present in faucalized voice, suggesting a 

general state of marked muscular tension. Given that the palato- 

pharyngeus is connected to the thyroid cartilage, it is not surprising 

that its contraction should be associated with a disturbance of the 

fine mode of vibration of the vocal cords, and with constriction 

of the lower pharynx and upper larynx. The section below on tension- 

dependent settings of the whole vocal apparatus suggests some acoustic 

correlates for the tensed condition of the walls of the vocal tract 

which may be relevant to Bell's and Pike's comments., and for the 

component of nasality implied by Greene's statement. The acoustic 

effect of constricting the vocal tract at the junction of the pharynx 

and the oral cavity is to raise the value for the frequenýy of the 

first formant, compared with that for the neutral configuration, and 

to lower the value for the second formant (Fant, 1960: 210). The 

most frequent involvement of the faucal muscles in voice quality is 

of course in nasal voice, discussed later, where they contribute 

to the complex acoustic characteristics of nasality. 

iv) pharyngeal settinps 

We have seen that constriction and expansion of the pharynx 
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can be due to the effect of lingual settings., where the body of the 

tongue can be retracted into the pharynx., constricting it,, or fronted., 

expanding it2 or where, perhaps, the root of the tongue might act 

semi-ind, ependently of the body, and constrict or expand the lower 

part of the middle pharynx. 

There still remainsý however, the possibility of constriction 

and expansion of the pharynx by means of the muscles of the pharynx 

walls themselves. Apart from their function in speech, these muscles 

play a large part in the physiology of miallowing, together with the 

muscles of the tongue, and the details of the physiology of the pharyn- 

geal muscles as part of the overall swallow mechanism have been commented 

on at length by Bosma (1953,1957a, 1957b, 1961a, and 1961b), and Bosma 

and Fletcher (1961,1962), Greene (1064), Kaplan (1960)., and I-Ilerritt, 

Nielsen, Bosmaý Goates, Haskins) Ramsell and Lamb (1957). 

Zonlin (1964: 225) describes the phax7nx as follcn; s: 

'The pharynx is a cone-shaped tube about 12 cm. in 
length, and wider at the top than at the bottom. it 
is about 4 cm-, wide at its extreme width superiorly 

and about 2 cm. from front to back. It narrows 
considerably until, at the level of the larynx in 
front and the sixth cervical vertebra behind, it is 

about 2.3 cm. wide. At its lowest extreme the 

pharynx is continuous with the esophagus, and at 
this level the front and back walls of the pharynx 
are in direct contact with one another and separate 
only to permit the passage of food into the esophagus'. 

Settings of the upper part of the pharynx (the nasopharynx) will 

be commented on below, in the section on velopharyngeal settings, and 
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some remrks have already been made on settings of the laryngo- 

pharynx in raised and lowered larynx voices. Discussion hore will 

concentrate on settings of the middle pharynx, or oropharynx, which 

extends from the soft palate to the hyoid bone (Zenlin, 1964: 226). 

Dnphasis has been placed., throughout., on the complex mutual 

interdependence of the muscle systems used to achieve particular 

settings, which have been analyzed as if they were independent of 

each other. Together with the hyoid complex, (with which the oro- 

pharyngeal complex itself interacts)., the settings of the oropharynx 

furnish one of the best examples of the intricate interlocking of 

muscle systems which affect, and are affected by, settings in 

various parts of the vocal tract and larynx. Laryngeal, velo- 

pharyngeal, tongue-bodys tor; gue-root and hyoid-positioning settings 

all potentially interact with oropharyngeal settings. 

The oropharynx is affected by all the pharyngeal muscle. -, which 

fall into two major groýaps, an 

touter and inner layer which are not readily separable 
throughout. The outer layer is arranged circularly and 
is comprised of three constrictor muscles' 

(i. e. the superior, middle and inferior (pharyngeal constrictors)) 

(Kaplan2 1,060: 20-3). 

IThese muscles change the diameter of the tube. The 
inner layer is roughlylongitudinal, and it includes t, 
the palatophar7ngeus, salpingo-, oharyngeus, stylopharyngeus 
muscles, and other irregular muscle bundles. The inner 

muscles function in elevationj depression, expansion and 
contraction of the phar 

, 
ynxI (Kaplan, 1960: 204). 

The complexity of function of sone of these inner muscles is shown 
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by Greene (1964: 48): 

'The stylopharyngeus and salpingopharyngeus muscles 
reinforce the lateral pharyngeal walls and upon 
contraction raise and shorten them, decreasing the 
transverse and longitudinal measurements of the 

pharynx. At the sane time, by reason of their attach- 
ment to the larynx, they assist in elevation of the 
lar, ymx 1. 

Figure 9 is a schematic diagram of the pharyngeal. muscles and 

their action. The superior pharyngeal constrictor, the weakest 

of the pharyngeal constrictors, acts in a sphincteric role in helping 

to lift the velum to a closed position, and will be discussed in the 

section on velopharyngeal settings. But it should be noted here 

that some of the fibres of this muscle have their origin fairly low* 

down on the sides of the tongue., and in contraction tend to lift 

the tongue root upwards and backtiards, constricting the oropharynx 

to some degree. 

The middle pharynr,,, eal constrictor is the principal muscle 

involved in constricting the oropharynx. It has its point of 

origin on the horns of the hyoid bone, and from there it runs upward 

and backward round the sides of the pharynx, formingp a U-sha ped sling 

with the arrrs pointing forwards and down. The fibres of this muscle 

spread out in a fan-like shape, with only the middle fibres running 

horizontally, from the area of the root of the tongue round to the 

back of the oropharynx meeting in the midline pharyngeal raphe 

(Zenlin, 1964: 229); the lower fibres run doimiards and backwards 

beneath the inferior constrictor, and the upper fiýres rise to cover 

the lower fibres of the superior constrictor. In. contraction,, the 

effect is mainly to narrow the oropharynx; the hyoid tends to be 
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lifted, but only slightly because of the nearly horizontal plane 

of the fibres in that area (Hardeastle, 1975, forthcoming; Kaplan, 

1960: 204). 

The inferior pharyngeal constrictor rises in a backwards and 

upwards fan of fibres from its origin, which is on the cricoid and 

thyroid cartilages. These fibres also raeQt at the back of the 

pharynx in the midline pharyngeal raphe (Zemlin, 1964: 228). The 

lowest fibres run horizontally and the others rise upwards to cover 

most of the middle constrictor. In contraction it can pull the 

larynx upwards., but when the larynx is fixed by the infrahyoids., the 

inferior constrictor narrows the upper larynx and 
; 

owcr pharynx in a 

sphincter fashion. It is the broadest, thickest, and strongest of 

the pharyngeal constrictors (Hardeastle, 1975., forthcoming.; 

1960: 204; Zemlin., 1964: 229). 

The stylopharyngeus muscle, also paired, runs doum each side of 

the pharynx from its origin on the temporal bone to its triple 

insertion in the constrictor musculature, the palat9pharyngeus and the 

back edge of the tIVroid cartilage. Its contraction-either pulls 

the larynx and the vmlls of the pharynx u,. miards., or, if the larynx 

is fixed by the infrahyoid muscles, widens the pharynx laterally 

(Kaplan, 1960: 205). This is opposed to Greene's view, quoted 

above,, that 

'The stylopharyngeus and salpingopharyngeus muscles 

reinforce the lateral pharyngeal walls and upon contraction 
raise and shorten them, decreasing the transverse and 
longitudinal neasurements of the pharynx'. 

Greene doesn't change her position in the latest (1972) edition of 
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her book and doesn't cite any source. The question hinges on the 

exact anatomy of the course of the stylopharyngeus muscle vertically, 

and Zemlin (1964: 229) supports Kaplan's description. 

The Paired salpinZopharyngeus runs vertically from the-cartilage 

of the Eustachian tube to the back and side of the pharynx., blending 

with the palatophiaryngeus to insert on the thyroid cartilage. 

Contraction of the muscle 

'opens the Eustachian tube, elevates the pharyngeal 
musculature, causes the bulging of a vertical fold in the 
lateral pharyngeal wall., and thus narrows the pharynx 
from the sides' (Luchsinger and Arnold., 1965: 448). 

The lateral narrotding by this means and by contraction of the pa-lato- 

pharyngeus (the posterior faucal pillars) is substantial. Luchsinger 

and Arnold (op-cit. ) P. 450) cite Harrington (1944) as saying that the 

salpingopharyngeus muscle is the most essential component of lateral 

narrowing, * Greene (1964: 46) says that the contraction of the 

salpingophaxyngeus bunches the lateral pharyngeal mucosa to the extent 

of 'diminishing the transverse diameter of the pharynx by one third'. 

The acoustic effect of constricting the pharynx by means of 

either the pharyngeal muscles or by retraction of the body or the 

root of the tongue is likely to be similar, as far as formant 

frequencies are concerned. The effect, varying in degree with 

different pharyngeal configurations., would be a rise in the first 

forrrant and a lowering of the second, tending to cause a first 

formant - second formant proximity (Fant,, 1957: 19,11. 

The acoustic effect on fornant frequencies ol" expanding the 
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pharynx would depend partly on what correlated constrictive tendencies 

were simultaneously exerted elsewhere in the vocal tract, but one 

component would be a lowering of the frequency of the first formant. 

Another acoustic factor than formant frequencies would be the 

feature of formant bandwidths, deriving from the tension, and there- 

fore acoustic characteristics of absorption., reflection and radiation 

of sound energy, of the muscular walls of the pharynx. Hardcastle 

(1975, forthcoming) suggests that isotonic contraction of the pharyngeal Ca 

muscles narroru the pharynx., but that isometric contraction of the 

pharyngeal muscles., (where the configuration of the pharynx rerains 

unchanged because the mutually-antagonistic tensions of all the local 

muscle systems exactly balance each other), would 'have considerable 

effect on the resonance quality of the laryngeal tone giving it a 

metallic, strident quality'. This would be because the tensed walls 

of the pharynx would damp the sound wave less than relaxed walls, and 

the resultant decrease in damping is reflected in narrower formant 

bandwidths. 

This contribution of formnt bandwidth factors to overall 

-he voice will be discussed more fully in the auditory qualities of 4. 

section on tension dependent settings. 

v) m andibular settini7, s 

In continuous speech, most speakers visibly move their 1(7,; er 

jaw vertically upwards and doinvards, moving slightly for almost each 

segment. This perhaps is to be anticipated) given the intimate 

anatomical linkage that we have been discussing above between the jaw 

and the tongue and hyoid bone. This linkage is reflected in the way 

I 
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that the jaw can be seen to move in sympathy with the articulations 

of the body of the tongue. Underlying these moment-to-moment 

variations of jaw position, a general tendency can usually be 

discerned towards keeping the jaw in a particular setting. 

The jaw has four dimensions of movement,, all of which can 

potentially be involved in extrinsic settings in voice quality. These 

dimensions are: vertical (close and apen); horizontal (protruded and 

retracted); lateral (left and right); and rotational, in the coronal 

plane, with one side higher than the other. All these dimensions of 

movement are biologically important in biting and chewing.. but speech 

doesn't usually exploit all four. The principal speech-related 

dimension is the vertical, and most mandibular settings in voice 

quality are of this sort. . 
It is a nice support for the view that 

most extrinsic settings are usually derivative of the articulatory 

tendencies of spoken language, that while many speakers are characterized 

by vertical settings of the jaw, the use of the other dimensions is 

much less frequently seen. 

There are two chief exceptions to this, although neither case 

is particularly common. The first is the use of a slightly protruded 

setting, usually coupled with a slightly open vertical setting. This 

can often be heard in idiosyncratic segmental pronunciations of the 

voiceless alveolar fricative in Erigglish; as an audible segmental 

quality., it is very distinctive,, and even when the posture is 

generalized to an overall mandibular setting., the fricative remains 

auditorily very prominent. 

The other ca-se is one typified by. the late Robert 'Newton in his 

film role of Long John Silver in Treasure Island, and much imitated 
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for humorous effect. It consists of a laterally offset position of 

the Jaw, with a slight coronal rotation, lowering the same side as 

the lateral shift. The visual effect of the setting is often 

exaggerated2 in such imitations, by the lip opening being similarly 

lateral2y distorted. 

A thirds minory case which might be mentioned here, though it 

will be discussed beloti in a moment., is the open and retracted Jaw 

setting that is cometimes seen accomparVing a lowered larynx setting. 

Given that it is very much more common to see variations of 

vertical adjustments of the jaw, it will be these that -uill continue 

to be discussed here, mostly leaving the other possibilities aside. 

The muscles that serve to close the jaw are very strong, and 

can contract very fast: Zemlin (1964: 240) states that 

'although the jaw is a rather massive structure,, it is 

Ap of the tongue. (surpassed) in nobility only by the 4. 

That is, the maximum rate of movement for the tip of 
the tongue is approximately 8.2 per second'. 

Van Riper and Imin (1958: 360) also point out that 

fall the muscles that act strongly on the jaw act to 

close it. The javr can be opened or dropped with 

much less strength than it can be closed. We must 

wcrk to keep our mouth shut. It opens quite easily'. 

This last quotation has implications for the nuscular setting that 

we have adopted as the neutral, datun. configuration of the vocal 

tract. Acknowledging that the tongue is to some degree independent 

of the mandibular setting, nevertheless it is necessar-y to emphasize 

that the position of the jaw envisaged in the specification of[thel 
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the neutral configuration is not one whare the muscles which serve 

to close the jaw are coikoletely relaxed, allowing the jaw to fall open 

under the force of gravity. Rather., the neutral mandibular setting 

is seen as the one which'interferes least with the tongue and lips 

achieving a configuration of the vocal tract which most nearly 

approximates to an equal cross-sectional area along the full length of 

the vocal tract. This means that the neutral setting of the Jaw has 

to be achieved by a positive degree of contraction of the muscles 

I that lift the Jaw, and that this setting lies between the two extreme 

possible settings, maximally open., and completely closed, with clenched 

teeth. HaW intermediate possibilities exist between these two 

extremes: the voice qualities of Harold Macmillan and Edward Heath, 

discussed at a nurber of points above, while similar in other 

extrinsic respects such as lowered larynx with lou pitch range, and a 

lowered and backed setting of the body of the tongue, are different 

to some extent in their mandibular settings. Edward Ifeath tends to 

keep his jaw setting either neutral or slightly open, while Harold 

Ir, acmillan seems habitually to allow his jaw to drop open nearly to its 

maximum: it may well be that the relaxed state of the jaw -muscles in 

such a setting gives him his air of continual, wondering astonishment 

at the foolishness of the world2 particularly when combined with his 

habit of keeping his eyebrows raised for an exaggercýtcd length of 

time. This is rather a frivolous comment on 11r. Macmillan, but it 

serves to make the point that indexical judgements abut speakers' 

characteristics gather their diagnostic clues just as much from. 

components of voice quality (which often have, as in this case2 a 

visible element)2 as from other areas of evidence. 

There are three main paired muscles which serve to raise the jaw, 

I 
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the internal pteEyrroi . the masseter and the jerrporalis muscles. 

Figure 10 shows the location and direction of action of these muscles. 

The internal pterygoid muscle has its origin on the skull (on 

81 

the perpendicular Plate of the Palatine bone and on the lateral 

pterygoid plate (Zemlin, 1964: 243)). It runs backwards., downwards 

and laterally, to insert on the upper middle surface of the Jaw bone 

at its angle and on its vertical section. Its chief function is to 

raise the jaw, assisting the masseter muscle, but it can also be used 

to protrude the jaw, and used unilaterally., to pull the jaw to one 

side (Kaplan, 1960: 265). 

The nasseter muscle is the most powerful jaw muscle (Hardcastle) 

1975., forthcoming), and runs from the lower edge of the cheekbone more 

or less vertically downwards to the angle of tl-o lowor jaw (Van Riper 

and Irwin3 1958: 358). The more superficial part of the muscle 

lifts the jaw (and is used also in grinding 'the teeth together), and 

the deeper fibres can be used to protrude the jaw (Kaplan) 1960: 265). 

The last of the muscles which act to close the jaw is the 

temporalis muscle. This is a wide, thin, fan-shaped muscle which 

starts on theskull, at the wide end of the fan, attached to a wide arc 

stretching from the temple to a point on the skull above and behind the 

ear. From this origin, the fibres converge rapidly as they run 

fomard and down under the cheekbone to insert on the forward surface 

of the whole of the vertical part of the jaw bone, down as far as the 

angle of the jaw (Zemlin, 1964: 243). Because the fibres of the 

temporalis run forwards as well'as downwards, it can be used to help 

to retract the jaw as well as to close it (Kaplan, 1960: 265). 



Figure 10. A schematic diagram of the location and action of the 
nandibular muscles. 
1. Internal pterygoid m. 
2. Hasseter m. 
3. Temporalis m. 
4. External pterygoid m. 

5. Geniohyoid m. 
6. Anterior belly of the 

digastricus n. 
7. IVlohyoid m. 
8. Genioglossus m. 

(after Hardeastle) 
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Lowering of the jaw necessarily involves the co-operation of 

the three powerful muscles just described, even when the jaw is being 

allowed to fall open mostly under the force of gravity. The muscles 

which actively open the jaw are: the external pterygoi , the 
_genio]7ýyoidl, 

the anterior belly. of the digastricus., the mylohvoi and the Cenioglossus. 

Figure 10 shows the location of these muscles. The positions and 

directions of action of all the muscles have been discussed in earlier 

s(r, tions, except for the external pterygoid. This is a paired muscle 

with its origins on the skull in front of the hinge of the jaw - 

specifically, it has two origins; one on Ithe lateral portion of the 

greater wing of the sphenoid bone., and the other (.... on .... )/ 

the lateral surface of the lateral pterygoid plate' (Zemlin., 1964: 

241). The fibres of the muscle run horizontal], y backwards to the 

temperomandibular joint of the jaw., just in front of the ear., and 

exercising a forward pull on the topmost extension of the jawbone just 

above the joint and on the capsule of the joint., both rotate the jaw 

downwards and pull the jaw forwards. So. like many of the muscles 

associated with the jaw) the direction of the main pull is not 

just unidimensional. Also, being a paired muscle) it can contract 

utlaterally. When this is done, the effect is to rotate the jaw 

slightly to the non-contracting, side (Van Riper and Irwin, 1958: 0 
360). 

I Heffner (1950) gives a concise description of the actions of the 

muscles which lower the jaw, although he relegates the external pterygoid 

to the role merely of assisting the internal pterygoid to protrude the 

jaw and to nove it laterally. He writes: 

'The downward novement of the jaw can be assisted by the 
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contraction of a number of muscles connecting it with 
the hyoid bone, provided the latter is not allowed to 

rise. The diCastric muscles., from the chin to tIm side 

of the hyoid) the rrjlolqoid muscles, which are broad 

sheets of fibres from the sides of the randible to the 

body of the hyoid bone, and the geniohyoids from chin 
to hyoid., when contracted, tend to bring the jaw to the 

17oid bone. -If at the same time the latter is pulled 

upon by the sternohyoid and omohyoid muscles, the jaw 

will be drawn dawn vigorously. Whether or not the whole 
head comes with it depends in part upon the action of 
the muscles which close the jaws' (Heffner, 1950: 35). 

This last comment, about the head bending forward and down, is 

interesting. Speakers 'who use a lowered larynx voice quality, with 

a low pitch range (deeper pitch being facilitated by the relaxing 

effect on the pitch mechanism of the larynx by the mechanical down- 

wards pull of the infrahyoids)., assume a jaw setting which often 

pulls their chin inwards and down, together with a slight rotation 

downwards of the head. This then would be an example of a constellation 

of extrinsic settings, with each component setting facilitating or 

being facilitated by the others. 

In referring to different vertical mandibular settings, we can 

use the conventInal phonetic terms close and oDen, when there is a 

deviation from the neutral setting. Ile could say of a speaker who 

habitually keeps his teeth clenched during speech., or nearly clenched3 

that he had (say) a Ivelarized voice with raised larynx and a close 

jaw setting'. If it is needed to give Iabels to jaw settings which 

involve other dimensions of movement than the vertical, terms such 

as protruded, retracted, and offset could be used. 

The acoustic effect of mandibular settings is similar to that 
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of the longitudinal and latitudinal labial settings. Stevens and 

House (1954: 35-36) point out that in the reýion of the vocal tract 

about 15 cm. from the glottis, the cross-sectional area and the length 

of the front 3 cm. or so of the tract are controlled primarily by 

the mandible and the lips. A close mandibular setting is thus 

likely to have an acoustic effect like that of a protrudedlip- 

rounded setting, -a lowering of the formant frequencies, with the 

higher formants more affected. An open mandibular setting will have 

an acoustic effect like that of a labial setting with spread lips, - 

formant frequencies being raised. In specifying the acoustic effect 

of any particular mandibular settingj, the speaker's labial setting 

also Ims to be taken into account, since the relationship between 

mandibular and labial settings is such that each can magnify or 

diminish the other's effect. 

(c'N Velo2harrngcal settings 

Apart from the neutral velopharyngeal setting, which will be 

defined in a noment, there are two settings, giving nasal voice 

and denasal voice. More has been written on the subject of nasality 

than about any other aspect of voice quality. It nevertheless renains 

an area characterized in phonetic writings by misconceptions and vague- 

ness. Part of the vagueness is due to the lack of explicit distinction 

between some of the terms used to refer to the phýnonena of nasality. 

One quite co. mmon term, that might sirgest itself as referring to a 

single phenomenon, is 'nasal twang'. It is probably fair to say 

that it is normal2y restricted to the description of a voice quality 

setting (Heffner, 1950: 31, ', as opposed, for instance, to nasality 

which occurs on an individual segment. But 'nasal twang' is not 

consistently used., as far as I can establish, for any particular eiven 

type of nasality in voice quality. We shall expl-ýre so. -: ie o2 the 
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different types of nasality in a moment, but given that different 

types do exist, we cannot be sure that 'nasal twang' is not being 

used for different phenomena by the various writers who use the term., 

such as Abercrombie (1967)., Appaix, Sprecher, Henin and Favot (1963).. 

Berry and Eisenson (1942,1956), Bullen (1942). Davis (1941). Heffner 

(1950), Greene (1972), Luchsinger (1968), I-leader and Muyskens (1962)., 

Paget (1930)y and Sweet (1877,1890b). 

Direct conment about nasality as a feature of voice quality 

doesn't seem to begin in writings on phonetics until the seventeenth 

century, when Sibscota (1670: 14), translating Deusingen (1660) 

wrote 

I .... those that are Deaf .... speak thorouCh the nose, 

as Aristotle affirms in his second and fourth Problem 

We have noted that Iýayly (1758: 160) commented that 

'The most remarkable ill tones arise from what is called 

speaking through the nose and in the throat') 

and that Herries (1773: 55) wrote about 

I.... that dull., disagreeable sound, which we call 

sneveling or SPFAK]2,. TG TH. ROUGH THE NOSE. The 

latter te. -M is entirely wrong, because it is the 

defect of NOT speaking throl the nose, which occasions 
that impropriety of articulation'. 

Webster (1709: 106-109) referred to nasality in the passage quoted 

earlier about 

'the drawling., nasal manner of speaking in New England 

the great error in their manner of speaking 

proceeds immediately from not opening the mouth sufficiently. 

Hence the words are drawled out in a careless lazy manner,, or 

the sound finds passage throwgh the nose'.. 
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By the tirst part of the nineteenth century, the label Inasall 

was being used for a quality of the voice., by writers such as Rush 

(1827) and Willis (1829) without arW need for explanation, and by 

the time Sweet (1877,1890b) and Bell (1908) were writing about 

voice quality., it was fairly firmly established. 

We can mwntion in passing that a variety of terms are used for 

Inasal voice' and Idenasal voice' in the technical vocabulary of 

speech pathology, where there is no established single usage. They 

include not only 'nasality' and Idenasalityl (Moore, 1957 )2 but also 

such labels as: . 1rhinophonial (Travis., 1931); Orhinolalia (clausal 

apertal mixta)t (Luchsinger and Arnold, 1965); 117perrhinonhonial, 

hyporhinophonial, 'hyperrhinolalialt 'hyporhinolalial (Greene) 1972); 

and thypernasalityl and 1hyponasalityl (Ilan Riper and Irkin, (1958)). 

An alternative to the phrase Ivelopharyngeal settings' used here 

could be Ivelic settings', and Ivelic setting' will often be used as 

an informal paraphrase throughout this section. 'Velopharyngeall is 

preferred to Ivelic' in the fonml vocabulary of the descriptive 

system for a Cood reason,, however. That is3 there is a Cood deal 

more to consider in the physiology of nasality and denasality than 

Just the position of the velum; and it is in keeping with the theme 

running through the whole of the descriptive model, of interdependence 

of muscle systems in different parts of the vocal trapt., that Ivelo- 

pharyngeal' is used as a reflection of the effect of velic activity 

on the activities of the pharynx (and hence of the tongue and the larynxý- 

We shall, see that some of the vagueness and misconceptions about nasality 

could well be attributed to the over-simplistic view of velophax-jngeal 

action as involving only the positionin. - of the velum. that is contin- 

ually repeated in much of the phonetic literature. 
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The definition of the neutral setting of the velopharyngeal 

valve system was described earlier,, in the specification of, the 

neutral configuration of the whole vocal tract., as being one of 

velic closure. That was adequate for the earlier discussion of 

longitudinal and latitudinal settings of the tract, where analytic 

attention was focused on articulatory details which are relatively 

indepenodent of velic involvement; but this will now have to be 

modified. To define velic settings as single, static postures of the 

velopharyngeal system, as it were, is to disregard the special function 

of the velum in continuous speech, where it is said to change djTmmcally 

from velic closure to velic opening depending on the type of segment 

involved. We might say that the neutral velic setting is one where 

the velum is closed for all but nasal segments. But this is super- 

ficial because it is not only fully nasal3 non-oral) segments that 

are made with velic opening, but also, in English and presumably 

in all the other languages of the world, the anticipatorily-nasalized 

stretch of segmental production immediately preceding the fully nasal - 

sounds. If one then allows tho neutral setting to require velic 

opening on all 'fully nasal' segments and on the anticipatorily- 

nasalized stretch of segmental production ir, =diately preceding those 

segments, the difficulty then emerges of h(xi to specify the permissible 

(durational and qualitative. ) amount of anticipatory nasalization in 

a way that is adequately general to all languages rather than more 

narrowly lark-, uage-specifile. One uay out of this difficulty is to 

adopt as a convenient fiction an interim definition that is based 

partly on pl7siological constrairts on articulation. In this 

(articulatory. ' definition, the neutral velic setting has velic 

closure on all segments except those where velic opening is criterial 

for their phonological identity in a given language, and on those 
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segments immediately preceding them where anticipatory opening of the 

velum is controlled by universal constraints applying to the temporal 

integration of the activity of different muscle systems of the vocal 

tract. This approach has the apparent disadvantage of bringing 

phonological considerations to bear on what is ccmmonly supposed to 

be the independent field of general phonetic description; but this 

might not be the disadvantage that it seems at first sight, because 

a reasonable case can be argued for the position that any linguistic- 

ally-notivated theory of general phonetics must have its foundation 

in phonological assumptions of one sort or another. This is not 

the best place to explore the argument, though, and it will be 

discussed in the chapter dealing with semiotic aspects of spoken 

communication. For the moment, then, the neutral setting of the 

velum. will be taken to be the one where the velum is closed except 

for fully nasal segments and the minimum possible stretch of preceding 

articulation. Not enough is Immm at the moment about unavoidable 

constraints on the operation of the various muscular systems of the 

vocal tract to be able to assert that English,, for example, character- 

istically requires more than the minimum amount of anticipatory nasal- 

izationý or only the minimal amount, so it is in this sense that the 

definition of the neutral position is something of a convenient fiction. 

It will be understood fron the earlier coments about the 

lpheno. mena of nasalitylý that the concept of 'nasality' is taken to 

include a number of auditorily distinguishable voice qualities, which 

can reasonably be grouped together as variations of the single major 

category of a nasal voice. The acoustic criteria by which this can 

be justified will be set out after an account of the physiology of 

the velopharyngeal system and a discussion of conventional phonetic 
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treatments of the area of nasality. 

The pl7sioloey of the velophar7ngeal system has been the subject 

of research by many workers., though largely from other disciplines 

than general phonetics. The facts about the action of the groups 

of muscles that serve to open and close the velum are reasonably well 

established., -with not marW areas of controversy., and the account 

given here represents the consensus of opinion amongst the summiry 

reports of Hardcastle (19751 forthcoming), Luchsinger and Arnold 

(1965), Greene (1964), Zenlin (1964)j Kaplan (1960) and Van Riper 

and Irwin (1958). 

The mechanism which lowers the velum consists basically of two 

inverted muscular slings., made by the palatoglossus and the palato- 

pharyngeus) both of them paired muscles. The palatoglossus has its 

point of origin in the forward part of the body of the soft palate, 

and curves laterally forward and down to insert into the sides and 

upper part of the back of the tongue., where its fibres blend with the 

styloglossus2 the transverse lingual muscle and the hyoglossus. The 

palatoglossus forms the forward arch of the faucal pillars, and was 

discussed briefly in the earlier section on faucal settings. In 

contraction, its effect is normally to approxinate the sides of the 

forward faucal arch, and to pull the velum downwards, when the body 

of the tongue is braced against its tension. When the tongue is not 

braced3 however, palatogloszal contraction tends to pull the body of 

the tongue slightly upwards and backwards. 

The palatopharyngeus also has its points of insertion in the body 

of the soft palate, and curves laterally dowm-mrd, through the side 

walls of the pharynx, to insert in the back border of the t1qroid 
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cartilage of the larynx. The upper part of the muscle forms the 

back arch of the faucal pillars, and was discussed briefly in the 

earlier section on faucal settings. Contraction of the palato- 

pharyngeus approxinates the sides of tl-e back faucal arch, and pulls 

the velum downwards., if the larynx is braced by the infralvoid system. 

If it is not braced5 then the larynx and the lower pharynx tend to be 

pulled slightly ulvards. 

The palatoglossus and the Palatopharyngeus combine synergistically 

to lower the velum, acting as a pair of slings with their concavity 

directed downwards. It is important to'note that lowering the velum 

is not merely a passive relaxation of the muscles which lift the veltuTi) 

allvding the velum to open by gravity alone. It has been established 

by the use of electro-myography and cineradiography (Fritzell, 1969; - 

Mbkerj Lindqvist and Fritzell, 1972) that the palatoglossus in 

particular is active in pulling the velum d(7mTnwards. 

A schematic diagram of the location and action of the two muscles 

was given earlier in Figure 8, in the section on faucal settings. 

This information is included for convenience of reference in Figure 

which is a combined schematic diagram of the action of the muscle 

systems which raise and lower the velum. 

The action of the palatoglossus, when tensed, affects other 

settings of the supralaryngeal vocal tract. Diamond (1952) suggests 

that not only is the palatoglossus inserted into the sides of the 

back of the tong , ue, but that some Xibres of tle palatoglossus itself 

continue transversely through the body of the tongue to form a 

sphincter system rather than merely a sling system. Most writers 



Pip,, ure 11. A schernatic diagram of the location and action of 
t1he velo-jharyn, --, eal r-riuscles. 
1. Palatal tensor m. 6. Tongue 
2. Palatal levator m. 7. Thyroid cartilage 
3- Azygos uvulae m. 8. Skull 
4. Palatopharyngeus m. 9. Hamular process of the 
5- Palatoglossus n. pterygoid bone 
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support the sling interpretation of palatoglossal anatomy and pkrsioloMr, 

but in either case, sling or sphincter, the articulatory action of the 

body of the tongue is likely to be slightly constrained when the 

palatoglossus contracts. In nasal voice, with the velum, mostly held 

in its lowered position, there often seems to be an auditory component 

similar to the effect of slight velarization, - that is, to the effect 

of having a lingual setting, in which the centre of gravity of the 

tongue is moved slightly radially upwards and backwards. One 

explanation for this impression, if it is an accurate auditory 

judgment, is this linkage between the lowered velum and the tongue. 

This is supported by a finding by Hixon (1949) that nasal speakers 

seen to retract and raise their tongues more than normal non-nasal 

speakers. An alternative or possibly complementary explanation is 

that the auditory effect labelled here as'velarization' is the resultJ 

acoustically, of constricting the vocal tract at the velar region, and 

that this may be achieved not only by the movement of the body of 

the tongue, but also by the downward movement of the soft palate and 

the inward, coronal movement of the faucal pillars, particularly 

the palatoglossal arch. 

Lowering of the velum in nasal voice will have an effect on a 

number of other types of settings. The palatopharyngeus, connecting 

the vel=i and the thyroid cartilage of the larynx, has an influence, 

when it contracts, on the fine detail of the mode of vibration of the 

vocal cords in laryngeal settings, both when the larynx is free to 

be pulled u, %iards andwhen the infralVoid complex resists the upward 

pull. Nasal voice has been shown to have a special mode of phonation 

associated with it by Fletcher (1947)., who is cited by Van Riper and 

Irwin (1958: 244) for his high speed cinefilms of the action of the 



- 172 - 

vocal cords in various voice qualities. They report that he found 

that 'in his subject, the vocal folds opened more abruptly and 

assumed a different Shape in nasal phonation than they did in normal 

phonation'. Apart from this muscular linkage, the effect of nasality 

on the fine detail of phonation can also be partially ascribed. to the 

changed acoustic coupling between the resonatory system of the tract 

and the larynx source. 

There is another aspect of the interaction of the palatopharyngeus 

and the larynx. When the larynx is not braced by the infrahyoid 

musculature., and is pulled slightly upwards, the resultingehange of 

the longitudinal axis of the vocal tract is reflected in changes of 

the resonatory characteristics, and hence also in the source - 

system acoustic coupling. Van Riper and Irwin (1958: 244) give a 

personal finding that supports this: 'Clinically, we have found marw 

cases of hypernasality who showed a marked elevation of the thyroid 

on their highly nasalized vowels which did not appear on those less 

nasalized'. Phonetically, it is easy to test this tendency for the 

thyroid cartilage to rise slightly during the production of nasality, 

by lightly resting a finger tip in the central notch in the top of 

the thyroid while changing an oral vowel to its nasalized counterpart. 

The mechanism which acts to raise the soft palate to give velic 

closure is more complex, and to some degree more controversial. Van 

Riper and Irwin (1958: 388-395) give a very clear account of differences 

of opinion that exist in this area., and thýcomments incorporated here 

of Bloomer., Duck, Calnan, Harrington and Fodvinec are found in their 

outline. 

The difficulty in giving a precise account of the velopharyngeal 
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closing mechanism lies partly in the fact that not only is its 

action different in --peech from the biologically primary function 

of swallowing, according to Calnan (1954)) Moomer (1953) and Lflbker, 

Fritzell. and Lindqvist (1972),, but also that the action differs 

between different individuals (Bloomer, 195-3,; Buck., 15,54', and 

between different sounds in the speech. of the same individual (Calnan., 

1953; Harrington, 1944). Another asipect is that not only do the 

structure and condition of the nasal tract differ intrinsically from 

person to person, just as the rest of the vocal apl: aratus does,, but 

the resonatox7 condition of the nasal tract of any given speaker 

also changes from &-y to day., in res-pect to such details as the C- 

consistency of the mucal lining (House, 11,157). As Van Riper and 

Irwin point out ', 1958: 388--189*, '., when factors such as these are 

coupled , rith the complicated anatopq of the velopharyngeal system,, 

and its relative inaccessibility to direct observation, broad 

generalizations about the functioning of the system are difficult 

to make, and it is not surprising that a certain amount of controversy 

should still prevail. 

Some agreenent does exist, hogever, about the anato,, V ani 

physiology of the velopharyngeal system and the michanisms which 

serve to raise the velun to cive velic plosure. 

There are certainly four muscles involved in raising the velum, 

and possibly six. The four cl-def nuscles are the palatal tensor, 

the palatal leVator, the superiorphar7n7eal constrictor, and some 

fibres of the upper part of the palatonharynFeus. The two other 

muscles possibly involved are the uvular muscle (the azygos uvulae),, 

and the salpiný-oEhanrngeus. (See Figure- 11). 
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The paired palatal tensor has a number of points of attachment 

on'the skull above and to the sides of the soft relate. It is 

connected vertically downwards to a tendon, which then bends at right 

angles round the hamular process of the pterygoid like a rope araind 

a capstan,, and continues inwards to insert horil-lontally into the sides 

of the soft palate. Contraction of the tensor, as the name suggests., 

tautens the tendon., which serves to spread and tense the soft palate 

laterally. It also provides a fixed band within the body of the 

soft palate to which other palatal muscles are attached. 

The paired levator also has its points of origin on the skull, 

above and behind the soft palate. It passes dotinwards, fon,, ards 

and inwards to insert laterally in the back upper surface of the 

soft palate, forming most of the velic rass. Contraction of the 

levator lifts the body of the velum, which has been tensed by the 

tensor. The bending of the soft palate to form a palatal 'Imeel 

-my be helped by the contraction of the small uvular muscle, the 

azygos uvulae, which forms the body of the uvula and serves to 

shorten it. 

One view of the lifting sling action of the levator., together 

with the other co-m. onents just nentioned, is that it should not be 

seen as a totally independent mechanism, but rather as the foniard 

component of a velopharyngeal sphincter slightly tilted from the 

horizontal. Van Piper and Irwin (1958: 391) cite measurements made 

byCalnan (1953) of this sphincter, giving the transverse diameter 

(at rest) of about three centimeters and the sagittal diameter of 

one centimeter or less, so that the opening is oval, flattened from 

front to back. The back half of the sphincter, in the form of a 
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sling with its concavity directed forwards, is composed of some 

fibres of the palatopharyngeus, which are said to have fused with 

the upper part of the superior pharyngeal constrictor. In contraction, 

these two muscles pull the back wall of the nasopharynx slightly 

forward. (The physiological co7, r, )lexity of the velopharyngeal 

system can be seen in the double function of the palatopharyngeus 

rauscle., which acts both as a palatal depressor (primarily), and as a 

palatal elevator (synergistically)). 

Luchsinger and Arnold (1ý65: 449) enphasize the importance of 

the sphincteric view of the closure mchanism: 

'It is to be stressed that the velum. does not move 
like a hinged trap door, as is so often claimed 
in various books. In reality, the palate represents the 

anterior portion of the complex velopharyngeal valve, 

which functions mainly as a circular sphincter. 
The actual point of contact between the palate and the 

protruding pharynx occurs at the level of the palatal 
knee Besides palatal elevation, the entire 

closely interwoven and always synergistically active 
musculature of the pharynx is part of palatopharyngeal 

occlusion'. 

Not all writ6rs agree, however, on the irqportam e of the con- 

tribution of the palatopharyngeus - su, -. )erior pharyngeal constrIctor 

combination. Kaplan (1960: 207) suggests that 'In the normal person 

the closure'of the msopharynZeal valve is effected chiefly by the 

highly movable soft palate., so that the importance of Passavant's 

cushion is questionable'. Passavant (1869) discovered that, in a 

case of cleft palate, velophai-jngeal closure was achieved by the 

formation of a muscular bar., or cushion, on the back waLl of the 

nasopharynx at the point where it is touched bý the lifted velum. 
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This cushion is formed by the contraction of the superior pharyngeal 

constrictor and the upper fibres from the palatopharyngeus that are 

fused with it, and which were stated above as pulling the back wall 

of the nasopharynx slightly forward in closing the velopharyngeal 

sphincter. Kaplan's position is supported, against that of Luchsinger 

and Arnold (1965)) by a number of writers on the subject of Passavant's 

cushion., who all deny the importance of the cushion in normal speakers 

(Calnan. 1954; Bosma, 15961a; Greene, 1964). Greene (1964: 47) 

cites Russell's (1931) x-ray photographs which''do not sh(7. -i the 

bulge of Passavant's muscle, or significant forward movemnt of the 

posterior pharyngeal wallf. It may be that vigorous contraction 

of the superior phai-. Tngeal constrictor and palatopharyngeus is a 

compensatory action in speakers with a short soft palate or a 

cleft palate) providing a large cushion to make up for velic in- 

adequacies, while normal speakers manage efficient velopharyngeal 

closure largely by the movement of the velum, as Kaplan suggests, 

and hence do not need to exploit the potential contribution of the 

posterior part of the sphincter mechanism. 

Van Uper and Irwin (1958: 3189-391) argue for a compromise 

position, in the sphincter-sling controversy, where they suggest 

that the sphincteric action is secondary to the primax7 sling-type 

action of the levator and tensor muscles. They point out that 

the an-ount of lateral contraction of the nasopharyngeal orifice is 

greater than can be accounted for by sphincteric action, and is 

probably due to the contraction of the salpingopharyngeus, a paired 

muscle independent of the sphincter system. They also cite an 

observation by Padvinec (1952) that Ithe closure of the nasopharyngeal- 

passageway is too rapid in speech to bc accomplished by sphincteric 
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action of large muscles, particularly in view of the relatively large 

sine of the opening', and that 'anatomically, there is no recognizable 

dilator that would open the sphincteric passageway quickly or surely 

and with control'. 

A description of the salpingopharyngeus was given in the section 

on pharyngeal settings, where Greene,, (1964: 46) was quoted as 

writing that 'Contraction of the salpingopharyngeus muscle which 

runs from the eustachian tube to the thyroid cartilage plays an 

important part in closure of the pharynx by causing bunching of the 

lateral pharyngeal nucosa,, and diminishing the transverse diameter 

of the pharynx by one third'. The importance of the contribution to 

velopharyngeal closure of the salpingopharyngeus is supported by 

Luchsinger and Arnold (1965), and Harrington (194Q. 

In thinking about the physiological correlates of moality, it 

is probably sensible to adopt the compromise position of Van Riper 

and Irwin (1958: 391). that the action of the velopharyngeal system 

Is la combination of valvular movement on the part of the soft palate 

and sphincter movement by the superior constrictor and its related 

fibres'. 

It may be useful at this point to note some observations, on the 

speed of velic movement, and characteristic areas of the velopharyngeal 

openii-C, in different degrees of nasalitY2 nade by Bjbrk (1961) using 

cineradiograpl7 and tomograplry, synclxonized with sound spectrography. C. ý 
He found that the velum moves from closure to an open state in 130 

msec, and from an open to a closed state in 160 msec. He also 

established that the rate of velic moV-ement does not vary directly 

with speech rate, but lags behind: with a speech rate change of 
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100 to 200 to 300, the rate of velic movement in the same nominal 

terms was 100 to 130 to 160. The areas of the velopharyngeal 

opening that he found were 60 mm 
2 for slight nasality, and '250 mm 

2 

for heavy nasality. cýo-we are discussing a structure that moves 

fast., over rather snall distances. 

The outline of the anatorV and physiology of the velopharyngeal. 

system given above is one which, within certain limits, most workers 

in the study of speech would accept, as a simplified account of a 

very complex area. Unfortumtely., while an und6rstanding, of the 

working of the velopharyngeal system is necessary to an understanding 

of the phenomena of nasality, it is not enough. 

This inadequacy arises from three aspects of the concept of 

nasality. Firstly, nasalijZ is above all else an auditor7_cOncept, 

and not primarily an articulatory one able to be specified in'terms 

of the position of the velum during speech. This means that the 

interim articulatory definition of the neutral velopharynCae-al settinp 

will have to be nodified. Secondly, I nasarliýyl Is_ a cover term for 

a number of auditorily similar but not identical phenomena, as noted 

earlier., and the 'apparent homogeneousness of nasality is caused .... 

by empathic reactions of the listener in referring what he hears to 

the speaker's "nose" I (18'est, Ansberrj and Ij "arr, 1957: 156). - West 

et al-also say,, as an extension of this, that some sounds heard as 

'nasal' are made 

'in such a manner as to exclude the possibility that 

resonance through or in the nasal chambers plays any part 
in the production of the "nasal" quality. Indeedý it is 

unfortunate that the term nasal has been applied to this 

quality of tone' (West, Ansberry and Carr, 1957: 196-197). 
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Thirdly, nasality is a condition of resonance of a special kind. West 

et al. suggest that 

'The tinbre, or overtone structure, usually given the name 
nasalit is the result of resonance in a cul-de-sac resonator, 
a chamber opening off from the passageway through which a 
sound is resonated and delivered to the outer ai. -I (West) 

Ansberry and Carr, 1957: 196-197)e 

They refer to. Russell (1931) for the original discussion of cul-de- 

sac resonance in nasality. Russell (1931), West (193d6), and West, 

Ansberry and Carr (1957) suggest various possible locations for this 

cul-de-sac resonance, apart from the most usual location, the nasal 

cavity. lie shall return to this cul-de-sac resonance thecr7 in a 

moment. 

As we shall see belo; z, nasality is a complex area, and one should 

be cautious about extending explanations of the raechanisms underlying 

segmental nasality to cover the production of nasality as a feature 

of voice quality as well. Heffner (1950) writes that 

'The contraction of the pillars of the fauces is a 
feature of the production of nasal vowels. Hotiever, a 
generally accepted genetic explanation of true nasality, 
or nasal twang, is not)ret available. In any event it 
is evident that the mere passage of all or part of the 
breath stream through the nasal cavities does not of 
necessity produce what we call nasalityl (Heffnerj, 
1950: 

ýý1-32). 

Segmental nasality is treated in most textbooks on general phonetics 

in a somewhat simplified fashion, and the simplifibations are not always 

explicitly acmawledged. Of course, considerations of pedagogic CD 

expedience can quite reasonably inhibit writers of introductory texts 
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from embarking on the often complicated explanations necessary to do 

justice to the detailed realities of nasality. So it may be helpful 

here to try to give a brief I explicit account of these simplifications., 

in order to see more clearly how the mechanisms normally put foniard 

to explain the production of segmental nasality my relate to mechan- 

isms responsible for nasality as an extrinsic setting in voice quality. 

The first simplification is the view that. when the vclum. is closed 

speech is free from masality., and conversely, when speech is free from 

the v nasaliLy -elim is closed. For e)mrple, Sweet (1877: 7-8) 

wrote that 

fIn forming all the non-nasal sounds the uvvla is pressed 
up so as to cover the passage into the nose. If the 

passage is open the sound becomes nasal?. 

This view, not unreasonable in Sweet nearly a hundred years ago, is still 

not uncommon in current writing on articulatory phonetics. ChomsRy and 

Halle (1968: 316), for instance, write that 

Illasal sounds are produced with a lowered velum which 
allows the air to escape through the nose; nonnasal 
sounds are produced with a raised velim so that the air 
frori the lungs can escape only through the mouth'. 

This ray be largely trues especially of the articulation of particular 

intermittently-ocaurring nasal segments in the stream of connected 

speech where segmental nasality is spasmodic. But it is not the 

only available neans for producing nasality. It is not for the 

lack of available research &-ta that this partial, simplistic 

account of the mechanism of nasality is perpetuated. Even in the 

late nineteenth century, Rousselot (1901) noticed that the vellrr 

is held slightly open throughout most of the course of normal speech 
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without audible nasality. Van Riper and Irwin (1958). in one of the 

best reviews of the literature of the difficult area of nasality, say 

that experililental evidence has been offered 'for the belief that 

the velum. does not completely close off the pharyngeal passage to the 

nose in normal speech' (Van Riper arxi Irwin., 1958: 239-251), by 

Hixon (1949). Kaltenborn (10,48), Nusba=, Foley and Wells (1935). 

and Wolfe (1942). Later in their book (1958: 
-1.92). 

Van Riper and 

Irwin also mention Kantner and West (1941), McDonald and Baker (1951) 

and Heffner (1949, (- 1950 is the date given in Heffner's book))-as 

resisting the simplification. Berry and Eisenson (1956) also support 

this view, and further point out that the degree of velic opening is 

variable. Warren (1964: 161) has shown that velic opening up to a 

maximum of 10 mm 
2 is 'adequate for the required oropharyngeal pressure 

of occlusive ( .... ) consonant productionl. Kaltenborn (1948) quantified 

the characteristic sizes of the openings into the mouth and the nose 

from the pharynx in non-nasal and nasal speakers: the typical size 

of the opening to the nose (presumably on the front to back diameter) 

for non-nasal speakers was 1 nm, and for the opening to the mouth 

11 ma; the measurements for speakers judged as nasal were 8.8 mm 

for the opening to the nasal cavity, and 3.1 mn for the opening to the 

mouth. He is quoted by Van Riper and Irwin (1958: 241) as con- 

cluding that 

Imsality is caused by having too wide an opening into 
the nasopharynx in ccmparison with the opening into the 

oral cavity'. 

The second simplification commented on by Heffner (1950: 31-32)3 

is that nasal airflow alwgs gives rise to nasaliLv, and conversel 

nasality alwwý-s recuires na. sal airflow. It is certainly true that 
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airflow can give rise to nasality, but only under certain conditions. 

If., as we have seen abovep normal non-nasal speech is in fact charact- 

erized by a lack of complete velic closure, then logically it follows 

that it should be possible to have airflow through the nasal cavity 

without giving rise to audible nasality. Benson (1951) found tno 

relationship between the degree of judged nasality and the amount of 

nasal airflow in his subjects' (Van Riper and Iniin., 1958: 242). 

Nusbaum, Foley and Wells (1953) assert that 'It is quite possible to 

utter vowel sounds free from nasality even when air is flowing out of 

the nose' (Van Riper and Irwin, 1958: 243). Thus, clearly, airflow 

through the nasal cavity is not itself a necessary or a sufficient 

condition for the production of audible nasality. (17hich., incidentally, 

makes the nasal airflow trace on an electrokynogram, a less than reliable 

indicator of nasality). Nasality is essentially a condition of 

resonance, as asserted above, and the nasal cavity can resonate without 

the passage of air throuqh it; one has only to think of the possibility 

of very marked nasality where the nostrils are held tightly closed, 

for example. 

Considering for a moment exclusively the participation of the 

nasal cavity in the production of nasality, it is possible to assert, 

following Kaltenborn (19ý, 8) and Van Riper and Iniin (1958). that a 

vital factor in inducing resonance in the nasal cavity is the ratio .D 
of the latitudinal cross-sections of two openings., - the relatively 

horizontal opening from the pharynx into the nasal cavity, and the 

relatively vertical opening from the pharynx into the mouth. We have 

seen that Kaltenborn's cineradiographic study of velopharyngeal action 

showed that in non-nasal and nasal voices there is a major difference in 

the ratio in the tuo cases: - in non-ndsal voice, the ratio of the nasal 
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port to the oral port was 1: 11, and in the nasal voice was 8-8: 3-1 

(Kaltchborn$ 1948). We also noted that Bjbrk (1961) found that the 

cross-sectional area of the nasal port increased from 60 rur, 
2 in slight 

nasalization to 2250 =a 
2 in heavy nasalization, presurnably with a con- 

comitant decrease in the oral port areas. That the oral port is 

rather smaller in nasal voices than in neutral voices is a conclusion 

reasonably drawn from the comment reported earlier by Hlixon (1949)., 

that nasal speakers retract and raise their tongues more than normal 

speakers. This was attributed above to the effect of the palato- 

glossus, which, in pulling the velum dotmwards also tended to pull 

the tongue body uptgards and backwards. Van Riper and Irwin (1958: 

241), commenting on Hixon's finding., suggest that nasality sets in 

whenever the nasal port is relatively larger than the oral port. 

One of the difficulties in achieving any precise quantification 

of the actual cross-sectional areas involved is that commlete confidence 

in cineradiographic results is not usually possible, (Trenschel, 1969). 

This is especially the case with the small distances concerned in 

velopharyngeal activity, particularly given that one is looking at the, 

outline of tissues lacking the sharper definition of any mobile bony 

structure. It is also difficult to be sure of the representative 

nature of radiographic evidence acquired with the hclP of radio- 

opaque paint., which nakes for an unusual speaking situation. An ot he. r 

technique has recently been introduced into the range of experimental 

phonetic methods ofmalysis, however, which can give fairly exact 

results, if a nuhber of aerodynamic factors are kncwn. This is the 

use of a 17drokinetic equation to predict the velopharyn, ý, Deal orifice 

area from a knmzledge of the pressure differential across the orifice, 

and the rate of airflow through the orifice. Warren (19614) and 

h 
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Varren and Dubois (1964/1 were the first-to apply this, in relation 

to work on cleft palate speech. They proposed a slight modification 

to the hydrokinetic equation for use in the investigation of speech: 

they introduced a correction factor K. (= 0.65). for the unsteady, 

non-uniform and rotational characteristics of airflm; in the vocal 

tract) in the equation: 

V 

P3) Pl 

D- 

where A is the cross-sectional area of the orifice in cm 
2jV is the 

rate of airflow through the orifice in cc/see., Pl - P3 is the pressure 

differential across the orifice in dynes/cm 2, 
and D is the density 'of 

air (0.001 oslcl A 

This approach was tested by Ltbker (1969) in an experiment with 

an actual model, and he reported that 'the area of the orifice ca n 

be predicted with considerable accuracy, thus strongly supportirk-3 the 

'quation for predicting velopharynE. eal orifice use of the Hydrokinetic 1. 

areas'. Given that airflcni and pressure sensing devices can be 

used which do not interfere seriously with the naturalness of 

articulation, a more precise and confident quantification is possible 

of the interaction and aerodynamic factors in speech, (not only for 

measurements of velopharyngeal orifice areas., but equally for measures 

of cross-sectional areas in fricative constrictions, for example). One 

important additional factor in the aerodynamic-cum-articulatory study 

of nasality has to be added to this approach, however. Nasal airflow 

is 'dependent not only upon the amount of velopharyngeal openin. -, 

but also upon the amount of oral canstriction, (LUbker and Moll, 
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1965: 271)- 'This implies that one measure., such as the velo- 

pharyngeal orifice distance, is not sufficient to describe the 
and Moll 

articulatory factors related to nasal airflowl (LUbker/, 1965: 270)* 

In this connection, Van 4iper and In-Tin (1958: 245) cite the findings 
I 

of Kelly (19,14) who showed 'that his subjects who had excessive 

nasality had much narrower mouth openings' k 'i. e. the maximum forward 

oral constriction) 'in speaking than did his normal subjects'; they 

also cite Williamson (19Ld4) as corroborating this., but say that Smith 

(1950) could find no such consistent tendency. 

The most important single factor in the production of nasality, 

then, according to Van Riper and Irwin (1958) and Kaltenborn (1948), 

is the ratio of the sizes of the posterior oral and nasal openings. 

The actual dimensions of the openings will naturally vary from 

speaker to speaker, as part of the intrinsic differences of voice 

quality, and the de-ree of possible nasal airflow without nasality 

will depend on the anatomical differences between the speakers. 

Berry and Eisenson (1956) say that in some bass resonant voices, the 

nasopharynx is open most of the time, without p: ýoducing audible 

nasality. It seems statistically reasonable to assume that most 

men with bass voices are men of larger stature and hence tending to 

have larger vocal organs. The absolute size of the posterior nasal 

opening can thus be quite large) and nasal airflow consequently quite 

copious, before audible nasality begins to be produced. 

The third and last simplification often found in introductory 

phonetic textbooks is that resonance of the nasal cavity is the only, 

resonance resnonsible for the produetion of nasality, and conversel-7., 

nasality always reouires resonance of the nasal cavity. 
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Some experimental work has been done on the measurement of 

acoustic energy in the nasal cavity, but the findings are contra- 

dictory. Weiss (1954) found a correlation of . 714 between the 

judged hypernasality of voices in his sample and sound pressure level 

in the nasal tract. But Shelton, Arndt, Knox., Elbert., Chisum and 

Youngstrom (1969) claimed that Imeasurements of oral and nasal sound 

pressure level do not correlate highly enough with nasality judgments 

to serve as indices to nasality'. 

We can concede that the resonance of the nasal cavity itself is 

the most common, and the most important factor to be considered in 

discussions of the acoustic and articulatory correlates of nasality. 

There are alternative possibilities, however, and to elucidate these, 

we return now to the notion of 'cul-de-sac resonancel mentioned above, 

first put fonTard by Russell (1931: 18). West, Ansberry and Carr 

(1957: 196-197) give a concise swmary and illustration of the 

notion: 

"The tix-ibre, or overtone structure, usually given the 

name nasalit;: is the result of resonance in a cul-de- 
sac resonator2 a chanber opening off from the passageway 
through which a sound is resonated and delivered to the outer 
air. If a bottle were attached to the side of a saxophone) 
with the bottle opening tightly fitted to one of the 
lateral vents of the instriment, the bottle would serve as 
a cul-de-sac resonator. The saxophone would have a 
nasal quality not unlike that of a bagpipe, in which there 
is a systen of cul-de-sac resonance. If a snall hole 

were pierced in the bottom of the bottle, the nasal quality, 
though still present, would be someuhat reduced. If this 
hole were enlarCed until it was greater than the lateral 

vent to which the bottle was attached, the nasality would 
disappear and the bottle cease to act as a cul-de-sac 
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resonator. 

Wherever, along the tube from the larynx to the outer 

air, there is a side cliarrber whose only opening is into 

the main tube, there is a chanber capable of acting as a 

cul-de-sac resonator and of producing a quality of tone 

usually referred to as nasali and-wherever this side 

chanber has an accessory opening through it to the outer 

air, it may still function as a cul-de-sac resonator if the 

necessary opening is smaller than the aperture connecting 
the side charber with the main tube'. 

Amalgamating these comments on resonance produced in a side chamber 

(to adopt Pike's tern, (1943: 87) in preference to 'cul-de-sac') 

with the earlier discussion about areal ratios of the entries into 

the back of the mouth and the back of the nasal cavity, we beCin 

to approach a reasonable summar-y specification for the configuration 

of the vocal tract in the production of nasality, as far as the nasal 

cavity is involved. Four cross-sectional areas are concerned: 

that of the entry to the oral cavity, and that of its exit (th%t is) 

the narrmiest oral constriction); that of the entT7 to the nasal 

cavity, at the velopharyngeal orifice, and that of its exit. 'at the 

nostrils. In producing resonance auditorily acceptable as nasality, 

the following conditions will apply. Firstly, either the nasal 

cavity or the mouth cavity has to constitute a side chamber relative 

to the othor. Whichever cavity has the smaller exit becomes the 

side chanberý provided that the exit is itself smaller than the 

enti-j to that cavity. Secondly, if Van Riper and Irwin (1958) and 

Kaltenborn (1948) are right in their comments reported above about 

the ratios of the areas of the entries to the two cavities, the side 

chamber will generate auditorily acceptable nasality only when the 

entry to the side chamber has an area approximately equal to or 
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I 
greater than that of the entry to the other cavity. ' The nasal 

cavity is the usual side chamber of the two., in nasal voice., and 

anator7 facilitates the Provision of a large entry area and a small 

exit areh for the cavity. It vril I be recalled that the value for 

a typical velopharyngeal opening in heavy nasalization was given by 

2 Bj8rk (1961) as 250 mm The entry to the oral cavity is rmde 

correspondingly smaller, in nasalization, other articulatory factors 

being equal, by the intrusion of the lowered velum into the back of 

the cavity, which constrains the oral airflow to pass through the 

relatively narrow openings of the faucal arch on each side of the 

pendent uvula. And the fixed area of the exit from the nasal cavity 

into the nostrils is relatively very small compared with the large 

areas involved in the contribution of the veloPharyngeal orifice to 

the production of nasality. 

We can now consider briefly the relation between the production 

of nasality for purposes of segmental perfor, -mnce and its production, 

in voice quality. 

In the production of most nasal stop contoids (those with a 

place of articulation forward of velar,, the effective side chamber 

is the oral cavity inwards oil the oral closure. In velar nasal 

stops, there may be a small side cl-amber formed by the approximation 

of the back of the tongue behind the velar contact to the undersurface 

of the uvula (Hahn) Lomas., Hargis and Vandraegen, 1952)., but as in 

3. See Pant (1960: 60-61) for a discussion of the nasalizzing. 
effect of a 'shunting side branch' on the acoustic output 
of the vocal tract and the influence o. -0 the area of the 
coupling of the side branch to the main tract. The larger 
the coupling area, the greater the nasalizing effect. 
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uvular nasals., there is normally a lateral space between the tWo sets 

of faucal pillars. Also., in velar and in uvular nasals, the surface 

of the tongue forward of the closure with the soft palate., if 

touched with a finger tip., can be felt vibrating with any but the 

very weakest degree of voicing. The surface of the tonguc can 

therefore excite the resonances of the front of the mouth, and the 

oral cavity forms a resonant chamber in the fornation of these two 

nasal stops. The oral cavity is rnde to resonate here in very much 

the same way that the nasal cavity can be in the voice quality 

popularly labelled as 'cold in the head voice'., when entry to the 

nasal cavity is blocked by catarrhal mucus in a heavy cold, with the 

acoustic excitation being transmitted through the tissue of the soft 

palate itself., or perhaps through the imcal plug. 

That velar and uvular nasals have oral as well as pharyngeal 

and nasal cavity resonance can very easily be demonstrated by producing 

either of them with a strong whisper, and changing the position of the 

lips repeatedly from a spread posture to a rounded one and back again. 

The pitch of the, resonances of the front of the mouth can be quite 

clearly heard, falling rnarkedly with increasing lip-rounding and 

rising again with the progressive lip-spreading. 

The auditory effect tlat we perceive as 'nasality', in the case 

of velar and uvular nasals,, is likely also to have m. rt of its 

acoustic basis in the tuning tl-at the nasal system applies as a 

resonator neck to the resonant frequency of the pharynx ýFant, 1960: 21t2). 

In-the production of msalized seanents, as opposed to nasal Cj 

segm nts., conventional phonetic description specifies the nasal 

cavity as the necessary side clmzrýber. 
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So the nasal cavity is inplicated as a nornal part of the production 

of all nasal and nasalized segments. Given that nasality3 as a 

segmental quality., has to be able to be switched on and off rather 

rapidly,, in the spasmodic articulatory fluctuations of continuous 

speech, it seems almost certain that conventional phonetic theory is 

quite right in attributing the control of segmental nasality to the 

action of the velopharyngeal system. 

In nasality as a feature of voice quality., however, where 

the auditory effect has to be nearly permanently m-esent., the involve- 

ment of side chambers other than the nasal cavity has to be considered 

a distinct possibility, in at least a minority of cases. 'This is all 

the more plausible in view of the variety of auditory qualities that 

we are willing to accept as 'nasal', in terms of voice quality. 

The possible location of side chanbers other than the nasal 

cavity has been discussed by a nimber of writers. 'Ian den Berg 

(1962) says that 

IlTasality is immediately recognized by the human ear, but 
the acou. stical correlate is difficult to describe emactly 
( .... ). This might seem unimportant for the phonetician 
and not for the phoniatrist, but this iould be a mistake. 
( .... ) Nasal qualities, at least qualities which are 
interpreted as being nasal ation nay arise without particin, 
of the nose, by too large damping factors at other places 
of the vccal tract, primarily in the vicinity of the larynx 
( .... .) the clinician needs to be aware of this' (quoted by 
Greene, (1564: 183)). 

As in this comment, discussion of side chamber resonator locations 

other tban the nasal cavity is very often in woeL-ý addressed chiefly 

to workers in speech therapy and patholoar. This is to be qy-pected 
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given that the use of other side chanbers than the nasal cavity 

is more likely in speakers who suf f er from some disability in sp- eech, 

such as velic inadequacies of variojz sorts, and that speech thempists 

are more likely to meet speakers whose speech is idiosyncratic enough., 

whatever the cause, to distinguish them from most of the rest of their 

community, than are workers in other disciplines such as phonetics. 

West Ic on the rehabilitation ., 
Ansberry and Carr (1057)., in their boo. 

of defective speech, mention various possibilities for the locations 

of the nasalizing side clmrber: 

'Frequently there comes to the speech clinic a person 

whose voice is distinctly "nasal" in quality but whose 

vowel sounds are made iTith the nasal port unmistakably shut 
tight. I-There is the cul-de-sac responsible for his nasality? 
Many guesses have been made in answer to that question: a 

pouch formed back% of the larynx at the mouth of the esophagus; 

one formed betwecn the epiglottis and the root of the 

tongue; two side pouches formed between the alveolar 

ridges (sc. the external alveoli J. L.. ) and the cheelks, But 

wherever the cul-de-sac is in such a case - and it may be 

in any or all of these places - this "nasal" quality usually 

ears when the patient learns to phonate with a relaxed disap-) 
throat and tongue. It may well be that the contraction 

of the nuscles pulls apart surfaces of the larýjnx and phax-jnx., 

of the epiglottis and ton3ue, or of the cheek and alveolar 

ridges, that would otherwise be in contact, thus creating 

cavities in which "nasal" quality can be produced' (VIest., 

Ansberry and Carr., 1957; 199-200). 

The most frequently posited location for the side chamber, other 

than the nasal cavity3 is the pharynx (Russell3 1931; West3 1936; 

Tarneaud, 19,41; Wise., 1548); Tarneaud (1941)., for exanple) talks I 

about nasality caused by tension in the pharyngo-buccal cavity, as 
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'timbre mi-guttural., mi-nasalisel with complete velic closure. 

Another interesting example is Paget (-1930)., who published his work 

on experiments with vowel-models a year before Russell's discussion 

of cul-de-sac resonance in nasality. Van Riper and Irwin (1958: 

244) say Paget stated that suddenly pressing u-, prard and backward on 

a speaker's pharynx just above the Irjoid bone produces involuntary 

nasality3 and they say that this tends to support the cul-de-sac 

theory of Russell and West. They go on, 'Ha; iever, the act may also 

serve to tense the glossopalatinus and pharyngopalatinus nuscles., 

thereby lowering the velum. Thus we doubt its validity as indicating 

a laryngeal pouch resonator responsible for nasalization'. Against 

this last comment by Van Riper and Irwin, Paget did demonstrate that 

it was possible3 using an artificial vowel resonator made from 'a 

rubber tube (about one Inch in diameter)., attached to an organ reed 

and fitted with a cork tonguel to add 'an appreciable twang 

to the vowel sound' by suitably pinching the tube near the opening 

at the reed end. Paget concluded that his experiment lindicates that 

a part, at least .... *' of nasal quality is probably due to a 

constriction of some part of the pharynxI (Paget, 1930: 96). This 

experiment would lose some of its relevance., of course, if the sort 

of conztriction Faget introduced in his flexible tube were more 

narrowly localized than the human vocal organs could produce in that 

region of the pharynx by muscular adjustment. CJ 

Paget shows that the notion of side chamber resonance, as an 

'additional resonating cavity' ims established as a possible cause 

of nasality before Russell's boo1k. appeared in 1,031, by quoting 
I 

Eijlman (1926: 278) who specifies a pharyngeal contribution to 
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nasality in the same terms that were applied here to the source of 

nasality in a uvular nasal stop. Eijkman, after referring to the 

theor7 that nasality derives from a constriction in the phai-ynx, 

says 

'Now the additional resonating cavity of small Size 
( .... ) is actually formed through the narraiing of the 

uvular aperture; for the smaller this aperture becomes., 
the nearer the palatopharyTreal folds will approach one 
another, thus giving rise to a small resonance chamberý, 
enclosed by these folds and the back wall of the pharynx. 
It would seem, therefore, that it is not the narrauing of 
the uvular aperture that actually causes nasality,, but that 
it is brought about by the formation of a small resonance 
cavity in consequence of it' (Paget, 1930: 96). 

Greene (1964: 184) supports Paget (1930), Russell (10.31, )y 

Tarneaud (1941), I-Test (1936). Westj Ansberry and Carr (1957). and 

Wise (1948),, and localizes the possible side chamber in the lower 

phax-jnx and upper larymc., saying that 

'it should not be forgotten that nasality may also be 
imparted to the voice by muscular constriction in the 
laryngeal cavity and the relative positions ass-med by 
the ventricular folds) aryepiglottic folds and the 

epi, -lottis, also elevation of the larynx by the supra- 
hyoid muscles'. 

The sources of nasality in voice quality suggested by the writers 

above are rather varied, including as they do hy-pothesized resonatory 

contributions from the nasal cavity, the pharynx, and the larynx. 

However., it is not too =. reasonable to assume that the comments of all the 

above writers contain elements of truth, if one takes the 
-position 

erkphasized in this thesis that the muscular systems of the vocal tract 

form a unified, complex, interlinked and interacting unit,, mechanically, 
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physiologically and acoustically. From the details of Llhe pksicloMr 

of the velopharyn, -eal system outlined earlier., it seems safe to 

assume that any adjustment of the system will inevitably affect., in 

vary-ing degrees3 rnny settings elsewhere in the vocal tract. We 
U Lmý 

saw for example that adjustnent of the velum entailed chan, -;, es in 

laryngealý pharyngeal, faucal and lingual settings. 

The assumption that velic action is rcuri essential component in 

the production of every quality that we are ready to accept as 

nasal has been shown to be unsatisfactory., and has to be abandoned. 

This means that it is unnecessary to try to construct an elaborate 

description of velophax-jrreal activity hedged about by cautious 

qualifications to cover the possibility of nasality made by other 

components of the vocal apparatus. Rccognizing that ? nasality' is 
Q, 

an auditory concept should allm-T us., ideally, to distinguish between 

velopharyngeal nasality, as it were, and other types such as pharynaeal 

InasalityI3 faucal 'nasality', laryngeal 'nasality' and so forth. 

Nasality which is not produced by tho action of the velopharyngeal 

system can be separately attributed to settings of the relevant 

mechanism, when enough becomes known to do this with confidence, and 

nasality due to velopharyngeal action can be considered independently. 

The discussion of side charrber resonance other than Uat involved 

in resonance of the nasal cavity is speculative at present, and it 

gives rise to a problem of descriptive terminology concerning the 

term 'nasality' and related, forms. 61Should 'nasality' be applied 

to the whole field of side chamber resonance, or only to resonance 

of the nasal, cavity? West, Ansberry and Carr (1957: 200) opt for 

the second po-sition, and conclude that 'it would be better to refer 
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to this quality as cul-de-sac resonance rather than nasal resonance, 

and that 'we are then justified in employing the tem, nasal to describe 

the speech of a person who) because of imitation of those in his 

environment or because of indifference to standards of good speech., 

utters all his vmaTels and semivoT., Tels with the nasal type of cul-de- 

sac resonancel. Leaving aside their prescriptive attitude about 

Istandards of good speech', they are right about the desirability of 

having a separate cover term for the -variety of phenonena cin-rently 

included under the umbrella of 'nasality'; and Icul-de-Sac resomnce'3 

or 'side chamber resonance' might be suitable candidates. The only 

sub-category of side chamber resonance that ire currently really kna4 

enough about to use with some degree of confidence is resonance of the 

nasal cavity, - nasal resonance in the strict sense'of 'nasal'. Not 

enough is yet knmin, in phonetics at least., about the sources of side 

chamber resonance in the pharynx, larynx., faucal pillars, to be able 

to differettiate accurately between the different types on an 

auditorj basis) and until this is possible, it seems premature to 

develop an over-delicate descriptive terminology. 

It is sufficient for the phonetic stucý7 of voice quality to 

note the generality of the concept of a side chamber in producirk-, the 

effect we refer to as nasality, and to retain the well-established 

labels of corrientional phonetics in their technical Mýanings: 

'nasality' 2 'nasal' . Idenasall and 'nasalization' will now be taken 

to refer to control of resonance involving the nasal cavity by mans 

of velic actioný unless there is indication to the contrary. The 

point is taken that the criticism levelled here at exDedient 

simplifications in some phonetic textbooks about the mechanisms 
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producing nasality might now perhaps be legitin. ately directed at this 

position also. II(x%Tever 
C. ý ., 

the usage adopted here is at least taken 

after an explicit discussion of the general principle of side Oximber 

resonance., rather than tacitly. 

Analytic attention will now be confined to 'velopharyngeal 

settings in nasality and denasality, unless othemise stated, in 

their strict interpretation. 

In view of the auditory nature of the concept of nasality., the 

interin description of the neutral velopharyn_aeal setting, which was 

couched in articulatory terms of velic opening and closure, will have 

to be modified. 

We, can now say that the neutral velophar7ngeal setting is one 

where the setting of the velum, produces audible nasality only on 

those segments whose phonological identity requires them to be nasal, 

and on the minimum stretch of segmental performance immediately 

preceding then where anticipatory nasalization is physiologically 

inevitable. The actual positions of the velum are statable in 

terms discussed earlier of the critical ratios of the areas of the 

entry ports to the nasal and oral cavitiesý and of the exit of each 

cavity to the entry. 

The nasal settings of the velophar-. 7ngeal system is then any 

setting of the velum which produces more audible nasality than can 

properly be attributed to the neutral setting. The different degrees 

of audible nasality in nasal voice can be treated in a scalar fashion, 

with labels such as Islightf, Inoderatel, and 'severe'. The general 

principle of scalar labelling will be discussed later in this chapter, 
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and it is necessary here merely to say that any judgment of scalar 

degrees has to be made on absolute grounds, not grounds relative to 

the accent of the speaker's speech corriunity, nor any other relative 

measure which is not general to all anatomically and pl7siologically 

normal human beings. 

The denasal, setting of the velophanngeal system is one which 

prevents the occurrence of nasality. One problem here is that the 

term Idenasall has been used sometimes to refer to the voice quality 

of a speaker who has a cold in the head. Luchsinger and Arnold 

(1965: 684) list as a synonym of Idenasal speech, 17porhinolalia, 

17ponasalityl the label 'head-cold speech'. A speaker who has a 

cold in the head n, -y well have a blockage of the nasal Dort above 

the veliLm, and the consequence is that no nasal airflow is possible. 

We saw earlier, however,, that the presence of nasal airflow is by no 

means an obligatory factor in the production of an auditory quality 

listeners are ready to accept as nasality. A posterior nasal blockage 

of this sort does not necessarily prevent the resonance of the nasal 

cavity; the cavity may well be acoustically excited by sound waves 

travelling either through the nasal plug or the tissue of the velun 

itself, just as earlier it was suggested that the oral cavity could 

be made to resonate quite audibly bywhispering while maintaining a 

uvular closure and velic opening. If the tongue can demonstrably 

allmor the transmssion of the low anplitude sound waves produced in 

whisperinla., then it doesn't seem unrcasonable to suMest that the 

velum nay allow the higher amplitude, voiced waves to be transnitted 

into the nasal cavity. It Ims often been rZrimpression that the quality 

of sorie (not all) voices of speakers with a head cold was not I denasality, 
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in the strict sense of a conplete absence of nasality., but rather a 

special, very highly damped kind of nasality. 

The problem of describing the voice quality of speakers with 

head colds is not, however, the responsibility of this descriptive 

system, which is explicitly confined to the description of extrinsic 

settings able to be controlled by ary speaker of normal anatorV and 

in reasonable health. It is legit: L-aate to speculate on how healthy 

speakers go about the business of reproducing a quality of a speaker 

with a cold in the head, or other obstructions of the nasal port2 such 

as adenoidal swellings) by means of extrinsic adjustments of the normal 

vocal apparatus. This is the situation Abercrom. bie describes in 

the Liverpool accent. He suggests that 

1people can be found with adenoidal voice quality who 
do not have adenoids - they have learnt the quality from 
the large nw-iiber of people who do have them, so that they 

conform to what., for that ccnaiunity., has become the norm. 
(Continuing velic closure, together with velarization, are 
the principal components needed for counterfeiting 

adenoidal voice quality)' (Abercrombie, 1967: 94-95). 

By restricting. the denasal setting to refer to the prevention of 

nasality (assuming as before that nasality is produced by the action 

of the velopharynreal system), the position is taken that speakers 

using this setting treat sements which are nasal in the speech of 

other speakers as susceptible to the influence of the setting, naking 

nasal stops oral. The problen-atic question of on what basis segnental 

susceptibility to the effect of voice quality settings can be 

explained is noted but left aside. 

The physiology of the velopharyngeal systen, which is relevant to C, 

the velum, always being raised enough to prevent audible nasality has 

6 
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already been specified in the earlier discussion of the palatal 

elevator complex. 

We come now to a brief discussion of the acoustic characteristics 

of nasality. 

There has been a fair amount of research devoted to this area,, 

mostly as it relates to segmental nasality in nasal contoids and 

nasalised vocoids. The conclusions of the research tend to be 

rather varied, although there is a measure of agreenent about the 

principal features. The variability can be partly explained by 

the multiplicity of physiological components which has just been 

discussed. Another important source of the variability derives from 

the anatomical variations between different speakers (Bjuggren and 

Fant3 19614), and to some extent to the variability within the speech 

of a given speaker on different occasions, noted earlier (House, 

1957), in details of the consistency of the mucal lining of the 

nasal cavity., ani the underlying tissues. The effect of a-11 these 

variabilities is that a fairly wide range of acoustic phenoricna are 

perceptually acceptable as indicators of nasality, as will be seen 

in the sumnary bel(x; of the acoustic characteristics. 

Most accounts of the acoustics of nasality assume a simplified 

anatorV of the nasal cavity.. treating it as a single tube Fujimura 

(1962), however, -writes that 

'In reality, of course, the nasal systen at a central 

point branches into two separate tubes, each of which 

opens at one of the nostrils. If the system is 

syrnetric with respect to the point at wl-dch the sound 
is measured, this geometrical branching is acoustically 
irnateriall (Fujimura) 1962: 2! tO). 
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In the case of substantial asynnetry of the tubes, Fujimura (loc. cit. ) 

L. -7--- 
and Ivant and Bjuggren (1,064: 6) state that additional high frequency 

nasal f6rmants and anti-formants are introduced. 

Fant (1960: 140-141) gives an account of the anatorV of the nasal 

cavity which is relevant to a discussion of its acoutAic properties. 

He estimates the 'overall length of the nasal pathways rnmsured as 

the shortest distance from the uvula to the outlet at the nostrils' 

is about 12.5 cm. Fant continues: 

'The left and right nasal channels run approximately 

_parallel 
for a distance of about 8 cm. from the nose 

opening and combine in the nasophar-jn-x. Each of the 
frontal halves contains a bottom., middle, and upper 
branch in full coirmunication at any cross-section. 
These appear to be too closely coupled to function as 
independent resonators. Provided the left and right 
parts show complete symmetry) they will function as a 
single cavity system. This is the ideal configuration 
( .... ). but it can be expected that asyrrietry will 
cause an additional diffusion of spectral energy owing , 
to the occurrence of formants fron the left and the rilght 
pathways, and to the particular mL-, in,,., in the nasal 
radiation. A greater daraping of resonance in the nasal. 
part than in the oral part of the vocal tract can be 

expected owing to the greater surface outline in area 
ratio of any cross-section except in the nasopharynx. 
( .... )I Nostril hairs will also contribute to the dampinr,,, '. 

The acoustic results of adding a nasal tract to an oral tract can U 
be discussed under two headirgm: the resonatoi-j characteristics of 

the nasal tract, and their effect on those of the rest of the vocal 

tract. 
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The most comonly reported nasal fornant has a centre-frequency 

between 200 and 300 c/s (Curtis, 1942; Delattre, 1954; Fujimura, 

1962; Hattori, Yamamoto and Fujimura., 1956; House and Stevensj 

1956; Potter, Kopp and Green., 1947). Another nasal resonance is 

reported at about 1000 cls by Smith (1951). House and Stevens (1956) 

and Joos (1948)., ' and one at about 2000 c/s by Smith (1951)3 Delattre 

(1954), and Tarnoczy (1948). Tarn6czy specifies a slightly higher 

figure of 2500 c/s - 

The bandwidths of nasal formants are said by IrIousc (1957) to be 

3CO c- for the lcwest formant increasing to 1000 c. for those near 

2500 c/s. 

Anti-resonancesý or anti-fon., ants, which derive from any shunting 

side-branch present in the vocal tract (House, 1957: 199), are 

each paired with a nasal resonance (Fant 1960: 60). Values for anti- 

resonances have been specifically mentioned by Hattori, Yamamoto and 

Fujimura (1956), at 500 c/s.., by Pajimura (1962) at 700 c/s as the 

lowest he found., and between 900 and 1800 cls, varying with segmental 

articulation3 by House and Stevens (1956). 

The effects on the rest of the vocal tract of coupling the nasal 

tract to it are reasonably well agreed. The most general effect is 

an overall loss of power (Dickson, 1962; House and Stevens., 1956; 

932). This attenuation is directly due to the introduction , Kelly., 11 

of anti-resonances by the side chamber resonator, which tend to 

absorb acoustic energy, especially in the higher frequencies (Curtis, 

1942; House and Stevens, 1950,1); 'House, 1957). A reflection of 

the general attenuation is a broadening of all formant bandwidths 

(Kelly, 1932)., which has another consequence, that of flattening 
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spectral peaks in the region between 800 c/s and 2300 cls, giving an u 

intensity plateau (Fujimura., 1962). It is almost certainly this 

general attenuation uhic4 is responsible for the drop in intelligibility 

of nasal voices reported by Diehl and YcDonald (1956) and Moser., Drehar 

and Adler (1955) though Glasgow (1,0W attributes the diminished 

intelligibility to the notion that nasality can call attention to 

itself, distracting the listener. 

Considering more specific indicators of nasality, the raost widely 

reported finding, Pant says (1960: 3149), is a marked drop in intensity 

of the first formant (Bj6rký 1961; Delattre, 1954; House and Steven$., 

1956; Kelly, 1932; Smith, 1951). Bj6rk (1961) also notes a drop 

in the frequency of the first formant. $ in heavy nasalization. Always 

comparing the characteristics of nasality with the non-nasal equivalent, 

in the case of the second formant Djbrk (1961) found a drop in intensity, 

although Delattre (1954) disagrees. The third formant shmis a drop Cj 
in both intensity and frequency (Bj6rk, 1961; Delattre., 1954; 

Kelly, 19-32; Smith, 1951). On the fourth formant there is both a 

rise in intensity (Smith, 1951) and a drop in frequency (Delattre, 1954). 

There is a general drop in intensity on all fornants above the foirth. 

The characteristic drop in intensity of the first foi-, m. nt is 

brought about by a number of factors: the low frequency nasal forn-ant 

boosts the intensity of the low harmonics, below the frequency of the 

first formant, and another nasal fornant at atout 1000 c/s reinforces 

the harmonics just above most values of the first formant. Anti- 

resonances and an increase in all fornant bandwidths then combine 

to lower the intensity of the first formant, (Fant, 1960: 149). 
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The acoustic characteristics of demsality, as strictly defined 

to mean the iLbsence of all audible resonance of the nasal cavity, 

are self-evident, they are the absence on susceptible segments of 

the acoustic characteristics of nasality just discussed. 

2. Settings of the phonatolZ mechanism of the larynx 

Phonation typer, 

The dom ain of phonatox-y settings is limited by the same criterion 

that was applied to supralar7ngeal settings: - only those settings 

which can potentially be controlled by any speaker with a nornal 

vocal system will be admitted into the descriptive phonetic scheme. 

Only a small number of basic types of phonation will be 

distinguished; although we shall see that this small number can 

corrbine with each other in various ways to make up a larCer number 

of distinguishable., composite, phonatory qualities. 

As in the previous section, physiological and acoustic specif- 

ications will be added wherever possible to the audit orily-ba s ed 

descriptions, and in some cases aerocV=Ac characteristics will also 

be given. 

Phoneticians on the whole have been much r. ore interested in supra- 

laryngeal activities than in phonatory ones., and consequently more 

is knm,, -n about the former than the latter. This is not without 

justification. when one thinks of th-, central importance phoneticians 

properly place on the capacity of speech to cxrbody the distinctive 

patterns of language. The nirber of lincuis'Llic distinctions embodied 

by supralax-, iaSeal activities is always much greater than those 
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signalled by different types of phonation, in every kno; Tn language 

of the world. Ladefoged (1971: 16-13) suggests nine different 

modes of vibration of the-vocal folds (which he says does not exhaust 

the total nurber found in different languagges); an .d he points out 

that., taking the feature that he calls Iglottal stricture'., no single 

language makes use of more than three out of the nine nodes of 

vibration for manifesting linguistic oppositions. (See also Catford., 

1964: 2G)e 

The established theoretical structu. ýe for describing supra- 

laryngpeal events is therefore considerably more delicately sub-divided 

than that for phonation types. 

The question now arises of defining the neutral mode of 

phonation against which the other modes can be contrastively 

described. Near the beginning of this chapter, the neutral mode 

of phonation was said to be one where the vibration of the true 

vocal folds is periodic, efficient, and without audible friction. 

This description is worded to facilitate the discussion of other 

types of phonatory settings where one (or more, % of the specified 

characteristics doesn't apply. So, we have setting-s where the 

phonation is not achieved by the true vocal folds alone (as in 

ventricular voice), or where the mode of vibration is aperiodic, 

(as in harsh voice), inefficient (as in breathy voice, ', or with 

audible friction (as in whispery voice and whisper'-. This still 

leaves some types of phonation without contrastive identification 

against the neutral mode of vibration, - for instance) falsetto, 

creak, and creak-)r voice. This is partially put right by noting 

that the term adopted here for the neutral mode of vibration, modal 

voice, is Hollien's (1971), and that he says he chose the term 
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Imodall because fit includes the range of fundamental frequencies 

that are normally used in speaking and sin, -, ing' (Hollien, 1971: 320)0 

114'e can incorporate this comment into the description of the neutral 

type of phonation, but we have to bear in mind that matters of pitch 

as such are not strictly relevant to quality. Falsetto is then 

characterized as having a range of fundamental frequency potentially 

higher than that of modal voice, and creak as having a range potentially 

lower. (The reason for the cautious use here of 'potentially' is 

an awareness that the pitch range of falsetto can overlap the range 

of modal voice very considerably, in terms of what is physically 

possible, even though male speakers using falsetto tend to utilise 

only the middle to high part of the possible range, in Western. culture 

at least; and the inverse applies to creak, which can potentially 

be made on a high enoia; -, -h pitch to overlap the bottom end of the modal 

voice range). The characterization of cýeaky voice is a problem which 

will be discussed later in this chapter. 

None of these descriptions of phonation types is satisfactory, 

however. The differences betreen modal voice and each of the other 

settings mentioned are of course more numerous and nore complex than 

this brief sketch suggests. Even in the case of nodal voice, it is 

only a descriPtion, and remains far from a definition: the. issue is 

merely hedged by saying that modal voice is the type of vocal fold 

vibration which phonetic theory assumes takes place in ordinary 

voicing, when no specific feature is explicitly changed or added. 

It is very hard to construct a satisfactory, short definition of 

nodal voice, and instead I shall try to elaborate its characteristics 

in a summax7 outline of the aerodynamic and physiolo, -ical factors 
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thought to be involved in producing this neutral mode of Phonation. We 

will then use this base for the further discussion of the different 

phomtion types. 

1ý 

The very widely accepted theory of vocal fold vibration is the aero- 

dyzl, imic-rVoelastic theory. The rriyoelastic, component was first stated 

by MUller (1837)- He experimented with an excised human larynx set 

in a frame, exerting different tensions on the various muscles while 

air was blown through the glottis. Ile established that the vocal 

folds vibrate when they are adducted (i. e. brought together) to interrupt 

such an airstream, and that increasing longitudinal tension in the 

vocal folds is correlated with rising, pitch. 

The aerodynami2 component is a relatively recent addition. Van 

den Berg (1958b) has shown that tension in the vocal folds is not 

the only factor to be considered in glottal vibration., in that the 

characteristic behaviour of airflm-r through narrow constrictions 

plays a very important part., particularly in closing the glottis. 

If we consider the train of events in one cycle of laryngeal vibration) 

the situation is basically as follows: with the glottis closed by 

muscular tensions acting on it in a number of dimensions (discussed 

later)ý sub-glottal air pressure builds up with pulmonic effort to 

expel the air from the lungs. It very rapidly reaches the pressure 

necessary to blow the edges of the glottis apart, arxl a jet of air 

shoots into the pharynx, momentarily relieving some of the sub-glottal 

overpressure. The glottal margins of the vocal folds which a moment 

ago were in contact, now form a narrow constriction whose aerodynamic 

effect on the upward flow of air is to act as a venturi tube. This 

makes the jet of air from the lungs accelerate through the narrow gap* 
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The Bernoulli effect on the air molecules. in this accelerating jet 

causes a marked., very local drop in air pressure at the level of the 

glottis, the narrowest constriction in the larynx, and the glottal 

edges of the vocal folds are 'sucked' iwards towards each other by 

the negative pressure. The sub-glottal air pressure, momentarily 

released into the pharynx., has now dropped sufficiently to be over- 

come by the two forces combining to close the glottis., - the 

r7oelastic tensions acting on and in the vocal folds, and the aero- 

dynamic Bernoulli effect. The monent of glottal closure. is usually 

the point in the phonational cycle at which the acoustic excitation 

of the supralaryngeal tract is most powerful. With the glottis 

closed, s-ub-glottal pressure builds up again, and the cycle of 

events repeats itself j between 50 and 200 times a second in voiced 

segments uttered by average nale speakers in ordinary conversation. 

This picture of the combined aerodynamic and muscular forces 

at work in laryngeal vibration was built up by the work of a number 
I 

of researchers in the 19501s3 including Smith (1954a, 1954b3 1956a, 

1956b., 1957)., and Faaborg-Anderson (1957). The major contribution 

came from Van don Berg hims-elf (1954c, 1954d., 1956b., 1957a,, 1957b3 

1958a, 1958b) and with colleagues (Van den Berg3 Zantema. and 

Doornenbal, 1959). Van den Berg gives his own si=aary of the 

forces which interact to produce lar7ngeal vibration: 

I (the aerodynamic-rVoelastic) theory postulates that 
the function of the larynx is based on the interplay of 
three factors: (1) the aerodynamic properties of the 

air which actuates the larynx., (2) the adjustment of the 
larynx, brought about by the proper nervous activation 
of the various muscles, and the rWoelastic properties 
of the laryngeal comporLnts, (3) the aerodynamic coupling TV I- 
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between (a) the subglottal system and tIm larynx, (b) 

the left and right vocal fold., and (c) the larynx and the 

supraglottal system' (Van den Berg, 1968: 291-292). 

This c omment on the diff erent c oupling factors - is important in thinking 

about the fine detail of the auditory quality of the voice. It implies 

that the detailed mode of vibration of the vocal folds will depend 

partly on the degree of effort exerted sub-glottally by the pulmonic 

system, so that fine details of phonatory quality will necessarily 

co-vary with laryngeal intensity. Also., coupling factors between 

the left and right vocal folds become auditorily important when 

intrinsic asymmetries of the larynx are considered, in such cases as 

nodules and polyps on one or other vocal fold. And most relevantlyj 

the articulatory state of the supralaryngeal vocal tract will influence 

the detail of the vibrator7 pattern of the vocal folds. This applies 

both in the case of the momentary changes of segmental articulationj 

and in configurational settings of the vocal tract as long-term 

articulatory tendencies. We noted earlier, for example,, in the 

section on velopharyngeal settings, that nasal voice has been 

observed to be associated with a particular node of vibration of 

the vocal folds. The theoretical implications of coupling between 

the larynx and the supralaryngeal tract make it reasonable to expect 

that all supralaryngeal settings., of any marked degree of deviation 

from the neutral configuration.. should have their own characteristic 

laryngeal vibratory patterns. 

Although the aerodynamic-rwoelastic theory of laryngeal vibration 

is very well established now, it is not the only candidate in the area. 

There are two others, the neurochronaxic theory of Raoul Husson and 

his fellow-imicers., and the ruco-undulator7 theory of Smith and Perello"o 
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Husson's theory is diametrically opposed to the assumptions of 

the aerodynamic-rVoelastic theory. Essentially, it dismisses 

muscle tension and the Bernoulli effect as the prime causes of 

phonation3 and maintains that each cycle of vibration is the direct 

muscular response of the vocalis muscles (forming the vocal folds) 

to an individual neural command (Husson, 1950a, 1950b, 1951,1952, 

1954., 1955a, 1955b, 1956,1957,1962. t 1964.,,; Laget., 1953; 

Moulonguet., 1954; Piquet and Decroix., 1956; Piquet, Decroix., 

Libersa and Dujardin., 1957; Fortmann and Robin, 1956). This theory 

has been widely rejected (Rubin., 1960a., 1960b; von Leden., 1961; 

Weiss, 1959)., and the experimental findings of the vocal folds being 

made to vibrate by electrical stimulation of their nerve-supply in 

the complete absence of any airflow have not been replicated elsewhere. 

The effective importance of the nourochronaxic theory is not then tI'n 

theory itself: its value is that it stimulated a decade of an 

unprecedentcd_amount of research into the details of phonation., 

including work towards the a ero ctrnamic -nyo elastic theory. 

The muco-undulatory theory put f omard by Srath (1961) and 

Perello" (1962a, 1962b) is of much smaller scale., and is complementary 

to the aeroclynamic-q(roelastic approach., not antagonistic. it 

concerns the effect on phonation of longitudinal waves travelling 

upvrards to the glottis and into the lax7ngeal ventricles, and from 

front to back on the surfaces of the vocal folds (Greene, 1964: 

40). in the loosely attached, wet, mucosal layer which covers the 

laryngeal surfaces. These waves have been observed in many high- 

speed cinefilns of the vocalfolds in their phonatory state. 

Smith (1961: 100) Cives this account of the relevance of these 



- 210 

muco-undulatory waves: 

'We must look upon the sliding nucosa between the vocal 
cords as an initial vibrator and we kncxr that in man there 

are easy means of transmitting the surface movements of 
the mucosa to the body (sc. of the main mass of the folds, 

J. L. ) because there is found below the edge an attachment 
to the underlying connective tissue and again to the muscle 
fibres. We thus have theoretically a double system., which 
in normal conditions would always act together in one 

vibratory pattern. In inspiratory voice (the mucosa) ray 

act independently of the underlying mass'. 

Smith then adds: 

'Imagine ( .... ) two skipping ropes circling against each 

other at ground level (i. e. upwards, J. L. ). A subglottal 
adductory movement of cushion (i. e. vocal folds, J. L. ) 

plus membrane (i. e. mucosal lining, J. L. )' will result 
from this and the loose membranes will eventually independ- 

ently be brought into contact by means of the sucking 

effect of the airstream' (loc. cit. ). 

He concludes that 

'The important factor for initiating vibrations (scems) 

to be the existence of two thin surfaces in a vertical 

orientation' (Smith, 1961: 108). 

Smith considers that the contribution of these mucosal phenomena is 

to the fine detail of the quality of phonation, and not to the. 

fundamental frequency. Perello" (1962a, 1962b) believes the reverse. 

Ile argues that changes of fundamental frequency in the absence of 

muscular adjustments can occur when the consistency of the mucosal 

layer changes, as in laryngitis, or in premenstrual mucosal changes 

in women. Changes in the mucosalUning in this way constitute 

intrinsic conditions of the vocal apparatus, and lie outside the 
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scope of extrinsic control. They will be discussed further in the 

chapter on indexical, aspects of voice quality., and the muco-undulatorY 

theory is mentioned here only to show that the aerodymmic-rvoelastic 

theory does not necessarily define all possible details of phonatory 

quality. 

It will be assumed from this point owards that the vibrations 

of the vocal folds in phonation are brought about in the way described 

by the aerodynamic-nVoelastic theory. In the light of this theoryj 

we shall need to distinguish between three general facets of laryngeal 

vibration: aero! ý: namic coupling not only within the larynx but 

between the larynx and the sub-glottal system,, and between the larynx 

and the supralaryngeal system., as discussed above; the elastic 

resistance to glottal opening., - little in breathy voice,, more in 

whispery voice, still more in modal voice, with severe resistance in 

harsh voice and ventricular voice; and nechnnical constraints which 

result from the muscular linkage of the laryngeal muscle systems 

with those of any other settings of the vocal apparatus-vThich happen 

to co-occur with phonator7 settings in any particular voices. 

We come now to a sum-ri-ary outline of the physiology of laryngeal 

vibrations in modal voice, with which that of the other phonation types 

may then be compared. It is important to emphasize the simplified 

nature of this outline., which is presented in this way only for the 

purpose of giving physiological relevance to the discussion of the 

broad tendencies towards maintaining particular laryngeal muscular 

settings as features of voice quality. 

Three laryngeal cartilages forn the basic frame within wl-dch 

f 
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the muscular control of phonation is exercised. These are the 

thyroid, the cricoid and the paired arytenoid cartilages. Figure 12 

is a schemtic diagram of the relative position of these cartilages. 

The thyroid is the big, shielding cartilage Protecting the front 

and sides of the larynx from injury. It f orms the 'Adam' s apple 

in male speakers, with its characteristic protruding, slightly 

pointed shape, and a V-sbaped notch in the top edge at the centre. 

It is made up 6f two quadrilateral cartilaginous wings, or plates, 

vertically fused at the front under the central notch. The muscles 

which make up the true vocal folds and the ventricular folds are 

attached to the front, internal surface of the thyroid, at the point 

where the lateral plates fuse together. 

The cricoid lies immediately below the thyroid, and is the 

uppermost of the tracheal cartilages. It is different from the 

other tracheal rings, in that while the others are incomplete 

rings with a gap at the back, where the trachea shares a common 

,,, us, the cricoid is a complete ring. It is wall with the esophar 

often compared to a signet ring as the etymology of the name suggests) 

because the part at the back of the cricoid ring is considerably 

largpr than that at the front. The vertical dimension of the Isignet' 

at the back is usually about 25 mm in the adult male, and about 8 r-Lm 

at the front. Together with the thyroid., ',. t forms an effective 

external protective structure for the rest of the larynx; it has 

also been said to be 'the foundation of the structures which, as 

a functional group, are called the larynx' (Heffner, 1950: 15). 

The ary-tenoid cartilages, much smaller than the thyroid and the 
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cricoid, sit on the upper rim of the 'signet' of the cricoid at the 

back. They can rotate vertically and horizontally to a certain 

extent., as well as slide from side to side on the cricoid (Saunders., 

1964: 72)., They are shaped somewhat like snall pyramids on a 

triangular base (Cates and Basmajian., 1955). The posterior ends 

of the true vocal folds are attached to the lower., fort-ard angles 

of the arytenoids) called the vocal processes. The posterior 

ends of the ventricular folds are attached to the apex of each ary- 

tenoid. 

The'thyroid is connected to the hyoid bone above it by the 

tlWrohyoi muscle and ligament. When the larynx rises, pulled up by 

the action of the thyrohyoid muscle,, or of the stylopharyngeus 

muscle (discussed earlier in this chapter, and which runs from the 

skull nearly vertically down; dards at each side of thp pharynx to 

insert in the back edge of the thyroid), the thyroid 'slips up under 

cover of the IVoid' (Kaplan, 1960: 115). 

The thyroid is also connected not only to the ar7tenoid 

cartilagesj as stated immediately above, but also to the cricoid, 

by the paired cricoýhyroid muscle. This runs upt,, Tards., backwards 

and laterally from the inner surfaces of the forward part of the 

cricoid to insert in the lower edge of the thyroid. The effect of 

its contraction is to pull the front of the cricoid ring upwards 

towards the thyroid) which has the mechanical consequence of 

rotating the back of the cricoid, with its attached arytenoids, 

downwards and backwards from its neutral position. This lengthens 

and tenses the vocal folds, thus'contributing to pitch control in 

phonationj and to the snall changes in phonatory quality arising from 



- 214 - 

changes in the fine detail of the cross-section of the folds. The 

retraction of the cricoid also tends to bring the vocal folds slightly 

closer to each other (Saunders., 1964: 73). 

The laryngeal muscles of interest here fall into two groups: 

firstly, those which, like the cricothyroid, can change the positions 

of the cricoid relative to the thyroid; and secondly, those which 

affect chiefly the positions of the arytenoids relative to the 

cricoid. 

Figure 13 is a schematic diagram of the location and actions of 

the muscles of the first category. The muscles which can change the 

position of the cricoid relative to the tIWroid are the cricothyroid 

muscle, and the paired thvroarytenoid muscles,, which make up the 

true vocal folds and the ventricular folds. The thyroarytenoids, 

running from a fixed attachm--nt at the fused angle of the thyroid 

to the mobile arytenoids., as noted above, are described by Heffner 

as follows: 

'Each(side) is divided into tuoparts - an upper and a 
lower - by a recess, or ventricle, which undercuts the 

upper portion throughout most of its length. The 

lower portion of each thyroarytenoid muscle is attached 
to the vocal process of the arytenoid cartilage. 
The upper portion is attached to the body and the upper 
tip of the a*tenoid. Indeed, some of the upper 
fibres of the upper portion of the -muscle run on upward 
into the folds which join the arytenoids with the edges 
of the epiglottis (i. e. the ax-jepiglottic folds). 

When contracted, the thyroarytenoid muscles tend to 

draw the arytenoids forward, at the same time tilting 

them towards the thyroid cartilage. The upper 

portions of this pair of MUScles, with their covering 

mucous tissue, are known as the ventricular folds 
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The lower portions have a name of their own, the 

vocalis muscles (and they) constitute the vocal bands 
( .... ). In cross-section the vocal bands are triangular, 
being shaped much like the cushions of a billiard table., 

and only their median edges are free' (Heffner., 1950: 
17-18). 

The ventricle mentioned is the ventricle of Morgagni., and it should be 

pointed out that the ventricular folds have a rather different com- 

position of tissue than the true folds; Kaplan describes the 

ventricular folds as * 

'thick rounded folds of mucous membrane developed around 
the ventricular ligaments. They are soft and somewhat 
flaccid. Each contains ( .... )a few muscle fibers and 
numerous mucous glands' (Kaplan,, 1960: 124-125). 

Saunders (1964: 73) confirms that they contain only a few muscle 

fibres. So their vibration will tend to be inefficient3 with hyper- 

tension needed to adduct them sufficiently to phonate. 

Longitudinal tension of the true and ventricular vocal folds 

can thus be achieved by two different actions: retraction and slight 

vertical rotation of the cricoid by means of the cricothyroid muscle; 

and by contraction of the muscles which make up the vocal folds., the 

thyroarytenoids. 

The second category of muscles3 those which control the positions 

of the arytenoid cartilages relative to the cricoid, have the function 

of opening and closing the glottis. Biologically vital in helping 

to control the airway to and from the lungs,, they are small but power- 

ful, musclesj and are capable in combination of setting the glottis 

in a wide variety of adjustments. Figure-14 is a schematic diagram 
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of these muscles and their action. 

only one muscle is normally used to open the glottis., the paired 

Rosterior cricoarytenoids (Kaplan., 1960: 150). These arise from 

the backý outer surface of the cricoid and run upwards and to the 

side to join the arytenoids on their reamost angles, called the 

muscular processes. Their contraction pulls the rmscular processes 

in an arc towards the back,, and the effect is to rotate the arytenoids3, 

pivoting the other ends of the arytenoids, the vocal processes to 

which the vocal folds are attached, outwards. Heffner (1950: 20) 

says that this happens 'at every nornal inhalation'. In speechp 

their action is the major contributor to opening the glottis for 

voicelessness. Heffner continues: 

'The action of these muscles is opposed to and can 
thus be controlled by the direct pull of the lateral 

cricoarytenoids and also by the direct pull of the 

tYqroarytenoid muscles. The unopposed pull of the 

posterior cricoax-jtcnoids widens the opening between 

the vocal bands to its maximiml (Ileffner., ibid. ). 

The muscular action which closes the glottis is more complex. 

The lateral cricoarytenoids run backwards from the outer and upper 

surface of the cricoid on both sides, and like the posterior crico- 

arytenoids, ý are attached to the muscular processes of the arytenoids. 

In contraction3 as indicated above, the lateral cricoarytenoids 

directly oppose the action of their posterior counterparts, and 

swivel the arytenoid cartilages forward and inward (Kaplan., 1960: 

152). This action brings, the vocal folds together., and closes the 

glottis. 

There are two other muscular actions which help to close the 
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glottis. The first is that of the a enoid muscle complex. The 

arytenoid muscle (sometimes referred to as the interarytenoid 

muscle) is made up of two sets of fibres: one of these sets is the 

transverse 5atenoid muscle, which is an (unpaired) 

Ithick., rectangular mass covering, the entire deep 

posterior surface of both arytenoids. It may be con- 

sidered to originate along the muscular process and lateral 

border of one arytenoid and to cross over to reach the 

lateral edge of the other arytenoid. It draws the ary- 
tenoids modially by a gliding action which adducts the vocal 
foldst (Kaplan, 1960: 151). 

It opposes the action of the lateral cricoarytenoids. The other part 

of the arytenoid muscle complex is the oblique arytenoid muscle. it 

is a paired muscle in the form of the letter 1XI, and it lies behind 

the transverse muscle., on its outer surface. Each branch of the 

oblique muscle starts low down on the backmost surface of the arytenoid 

and rises crossing to the highest angle of the other ar7tenoid. Its 

contraction tilts the tops of the arytenoids towards each other, and 

in conjunction with the transverse part of the arytenoid muscle, helps 

to adduct the vocal folds (Heffner,, 1950: 21., Kaplan, 1960: 151; 

Van den Bergy 1968: 294). 

The second muscular action which can help to close the glottis 

is the contraction of the muscle forming the vocal folds themselves., 

the tbyroarytenoids. The thyroarytenoids make a double contribution. 

The vocalis muscles (the part of the thyroarytenoids which make up 

the body of the. folds) contract to exert longitudinal tension in 

the vocal folds, which reduces the, length of the glottis (Van den 

Berg2 1968: 294). Contraction of the outer., lateral parts of the 
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thyroarytenoid muscles helps the lateral cricoarytenoids to bring 

the vocal processes of the arytenoids togetherin adduction. 

Kaplan notes that 

'Arry section of the glottal edge can be adducted or 
abducted without necessari: Ly relating to any other 
part (Pressman and Kelemen, 1955). This is because the 

paired thyroarytenoid and vocalis muscles seem to be 

capable of differential segmental contraction. This 

activity can occur independently of the arytenoid 
movements' (Kaplan, 1960: 128). 

To sumarize the r=cular actions which lead to glottal closure., 
then., Van den Berg writes: 

'A contraction of the (Powerful) interarytenoid muscles 
primarily adducts the apexes of the arytenoids and closes 
the back part of them so that no wild air can escape 
( .... )A contraction of the lateral cricoarytenoid 
muscles adducts the vocal processes of the arytenoids and 
therefore the body of tin vocal folds. This adduction 
is augmented by a contraction of the lateral parts of the 
thyroar7tenoid muscles (this contraction goes along 
with an adduction of the vocal folds). These adductional 
forces provide a medial compression of the vocal folds and 
reduce the length of the glottis which is effectively free 
to vibrate' (Van den Berg, 1968: 29Q. 

The notion of medial compression will be helpful when we come shortly 

to discuss the differences betweaithe various phonation types. 

Just before vie come to that, it is necesszry to set up a simple 

roap for discussing the different locations in the glottis which are 

relevant to the characteristics of the different types of phonation. 

A useful point of reference for Uds is the vocal ligament, which runs 
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along the glottal edge of each vocal fold at the point where it 

normally makes contact with the other. We can then f ollo; f 

Catford (1964: 32) in using the term Iglottall1without any further 

qualification, to mean the whole length of the opening , between the 

true vocal folds, from the front angle of the thyroid cartilage to 

the back of the arytenoids; and we can distinguish the lig-amental 

glottis, which is the part of the full glottis form-d by the vocalis 

muscles, with the length of the vocal ligaments along each edge, as 

opposed to the cartilaginouE glottis) in the stretch where the 

arytenoid cartilages are located. The dimensions of these sections 

are of interest: Ilorris (1953) says that the fintermembranous' 

(ligamental) part of the a ottis is normal3, y about 15.5 mm, in the Maley 

and 11.5 mm, in the female. The length of the cartilaginous glottis 

is about 7.5 ram in the male and 5.5 mm in the female. This makes 

the full glottal length in males about 23 mmy and about 17 riua in 

females. Kaplan (1960: 128) adds that 'The widest part of the 

glottis is 6 to 8 mm, in the male, and this can increase to about 12 mmy 

according to conditions'. 

The nature of the glottis tempts one to regard it as a two- 

dimensional space; and for many phonetic purposes) that is sufficient. 

But. in the case of contributions to the fine detail of phonatory 

quality., the need to take account of the changing three-dimensional 

configuration of the space between the vocal folds is very similar 

to the situation at the other end of the vocal tract, at the lips. 

The changing vertical thickness of the vocal folds from the outer 

wall inwards to the vocal ligaments at the edge of the glottal space 

reflects the interplay of the different tensions that are exerted in 

and on the folds by the laryngeal musculature, and this third, 
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vertical dimension is one factor among others which differentiate the 

major settings of the phonatory mechanism. 

lie are now in a position to state the major parameters of 

laryngeal control which are relevant to our discussion of different 

phonation types. 

There are three parameters of laryngeal muscular tension which 

have to interact with aerodynamic factors of pulmonic airflow and 

pressure. They are: firstly, the adductive tension of the inter- 

arytenoid and lateral cricoarytenoid muscles; secondly., the 12na- 

itudinal tension of the vocal folds achieved by the vocalis and 

cricothyroid muscles; and thirdly, the medial compression achieved 

by the interaction of tension in the interarytenoid., lateral crico- 

arytenoid, and lateral Parts of the thyroarytenoid muscles. 

i) modal voice 

The laryngeal characteristics of the neutral mode of phonation., 

modal voice, are reasonably well agreed. Catford (1964) says that the 

full glottis is involved 'both ligamental and cartilaginous, functioning 

as a single unit' (Catford, 1964: 32). He specifies the following 

details: 

'Periodic vibration of the vocal folds under pressure 
fron. belm; ( .... ). For nornal voice the lirdnal 

pressure-drop across the glottis is of the order of 

3 cm. of water. Rates of. flow vary according to 

types of the voice ('registers'): for chest voice at about 

100 cps the lir-n-nal rate of flow is about 5 cl/sec, 

maximal about 23 cl/sec. These are mean fl(w-rates: 

during the open phase of vocal fold vibration flow- 

rates much in excess of these must occur, and since 
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the glottal area is small the general aerodynamic picture 
is of a series of high-velocity jets shot into the 

pharynx' (Catford, 1964: 31). 

I don't propose in this outline of phonation types used in voice 

quality to go into the details of the different registers claimed to 

exist., but a thoroughly comprehensive account would have to include 

them. The difficulty of giving such an account is that there are 

almost as many different terms and specifications as there are 

writers on the subject: MUrner, Fransson and Fant (1963: 18), 

(interpreting 'register' to refer to 'voice pitch levelst), say that 

the area 'suffers from an abundance of terms and an ambiguity of their 

use', and they list 107 different labels. 

I shall make the assumption in what follows that modal voice 

corresponds to the chest voice register, to the extent that different 

woxkers seem to agree on aspects of its production. 

Iýan den Berg specifies the physiological aspects of modal voice 

(i. e. chest voice register) as folluds: 

'This register is characterized by large amplitudes of 
the vocal folds at low pitches. This requires small 

passive longitudinal tensions in the vocal ligaments. 

The minimal values of the interarytenoid contraction and 

redial compression are small. The vocal folds are 

short and thick. An increase of the active longitudinal 

tension in the vocalis muscle increases the pitch. Con- 

traction of the cricothyroid muscles increases the pitch, 
but., when the passive longitudinal tension in the vocal 
ligaments increases beyond a rather small valueý the 

vibrations either cease, at a small nedial compression, 

or transit suddenly to the falsetto type, at a sufficiently 
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large medial compression? (Van den Berg, 1968: 297). 

By 'passive longitudinal tension' Van den Berg means the tension 

exercised on the vocal ligament by the action of the strong crico- 

tliyroid muscle.; such passive tension in the vocal ligament 

'can be increased far beyond the maximal active tension 
in a contracting, muscle, on account of the fact that the 

forces supplied by the comparatively thick cricothyroid 
muscles are exerted upon the comparatively thin vocal 
ligaments' (Van den Berg, 1908: 295-296). 

The production of modal voice is thus carried out with only . 

moderate adductive tension and medial compression., and with moderate 

longitudinal tension when the fundamental frequency is in the lower 

part of the range used in ordinary conversation. The vibration of 

the larynx in this condition is regularly periodic, efficient in 

producing vibration3 and without audible friction brought on by 

incomplete closure of the glottis. 

Having outlined the characteristics of modal voice, we can now 

move on to the description of other phonatory settings, and their 

various possibilities of combination. 

Each of the major phonation types will be discussed individuallys 

but there are two criteria by which they can be grouped into categories, 

and the classification of the different phonation types into these 

categories reveals some useful generalities which might be lost sight 

of in a sirkple, sequential listing. The description of the different 

phonation types will be prefaced., therefore., by an outline of the 

classification. 

The two criteria of classification are firstlyý 'Can the 
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phonation type occur alone, as a simple type? Ijand secondly2 'can 

the phonation type occur in combination with other phonation types, 

as a compoun type., and if so., with which? I. 

On this basisy there are three different categories involved. 

The first categor7 is made up of modal voice and falsetto. The 

qualification for membership of this category is that they can each 

occur alone, as simple types,, and can individually combine with members 

of other groups2 as compound types2 but not with each other. 

The second category consists of whisper and creak. These can 

occur alone, as simple types, and together as a compound types to 

give whispeM cEeak. They can also occur as compound types with 

either member of the first group., giving whisper7_voice and whispe 

falsetto, and creaky voice and creaky falsetto; and thL-. f can occur 

as compound types with members of the first group and with each others 

giving whis22a creaky voice and whispery creaky falsetto. 

The third category is formed by modificatory settings which can 

only occur in compound types of phonation, and never by themselves as 

simple types. These are the locallaryngeal contributions to tense 

voice and lax voice, which are the settings of overall muscular 

tension throughout the vocal system. Tense voice and lax voice, 

discussed in detail in the next section of this chapter, can be seen 

analytically either as constellations of co-occurring local settings 

in different parts of the vocal system, or as single overall states 

of muscle tension. It is convenient to isolate the local laryngeal 

components of these settings, as mumbers of the third category of 

phonation types, leaving their contribution to ovýrall tension settings 
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until the next section. To avoid confusion,, the terms tense voice 

Ad lax voice will be reserved for the overall tension settings and 

the mode of phonation associated with them will be called harshness 

and breathiness respectively. 

Harshness can combine with modal voice and with falsetto,, to 

produce harsh voice and harsh falsetto. Breathiness can only combine 

with modal voice, to give breathy voice; the reasons for the incom, - 

patability of falsetto and breathiness will be explored later. 

Harshness and breathiness cannot combine with the phonation types 

from the second categorys whisper and creak and whispery creak, unless 

there is a member from the first category also present (this constraint 

will also be discussed later). Because the incompatability of 

breathiness and falsetto still applies, the only multiple compound 

products of this third category of settings are thus harsh whispery 

voice, harsh whispery falsetto., harsh creaky voice,, harsh crea; 7 

falsetto. harsh whispery creal-, j voice, and harsh whispea creaky 

falsetto. 

There is one sub-category that should be mentioned, and it is 

a sub-category of the harshness setting. This is the setting where 

the ventricular folds become involved in the phonation of the true 

vocal folds by squeezing the ventricle of 1--lorgagni closed and pressing 

down on the true vocal foldsj with the effect that the true and the 

ventricular folds combine to vibrate as more mssive, composite elements. 

In order to bring the ventricular folds to this position, a high 

degree of muscularý tension is needed, and the effect is normally to 

make phonation auditorily very harsh. It would be possible to take 

this ventricular involvement into the descriptive system by means of 
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a scalar adjective added to the tharsht label., such as 'severe 

harshness'. It is preferable., however., to incorporate the physio- 

logically explicit label Iventricularl into the. descriptive system. 

Ventricular voice is thus a phonation type which has the same 

combinatorial restrictions as harsh voice. 

ii) falsetto 

Hollien (1972: 329) siiggests that modal voice and falsetto 

are 'completely different laryngeal operations'. Earlier, modal 

voice was described as having moderate adductive tension, moderate 

medial compression) and moderate longitudinal tension. Falsetto is 

different in all three respects. Van den Berg (1968: 298) states 

that adductive tension of the interarytenoid muscles is high., medial 

compression of the glottis is large,, and longitudinal passive tension 

of the vocal ligaments is also high (though there is little active, 

longitudinal tension in the vocalis muscles). 

There is a reasonably wide measure of agreement in recent accounts 

of the laryngeal mechanisms responsible for the production of falsetto. 

The summary account below of the physiology of falsetto is based on 

a number of sources: Chiba and Kajiyama., 1958; Hollien., 1972; 

Hollien and Colton2 1969; Judson and Weaver., 1942; Kaplan, 1960; 

Luchsinger and Arnold2 1965; Rubin and 'Hirt, 1960; Van den Bergý 

1968; Van Riper and Irwin.. 1958; and Zemlin., 1964. - 

The consensus 'of these sources -describes the production of 

falsetto as follm; s. The arytenoid cartilages adduct the vocal 

folds, by contraction of the interarytenoid and the posterior and 

lateral cricoarytenoid muscles. The vocalis muscles qlong the glottal 

edge of each vocal f old remain relaxed, but the mass of each vocal fold 
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is made stiff and immobile by contraction of the thyroarytenoid 

muscles. The vocal ligaments along the glottal edge of the vocal 

folds are put under strong tension by the contraction of the crico- 

thyroid muscle. This results in the vertical cross-section of the 

edges of the vocal folds becoming thin. The glottis often remains 

slightly apart., and the characteristic sub-glottal air pressure is 

lower than for modal voice (Van Riper and InAn, 1ý58., 228; Kunze., 

1964). Van Riper and Irwin suggest here that with the vocalis 

muscles relaxed2 and only the thin margins of the vocal folds 

participating in phonatory vibration., the expenditure of air is 

bound to be reduced. They cite Trojan (1952) as showing that oxygen 

consumption is decreased in falsetto voice., compared with modal 

voice. 

The finding that the glottis often renains slightly open has 

Prompted a number of writers to suggest that falsetto voice is 

usually accompanied by 'friction noises' (Judson and Weaver,, 1942: 

74) or Ibreathiness' (Zemliný 1964; 155). Givcn that the width of 

opening is small, this fricative component is much more likely to be 

of the whispery rather than the breathy sort. This position is 

reinforced by Van den Berg's statement that the forces giving 

medial compression of the folds (i. e. a compressive tendency at 

right angles to the front-to-back axis of the glottis) are strong 

(Van den Berg. 1963: 298). On the other hand, the whispery effect 

may be only slight, if transglottal airflow is small. Chiba and 

Kajiyan-a (1953: 28) report a finding that supports this: 

'It is found that the edges of the vocal chords remain 

covered here and there with small lumps of mucus, 

which means that the air is not exhaled abruptly. (In 
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the chest register, especially in 'sharp voice', 
the small lumps of mucus on the edges of the vocal chords 
are blo,., rn away as soon as the voice starts)' 

(Chiba and Kajiyamals 'sharp voicef is discussed in the next major 

section, on overall tension settings). 

Falsetto is characterized acoustically by two factors: the first 

is that the fundamental frequency tends to be considerably higher 

than in modal voice. The pitch-control mechanism is different from 

that in modal voice; Van den Berg (1968: 298) writes that 

'In chest voice the passive tension in the vocal 
ligaments needs to rEmain small when the active 
tension in the vocalis muscles is increased to attain the 
highest pitches. In falsetto voice, however, the active 
tension in the vocalis muscles needs to remain small when 
the passive tension in the vocal ligaments is increased 
(by the cricotl-qroid 

* 
mUscle J. L. ) to attain the highest 

pitches. The registers overlap in the region of mediiLm 
pitches'. 

Hollien and Michel (1968: 602) found that the average pitch-range 

for nale falsetto was 275-634 c/s, as against the average range for 

modal voice, which was 94-287 c/s. 

The second acoustic characteristic derives from, the interaction 

of high fundamental froquency and the mode of vibration of the vocal 

folds. Zemlin (1964: 155) writes that 

'High speed notion pictures of the larynx during 
falsetto production reveal that the folds vibrate and 
come into contact only at the free borders, and that 
the remainder of the folds remain relatively fixed. 
Further, the folds appear long, stiff and very thin 

along the edges. ( .... ). The quality of tone produced 
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by falsetto is almost flute-like in nature. This is 

partly due to the rather simple form of vibration executed 
by the vocal folds, and partly due to the high rate of 

when the fundamental frequency is vibration. I 

very high, the hýrmonically related overtones are widely 

separated in frequency., and consequently in any given 
frequency range there will be fewer components in the sound 

produced than there is in a voice with a lower fundamental 

frequency. This partly accounts for the rich quality of the 

bass voice when compared with the 'thin' quality of the tenor 

voice'. 

iii) whisper 

The physiology of the whisper setting of the phonatory mechanism 

is not controversial. Nearly all writers agree that the chief 

physiological characteristic of whisper is a triangular opening of 

the cartilaginous glottis, comprising about a third of the full 

length of the glottis (Pressnan, 1942). The shape of the glottis in 

whispering is often referred to as an inverted letter IYI (Luchsin,,,,, er 

and Arnoldý 1965: 119). In weak whisper., the triangular opening 

can be fairly long, including part of the ligamental as-well as the 

cartilaginous glottis. With increasing intensity, the glottis is 

increasingly constricted until only the cartilaginous section rerx-Lins 

just open. Taken together, these factors suggest low adductive 

tension., and high medial compression. 

The triangular opening of the glottis is achieved by the follawing 

factors: the lateral cricoarytenoid. muscles contract, 'toe-ing in' the 

vocal processes of the arytenoid cartilages (Zemlin, 1964: 169). 

The muscles which normally approximate the bodies of the arytenoid, 

the interarytenoid and posterior cricoarytenoid. muscles., remain 

relaxed (Heffner3 1950: 20). This allows the toe-ing in of the 



- 229 - 

arytenoids as they pivot on the cricoid. As the air flows past the 

edges of the open cartilaginous glottis, the characteristic I-whisperl 

sound quality is produced by 'eddies generated by friction of the air 

in and above the larynx' (Van den Berg, 1963: 297). 

The whisper setting is a very uneconomical use of airflow 

(Luchsinger and Arnold., 1965: 119; Zemlin, 1964: 169). Catford 

describes the aerodynamic and acoustic aspects of whisper in the 

folloving terms: 

'Glottis constricted (estimated area, from the smallest 

possible chink up to about 255, of maximal glottal area). 

Critical rate of flow about 2.5 cl/sec., estimated critical 

velocity about 1900 cm/sec. 'Maximun. rate of flcn; about 
500 cl/sec. Turbulent flcw., with production of high- 

velocity jet into pharynx. Acoustic spectriua similar to 

breath but with considerably more concentration of acoustic 

energy into formant-like bands. Auditory effect: a 

relatively 'rich? hushing sound, (Catford, 1964: 31). 

iv) creak 

Creak is also called vocal fEX or glottal fry in the phonetic 

literature, particularly by American researchers. 

Catford gives the follouing details: 

ILmi frequency (down to about 40 cps) periodic vibration of a 

small section of the vocal folds. Mean rates of flow very 
low - of the order of 1.25 to 2 cl/sec. The precise physio- 
logical nechanism of creak is unkn(xTn, but only a very snall 

section of the ligamental glottis, near the thyroid end, is 

involved. The auditory effect is of a rapid series of taps, 

like a stick being run along a railing' (Catford, 1964: 32). 
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The law fundamental frequency of the creak type of phonation is 

one factor that distinguishes it from harsh voice, which is otherwise 

somewhat similar. While the mean fundamental. frequency for creak 

has been found to be 34.6 cs, in an average range for male speakers 

of 24-52 cs, the mean fundamental frequency fcrlarsh voice is said to 

be 122.1 cs, with a range similar to that of modal voice, whose 

average range is 94-287 cs, according to Michel and Hollien (1968), 

and Michel (1964). Michel (1968) also reports that harsh voices 

seem to have fundamental frequencies consistently above 100 cs, and 

vocal fry (i. e. creak) consistently belo-, %T 100 cs. It is fundamental 

frequency characteristics of this sort that led Hollien, Moore, Wendahl 

and 11-1ichel (1966: 246) to suggest that vocal fry 'is best described 

as a phonational register occurring at frequencies below those of 

the modal register'. 

The specification of fundamental frequency characteristics is 

not, of course, enough. Factors contributing, to auditory quality are 

also needed. These are suegested by Hollien,, Mloore., Wendahl and 
0 

Michel (1966). as follows: 

1 (1) the vocal folds when adducted are relatively thick 

and apparently compressed., (2) the ventricular folds are 
somewhat adducted also, and (3) the inferior surfaces of 
the false folds actually come in contact with the superior 
surfaces of the true vocal folds. Thus, an unusually 
thick, compact (but not necessarily tense. ) structure is 

created prior to the initiation of phonation. Under these 

conditions it might be expected that the false vocal 
folds would vibrate in synchrony with the true folds. 
Howeverj since there is no evidence to support this 

conjecture, it is possible that their position is either 
the incidental result of basic laryngeal adjustments or 
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serves to produce a damping of the vocal fold movement. 
It would be predicted also that vibration is initiated 

and maintained by relatively 1(xi subglottal pressures; 
that airfl(nr, if measured, would be considerably less 

than for most other phonational events' (op. cit. p. 247). 

A number of experimental studies support their hypotheses. 

e Von r, 6nagy (1962) investigated the influence of affective states on 

the mode of phonation, by means of laryngoscopy, tomography and 

asymmetrical radiography., and described what he called the tcreakyl 

voice of Isuppressed rage' as having ventricular folds pressed hard 

against each other., the ventricle of Morgagni wrinIcled2 the vocal 

folds held tightly together and the air column vertically through the 

larynx narrowed to a line., - all matching the picture suggested by 

Hollien and his co-workers of phonation with strong adductive tension 

and medial con-pression, but little longitudinal tension, and with 

vigorous ventricular involvement. 

More recent work by Hol I ien, Damste' and I-Turx7 (1969), has 

provided some support also, in tIrIr finding that the control of 

fundamental frequency in vocal fx-y is not achieved by the same 

mechanism as in modal voice; while vocal fold length in modal voice 

increases with fundamental frequency, and vocal fold thickness is 

inversely related to the frequency (Hollien and 11ichel, 1968). in vocal 

fry neither the length nor the thickness of the vocal folds seems to 

vary with changes in pitch. This suggests that control of fundamental 

frequency is managed by the aerodynamic component of the aeroclynamic- 

myoelastic phonatory action3 rather than the r7oelastic component) and 

the sub-glottal air pressure characteristics should reflect this. 
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This has not yet been established experimentally., although Nurry and 

Brown (1971) have shoi-m that, consistent with the hypothesis of 

Hol-lien et al. mentioned above., the overall sub-glottal air pressure 

in vocal fry is lalways less than that for the nodal phonation' 

(Hurry and Brm: n., 1971: 446); HcGlone (1967) and Murry (10,69) 

have found lower airflm%r values for vocal fr7 than for modal voice. 

A different aspect of creak, or vocal fryp is the 'auditory 

effect ( .... ) of a rapid series of taps, like a stick being run along 

a railing? that Catford (1964) mentions in the passage quoted at the 

beginning of this section on creak. The effect cC continual., separate 

taps in rapid sequence is an essential part of the characteristic 

auditory quality of creak. Hollien and Wendahl (1968: 506) have 

described the acoustic correlate of this effect as la train of discrete 

excitations or pulses produced by the larynx', using 'pulsel to mean 

'any of a variety of glottal i-mveforms of. brief duration separated 

by varying periods of no excitation'. In this connection3 Wendahlj 

Hloore and Hollien (1963: 254) have suggested that Ithe primary 

criterion which must be met in order for the signal to be perceived 

as vocal fry is that the vocal tract be highly damPed between glottal 

excitations'. They also note that the fundamental frequency of vocal 

ýft, y can vary between 20 and 90 cs., and still be heard as vocal fry 

provided that the vocal tract is nearly completely damped in between 

the occurrence of successive wave-fronts. Colemn (1963) specifies 

that vocal fry is perceived whenever the vocal tract wave is allowed 

to decay by 42 to 44 db of its maximwa amplitude for a single pulse., 

and when the wave is allowed to 
ýecay 

for only 30 db between the 

excitation pulses, vocal fry is not perceived. This criterion also 
I 
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allows for the possibility not only of trains of single., discrete 

pulses, but also for a sub-category of vocal fry where there is 

'a vibratory pattern in which the vocal cords separate twice in quick 

succession and then approximate firmly in a relatively long closed 

phase'; this was discovered in an investigation using very high- 

speed cinefilm. of the vibrating glottis,, and which was given the name 

Idicrotic dysphonial by the investigators (Mloore and von Leden 1958: 

235). The possibility of triple-pulse trains in vocal f17 has also 

been suggested (Hollien and Wendahl 1968: 509). 

This perceptual necessity of damping the laryngeal pulses gives 

quite strong plausibility to the suggestion by Hollien, Moore., Wendahl 

and Michel (1966: 247) noted earlier., that the function of the 

ventricular folds coming into contact with the surfaces of the vocal 

folds may be to damp the vocal folds' movements, with a corresponding 

acoustic damping effect on successive glottal pulses. 

This damped aspect of vocal fr7 also lends credibility to the 

comment reported in the section on velopharyngeal settingss made by 

Van Riper and Iniin (1958: 244) to the effect that they 'suspect 

that some of what has been termed "nasal twang" is merely the presence 

of glottal fry'. The validity of their remark resides in the fact 

that nasality shares what is arCuably one of its most important 

characteristics with vocal fry, - that of a damped vocal system. 

v) harshness 

It will be recalled that 'harsl., mess, is the quality taken on by 

a number of other phonation typos in the larjngeal contribution to 

tense voice, one of the tuo settings of overall nuscular tension through- 
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out the vocal system. It will be discussed here as a modification 

of modal voice3 for convenience of exposition. Applied to modal 

voice3 harshness should be thought of*not as contributing substantially 

new parameters to the mode of phonation., but rather as boosting the 

values of some of the parameters already operating in modal phonation. 

We shall return to thL- in a moment. 

A number of writers have given auditory descriptions of the 

quality associated with, harsh voice. Sherman and Linke (1952) 

call it van unpleasant, rough, rasping sound'; Holmes (1932) says 

it is 'a raucous voice quality?; Hilisen (1957) writes that harsh 

voice is a 'rasping sound associated with excessive approximation 

of the vocal folds'; Van Riper (19510 calls it 'strident'. The 

widely used label for this quality., 'harsh'., seems well-chosen. 

The acoustic characteristics of harsh voice are concerned chiefly 

with irregularity of the glottal waveform and spectral noise. In the 

earlier chapter on the history of voice quality analysis it was noted 

that Fairbanks (1960) said that 'Irreigular) aporiodic noise in the 

vocal fold spectrum is the distinguishing feature of harshness'. 

1. 'Lichel (1964) also says that 'harsh voices are claracterized by 

aperiodicity or noise in the spectrum, a normal fundamental frequency 

level and larger than normal perturbations about the mean fundamental 

frequency'. The view that small cycle to cycle variations in 

fundamental frequency are assosicated with voices judged to be harsh 

is supported by Wendahl. (1963). Hoore (1962)., Thompson (1962) and 

Coleman (1960). Wendahl- (1964) carried out an acoustic analysis of 

the role of amplitude variations of the laryngeal waveform in voices 

judged to be harsh, and found that successive wavefronts tended to be 
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of unequal amplitude. Using LADIC., an electric laryngeal analogue for 

producing synthetic waveforms, he established that these characteristic 

amplitude irregularities made a significant contribution to the per- 

ception of harsh 'roughness' (Wendahl., 1964). 

The predominant characteristic is the aperiodicity of the fundamental 

frequency, which is heard as a component of auditory quality rather 

than of auditory pitch. This aperiodicity has been referred to as 

a pitch Ijitter' (Cooper3. Peterson and Fahringer, 1957: 183). 

Listeners are very sensitive to even very small amounts of such 

jitter. I-Tendahl (1963) used LADIC in his investigations of laryngeal 

wave-forn irregularity to establish the contribution of pitch jitter 

to harshness. He presented listeners with synthetic stimuli which 

tvaried in the magnitude of frequency differences between 

successive cycles. For each of two median fundamental 
frequencies, a 100 and a 200 cps condition, stimuli were 

generated to have frequency variations on successive cycles 

of +/- 10 cps, 8 cps, 6 cps, 4 cps, 2 cps, and 1 cps. 
535 listeners judged the stimuli on the basis of which 

sounded the most rough. The results show that even 

very slight frequency variations, as little as +/- 1 cps 

around a median fundamental frequency of 100 cps, sounded 

rough' (Wendahl., 1963: 2118). 

Wendahl also shmied that greater auditory roughness was related to 

greater deviations from the fundamental frequency, and that the sane 

., 
h whon superimposed on absolute amount of deviation sounded less roug 

a fundamental of higher frequency; so if the 100 cps median frequency 

were taken to represent a male voice and the 200 cps median a female 

one, then the same deviation3 Say +/- 5 cps, would make the r. -ile voice 

w 
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sound rougher (op. cit. pp. 248-249). The same principle underlies 

Hess's finding that harshness in higher-pitched voices is judged as 

less severe than in lower-pitched ones (Iless., 1959). 

Coleman and Wendahl (1967) also used LADIC to make srynthetic 

stimuli in an experiment investigating the relationship between the 

proportion of pitch-jitter present in a stimulus and the degree of 

perceived roughness. They found that: 

'As the relative duration of jitter elements within a signal 
is increased, listeners will evaluate the signal as 
increasing in roughness. It makes little3 if any, difference 

to listeners whether Jitter segments occur at the beginning 

or end of stimuli. A large Jitter signal of short duration 

nay be judged to be less rough than a small jitter signal of 
less jitter excursion (i. e. less degree of frequency deviation 

from the median J. L. ) but having longer duration within a 

stimulus' (Coleman and Wendahl., 1967: 92). 

The relevance of this last study, which will be conmented, on in 

more detail in a moment, lies in the relationship between segmental 

pronunciation and the everday perception of voice quality. A number 

of researchers have found that the judged severity of harshness is 

correlated with some variables of segmental articulation. Rees (1958-)) 

for example., found that harshness on vowels was judged to increase with 

the openness of the vowel; to be greater when the vowel is in a 

voiced environment; and more marked on vowels in isolation when 

initiated with a glottal stop than with a Isoft'. 9 'aspirated' 

beginning. In connection with this last corn-ent, . Craig and Sokolowsky 

(1945) said that excessive and continuous use of a 1glottal attack' 

on vowels gives a person's entire speech a characteristic harsh 
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quality. Van Riper and Irwin (1958: 232) agree with this, when 

discussing harshness as a functional disorder of the voice: 'Very 

characteristic of this disorder., is the rmnner of vocal attack. 

Glottal catches and stops are cornon. Vocalization is sudden'. 

Sherman and Linke (1952) suggest that harshness is judged to be more 

severe with greater duration of the harsh utterance. Linke (1953, ) 

came to the same conclusion as Rees (1958 ) when she showed that high 

vowels are judged as less harsh than open vowels; she also showed that, 

as one would predict, lax vowels are less harsh than their tense counter- 

parts. 

We come back now to consider the study by Coleman and Wendahl (1967) 

in, the light of the findings by Rees (1958,, )) Sherman and Linke (1952) 

and Linke (1953, ). Although Coleman and Wendahl used synthetic 

stimuli (very necessary for precise control of the stimulus variables), 

their results are nevertheless of direct relevance to the perception 

of voice quality in the normal situation of spoken interaction. 

Combifiing the results of the study by Coleman and Wendahl with those 

of Rees) Sherman and Linke, and Linke, we can conclude that harshness 

in ordinary voices w1Il be of intermittent occurrencej and of 

variable relative severity depending on the nature, context and 

duration of the'segments involved. The example of the perception 

of harshness here can be extrapolated to the general perception of 

voice quality. This is to say that we perceive voice quality by 

attending to signals of differing duration and auditory prominencej 

distributed intermittently and irregularly through the stream of 

speech, (and this has to be done-while we are simultaneously scanning 

the same phonic material for manifestations of coded linguistic and 
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paralinguistic signals). 

One physiological correlate of harshness is widely agreed. it 

is laryngeal tension, which underlies what I-11ilisen (1957). quoted 

above, describes as 'excessive approximation of the vocal folds'. 

Gray and Wise (1959: 52), for example., say that harshness 'results 

from overtensions in the throat and neck; it is often if not usually 

accompanied by hypertensions of the whole body'. Van Riper and Irwin 

(1958: 232) write that one of the essential characteristics of the 

speaker with a harsh voice is tension, - 

'Host of these individuals shmi narked hypertension 

both of the (larynx) and of the pharynx. Both 

the suprahyoids and the infrahyoids tend to be strongly 

contracted, as palpation will demonstrate?. 

Thqquote Russell (1936), to the effect that 

'As the voice begins to become strident and blatant., 

one sees the red-surfaced muscles which lie above the 

vocal cords begin to form a tense channel'. 

They add that 

111ost harsh voices are relatively low in pitch, with the 

average pitch level close to the bottom of the rang ., e. The 

intensity appears louder than in the normal voice., though 

some of the apparent loudness may come from resonation 

effects due to the tenseness of the oral and phax7ngeal 

cavities' (Van Riper and Irwin 1958: 212). 

Zemlin (1964) agrees with Van Riper and Irwin, when he writes that 

'the distinguishing feature which differentiates the normal 
from the harsh voice is aperiodic noise of aperiodic vocal 
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fold vibration. Such vocal fold vibration may well be 

due to excessive tension in the folds. Support for this 

line of reasoning comes from the fact that persons with harsh 

voices tend to initiate phonation with glottal attacks. 
There is some evidence to suggest that persons with harsh 

voice quality are phonating at an inappropriate pitch level., 

usually slightly low for their vocal mechanisms' (Zezrilin2 

1964: 165). 

Kaplan (1960) is quite clear about the responsibility of laryngeal 

tension for harshness. He says that 

'Where the folds are drawn too tightly together during 

phonation rather than being lax., a shrill., harsh, creaking 

noise2 which is called stridency, or stridor, enters the 

tone. An obstruction of some type is present. Some 

causes include general tension, spastic paralysis2 or 
often a throat strain or "piziched throat". There is 

excessive constriction of muscles all through the vocal 
tract, and the tension is great in the external laryngeal 

muscles. The vibrations of the vocal folds are hindered., 

and supraglottal friction noises are introduced' (Kaplan., 

1960: 167-168). 

Accepting laryngeal tension as established, the question arises 

of which type of tension, in the categories set up earlier of adductive 

tension, nedial cMEression and lonRitudinal tension, is involved. 

Kichel (10.68) was reported, in the earlier section on creak2 as 

stating that while vocal fry (creak)-was characterized by fundamental 

frequencies consistently belmr 100 cs., harsImess showed fundamental 
(but not markedly') 

frequencies consistently/above 100 cs. This strongly su,,, -gests that 

the lar7ngeal tension in harshness is not chiefly longitudinal tension., u 
the main mechanism in modal voice f or controlling the frequency of 

vibration of the vocal folds. Frma the comments noted aboveý such 
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as 'excessive approxination of the vocal foldsf, and 'the folds are 

drawn too tightly together',, it seems reasonable to conclude that the 

exaggerated laryngeal tension in harsh voice is a combination of 

extreme adductive tension and medial compressiono brought about by 

over-contraction of the muscle systems responsible for these two 

parameters in modal voice. This is supported by Brackett (1940)2 

cited by Van Riper and Irwin (1958: 232). who describes the inflaranation 

of the vocal folds which results from their traumatic abuse by the 

deliberate, experimental production of harsh voice. 

Earlier in this chapter., it was suggested that when harshness 

becomes very severej the ventricular folds become involved in phonation., 

pressing doim on the upper surface of the true vocal folds. Ventricular 

voice ims offered as a physiologically more explicit synorjym for 

severel, )r-harsh-voice. It may be helpful to end this section on 

harshness with some brief comments about this mode of phonation. 

Van den Berg (1955) says that 'harsh, metallic voice is made 

when the ventricular folds withdraw into the adjacent tissue, 

leaving alnost no space in the ventricles'. Ile then goes on to 

discuss the way that this setting of the larynx serves to boost the 

relative amplitude of the higher harmonics: spectral features of 

this sort are swznarized in the next section, on, overall tension 

setting., s of the vocal system, and will not be considered further 

at this point. 

Frederickson and E'ard (1962), in an article about the possibilities 

of damaging the larynx by strenuous muscular exertion,, say that in 

pronounced physical effort., 'the true cords are no longer completely 

approxinated, while the false cords remain competent. Under these 



- 241 - 

circumstances the full force of the intralaryngeal pressure is 

exerted at the ventricular level'. Ventricular voice can be 

visualized, thens as phonation at extreme effort, with a fine degree 

of control over the audible quality made impossible by the corrparatively 

large muscular forces exerted. Plotkin (1964) says that ventricýlar 

voice, 'once heard is never forgotten'., and that its 'characteristic 

deep) hoarse voice, alike in male and female, causes an almost 

sympathetic tightening of the listener's throat'. Freud (1962), 

quoted by Aronson (1964).. gives a rather similar picture, of Iventricular 

dysphonial., where he 

'depicts it as a total, tight, spastic apposition of the 

constrictors of the laryrL-. and hypopharynx, giving the 

voice a groaning, animal quality and suggesting to the 

listener the exertion of extreme effort. The words sound 

as if they are being chopped off I (Aronson, 1964: 369). 

These descriptions by Frederickson and 'Wrard,, and by Freud, are 

of course descriptions of voices which have been classed as Idysphonic'2 

ard it doesn't follow that all voices that a phonetic description 

would classify as examples of ventricular voice would use ventricular 

phonatory effort of quite such extreme deereas. One can hear voices 

which make use of some phonatorj contribution by the ventricular 

folds fairly co. -. r. only in everyday life. I believe that Sweet was 

referring to what., in the terns of this thesis., would be called 

ventricular voice3 or possibly whispery ventricular voice when he 

wrote that 

111arrowing of the bronchial passages gives a wheezy 

character to the voice., sometimes approaching to strang- 

ulation. This effect is sometimes known as "the pig's 

whistle". It may be heard from t "cotchn, on (sic)., and 
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combined with high key gives the pronunciation of the Saxon 

Germans its peculiarly harsh charactert (Sweet_, 1906: 

73). 

His carment about Inarr(ming of the bronchial passages I is a 

revision (which he should have rejected) of a wording in the section 

on voice quality in his earlier Handbook, of Phonetics (1877: 97-99) 

which read 'Narrowing of the upper glottis gives an effect 

of strangulation'. 

vi) breathiness 

'Breathiness' is the quality which is often taken on by modal 

voice,, giving breathy voice, as the lar7ngeal contribution to lax 

voice., the other setting (with tense voice) of a relative degree of 

muscular tension throughout the vocal systera. 

Catford (1964: 32) describes the characteristics of breathy 

voice as a 

'Combination of breath + voice: glottis relatively 

wide open: turbulent airflmr as for 'breath' plus 

vibration of the vocal folds. The vocal folds do not 

meet at the centre line: they simply "flap in the 

breeze". Auditory effect., "sigh-like" mixture of 
breath and voice: one fona of voiced [h] (sic)'. 

The muscle tension adjustments necessary for breathy voice can thus 

be seen as minimal adductive tension and weak medial compressioný 

just enough to all(nr aerodynamic forces in the large volume of 

transglottal airflow to superinpose a very inefficient vibration of 

the vocal folds, 'not meeting at the centre linel, on the outflmiing 

air. The one lai-yngeal tension factor that is c ontrolled more finely C> 
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is longitudinal tension,, in the production of appropriate variations 

of fundamental frequency for the purposes of intonatian. We can 

assume that the degree of-longitudinal tension is rather low.. 

generally. lliýh pitched breathy voices seem rare. 

Breathiness can combine with only one other type of phonation, 

in the system of describing voice quality offered here: that is, 

modal voice. This is because., while modal voice requires on1y 

moderate medial compression, all the others, falsetto, whisper, creak, 

harshness and ventricular voice, need a greater amount than is com- 

patible with breathiness. 

For the 'breath' component of breathy voice, Catford (1964: 30) 

specifies that the Clottis should be 

'Videly open (estimated area of glottis about 60% 

to 951o of m- ximal glottal area). Critical rate of 

airflow about 25 cl/sec., naximun about 890 cl/sec, 

estimated critical velocity about 240 cm/sec. 
Diffuse lo-a-velocity turbulence. Acoustic 

spectrum: a "hushing" noise of rather "thin" quality 
(as compared with "whisper") ( .... ). With the sai. rie 

configuration of the glottis, but with rates of flow below 

the critical value of about 25 cl/sec, airflow t1hrough the 

glottis is non-turbulent and consequently silent'. 

Mary writers have used the label lbreathyl to describe components 

in given. voice qualities that should rather have been called li-j1hisperil. 

In the descriptiv. e scheme used here it would not be possible) for 

co-, anple, to accept a label which com-lined lbreathiness' and 'harshness' 

for the voice quality often described as 1huskyl or 'hoarse', because 

of the nutually-exclusive pre-requisites of breathiness, as here 
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defined and harshness. Such a quality would instead be labelled 

'harsh whispery voice'. However., it doesnIt seem unreasonable to 

suppose that the transition from breathiness to whisperyness is part 

of an auditory continuum. The placing of the border-line between 

the two categories is then merely an operational decision. I choose 

to set the boundary well over towards the Ibreathyl end of the scale., 

because I think that in whispery voice the fricative component can 

be sub-divided into a larger number of auditory increments than can 

the breathy contribution to breathy voice. This., hm7ever, is only 

a subjective impressionj and the question is amenable to experimental 

investigationj if Catford's values for the aerodynamic factors are 

taken as a point of departure. His figures shoýx 'breath' and 'whisper? 

as two very different phenomena., if they are taken to apply to the 

end-points of the breathy-whispery continuum:, comparing maximum air- 

flow ratesj breath has almost twice that of whisper (890: 500 cl/sec); 

for critical velocity, breath Las a far laier value than whisper 

(240: 1900 cro/sec); and the maximum glottal area is much greater for 

breath than for whisper (95: -25, ",, ). All these are relatively easily 

accessible parameters for measurement, and a definition of breathiness 

and whisper-jnessj derived from an investigation of this sort, and 

finally given on arbitrary but explicitly quantified grounds, would 

be helpful. 

Some writers simply collapse the two phenomena. Kaplan (1960: 

167), for example, describes lbreathiness' as a voice quality 1-Thich 

'is said to have an aspirate quality2 and the effect is as though a 

whisper were added to the normal tone'. In this and in other cases., 

although 'whisper' is-a term in the writers' descriptive repertoire 
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for voice quality, it is not used for the description of a compound 

type of phonation with (modal) voice or arjy other type., and Ibreathy 

voice' is the label uzed for any quality where. there is a fricative 

escape of air during phonation. Zemlin (1964) writes., for example,, 

that 

'The most common correlate of Breathiness is a 

persistent glottal chirýJc in the posterior portion 

of the vocal folds. Critical exan-ination of a large 

number of larynxes reveals that a good marV persons with 

apparently healthys normal sounding voices display a 

glottal chink in the area of the arytenoid cartilages. 
We can suppose that there is a point at which the mag- 

nitude of glottal chink will result in a breathy voice 

quality. The exact relationship between magnitude of 
glottal chink and vocal quality is not well understood' 
(Zemlin, 1964: 165). 

In the situation that Zemlin describes, it waald seem likeýy that as 

the Iglottal chink' grew in size, whispery voice would set in first3 

and that it would have to enlarge to a much greater proportion of the 

total glottal area before breatIV voice as described by Catford was 

heard. 

With the considerable amount of air that is wasted in breathy 

voice, there is an inverse relationship between intermity of the voice 

and breathiness (Pronovost, 1942). Some of the acoustic energy 

would also be lost by the damping effect of the general relaxation 

of the muscles of the whole vocal system in lax voice, of which 

breathy voice is almost always a component. This damping, effect is 

discussed in the next section on lax settings of the vocal system. 

Breathy voice,, hmqever, contributes its own damping effect to the 
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general energy loss. Fant (1972: 50) points out that the broadening 

of the bandwidth of the first formant in lax voice can be partly 

attributed to the high damping effect of tweak., breathy voice, on 

the rest of the system. Bandwidth characteristics in tense and lax 

voice are discussed in more detail in the 3ater section on tension 

settings of the vocal system. 

02M2ound 2honation tvoes 

A nunber of combinatorial constraints on the co-occurrence of 

individual phonation types to form a compound type have already been 

mentioned. In this section., we shall look briefly at some of the 

factors underlying the compatibility, or tl-Plack of it, between 

different individual phonation types, with respect to their potential 

CO-occurrence. 

There are tio general conditions under which compatibility between 

phonation types is possible. 

The first condition is where the individual settings apply to 

different parts of the laryngeal structure, so that competition for 

the same vocal apparatus is avoided. 

The second conditionIs where the same part of the laryngeal 

apparatus is concerned in the production of two different phonation 

types., but where the vibratory patterns of the two settings n, odify 

each other without either changing substantially enough to lose its 

auditory identifiability. No implication is asserted here for 

primar-j status for one setting and secondary for the other. 

Exanples of the first condition for compatibility., where different 
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laxýyngeal locations are involved., would be whispeýZ creak, whispery 

voice., and whispery falsetto. The whisper component is assumed here 

to be produced in a triangular gap between the-arytenoid cartilages3 

in all three compound phonations, and creak made separately at the 

thyroid end of the glottis, with both modal voice and falsetto being 

liruted to the ligamental section of the glottis. The triple 

compotmd types whispery creaM voice and whisperv creaky falsetto 

would be further instances. 

Examples of the second condition for compatibility, where two 

(or more) vibratory patterns modify each other., would be all the 

instances of harshness in compound phonations. The modification 

that harshness imposes on all compounds in which it participates is 

a boost in the parametric values of adductive tension and medial 

compression to an extreme degree. In this way, the compound typa 

harsh voice is characterized by greater adductive tension and medial 
I compression than the moderate values normally found in modal voice 

alone. In order to achieve phonation, the sub-glottal pressure 

has to be given a compensatox-j boost also,, in order to re-assert 

aerodynamic participation in an aeroc! ynamic-nyoelastic phonatory 

equation in which the nyoelastic component has had the elastic 

resistance of the glottis to airflow substantially increased. 

This docsn1t mean that phonation types with low values on these 

parameters can't combine with harshness. Whisper is a case in 

point, where low adductive tension is nornally one of its character- 

istics: it does mean though that the whisper component in harsh 

whispery voice, say,, is maintained by a much greater effort on the 

part of the lateral crico-thyroid muscles to keep the arytenoid 

triangle open against the vigorous attempt by the interarytenoid 
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muscles to close it. Alternatively, when the whisper component is 

achieved not by keeping the c artilaginous glottis apart but by 

preventing the Vocal folds from completely closing,, the posterior 

crico-arytenoid muscles have to exert a considerable effort to 

prevent the interarytenoid muscles from closing the glottis. The 

auditory nature of the whisper component is like2y to be rather 

different in such compound phonation3 compared with its occurrence 

as a simple type. 

There are two general conditions under which conpatibility is 

not possible between individual phonation types., preventing the 

occurrence of parUcular compound phonations. 

I 
The first of these conditions is where the pre-requisite actions 

of the larynx for each of the Wo types of phonation involved are 

mutually exclusive. 

The second condition is where perceptual factors m, ýJce it in-possible 

to hear the differences introduced by the addition of one phonation 

type to the other. 

There are a number of examples of the first, physiologically 

pre-emptive condition. I-. odal voice and falsetto are one instance. 

Their membership of the first grouping of phonation types is based 

partly on this impossibility of co-occurrence. These two types of 

phonation need quite different types of vibration of the vocal folds, 

as described earlier in this section., and they therefore cannot 

corbine. 
_Similarlyý 

harshness and breathinoss are mutually in- 

compatible, because of their parametric pre-requisites. Where 

harshness has extremely high adductive tension and medial compression, 
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breathiness must have very low values of these parameters. Breathiness 

is a very unusual phonation type in this respectý and is incompatible 
-V 

with almost every other phonation type. With very low adductive 

tension) and most importantly, very low medial compression, breathiness 

is compatible with only one other phonation type, - modal voice, giving 

breajL)r voice. Modal voice has a moderate degree of medial com- 

pression, while every other ty-pe, falsetto, whisper, creak and harshnessj 

has a high or very high degree. Also, modal voice has only moderate 

adductive tension., where falsetto, creak and harshness have hieh or 

very high degrees. The one exception to this is whisper, which has 

lOvT adductive tension., - but whisper is the polar value at the other 

end of an auditory scale from breathiness, so breathiness can't 

combine with whisper by definition. 

Another example) which is covered by both incompatibility conditions) 

pýqsiological and auditory, is the combination of harshness and whisper, 

preventing the occurrence of harsh whisper. The plTsiological 

incompatibility is on a different basis than that of modal voice and 

falsetto, or of harshness and breathiness. It is not a ratter of 

directly opposite physiological requirements, but of redundancy. 

The effect of adding the actions which produce harshness to those 

producing whisper is merely to boost the tensions pressing the vocal 

folds and the arytenoid cartilages together. Regardless of 

whether the type of whisper is one where a gap is left between the 

arytenoids, or where the liCamental Clottio is also 1-1apt sligIntly 

open, the effect of adding harshness will be to narrow the Clottal 

aperture. This wil 1 only result in the audible whisPer rising in 

amplitude until the gap is completely closed. 1, Mile the whisper 

lasts, it will be heard as being louder, without a major change in 



- 250 - 

quality. 

The secondý auditory, incompatibility condition applies not only 

to harshness and whisper, but also to modal voice and falsetto, and 

to harshness and creak. 

Harshness and whisper are both characterized acoustically by a 
factor of aperiodicity. To add the aperiodicity of harshness to 

that of whisper would be redundant. 

The auditory incompatibility of modal voice and falsetto is 

straightfon. iard: using the samu, - vocal apparatus, they Constitute 

different (though not dissilu-lar) qualities. 
v 

Harshness and creak present a less clear-cut case of auditory 

incompatibility. It will be recaUed that creak is characterized 

by a certain amount of moment-to-monent variability of its(nornally 

very l(w) fundamental frequency. To modulate this variability by 

superimposing the essential variability (aperiodicity) or harshness 

would not produce a large change in quality. However, the fundamental 

frequency of creak can rise quite highp up to and above 100 cs. In 

the upper part of this range., it might happen that the inherent 

variability of the fundanental frequency of creak was sn, aller than 

the superiziposed variability of a harsh corponent,, and to that extent 

harshness and creak could combine in a compound phonation of harsh 

creak. 

These principles of compatibility and incompatibility are able 

to give structure to most of the combinations of phonation types 

that can and cannot occur. But they can only be applied where the 

physiological mechanisms and the auditory effects are reasonably well 



- 251 - 

understood or at least plausibly IVpothesized. There are some 

compound types of phonation where the necessar7 degree of analytic 

clarity does not yet obtain. 

only be rather speculative. 

CoMents about these can therefore 

For example., the physiological mechanism for the production of 

creak remains unclear. It has been treated in this description as 

if it were the product of an independent vibratory system at the 

fonrard, thyroid end of the glottis, fcllmTirU suggestions by Catford 

(1964: 32). The auditor7 impression of the creak component in 

compound phonations is sufficiently different in the various compound 

types to suggest that the auditorily identified phenomena we are 

willing to call Icreak' may possibly be produced by different mcchanisms 

in different compounds. The creak component in high-pitched crea 

falsetto sounds different from that in whispery creak, for exarriple. 

There are also physiologically possible phonation types quite 

outside the descriptive system presented here, omitted because they 

seem never to be used as habitual voice qualities., whose possibilities 

of occurrence in compound phonations'are not yet well analysed. To 

give one example, it is possible to produce phonation which sounds 

like ventricular falsetto, (sometimes referred to as 'seal voice'), 

by very severe compressive effort of the whole larynx., and the res- 

piratory system. There are also a number of auditorily different 

kinds of whisper., touched on by Catford (1964: 32-33). 

Settingsof overall nuscular tension throuqhout the vocal sZst 

Discussion so far has been concerned with setting. s. both of the 

supralaryngeal tract and of the phonatory nechanism of the larynx3 

which can suitably be described as specific to son, e localized part 
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of the vocal system. We come now to settings of a different order 

from such local considerations. These are settings of overall 

degrees of muscular tension which exercise their effect throughout 

the vocal system. Two categories of tension settings will be 

discussed, as distinct from the neutral tension specification. These 

are tense voice and lax voice, which stand for a high degree of 

tension generally through the system, and a low degree, respectively. 

It is very difficult to find any absolute measure that can be used 

to specify the degree of overall muscular tension in the neutral 

setting., and which could figure legitimately in a general phonetic 

theory. So a nominal,, relative measure is adopted, where the 

degree of tension in the neutral setting is the one lying midway 

between the two extremes of maximally tense and maximally lax 

settings. 

There has been a certain amount of discussion in the literature 
0 

on voice quality about the factors correlated with overall tension 

settin(g, s. The usual contrast is one uhich is drawn by the use of 

descriptive impressionistic labels such as 'metallic voicet and 

'muffled voice', relating them to high and low degrees of tension. 

Some other labels for Imetallict have been 'brassy, bright, clear3 

keen, piercing, ringing, sharp, strident'. Labels used for Inuffled 

voice' include 'dull, guttural, mellow, obscure, soft, thick'. 

Bloomfield (1933: 94-95): uses the terms 'metallic sound' and tmuffled 

sound',, to refer to 'quality of resonance', and says that they have 

'not been physiologically analyzedt. In fact, although the impression- 

istic labels used have been somewhat varied, and most probably 

cover a range of different degrees of muscular tension, more recent 

writers seem to agree reasonably well on the physiological, auditory 

and acoustic factors posited as characterizing such voices. 
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For Milisen (1957) 'metallic voice' is a 'sharp piercing voice 

ordinarily associated with tension of the side walls of the oral and 

pharyngeal cavities'. and 'muffled voice' is a 'diffused voice not 

Projected from the mouth and frequently associated with excessive 

relaxation of the oral and pharyngeal cavitiest. 

Greene (1964: 53) says that Me relaxed muscular iýralls of the 

vocal resonators tend to "damp'?., stop or absorb high frequencies and 

produce mellow tone., whereas hard or taut muscular walls act as 

reflectors and produce harsh tone'. Later., considering voice quality 

in singing., and the relation between singing ard nasality, Greene 

writes that 'Clear., bright ringing tones (voix blanche) are dependent 

on lifting and tensing of the velum. Low mellow tones are achieved 

with the faucal arches well relaxed, and the soft palate almost 

pendantt (Greene., 1964: 56). 

Chiba and Kajiyana, in their book on the nature and structure 

of the vowel, published in Japanese in 1941, but which first appeared 

in English translation in 1953., write that 'soft voice' 

'is usually described as a dull., guttural or obscure sound. 
A voice which contains some noise and has a comparatively 

strong, fundamental and weak higher harmonic partials. it 

can be nost easily produced either when the head is bent 

upwards or when the larynx is drawn downwards with the head 

kept in a nonnal position, (Chiba and Kajiyama3 1958: 17). 

'Sharp voicel) they say., 

'is often described as being keen., ringing, energetic t. ) 
or powerfully penetrating. We can easily produce this 

voice i; ith our head draTam back Twhile keeping it bcnt 

forward' (op. cit., p. 16). 
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It may alreactr be becoming clear that tense voice and lax 

voice are each nanifested by a constellation of more local settings 

at various points in the vocal system. It is because there is a 

common factor of general muscle tension underlying the multiple local 

settings which contribute to each of these two types of voice that 

it is analytically helpful to consider the effects of different degrees 

of overall muscular tension in this separate section. 

The outline that follords will consider the local effects of 

tension settings, firstly at the larynxi and then at a number of points 

along the supralaryngeal tract. 

One acoustic finding needs to be mentioned before starting on 

the discussion of local manifestations of the tension settings. it 

is that tense and lax voices seem to be acoustically differentiated 

chiefly by the comparative amounts of energy in the upper harmonics, 

with tense voice having relatively stronger upper harmonics than 

lax voicej as noted in the quotations above from Greene (1964: 53) 

and Chiba and Kajiyama (1958: 17). Van Dusen (1941), in an 

acoustic study of 'metallic voice', reported that male metallic 

voice had greater energy in the harmonics above the first six; 

although shenoted that in the female metallic voice the relzative 

concentration of energy was in the low harmonics, with little in the 

higher ones. This might be explained., tentatively., as being due-to 

a tendency in both male and female tense voices to favour approximately 

the same part of the spectrum (perhaps about 500 to 1000 c-)j taking 

account of the relatively higher female fmdarrLental frequency and 

hence more-videly separated harmonics,, together with the sraller 

overall acoustic po-wer of female voices. Her f inding that nale 
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tense voices have more enorgy above the first six harmonics implies 

that lax voice in males has weaker formant, amplitudes in this region 

than tense voice. 

Kaplan (1960) relates the acoustic differences between tense 

and lax voices to characteristics of the pharynx. Referring to 

Anderson (1942), he says that: 

Ithe role of the pharynx in resonation is more difficult 

to evaluate than that of the mouth or nose, but ( .... ) 

it is especially important to provide resonance for the 

fundamental and the lower overtones. This is said to 

give the voice a mellow., rich and full quality. 

The texture, as well as the size and shapes of the 

pharynx and its apertures affects speech quality. A 

hard-surfaced resonator emphasizes the higher partials, or 

overtones, so that a pharynx tightly constricted by its 

muscles, takes on a metallic3 strident, and tense tone. 

On the contrary, a soft surface, provided by relaxed 
throat muscles, increases the responsive range while 
damping the resonator. This in effect gives relative 

prominence to the fundamental and lower partials' 
(Kaplan5 1960: 199). 

k 

So one major acoustic variable dependent on the overall tension settirv,, 

is the sjstem. 's damping characteristics, or factors of absorption 

of sound energy, in different parts of the larynx and vocal tract. 

Formant, amplitudes and bandwidths are thus involved., but we shall 

also see that dynamic configurational properties of the tract play 

a part., and that therefore formant, frequencies are sometimes 

affected. 

CorLsidering now the involvement of the larynx in the producticn 
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of tense and lax voice, a nurber of writers have suggested that some 

Of the control of damping lies with the upper larynx, notably in 

the ventricles of Ilorgagpi and the ventricular folds. Pepinsky 

(1942) has claimed that the ventricles may act as a loT/7-pass filterp 

in normal voices (that is, in the terms of this thesis, voices 

without a marked degree of tenseness or laxness). Van den Berg 

(1955) agrees that in normal voice the ventricles behave as a low- 

pass filter suppressing the higher-frequency components of the glottal 

waveform, and also says that, in what he calls 'harsh, metallic 

voice'., 

Ithe ventricular bands decline and'lay themselves against 
the wall of the ventricle until thcy firmly press upon the 

vocal folds. The ventricle disappears and the higher 

harmonics are not filtered. This accords with observations 

on certain singers with a particularly strorg,, voice, who 

exhibited small ventricles' ("Ian den Berg, 1955: 63). 

Greene (1964: 55) supports this point of view: 

'The ventricle of the larynx is also modified by the 

action of the false folds which follow the movements of 
the true folds. When relaxed they act as soft surface 
filters but when constricted they press down upon the 

folds and obliterate the ventricle. The tension favours 

high partials and produces the Itcompressed tone" described 

by Aikint (i. e. Aikin 1951). 

Chiba and Kajiyan, a (1958) donft agree complctely with I'lepinskyp 

Van den Berg and Greene about the acoustic functicn of ventricular 

action in tense and lax voices. They concede that in lax voice 

('soft voice'), the ledges of the false vocal cords are curved 

upwards and the rimae ventriculorum are wide., while in Itsharp voicelt 
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(tense voice) the latter are found to be narrower than in arly other 

type of voice' (Chiba and Kajiyama, 1958: 35). But they believe 

that the relative adjustments of the false vocal cords are 'caused 

by the adjustment of the-vocal cords', and are 'not designed to 

change the resonance of the larynx tone in the ventricles of Y. orgagni; 

or if there be any such change,, the effect is not great? (op. cit., 

P-36). They prefer to attribute the spectral prominence, of the 

lm, ier harmonics in lax voice (? soft voice') to the following fact: 

'In "soft voice" the vocal processes of the arytenoid 
cartilages are separated and the cartilaginous glottis 
is kept slightly open. During pronunciation the ligamentous 

glottis opens and shuts periodically. It opens into the 

shape of a spindle and shuts completely. But in this case 
it opens for a considerable time and shuts for a short tine. 

This makes it impossible for air to be emitted abruptly. 
The result is that the loi, ýer harmonic partials are somewhat 

stronger, and the higher harmonic partial's are somewhat iieaker) 
than in any other kind of voice' (op. cit., pp. 20-21). 

Whichever explanation one accepts, ihe ventricular hypothesis 

of Pepinsl-, jl Van den Berg and Greene, or the topening quotient' 

hypothesis of Chiba and Kajiyama., the acoustic results are not in 

question. 

Another involvement of ventricular action can often be f ound in 

the production of tense voice. Because of the Yqpertension of such 

voices., the phonation type is likely to be either ventricular voice 

o harsh voice. Notice) for instance, that both Van den Berg (1955: 63) rI 

and Greene (1964; 53) include harshness in their coments on what 

is here called tense voice. 

Other laryngeal factors concern the pitch and loudness character- 

istics of tense and lax voices. These., although not directly aspects 
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of quality as such, derive from the same underlying cause of greater 

or less muscular tension. than in neutral voices, and their perception 

is to some extent influenced by the concomitant voice qualityj as we 

shall see. 

There is a*strong probability that in tense voice the pitch-range 

will be higher than in lax voice, and the loudness-range louder. it 

is certainly possible, though., to compensate for these tendencies (just 

as we noted the possibility of pitch compensation in the earlier 

discussion of raised and lowered lar7nx voices). I have the impression 

that American adult male voices. often tend to be tense, harshi loudi 

but low-pitched rather than high-pitched. This nay be because of 

the influence of the belief that this type of voice acts as an index 

to an American cultural stereotype of the virile,, dominant rwle., which 

in that society is presumably thought to be a socially and psychologically 

desirable i=ge to try to project. 

Leaving these Possibilities of compensations of pitch-range 

aside., it is interesting that even when the pitch-range of tense 

voice. is not in fact high, in pl7sical terms, it may be perceived 

as being higher than the fundamental frequency by itself justifiesy 

because of spectral characteristics of tense voices: Landes (1953) 

found that voices uith relatively greater energy in the upper part 

of the spectrum (as is typical of tense voice), tend to be perceived 

as higher pitched than those with less high-frequency intensity. They 

nay also be perceived as louder: Van Piper and Irwin (1958: 452- 

453) point out that 

? the human ear is much more sensitive to tones in the 
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frequency range 1,, 000 to 4sOOO than it is to tones below 

or above the rang ge. Thus voice qualities that 
have more of their energy in the upper than in the lower 
frequencies ( .... ) may sound louder than the actual 
energy reaching the car would normally justify'. 

West., Ansberry and Carr (1957: 72) put this point very app. -opriately 

for our purposes: 

ITwo voices that, p. 'Vsically measured, have equal 
intensities or energy values may vary greatly in loudnesss 

particularly if one has its energy concentrated in the 
fundamental tone and the other in a harmonic tone near 
1000 vibrations per second, for it is the octaves between 

13 C and C to which the human car is nost sensitive. 
"Piercing" voices are those whose energy values are in 
this middle region., . 

This lends some support to the tentative suggestion made above 

(concerning Van Dusen's finding (1941) that male tense voices tended 

to have most energy in the lower harmonics), that the perceptually 

greater loudness of these voices arises from their having greatest 

intensity in the same frequency region, near 1000 c. 

In lax voice, the laryngeal hypotension tends to prevent the 

occurrence of ventricular phonation, and facilitates the occurrence 

of breatby voice, whose nain phonatory characteristic was noted 

earlier to b-- incomplete closure of the vocal folds. Chiba and 

Kajiyama's com-ent reported above that 'in "soft voice" the cartil- 

aginous glottis is kept slightly open' (1958: 20-21) is relevant 

here. Lax voice tends to be accohpazied by a low pitch-range and 

a soft loudness-range. The con-ments and findings cited above in the 

discussion of tense voice, from Landes (1953)j Van Riper and Ii-An 

(1958) and West* Ansberry and CarT (1957)., shm-i eqi)ally that lax 
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voices will tend to be perceived as lcnrer-pitched and softer., just 

as tense voices am Ivard as higher-pitched and, louder, than strictly 

acoustic measures of fundamental frequency and overall intensity 

would account for. 

We turn now to consider supralaryngeal factors in tension 

settings. In tense voice, the velopharyngeal nusculature tends 

to be tensed in such a way that the veliza closes the velopl., aryngeal 

port, with the result that tense voice is less often accompanied 

by nasality. The remark of Greene (1964: 56) that 'Clear., bright 

ringing tones (voix blanche) are dependent on lifting and tensing 

of the velunt supports this. This is not to say, however, that 

tense voice never has side, chamber resonance associated with it. So- 

called Inasal twang' may be the popular label for side chamber 

resonance generated by tense adjustments of the upper larynx, pharinx 

or faucal pillars, as discussed in the section on veloPharyngeal 

settirZs. Speculatively, this may well be why a voice quality not 

infrequently heard in adult male Americans is thought to be nasal) 

even though resonance of the nasal cavity doesntt seen. to be involved; 

this is a voice which would be classified in the terms used here as 

tense, harsh, and loud, with side chamber resonance of some other 

cavity than the nasal cavity. The voice of James Cagney, the American 

film actor., is an example of this sort. (Voices of film actors 

are often very clear exemplars of qualities thought to be national 

stereotypes, for obvious reasons). 

There is also the possibility that in tense voice the faucal 

pillars will. be approxinated, without arjy lowering of the braced 

velumý and with the p-'-ar7nx constricted and the larynx subjected to 
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a vertical pull both from belcn-i by the infrahyoid complex and from 

above by the laryngeal elevator complex. The comments. by Bell 

(1908: 19-21)., in the section on faucal settings, about faucalization 

in deaf speakers leading to a quality he described as ?a peculiar 

metallic ring., som%zhat like the tone of a brass musical instrument'; 

and by Pike (1943: 123-124)., associating faucalization with 'lower 

pharyngeal constriction., glottal tension, and usually a raising of 

the larynxtj are relevant here. 

Supralaryngeally3 in lax voice, because of the relative 

relaxation of the musculature of the vocal tract, the local velo- 

Pharyngeal system tends also to be relaxed, and lax voice therefore 

is frequently accompanied by moderate nasality. 

Tense voice and lax voice are correlated with two aspects of 

lingual settings. The major aspect is to do with the amount of 

radial movement of the centre of gravity of the tongue from its 

neutral position, in the nidsagittal plane, that characterizes 

the articulatory gestures of segmental pronunciation. The other, 

more minor, aspect concerns the shape of the tongue from side to 

side, in the coronal plane. 

Sweet (1877) was one of the earliest writers to relate degrees 

of overall tension to activities of the tongue., in his use of the two 

terms Inarrowl and twidel. He said that 

'The distinction depends on the sl-rape of the tongue. In 
forming narrow sounds there is a feeling of tenseness 
in that part of the tongue %rhere the sound is formed., the 

surface of the tongue beinG made more convex than in L. > 
its natural 'wide' shapeý in i-ihich it is relaxed and 
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flattened. This convexity of the tongue naturally 
narrows the passage - whence the name. This narr%ring is 

produced by raising, not the whole body of the tongue, but 

only that part of it which forms, or helps to form., the 

sound' (Sweet, 1877: 9). 

lie r I ade it more clear that he was thinking of the convexity of the 

surface of the tongue as related to the sagittal plane., and not to 

the coronal plane as such, in an article in 1911, when he wrote 

'In forming narrow sounds there is a feeling of tension in 
that part of the tongue where the sound is formed,, the tongue 
being clenched or bunched up lengthwise, so as to be more 
convex than in its relaxed or 'widet condition. The 
distinction between narrow and wide ( .... ) generally 
depends on quantity; length and narromess, shortness and 
wideness going tQgetherl(Sweet, 1911: 463). 

Ile will return to the relation between tension and segmental duration 

below, but we can note here that in bunching the tongue along its 

sagittal axis, there will normally also be an accompanying tendency 

for the coronal axis of the surface of, the tongue to be made more 

sharply convex. So tense voice, to the extent that susceptible 

segments reflect increased tension, is likely to have the surface 

of the tongue more steeply convex in both planes., as well as 

involving a greater departure of the centre of gravity from its 

neutral position, for the articulation of susceptible segments, 

which are raised more than the corresponding 'widel., fflattened' 

segments would be in lay. voice. 

Sweet gives Alexander Melville Bell the credit for being the 

first to notice the distinction between the two categories that Sweet 

was to call Inarrowl and 'wide' (Sweet, 1911: 463). BellIs oim terms 

were 'primary' and 1widel. He wrolve that 
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'Primary vowels are those which are most allied to 

consonants, the voice-channel being expanded only so far 

as to remove all "fricativell quality. The same organic 

adjustments form "wide" vowels Tihon the resonance -cavity 
is enlarged behind the configurative aperture; - the 

physical cause of "wide" quality being the retraction of 
the soft palate, and expansion of the pharynxI (Be113 
1867: 71). 

But Sweet rejected this explanation of the articulatorY actions 

contributing to the two qualities., and said that because he hirwelf 

had showed that the distinction depended on the shape of the tongue, 

he ? accordingly substituted "narrow" for Bell' s"prirmry" I (Sweet., 

1911: 463). 

Heffner (1950: 96-97) discusses some of Sweet's comments about 

this area, and writes that 'Later scholars have substituted the terms 

Vs tense and lax for narrow and wideý and recognized that this tensenes 

applied not merely to the tongue muscles but to the entire articulating 

complex'. Heffner is here referring to Sievers (1876), though why 

he refers to him as one of the scholars flatert than Sweet is difficult 

to understand. Heffner then Coos on to ado. Dt the position that 

tense and lax(vowels) are differentiated by relative closeness of the 

glottal opening (in vocal fold vibration) and greater sub-glottal 

pressure for tense vowels, and relative openness of the glottal 

opening and less sub-Clottal pressure for lax v(niels. He suggests 

that terms such as tense and lax can be retained if their reference 

is shifted Ifrom tongue elevations and tongue muscle tensions 

to laryn-eal positions (sc. the maximiua degrees of glottal opening 

in vocal fold vibration J. L. ) and air pressures? (Heffner,, 1950: 

97). So there are various different pl7jsiological parameters 

k 

iI 
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posited by the different writers on the topic of segmental tension 

as a momentary action of the vocal apparatus. Who is right about 

the basis of segmental tension need not be a primary concern in ' 

this study of the quasi-pernanent features of voice quality; but 

what is interesting in the different observations made in this 

area of segmental tension is that they may all be right, from the 

point of view of the variety of local manifestations of an overall 

tension state. , Cornents by phoneticians about tenseness and laxness 

as segmental features are thus relevant to the stuc]y of voice 

quality., if-we choose to see the various alternative segmental 

suggestions as possible co-occurring local phenomena which as far as 

voice quality is concerned all individually arise from a general, 

single tension state throughout the vocal system. 

A summary of hypotheses about the basis for segmental tension 

can be f ound in an article by Jakobson and Halle (1964)., where their 

own comments are prefaced by a short history of the discussion 

about tenseness and laxness as segmental concepts. They explore 

comments on the topic by Sweet, Bell., Wintelerý Sievers, 11eyer, 

Stumpf, Jones, and Fant. Among the variety of articulatory and 

acoustic correlates which have been suggestedý one carment by 

Jakobsonj Fant and IlHalle (1952: 2.42) is particularly interesting. 

They maintain that tense vowels show a preater deformtion of the 

vocal tract,, while lax vowels sh(xi a smaller deformation of the 

vocal tract f. rom its ? neutral,, central position'. They define the 

'neutral position' of the tract as the one asswn-ed by the vocal organs 

in producing a very open 
I 

which it; different fron the specific- 

ation of the neutral position in this thesis, but in this regard not 

importantly so. Jhomsky and Halle (1966: 325) write that 
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'we note that the difference between tense and lax consonants 
( .... involves) a greater versus a lesser articulatory effort 
and duration. The greater effort is produced by greater 
muscular tension in the muscles controlling the shape of the 

vocal tract'. 

The tendency for segmental articulations to depart further from 

the neutral vocal tract position in a tense voice, and less in a lax 

voicep nay explain some of the auditory implications in the impress- 

ionistic labels given at the beginning of this section, - particularly 

about a tense voice being a 'sharp', 1penetrating' voice, and a lax 

one being 'dull'. 'guttural' or 'obscure', and a 'diffused voice not 

Projected from the mouth'. In this connection also Fairbanks (1960: 

170) says that Irauffled voice? (lax voice) Jis a general term for the 

slighted consonants and neutralized vowels that result from limited 

or inconclusive movement of the articulatory structures (oral 

inactivity)'. 

We return now to consider the comment quoted from Sweet (1911: 

463).. to the effect that 'The distinction between narrow and wide 

( .... ) generally depends on quantity; length and narrouness,, short- 

ness and wideness going together?. Jakobson and Halle (1964: 

97) summarize the findings of a number of investigators when they say 

that 

'The heightened subglottal air pressure in the production 

of tense vowels is indissolubly paired with a longer 
duration ( .... ) The tense vowels are necessarily 
lengthened in comparison with the corresponding lax phonemes 
(sic). Tense vo-, iels have the duration needed for the 

production of the most clear-cut, optimal vowels; in com- 
parison with them the lax vowels appear as quantitatively 
and qualitatively reduced, obscured arxl deflected from their 
tense counterpart toward the neutral formant pattern'. 

r 
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This last conment neatly characterizes one aspect of the acoustic 

differences between tense and lax voice - forMant ranges are narrawer 

in lax voice than in tense., because of the tendency of the susceptible 

vocoid segments to be centralized in lax voice, with less extensive 

radial movements of the centre of gravity of the tongue away fron 

the neutral configuration, and hence less deviation of the formant 

frequencies from their neutral values. 

jakobson and Halle conclude their article with a brief summ-ary 

of their survey: 

'In producing lax phone'Ws the vocal tract exhibits the 

same behaviour as in generating the cognate tense phonemes 
butwith a significant attenuation. This attenuation 

manifests ituself by a lower air pressure in the cavity, a 

reduction in the size of the cavity by a smaller 
deformation of the vocal tract from its neutralcentral 

position, anVor by a nore rapid release of the constriction. 
The tense consonants show primarily a longer time interval 

spent in a position away fron neutral., while the tense vowels 

not only persevere in such a position optimal for tho 

effectuation of a steady., unfolded, unreduced sound, but 

also display a greater deformtion of the vocal tract, 

(Jakobson and Halle, 1964: 100,19 

So Sweet's observation about the correlations between length , 

and Inarrownesst,, and shortness and 'wideness'3 is upheld. Fant 

(1960) also supports this position, and adds a co, --ment on the 

contribution of muscle tension in the walls of the vocal tract to 

the acoustic output of the system: 

'The effect of the muscular strain traditionally claimed 
to be associated with the tense stops is to prolonc., the 

fricative interval of send-closure. In the case of the 
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tense vowels., the muscular strain cannot be expected 
to affect the damping of the cavity walls and thus 
influence the fornant bandwidths to any significant 
extent. The tenseness and the longer duration condition 
on articulation. further away from the neutral position., 

and those formant ban&iidths variations that do occur, 

are due to the varying degrees of opening' (Fant., 1960: 

225). 

The moment-to-moment variations in formant banch-iidth that can 

be observed during continuous speech are thus to be attributed not 

to the fluctuations of muscle tension in the walls of the tract., but 

to the effect of momentary configurational changes of segmental 

articulation. However, the degree of difference of muscular tension 

between tense voice and lax voice is likelýy to be considerably 

greater than the differences of tension in the speech of a given 

speaker between tense and lax segments. Accordingly,, in tense 

voice and lax voice, it seems reasonable to link some of the narrmiing 

of formant bandiTidths with the reflective effect of tense cavity 

walls., and some of the broadening with the attenuating effect of lax 

walls. It-6-as also noted earlier that sone of the broadening of 

formant, bandivridths in lax voice is due to tIm damping effect of the 

inefficient phonation of lweak.. breathy voice? (Fant., 1972: 50). 

Momentary changes of bandwidths can still be attributed to articulatory 

factors differentiating tense and lax segments, rather than to 

factors of muscle tension. We thus see a situation where the 

momentary values of formant banchiidths oscillate around a lomg-term 

average for the particular speaker. The oscillations can be 

attributed to the effect of segmental perforrance., and the long- 

term average largely to the extrinsic tension setting. 
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Structural and scalar conventions in the const 
- 
ru-- 

- 
tionof 

descriptive phonetic labels for composite voice qualities 

As a direct conseqi4en-. e of setting up a phonetic system for 

describing, voice quality as the product, like phonetic quality, of 

co-occurring but analytically separable components., we reach a 

situation where a given composite voice quality can potentially be 

the subject of an awkward multitude of descriptive labels. It is 

clearly undesirable not to have some explicit structural conventions 

governing the shape of the necessary composite labels. Such con- 

ventions have to specify sequential and combinato3nj constraints on 

certain groupings of labels, and on individual labels within these 

groups. The first part of this section suggests a number of 

conventions of this sort. 

a) structural conventions for descriptive phonetic labels 

The first convention is that composite labels should have 

basically two possible gross structures: if labels for tension 

settings are represented by Tj those for configurational settings 

of the supralax7nr,, eal vocal tract by C., and those for Phonatory 

settings by P, then the first of the alternative structures for a 

full label is TCP. An example of this would be the label tense 

velarized falsetto. The second possible structure is the order 

ITPC, 
where the label representing, C'is the phrase 'Ath .... 13 

as in tense falsetto with velarization; another example of the 

TPC structure would. belax bre-r-th- 
.7 voice, with horizontal exransion 

and vertical constriction of the interlabial space, and labial 

Drotrusion. (Alternatives to the cumbersome labial description 

will be discussed in a moment). The only other structure which 
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should be used is an amalgam of the ones aboveý where the labels 

representing C are split into the two possible positions) in a 

TCPC structure. An example is tense pharyngalized creaky voice 

with nasality. 

Most often, a composite label will not need to fill all three 

structural places explicitly. Whenever a structural place is left 

unfilled, it can be conventionally assiriied that the neutral setting 

relevant to that place in structure is operating, or that the nature 

of the setting applicable to the unfilled place is irrelevant. So 

in a label like nasal creaky the assumption holds that the tension 

state of that voice is neutral or irrelevant. The one structural 

place that should always be explicit2y filled is P. This will 

most often merely be voice., as in nasal voice,, and the assumptions 

can be made that the use of voice alone neans modal voice. 

Some conventional internal structure can be given to the different 

individual settings within each of the major elements of a composite 

label. The discussion of these constraints also affords a useful 

opportunity to bring together in one place all the different des- 

criptive phonetic labels that have been suggested in the different 

parts of this chapter, and to set them out in summary form. 

No sequential convention is necessax-y for the settings of overall 

tension; no co-occurrence is possible, and the choice is merely 

of one from the three possible settings tense, neutral and lax. 

Conventions for the sequence of labels within the configurational 

settings are helpful. Arbitrarily, the convention can be that the 

order of labels from left to right in the C element of the composite 
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label is as follows: firstly., longitudinal settings, then latitudinal 

settings, and lastly, velophai-rngeal settings. Within these Croupings, 

there can be up to three lower degrees of internal structure governing 

the sequence of the labels for actual settines. Within each category, 

the assumption still holds that neutral values apply in the absence 

of explicit mention of a particular setting. 

The sequential order of labels for settings within these categories 

largely follows the anatomical progression from the lip. - to the larynx, 

as follcxrs: 

Longitudinal 
labial - labial protrusion 
laryngea - raised larynx 

- 101, Tered larynx 

Latitudinal 

labial horizontal expansion of the interlabial space 

vertical expansion 
horizofital constriction 

vertical constriction 
horizontal expansion and vertical expansion 
horizontal constriction and vertical constriction 
horixontal expansion and vertical constriction 
horizontal constriction and vertical expansion, 

lingural 
tip/blade - tip articulation 

- blade articulation 

- retroflex articulation 
tongue-bodL7 - dentalized. 

- alveolarized. 

- palato-alveolarized. 

- palatalized 

- velarized. 

- uvularized, 

- pharyngalized. 

- laryngo-pharyngalized 

tongue-root - advanced tongue-toot 

- retracted tongue-root 
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faucal - faucalized 

Pharyngeal - pharyngalized 
mandibular - close jaw 

- open jaw 

- protruded jaTi3 mandibular protrusion 
- laterally offset jaw 

Velo2hax7ngeal - nasal 

- denasal 

To avoid monstrously cumbersome labels in voices chAracterized 

by multiple settings deviating from the neutral, the TPC or the 

TCPC structure should be used whenever helpful. This is 

Particularly necessary in the case of all the labial., tongue tip/blade, 

tongue-root and mandibular settings. An example of this is the 

label describing the 'voice quality of Lord Longford. He speaks with. 

a protruded jaw5 and with a marked tendency to use blade articulations 

(which nay well be due in part but not, I think, entirely, to the 

mechanical consequence of his Jaw setting); his voice is also marked 

by nasality. This composite quality can be labelled with aCPC 

structure, assuming neutral tension, as a nasal voice with blade 

articulation and aprotruded jau. 

The terms describing labial activity are suitable for a precise 

discussion of the settings, but. very often such precision is not ' 

necessary. When brief reference is adequate., then the extended labels 

for labial settings can be exchanged for more familiar descriptive 

terms., as briefly discussed in the section on labial settings. 

The phrase with_sp. -ead lips or with lin-spreadinF can be used for 

every label in which horizontal expansion occurs, and with rounded 

IýiDs or with lia-rotuldin-1g, for every label in which horizontal ccn- 

striction occurs. The specification for labial settings can be 
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given a degree of precision half-way between these two extremes, by 

translating horizontal constriction with vertical exrnnsion as with 

open lip rounding; the phrase with close lip-rounding can be used 

for both horizontal constriction and vertical canstriction and 

horizontal ccnstriction. This only leaves vertical expansion and 

vertical constriction, when the horizontal parameter is neutral, without 

a ready translation into more familiar phonetic terms. To illustrate 

the difference between the detailed composite label and the corresponding 

abbreviated labels, we can consider the voice quality of the Reverend 

Ian Paisley, the Northern Irish politician. The labial component 

in his voice is similar to that of Eric Heffer., the M. P. mentioned 

earlier, - they differ in that Mr. Paisley has a moro open Jaw 

setting and slightly less horizontal constriction of the interlabial 

space. The full composite label for his voice would be a loud, tense 

harsh voice with labial protrusion, horizontal constriction and 

vertical expansion of the interlabial space3 with an open jaw setting. 

The abbreviated labels for this -vrould be either a loud., tense harsh 

voice with labial protrusion open rounding and an oDen jaw setting) 

-h nrotruded roundcd liDs. or a loud tense harsh voice wit 

Similar conventions can be adopted for the labels for phonation 

types representing the P element in the composite label. The first 
I 

constraint, that of permissible combinations of phonatory settings,, 

has already been discussed in the section on, compound phonation 

types. An arbitrary convention deals with the sequential order of 

the phonatory labels. 

It will be recalled that the different phonation types were 

classified into three groups, depending on criteria of combinato: 7 
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potentials. The first group was made up of nodal voice and falsetto, 

the second of whisper and creak, and the third of harshness and 

breathiness. The sequential constraints on these labels take 

account of this classification. The convention is that if either 

member of'the first group, nodal voice or falsetto is present, then 

it 17111 take the rightmost., terminal position in the element 

representing P in the composite label. If a member of the second 

group., whis2er or creak$is present, then it will take the pen- 

ultimate place in the P element; if the first group is not represented3 

then. whisper or creak takes the terminal position. If both whis2e 

and. creak are present, then$ arbitrarily, whisper will appear to the 

left of creak, giving whispery creak. Whenever a member of the third 

group, harshness-or breathiness, is present, then it will always take 

the left. r. iost, first position in the element representing 12. In 

this way we get composite labels such as crealcy voice, for the 

combination of creak and nodal voice, whispery creaky falsetto. hirsh 

whisEery voice,, and so forth 

If all incompatible combinations of ccnpound phonation types are 

Omitted) the complete list of all possible phonation types, in the 

descriptive franework offered here, gives twenty items, as follows: 

Simple phonation types 
1. modal voice 
2. falsetto 

3. whisper 
4. creak 

C2m,. pound phonation types 
5- whispery crea-T 
6. whispery voice 
7. whispery falsetto 
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I< 

8. creaky voice 
9. creaky falsetto 

10. whispery creaky voice 
11. whispery creaky falsetto 
12. breatIV voice 
13. harsh voice 
14. harsh falsetto 
15- harsh whispery voice 
16. harsh whispery falsetto 
17. harsh creaky voice 
18. harsh J reaky falsetto 
19. harsh 

/c reaky voice 
20. harsh whispery creaky falsetto 

The twonty items are not, of course, of equally frequent occurrence. 

The phonation types involving falsetto are much rarer than the others) 

for instance; and breathy voice is much more corr-ion than the single 

appearance in the list of the label breathy might imply. 

It Will be recalled that the mode of phonation montioned earlier 

in connection with harshness,, namely ventricular (voice or falsetto. ). 

was said then to have the same distribution as harshness. While 

Iventricularl can replace 'harsh' in items 13 to 20 in the above 

list, nevertheless, because not enough is yet Imown about phonation 

achieved with the participation of the ventricular folds, the 

reference of ventricular as a node of phonation is linited here to 

the one application in which one can be confident of its involvement., 

the production of severe harshness. This reduces its status, until 

more is knot. m. to that of a sub-division of a particular type of 

phonation rather than allowir4g, it full independent status, as it were. 

b) scalar conventions for voice quality labels 

The final part of the descriptive apparatus for discussing phonetic C., 
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aspects of the phenomena of voice quality leads on from the mention 

above of a 'severe' degree of harshness: it is the matter of scalar 

labels for the perceptual prominence of any given setting in a speaker's 

voice quality. At least threedEgrees of perceptual prominence can 

be fairly easily distinguished, - slight, moderate, and severe. We 

can thus refer., for example., to a slightly velarized voice,, a moderately 

breathy voice, a severelZ nasalized voice. When the description of 

a particular voice needs more than a single setting-label, then the 

application of each scalar label can be clarified by punctuation, as 

in a slightlytense, moderately velarized, slightly nasalized,, 

slightly whispery voice. The use of the TPC structure can also 

help with longer composite labels, as in a moderately uharyn!! alized 

severely creakZ voice, with slightly lowered larynx, open rounding, 

slightly o2en nandibular setting and severe nasalination - (open 

rounding being used here as the equivalent of slirht rounjiw? ). 

Some econorW can be made in the use of scalar labels by the 

convention that when no scalar label is explicitly given, the moderate 

value can be taken to apply. There will also be many instances where 

it is not relevant to use sealar labels. 

The one component of a composite label that can't be given I 

a scalar specification is the last item in the element representing 

the phonatory settings, P. There are four phonation types that 

can appear in this position, nodal voice, falsetto, whisper and creak. 

The first two never appear in any other position than the terminal 

one in the P element, so never have scalar labels attached to then. 

in ary circumstances. The last two, however, can appear not only 

in the terminal positioný but also in the penultinate position. When 
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penultimate3whisper and creak can properly have scalar labels attached 

when needed. 

With the descriptive apparatus developed in this chapter, it 

should be possible to cor-municate reasonably reliably about phonetic 

aspects of the quality of any organically normal voice. This should 

also mean that the translation of impressionistic labels for voices 

into descriptive phonetic terms can be attempted (Laver, 1968: 48), 

and some illustrative examples are -suggested in the follo,. -ring list: 

Impressionistic label 

Ginny voice 

Hoarse voice 

Descriptive rhonetic label 

Whispery creaky voice 

Harsh whispery voice 

Sepulchral voice Whispery creaky voice with slight 
laryngo-pharyngali-. ation and 
slightly lmicred larynx 

Pigts whistle voice Tense, ventricular, severely 

whispery voice 

Adenoidal voice Velarized denasal voice (Abercrorbie, 

1967: 94-95). 

Because of the inherent unreliability of reference of the 

impressionistic labels, not every reader might agree with the 

suggested translations. But at least the descriptive phonetic 

system allows explicit, testable statements to be rnde about hypothes- 

ized components. 

C. The acoustic ý_; vnthesis of voice quality 

One way to test the validity of the suggestions offered earlier 

i 

in this chapter about the acoustic specifications of particular voice 
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qualities is to produce a synthetic version of the voice quality 

concerned, for comparision with the human quality under investigation. 

Using speech synthesis to do this, in the way outlined at the beginning. 

of section B of this chapter, is a useful complement' to the usual 

reliance on the sensory skills of the phonetician. The great benefit 

of a speech synthesiser is that not only is the acoustic output 

-he output can be precisely exactly known., but also that variation of t 

controlled. Crystal (1969: 93) writes of the 'maximal ccntrollability 

provided by a speech synthesiserl in the study of voice quality. 

This 'controllabilityl is simultaneously the strength and the weakness 

of a synthesiser: it is possible to make changes on one spectral 

parameter at a time, which allows very precise specification of the 

acoustic stimuli in experiments with subjects judging fine differences 

oý quality.; but no human being can produce single parameter changes 

of this sort in his awn speech) because of the inter-linked nature 

of the various parts of the speech apparatus. So the interpretation 

of experimental results involving listener-judgments (whether by 

the experimental subjects or the experimcntler himself, in setting 

up the stimuli for the experiment) should only be made with this 

caveat very firmly in nind. Synthetic speech (which is almost 

alw, ays based on the principle of using the minimal acoustic specif- 

ication needed to achieve an acceptable quality of speech, with 

acceptability norrrnally judged on criteria of intelligibility) is. 

nearly always an approxirate simulation, not an exact copy or 

duplication of the acoustic correlate of the hirian behaviour being 

modelled. Accepting this reservation, speech synthesis remains 

potentially a very useful way of testing the validity of acoustic 

suggestions about voice quality. 
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Success in the attempt to synthesise the acoustic correlates 

of the extrinsic settings in voice quality would have some important 

consequences. People professionally interested in voice quality, 

such as phoneticians and-speech therapists, could be trained to 

analyse it into its different strands., using stimuli which'were 

'maximally controllable'. Most importantly, in an area rife with 

failure to communicate accurately, for reasons discussed in the first 

chapter, performance in judging voice quallty could be standardized 

more reliably than is possible at the moment with recorded samples 

of human voices. The reliability of training with synthetic sanples 

is further enhanced by the possibility of controlling scalar increments 

of any component in the composite stimuli concerned. 

The work briefly reported in this section is an irif ornal feasibility 

study, designed to establish the possibility of synthesising voice 

quality using chiefly those acoustic parameters normally considered 

adequate for the synthesis of linguistically intelligible utterances. 

The constraint of using basically the same parameters in the two 

applications, linguistically intelligible utterances and voice qualityp 

reflects the view explicitly stated earlier that extrinsic features 

of voice quality exploit largely the sane parameters of vocal control 

as phonetic features of spoken language. If this position is valid., 

then a synthesiser suitable for the production of the latter features 

should also be largely suitable for the production of the formier. 

A previous exploratory study along these lines is reported in 

Laver (1964). An account of some of the work about to be described 

is given in Laver (1967). The synthetic work is not complete, and 

forms part of a project still in progress. Nevertheless the results 

of the project so far are of relevance to the discussion of voice 
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quality in this chapter., and an account of the project is therefore 

given below. 

A number of different extrinsic settings in voice quality were 

synthesised, mostly with reasonable success., on PAT (Anthony and 

Lawrence, 1962; Lawrence, 1953) as 'backgrounds' to a sentence taken 

from E. T. Uldall's synthetic program for a long piece of connected 

speech., IThe North Wind and the Sun? (Uldall, 1962). The sentence 

was 

'Then the North Wind blew as hard as he could, but 

the more he blew, tl-n more closely did the traveller 

fold his cloak aromd him, and at last., the North 

Wind gave up the attempt'. 

A tape recording of the results of this synthesis of different 

voice qualities is Provided with this thesis. 

The procedure in this exploratory stuc! y of the feasibility of 

. s3rnthesising voice quality was as follows: 

1. A particular setting was selected for simulation. 

2. Using nornal phonetic techniques of kinesthetic 

and proprioceptive introspection, I produced the 

setting as part of ny oim pronunciation of the 

sentence (rrj norral pronunciation of the sentence 
4 is not narkedly different from that of the speaker 

whose reading of the North Wind and the Sun was 

analyzed for the original synthesis). 

The likely acoustic correlates of the effect of the 

setting were worked out in terms of constraints on Cý 
the acoustic paraneters of PAT. 

These constraintswere, reproduced on PAT by changing 
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the limiting values of the parameters affected, 
and by other means discussed in a moment. 

The control program for the sentence was run 
through PAT and the output recorded. 

The voice quality reproduced by PAT and the 

original quality of qj aTn performance were 
auditorily compared. 

Ariy necessary adjustments to PAT were riade,, until 
the match between the two qualities allowed ne to 

conclude that the sane type of settingwas 
involved. A perfect match was not demanded, and 
different scalar values of the setting in the two 

voices were accepted as adequate. 

On the principle of permuting a small number of basic ccnponents 

to produce a large nuA)er of different composite effects (as 

discussed in the preceding section)., eight different settings were 

synthesised and combined to give 72 different voices. 

The eight settings included three supralaryngeal and five 

lar7rigeal settings. The three supralaryngeal settings were raised Lý - 
lajZ , velarization, and nasality. The five laryngeal settings were 

falsetto, crea , whisperyness and harshness. In this nodal voice 

early, ad hoe work, creak was treated as a phonation type on a par 

with nodal voice and falsetto. Whisperyness was treated as a modif- 

ication that could be superimposed on modal voice, falsetto and 

creak, and not as an independent phonation type (though it is quite 

straightfortiard to produce whisper as the laryngeal excitation of the 

resonatory tract in PAT; - it was left aside as a possibility for 

later incorporation., precisely because it iras kno-vin already that the 

synthesis of whisper as an independent phonation type was feasible). 
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Raised larynx and velarization were mutually incorMatible because 

the ad hoc values for the limits to the formant ranges were in com- 

petition. All(xiing for these factors, combinations of up to four 

simultaneous settings were superirmosed in turn on modal voice, 

falsetto and creak phonation, to give the 72 different voices. 

There are two different series of recordings, differing only 

in details of how the simulation of nasality was achieved. The two 

series wEll be referred to as the X-series and the L-series. The 

K-series recording has the 72 different voices using one type of C> 

nasal simulation in the eyamples with nasal com ponents,, and the L- 

series recording has 36 different voices using the other type of 

nasal simulation. 

The account given here of the acoustic details of the components 

of the voices will be followed by lists of the sequences of the voices 

on the tape itself; the sequence of items within each series' list 

was determined by the sequence in which it was convenient to change 

the control settings on PAT between the recording of the items. Each 

item is made up of one particular ccmplex of extrinsic settings 

superimposed on the three independent phonation types, modal voice, 

falsetto and creak, in that order. 

The project was governed by the principle of least effort, as 

it were. In other words, only the fewest and smallest cHanges from 

the neutral condition of the FAT parameters necessary for the audible 

production of the quality concerned were made. It was in this spirit 

064) was that creak, which in the earlier study reported in Laver (1, 

eiven a special larynx-pulse shaping, in this later work was 

differentiated from modal voice and falsetto only by the range of 
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fundamental frequencies allowed) since a very low fundamental seemed 

sufficient by itself to produce a synthetic type of phonation auditorily 

acceptable as a simulation of creak. 

The acoustic specification of the PAT settings will be listed 

in terms of their deviation from the specification of the non,,,.. al, 

neutral settings for modal voice. It will be recalled that the 

normal fiLzidamental frequency range on PAT is 50 - 250 cs; the range 

of the first formant (Fl) is 100 -1000 cs; that of the second (F2) 

is 500 - 2500 cs; that of the third (F-1). is 1400 - 3400 cs; and 

the fourth (F4) has a fixed value of 3800 cs. Formant amplitudes 

have a standard 12 db fall-off per octave. Fornant bandwidths for 

the first three form. nts are standard at 100 c. Other factors will 

be mentioned as relevant. The audit. ory judgments of adequacy of 

simulation riade by colleagues who have listened infornally to the 

recordings will also occasionally be included where relevant. 

The only change for the falsetto setting was in the range of the 

fundamental frequency, which was raised to 120 - 480 cs. The result 

sounds like adult rale falsetto, and not like a female voice, because 

the formant frequency ranges remain in thUr neutral values, which 

are appropriate to an adult male speaker. 

The fundamental frequency range for creak was 32 - 128 cs. 

Since the segmental program for the sentence only occasionally 

prescribes a rise in the value of the fundanental frequency parameter 

to near the top of the range, the auditory impression is quite close 

to that of the hurLan creak3 but it should be noted that one of the 

characteristics of normal creak, mentioned earlier, is severe 

dam ping of the larynx pulses, and this was not included in the 
w 
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synthetic version of the phonation type. As with many qualities 

of the voice, we seem to be prepared here to accept a certain variety 

of phenomena as manifestations of the particular caterory of quality. 

Nasality in the X-series in the tape recorded material was 

synthesised by changing the bandwidth of the first formant, from 

100 cs to 250 cs. The auditory effect of this is only a partial 

success. Some phoneticians who have heard the recordings say that 

they are confident the quality sounds nasal; others say that they 

would rather call theýquality 'muffled, (or other similar terms). 

Nasality of course shares a ? muffled' auditory effect with lax 

voice, as noted earlier, but it seems better to conclude that the 

synthetic means of achieving this effect here was not really suitable) 

since in real terms a bandwidth change of this sort would be associated 

with similar changes, perhaps of less degree, in the bandwidths of 

the other formants also. The Iminimal change' strategy adopted 

here was not very effective, then. 

Nasality in the L-series of recordings tras simulated in quite a 

different wayý closer in some aspects to the acoustic phenomenon of 

nasality in real voices. An-additional parameter was included, which 

was a Inasall formant. The frequency of the formant was fixed at 

300 cs, - realistically., in the sense that nasal formants in the real 

situation don't change in frequency, because the volume of the 

nasal cavities doe&nIt change. The amplitude of the nasal formant 

was controlled by that of the fundamental amplitude parameter., with 

the two parameters 'ganged? together, so that the value of the 

amplitude of the nasal formant rose and fell exactly as the fundamental 

amplitude varied. The amplitude relationship of the fundamental 

and the nasal formant was that, under the standard, conditiorr"(where, 



- 284 - 

as reference, 1 volt =0 dbI with Fl = 500 cs, F2 = 1500 cs, and FI 

2500 cs), the nasal tract output is 2 db greater than the oral tract 

output at the maximum output level. The bancMdth of the nasal 

formant was 290 cs. This type of simulated nasality was acceptable 

to more phoneticians than the other type, but some still found the 

simulation unrealistic., and Inuffled' was once again a frequent 

comment. So the synthesis of really acceptable nasality was not 

achieved in either simulation3 and this remains a problem for further 

exploration as the voice quality synthesis project continues. 

Whisper-yness was reasonably easy to simulate, although some 

phoneticians thought, I believe rightly., that the proportion of the 

amplitudes of the whisper component and the voice ccnponent was 

. 
not right; -a frequent co,, mrient was that the whispery examples had 

an abnormal) pathological tinge to them. Whisperyness wacs simulated 

by linIcing the amplitude of the hiss-through-formants parameter to 

the fundamental amplitudeý with the fundanental amplitude controlling 

the parametric values for both. The relationship of the two amplitude 

values was changed, by raising that of the hiss-through-foimants 

parameter by 13 db over the sane range as in the neutral condition, 

and lowering the fundamental amplitude by 3 db over the same range 

as in the neutral condition. The cut-off points for the frequency 

of hiss-through-formants were set at 500 and 5000 cs. 

Harshness was simulated by superiRoosing, -- gular pitch- an irre 

jitter on the fundamental frequency parameter. This was done by 

linking the fundamental frequency parameter to a randam-noise L> 

generator, whose output had been low-pass filtered at 80 cs,, with a 

filter slope characteristic of 18 db per octave. The result was tIat 
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the fundamental frequency si-mng irregularly about the intonation 

curve prescribed by the parametric control program, up to a maximILM 

of 80 times per second, by an average amount of 5 cycles, and 

a maximum, amow-it of +/- 20 cycles. 

The auditory effect of harshness was convincing on nost voices., 

but was not very perceptually prominent on voices with either a creak 

component or a whispery component. This was presurmbly because of 

the very low fundamental frequency of creak, which meant that most of 

the prescribed intonation curve fell below the maximum frequency of 

the pitch-jitter at 50 cs, and which also meant that irregularity 

of the fundamental frequency was more difficult to perceive wherever 

the fundamental approached the bottom end of its range at 32 cs, 

where the auditory sensation of pitch begins to lose its character. 

In the case of whispery voices, the effect of adding the rando, -ri-noise 

element of harshness to what is already a random-noise element of whisper 

(although neither is coikoletely random, nor are thqj identical in the 
C> 

details of their aperiodicity) did not give striking differences. 

Velarizationwas reasonably successfully simulated. This was 

done by cl, =ging the frequcncy ranges of the second and third formantsj 

F2 to 850 - 2150 cs and F3 to 1800 - 3000 cs. 

The synthesis of the raised larynx setting, is a problerratic 

case - This setting in the live situation is often associated with 

a raised fundamental frequency range, In an earlier. stage of the 

project, a quite acceptable simulation of the quality of raised 

larynx voice had been achieved., with the f ormant range alterations 

listed below together with a moderate rise. in the fundamental range. 

Ho,,.., ever) as noted above, a rise in fundamental frequency is not an 
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essential concomitant of raising the larynx, because of compensatory 

possibilities of re-adjusting the setting of the 'pitch mechanism 

of the larynx. So. in accord with the decision to make only the 

V" minimý., necessary changes from the neutral setting, raised larynx 

was specified in the present sets of recordings with the fundamental 

frequency range raised only slightly at the bottom end of the range, 

giving a scale of 60 - 240 cs. But the result was that the formant 

range adjustments which had sounded acceptable when the fundamental 

range was higher ncw gave an effect less like the stereotyped quality 

of a longitudinal distortion of the vocal tract, and more like a 

latitudinal distortion. The effect was that of a tongue setting 

where the body of the tongue was lowered and retracted., giving the 

auditory impression of laryngo-pharyngalization, - rather like the 

voice quality ixknressionistic, --Ily called a 'hot-potato voice' or 

fplu=V voice', mentioned in the section on tongue Settings., as 

if the speaker actually had an object in his mouth that depressed 

the tongue. When I tried maintainirg a raised larynx position with 

an unraised fundamental frequency range., the auditory effect was very 

like the synthetic quality. It may be that what we are preDared to 

accept auditorily as corresponding to constriction of the upper 

larynx and lower pharynx is the same resonatory distortion of the vocal 

tract that results from raising the larynx; and that the upward 

shift of the fundamental frequency in most raised larynx voices is 

the factor chiefly responsible for the auditory differentiation of 

the two qualities. 

The foxTiant range adjustments that were made for the qualities 

labelled as raised larynx voice were that F1 was changed to 150 - 1050 

cs, F2 to 600 - 2100 cs, and F3 to 1500 - 3000 cs. 
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The feasibility of synthesising the effects of extrinsic 

settings in voice quality, using largely the same vocal parameters 

and their acoustic correlates as in the synthesis of linguistic 

utterances, seems reasonably demonstrated. More controlled woek 

on the synthesis of voice quality can now be undertaken., both by 

prescription, as it were, as in the project reported here, and 

through a prior acoustic analysis of individual live voices. 

Corzaent on the area of acoustic synthesis of voice quality has been 

included in this thesis partly as a pointer to the sort of directions 

that work on voice quality in the future might profitab3, lr take., and 

partly as an acknowledgement that theoretical discussion about topics 

like the description of voice quality has eventurally to be framed in 

a way that makes it amenable to empirical testing, both by the sensory 

skills of the phonetician and by the techniques 'of the phonetic 

laboratory. It was also for this reason that it was felt necessary 

to include physiological and acoustic specifications wherever 

possible in the discussion of the different types of settings in the 

descriptive part of this chapter. 

List of itens on the taDe rccordim of the K-series of 
synthetic voice qualities 

Each item shows one or more voice quality settings superinposed on 

three phonation types, modal voice, falsett and creak, in that order. 

Kl Unnodified nodal voice, falsetto, creak 

K2 Nasal voice, falsetto., etc. 
K3 Whispery voice, etc. 
K4 Nasal whispery voice 
K5 Nasal harsh whispery voice 

Harsh whispery voice K6 

K Nasal harsh voice 1 -7 

K8 Harsh voice 
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Kq Velarized voice 
K10 Velarimed nasal voice 
Kll Velarized whispery voice 
K12 Velarized nasal whispery voice 
K13 Velarized nasal harsh whispery voice 
K14 Velarized harsh whispery voice 
K15 Velarized nasal harsh voice 
K16 Velarized harsh voice 
1[17 Raised larynx voice - 

K18 Raised larynx nasal voice 
K101 Raised larynx whispery voice 
K20 Raised larynx nasal whispery voice 

A21 Raised lax7nx nasal harsh whispery voice 
K22 Raised larynx harsh whispery voice 
K23 Raised larynx nasal harsh voice 
K24 Raised lar7nx harsh voice 

List of items on the tape recordin,, r of the L-series of anthetic 
voice aualities 

\ Voice quality settings superimposed on voice, falsett , and creak) 

as in the K-series recording 

Ll Raised larynx nasal harsh voice, falselto, creak 
L2 Raised larynx nasal harsh whispery voice etc. 
L3 Raised larynx nasal whispery voice 
L4 Raised larynx nasal voice 
L5 Velarized nasal harsh voice 
L6 Velarized nasal harsh whispery voice 
L7 Velarized nasal whispery voice 
L8 Velarized nasal voice 
L9 Nasal harsh voice 
L10 Nasal harsh whispery voice 
LI I Nasal, whispery voice 
L12 Nasal voice 
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Part III 

Chapter 4A semiotic view of s-ooken communication 

Introduction 

Having offered in the preceding chapter a means of describing 

phonetic aspects of the phenomena of voice quality., we turn now to 

consider some semiotic aspects of voice quality as a factor in spoken 

comunication. This is such a wide and diverse field that it would 

be impracticable to give a comprehensive account within the limited 

scope of this thesis. The sumTuar7 suggestions set out belo,,.;, 

particularly those on the topic of indexical informtion conveyed 

by voice quality, should be regarded as perspectives for future 

study, rather than as definitive proposals. 

It was asserted earlier that voice quality stands in a complementary 

relation to phonetic quality. It is necessary now to expand this, 

and to elaborate the view that within voice quality., and within 

phonetic quality, there are internal aspects of quality which also 

stand in conplementary relation to each other. Within voice-quality, 

we have already seen that intrinsic and extrinsic features of 

quality have to be distinguished; in a moment we shall explore the 

imPlications of the idea that the perception of extrinsic quality 

can only be accurately achieved when the contribution to the overall 

voice quality of the intrinsic features is known. 

'Jithin phonetic qualitY., the aspects which ccnstitute the 

exponents of linguistic units have to be distircuished from those 

which are the nanifestations of paralinguistic units. This 

relationship between lincuistic and paralinguistic units will be 

considered later. 
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The chapter begins with a brief discussion of the seniotic 

terms to be used, and then considers voice quality and the emmunication 

of indexical inforTmtion. The final part of the chapter looks in 

more detail at semiotic aspects of the relationship between voice 

quality and phonetic quality. 

A. Seniotic terminolo 

Seniotics was said in the Introduction to the thesis to be 

'the study of communicative signs' (Morris, 1938: 80): the semiotic 

concepts discussed below can help to illuminate not only the ccmmun- 

icative function of voice quality as such, but also the relation 

between voice quality as an extralinguistic sign and phonetic quality U 

as a linguistic (and sometimes paralinguistic) type of sign. 

The original application of the tern, I semiotic I was in an area 

close to the indexical interests of this thesis: 111orris (1946: 285- 

287) says that it was first used in Greek medicine) to refer to the 

theory of nedical symptoms used as signs in the diagnosis and prognosis 

of disease; the Stoic philosophers then used Isemiotic' to mean the 

general theory of signs, in which was included logic and epistemology, 

with Stoic philosophy being divided into semiotic, physics and ethics. 

f semiotic into medieval E. Urope, Miorris then traces the history o. A 

through the works of ION,, ustine and Boethius. There, the subject 

became knovni as Iscientia sernocinalis', in the work of such figures 

as Petrus Hispanus) Abelard, Tiloger Bacon, Thomas of Erfurt, Sigur 

of Courtrai and Ijillian of Occam. During this period, two divergent 

traditions develoned: one led to the woek of the British enpiricis t 

philosophers like Francis Bacon, Hobbes, Locke, Berkeley., Hume and 

Bentham; the other., through the wozir, of Leibniz, led to that of 
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modern symbolic lo. rTicians such as Boole, Frege, Peano., Peirce., 

Russell, Whitehead, Carnap and Tarski. It is to the work of a merrber 

of this second Croup, Charles Peirce, the American pragmaticist 

philosopher of the late nineteenth century mentioned in the introduction 

to this thesis, that the semiotic discussion in this chapter owes 

most. 

It was Locke who was responsible for the re-introduction. of the 

tern, Iseniotic', in the late seventeenth centuryj as 

'the doctrine of signs k ..... ) the business whereof 
'it is to consider the nature of signs (that) the mind makes 

use of for the understanding of things., or conveying its 

knowledge to otherst (Locke, 1690). 

Peirce gave a slightly different definition of Iseniotic' from 

that of Locke: scmiotic, he wrote., is the 

'formal doctrine of signs ( .... where .... )a sign is 

something which stands to somebody for mmething in 
(j 

some respect or capacity' (2.227 - 228). 

(Specific reference to Peirce's writirrs will be to the first six 

volumes of his collected papers, edited by Ilartshorne and Weiss 

(1931-1935). citing volume and paragraph nuraber,, as in the above 

citation). This neutral, all-embracing definition of a pkn 

by Peirce will be adopted in the discussion below. 

Peirce vas a strikingly original thinker,. who produced an 

array of seminal ideas, some of which are borrowed here. It is 

because of his inportance in the field of semiotics, which has only 

recently been generally achnowledged,, and also because of the current 

Crovth of interest in semiotics on the part of linguistics and 

related disciplines, that I feel some obliCation to indicate 
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correspondences between semiotic terms and ideas used in this thesis 

and those of Peirce. It has to be said innediately., however, that 

Peirce's work is not always the easiest to follo; -7: Macdonald (1935)., 

one of the nost interesting corwrentators on Peirce, writes that 'his 

theory of signs is very involved, often obscure and incomplete., like 

everything he wrotel (1-lacdonald., 1935: 108). This is not to deny 

the value of some of his ideas: Bertrand Russell, in the formiord 

to a book on Peirce by Feliblenan. ) wrote that Peirce 'reminds one of 

a volcmo spouting vast masses of rock, of which some, on examination, 

turn out to be nuggets of ( .... ) gold' (Feibleman., M6: X-VI). Some 

of Peirce's ideas are seminal then, but because of the obscurities 

and occasional contradictions implicit in his writings (cf. Burks3 

1948-1949: 675) it will often be'necessary to modify, and usually 

to simplify, the con--epts borrowed from him. 

Peirce divided the different sorts of signs into three mutually- 

intersecting trichotomies. The second is the most relevant here. 

Feibleman (1946: 90) gives a condensed quotation of this as follows: 

'The second trichoto. -Zr of signs consists of the icon, 

a sign which refers to an object by virtue of characters 

of its own which it possesses whether the object exists 
or not (2.247); the index, a sign which refers to the 

object that it denotes by virtue of bein; 7, really 

affected by that object (2.248); and the symbol, a 

sign which refers to the object that it denotes by 

virtue of a law, usually an association of general 
ideans. which operates to cause the symbol to be 

interpreted as referring to that object (2.249)1 

In these definitions, the reference of the siEn to its object is non- 

arbitrary in the cases of the icon and the inrlex, and arbitrar7 in 
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the case of the synbol. 

Icon, index and symbol are the three basic scmiotic terms 

borro,,, red from Peirce in this thesis. The. notion of an icon 

was used in the first chapter, on principles of-labelling voices, in 

the Peircean sense which has become part of the general vocabulary 

of our culture. This is the sense broadly captured by Peirce when 

he wrote that 'Arything whatever., be it quality, existent individual., 

or lawP is an Icon of anything. in so far as it is like that thing 

and used as a sign of it' (2.247). As Feibleman (19L, 6: 91) nicelv 

puts it: 'The functioning of an icon as a siCn is dependent upon 

its capability of similarity of structure'. Strictly, it is less 

the notion of an icon, as such, that was useful in the first chapter3 

but more the notion of an, iconic relationshin holding between a sign 

and the object to which it makes reference. 

The concept of a _, qymbol will be of relevance later in this 

chapter., but that of the index, which has been used in a number of 

places throughout the thesis, will be the present focus of attention. 

The notion of an index is potentially a ver-i fruitful one. 

Unfortunatelys it is also the least well-defined concept of Peirce's 

trichoto, V of icon, index and symbol. He used the term 'index' 

in many different senses at different times, arxI it will be necessary 

the definition of the term. to modify and limit 

Feiblenan's (1946: 91) condensed quotations illustrate Peirce's 

varied, sometimes obscure and sometimes contradictory uses of the tern: 

'The index Itis a real thing or fact which is a sign of 
its object by virtue of being connected with it as a natter 

of fact" (4.667). A genuine index and its object must 
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be existent individuals (whether things or facts) 

The index refers toits object t1by virtue of being 

really affected by that object .... In so far as the 
index is affected by the object, it necessarily has 

some quality in cormon with the object, and it is 
in respect to (this) that it refers to the object" 
(2.248). Hence "the index is pkysically connected 
with its object1f t2.299) and "they make an'organic 
pairt'. An index "is a sign which would., at once., 
lose the character which makes it a sign if its 

object were removed, but in uld not lose that 

character if there were no interprotant" (2.304). 

Indices have three characteristics-vrhich distinguish then 

from other signs. They "have no significant resemblance 
to their objects .... they refer to individuals .... they 

direct the attention to their objects by blind corpulsion" 
(2.306). "A rap on the door is an index. Anything which 
focuses the attention is an index. Anything which startles 

us is an index, in so far as it marks the junction between 

two portions of experience" (2.285). 

There are more examples of yet other senses of Peirce's use 

of the term. But following 1,: acdonald (1935: 3.15) it is possible 

to reduce the variety to two general senses: the first is the one 

to which we can refer as the evidential sense. The best illustration 

from Peirce's-writings of this sense is the comment quoted above, 

where he said that the index refers to its object "by virtue of being 

really affected by that object" (2.248). The orientation of a weather- 

cock would,, in this usage) be evidence for, or an index of, wind- 

direction, and the height of a column of mercury in a thermometer 

would be an index of heat. 

The second sense is what we night call the denonstrative sense 

This is the sense of lindexicall which has been perpetuated in philosophy 
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since Peirce by, for example3 Macdonald (1935). Burks (1946-49), 

Bar-Hillel (1954) and Searle (1969). (cf. also Lyons, 1972: 84n. 22). 

The nore usual technical linguistic term for this sense of lindexicall 

is Ideictic' (cf. Lyons, 1968: 275). As Macdonald puts it 

'we must ultimately point out our meanings and 

this is done by means of an Index. The Index in this 

sense is a sign which denotes an object without 

describing it; - "The Index asserts nothing; it 

only says 'therell'. It takes hold of our eyes, so to 

speak, and forcibly directs them to an object and there 

stops" (3-362). Hence the demonstrative pronouns 

"this" and "that" are indices' (Macdonald, 1935: 115). 

To quote Peirce again, directly3 'Anything which focuses the attention 

is an index' (2.285). So such linguistic devices as pronouns, 

adverbs of time and place, and personal and proper names would all 

qualify for this deiaonstrative sense of the term 'index'. Even more 

generally, it could be said that all referring signs used in language 

hare, to some extent) an indexical element which serves to focus the 

listener's intellectual attention on the referents of the signs. 

Peirce's uses of the term tindext are exemplified here at some 

length because it is important to be quite clear about the sense in 

which 'index' and related terms such as 'indices') lindexicall, 'to 

indicate', lindicativet and lindicationI are used in the follming 

discussion. To avoid Peirce's ambiguity and obscurity, a restricted 

and eynlicit definition is proposed here, based partly on his 

evidential sense, and discarding his demonstrative sense. In this tý 

chapter, the terns 'index', lindexical' and related forms, will now 

be applied only to intrinsic and extrinsic vocal features which 

serve, b:, r actin--r as evidence foýr plysicalý . cholo2ýical and social 
__psy 
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attributes, to identify or characterine the sloeaker. One way in 

which this definition differs from any offered by Peirce in the 

material quoted above is that, because extrinsic features can be 

involved, the reference of an index to its object may be in some 

cases arbitrary. 

This general view of the concept of an index derives from that 

of Abercrombie (1967). It will be recalled fron. the first chapter 

of this thesis that he divides indices in speech into three classes: 

those that indicate membership of a group; those that characterize 

the individual; and those that reveal changing states of the speaker 

(Aborcrombie, 10,67: 7). One aspect of this classification will be 

particularly relevant to the second part of this chapter, that of 

indices that 'reveal changing states of the speaker'. Lyons (1972: 

72) has given the apt term symptomatic to indices in this class. 

One such group of symptomatic indices that Abercrombie discusses is 

m, de up of what he calls affective indices, - those that tdo not have a 

direct physical cause. from which we infer feelings such as 

amusement, anger, contempt, sy. -pathy,, suspicion, and everything else 

that may be inuluded under "tone of voice"' (Abercrombie, 1967: 9)- 

The point to be noted here is that paraphonological elements (the 

aspects of vocal behaviour that Abercrombie subsumes under 'tone of 

voice' in the quotation above) can quite properly be considered on 

two different levels of analysis. On one level they are regarded Cý 

as ru-, ýnifcstations of the code of arbitrary, conventional signs called 

2aralanp! uape- On another levely they are seen as events which 

IC This is indicate the monentax-I affective state of the spoaler. 

analogous to the situation involving language: a particular 
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linguistic -utterance can be analysed as a sequence of manifestations 

of the code of arbitraryj, conventional signs called languaee; on 

another level a variety of aspects of the utterance can be taken 

to indicate that the speaker is an American rather than a Scot, for 

instance. 

B. Voice qualiýZ and indexical inforriation 

Distinguishing between extrinsic indices ani intrinsic indices) 

as extrinsic or intrinsic aspects of vocal behaviour that can indicate 

a speaker's identity or characteristics, it is of some interest to 

explore the question of their different degrees of relevance to 

general phonetic theory. 

Extrinsic indices are properly of central relevance if one 

accepts that the task of general phonetic theory is to give an account 

of all aspects of extrinsic vocal behaviour which can figure in 

spoken communication. It is this view that is taken in the account 

of indexical information below. If one Drefers a more traditional 

definition of the aim of general phonetic theor-j, where it ic an 

account of all extrinsic aspects which have been found to act as 

linguistic signs, then extrinsic indices have central relevance only 

to the extent that they indicate., through factors of accent, socio- 

linguistic characteristics of the speaker. U 

Intrinsic indices are of largely peripheral concern to general 

phonetic theory) under arg definition of 'phonetic') because of the 

'general' criterion. 'erhile general phonetic theory tries to account 

for vocal features which are Cent-ral to all normal human bein., Ysj ' 

intrinsic indices are b-y definition con--erned with speaker-snecific 

factors such as the geometry arill action of a givenspeaker's vocal 
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apparatu. s. Intrinsic indices do have one aspect of basic relevance 

to general phonetic theory, havrever: that is, that it is against 

the background of the intrinsic features that the extrinsic features 

. of central concern to phonetic theory gain their perceptual and 

analytic definition. It is in this interpretation that a discussion 

of intrinsic features has been included in this phonetic study. 

Intrinsic features in the voice by definition reflect only the 

Plyisical attributes of the speaker: a short outline of different 

physical indices is given imediately below. 

1. The indication of 2kysical attributes by voice qualitv 

One complication in the consideration of intrinsic indices is 

that the auditory phenomena arising from the physical attributes of 

one speaker can sometimes be extrinsically imitated by another speaker. 

The example cited at the begiming of the previous chapter nay be 

recalled, where 

I 
'a certain music-hall performer., a large,, middle- 

aged man, who had learnt to produce., completely 

convincingly, the voice-quality of a seven-year- 

old girl, showing that it is possible to compensate, 
by muscular adjustments., for extreme anatomical 
differences, (Abercrombie, 10,67: 94). 

Andher example of the use of extrinsic features to mislead listeners 

into concluding that the speaker possesses certain intrinsic 

characteristics, is the use by some 
ýopular 

fen-ale sincers and 

film actresses of whispery voice. This simulates the effect on 

Phonatory quality of the chan. -e in consistency of the nucal lining 

of the larynx which takes place durin. " sexual arousal. 
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These are., hcaiever, somewhat unusual examples., and listeners I 

judgements of phorsical attributes from intrinsic clues in voice 

quality are usually amongst the more accurate conclusions drami. 

This is presumably-precisely because the clues derive from a 

largely invariant., normally non-manipulable aspect of vocal action. 

It is useful here to draw a distinction between those physical 

parameters which are universal, on which every speaker can be 

placed,, and those which are much more limited in application, 

specific to only a small section of the population. All speakers 

can be classified in terns of size and p sique, sex and ar., e (laver, 

1968). These parameters will be discussed first. 

There seems to be a general correlation between a person's 

size and physique and the dimensions of his larynx. If we hear a 

very deep-pitched., loud voice, with a corresponding phonatory 

quality, over the telephone., we confidently exect the spcaker to. 

turn out to be a large., strong male; in general., our expectations 

are fulfilled, within a reasonable margin of error. Bonaventura 
I 

(1935) Fave subjects pictures and voices to rrL--tch, and found t1hat 

fair accuracy was achieved: in terms of Kretschmerian body-t. -, T. es 
(Kretschmer 1925), Judgements of C. nic types were most accurate, 

less accurate for ; ePtosome types., and least for athletic types. 

Moses (1940,1941) gives general support to this,, and Fay and 

Middleton (1940a) report a more detailed finding: thc-j found that 

in judgging bocýr-types from voices transmitted over a public address 

system, the resultswere 22, "4 above chance for pyknic types., 205 

above for leptosomes, but only 1P above chance for athletic types. 
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There is one class of voices where-the general correlation does 

not apply., but where listeners nevertheless seem to be able to reach 

successful indexical conclusions about the physical attributes. 

That is where the formant, ranges of the voice are radically dis- 

crerant with the fundamental frequency., as in particular types of 

&; arfism (Vuorenkoski., Tjernlund and Perheentupa, 1972; Weinberg 

070). and Zlatin, 1. 

Dcceptions to the general rule of our ability as listeners to 

attach a particular size and plrjsique to a givcn voice are suffic- 

iently rare to take us aback when they occur. 

One usually f orm s fairly accurate impressions., from voice quality., 

of a speaker's sex and age (1-ýysak, 19593 Ptacek and Sander, 19663 

Shipp and 1-11ollien, 1969; Tarneaud., 1941; Zerffi, 1957). Deviations 

from 'normal' expectations about the correlation between a sp eaker's 

voice and his sex and age seem to have a pm,; crful effect on 

impressions of personality. 

A nurber of writers have cormiented on the acoustic correlates 

of rrale and fenale voices. Apart from the obvious tendency for 

females with smaller vocal dimensions to have higher ranges of 

fundamental frequency, the most frequent comment is to do with the 

spectral correlates. Tarnoczy and Fant (1964) note that while 

average spectra for speakers of both sexes vary with the language 

spoken - echoing the discussion in the previous chapter of this 

thesis about the contribution to voice quality of the relative 

frequency of occurrence of the different linguistic segments - there 

is a tendency, usually irrespective of the language spokený for a 

spectral minimum, to occur at about 0,010 cs for males and 1000 cs for 
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fen-ales. They report this as true for LI-3owedish, Hungarian and 

English., but not for German male speakers, where thTj say 'this 

effect could be counteracted by the specific language structure' 

(Tarnoczy and Fant, 1964: 310. 

Fant (1960) gives a list of acoustic values for average nale 

subjects, and ccnpares them with those for fenales and children. 

Ile writes that: 

'The natural range of variation of the voice fundanental 

frequencies for non-nasal voiced sounds uttered by 

average nale subjects is as f ollows: 

FO - 60 - 240 es 
Fl - 150 - 850 es 
F2 - 500 - 2500 es 

'1500 cs F3, - 1500 -ý 
F)j - 2500 - 4500 cs 

Females have on average one octave higher fundamental 

pitch but only 17/1 higher fornant frequencies; see 
Peterson and Barney (1952. ); Pant (1953). Children 

about 10 years of age have still higher formants, on the 

average 25jI, higher than adult ma-les,, and their f mclan. ental 

Pitch averages 300 cs., The individual spread is large' 
(Fant, 1060: 2142).. 

In an article in 1966, Fant aamended this position slightly, when he 

said that: 

'The co=.. Lon concept of '0-1vsiologically induced 

differences in formart patterns comparing males and 
femalles is tInt the average fernale F-frequencies are 

related to those of the male b: r a sim. ple scale factor 
inversely pro-, )ortional to the overall vocal tract 
length (i. e. fe, -, vale F-pattern about 20,11 higher than 
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male). .... This .... ) simple scale factor rule has 

important limitations' (Fant, 1966: 22). 

Ile points out that the deviations from the ru: Le are obscured if an 

average is taken over all vowels, and says that female-mile relations 

are 

'typically different in (1) rounded back vowels, (2) 

very open unrounded vowels, (3) close front vowels. 
The main pIVsiological determinants of the specific 
deviations from the average rule is that the ratio of 

pharynx length to mouth cavity length is greater for 

males than for females., and that the laryngeal cavities 

are more developed in malest (loc. sit. ). 

'The scale factor relating average female fornant frequencies 

to those of men is a function of the particular class of 

vowels. ( .... ) The female to male scale factor is of the 

order of 18% averaged over the whole vowel system. 
The scaling of childrenIs data from female data comes 

closer to a simple factor independent of vowel class' 
(Fant, 1966: 29). 

Certain indices in voice quality of the age of the sneaker are 

reasonably familiar to us all, including tly-, quality associated with 

the 'breaking' voice of puberty3 and the quality of extreme 

old age. Luchsinger and Arnold (1965: 132-137) give an interesting 

. -u--vey of some of the p. 17sioloCical, factors involved in both cases. 

Vocal indications of puberty, referred to in clinical literature 

as 'vocal nutation', often include whdspery voice. Luchsinger 

I 
and Arnold (1965: 132) write that 

Iln addition to the lowering of the average speaking 

pitch, the voice is frequently husI: y during mutation, 

or it may sound wealcl; 
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They later expand on this coment, in saying that a 

'typical laryngoscopic sign of mutation is the 
incomplete closure of the cartilaginous glottis. One 

then sees the so-called mutation triangle, which is 

similar to the "whispering triangleft., or the deficient 

posterior glottal closure in hypokinetic cLysphonias 
(op. cit., P-133). 

The senescent voice of extreme old age derives from a complex 

of endocrinal, anatomical and physiological changes. The mucal 

fluid supply often becomes disturbed, either greatly increasing or 

decreasing, tissues become increasingly less elastic, and cartilages 

become calcified and ossified (Fyfe and Naylor, 19583 Luchsinger and 

Arnold, 1965; Meader and I-Iuyskens. 1962; Terracol and Aze'mar. ) 
1949). 

Jj'cader and M skens (1062: 77) comment that UY 
I 

'Since the rigidity of tissue is one determination 

Of its resonating qualities, the gradual deposition 

Of lime in cartilages (replacing them by bone) UU 
helps to explain the shrill voice and thin voice 
(deficient in harmonies) of age'. 

L 
I 

Because muscles atrophy, the glottis of old speakers often has a bowed 

appearance (Luchsinger and Arnold, 1965: 136; Tarneaud, 191a); 

this neans that to achieve phonation, greater adductive effort has 

to be exerted., and rather harsh voice is often the result. 7wThen this 

is combinedwith inefficient phonation because of an excess of mucus., 

the type of voice that results is harsh whispery voice, as suggested 

by the following compent fro,,,, i Luchsinger and Arnold (1965: 136): 

'Tracheal and laryngeal nucous secretions are 
increasedy sometimes on, an allergic basis. Together 

with a tendency to chzoriid bronchitis, this over- 

secretion of mucus produces the hacking, coughing, throat- 
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clearin5 or "moist" hoarseness of the old rm 1. 

Anatomical changes include an acemulation. of fatty tissue in the 

laryngeal ventricles (Perrori, 1959)., and a shrinking of the 

ventricular folds towards the sides of the larynx, giving a wider 

entrance to the ventricles (Luchsinger and Arnoldjrl965: 136); all 

these factors can contribute significantly to the fine detail of the 

acoustic quality of any phonation type used. -Luchsinger and Arnold 

mention work by Braus (1924). who 'pointed out that the larynx and 

the entire respiratory and digestive tract are in a lowered position 

with senility I (Luchsinger and Arnold, 1965: 137)., because of the 

loss of elasticity of the muscular and ligamental structures from 

which these organs are suspended, which presumably results in 

lowered larynx voice. 

Luchsinger and Arnold end their section on senescence of the 

voice with an interesting indexical coment. They say that 

'In the geriatric sector of phoniatricsy counseling 
regarding, Ue hygienic use of the voice in old age is 

a natter of psychological advice. As he nears the 

end of life, the older citizen may continue to play 

a productive role in social life despite the 

progressive loss of his physical powers. At this 

age the voice no longer serves for physical attraction 

as it does in the young nale who is zabout to found a 
family and to strive for their care. Likewise, the 

senile voice is no longer-suitable for the mýlitant 
leadership of as. -ombled nia-les, be it in an-, f barracks 

or in executive offices of industrial enterprises. I's 
in Areopagusý the assuribly of elder statesmen in ancient 
Athens, the wise old man is expected to give counsel to 
those of lesser experience. It is well understood in 

theatrical art that the figure of the benevolent patriarch 
is portrayed by calm speech with a low and relaxed yoicet 

i 
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(Luchsinger and Arnold , 1965: 137). 

The discussion immediately above concerned universal parameters 

on which all speakers can be placed. We now turn briefly to consider 

the case of some physical attributes which can be indicated by voice 

quality which normally apply to smaller sections of the population. 

In these more specific cases., the largest grouping is one which 

night be called the speaker's medical state and it is this that will be 

exemplified below. A speaker's 'medical state? covers such aspects 

as abnormalities of anatoiV or phQrsiology, the physical effects of 

trauma or disease, the noxious effects of alcohol, drues or smoking, 

transient effects of endocrinal changes, signs of fatigue, and others. 

Voice quality indicates a surprisingly wide range of information 

about a speaker's medical state (Laver, 1963: 49). It is useful to 

distinguish, following Abercrombie (1967: 92)., between relatively 

permanent aspects of a speaker's medical state, as life-long or 

very long-term conditions, and more transient nedical states. 

Information about permanent aspects can involve matters which are 

primarily anatomic, -lý physiological, or endocrinal2 both in 'normal' 

and labnormall conditions. The discussion below will be confined to 

'abnormal' conditions. 

Abnor, malities of anatomy can be revealed by voice qualities 

associated with a number of conditions: cleft palates; unusual 

patterns of dentition (Lawson and Bond., 1968); the use of dentures 

(Lawson and Bondp 1969); unusual confoxvations of the jaw. A 

number of abnormal congenital conditions can also be indicated: 

vocal fold sulcus (a furrow along the glottal edr.,,, e of the vocal fold, 

which gives rise to so-called diploT)honic voice, a mode of phonation 0 
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with two different simultaneous fundamental frequencies (Kia, 1962); 

some types of cleft palate (Jaffe and de Blanc 
., 

1970; Lairy, 1970' 

sub-glottal bars (Howie, Ladefoged and Stark,, 1961); and intrinsic 

factors in the voices of monozygotic twins (Alpert and Kurtzbere, 1963). 

One bizarre oddity which is interesting is that the result of a 

particular type of injury to the larynx from excessive vocal abuse 

can alter the laryngeal anatomy in one rather drastic fashion. The 

laryngeal ventricle has a small appendix. which can be ruptured by 

extreme intralaryngeal air pressure. In extreme exertion, as 

noted earlier, the true vocal folds separate slightly, because of 

their particular cross-sectional shapeý while the ventricular folds 

'remain competent. Under these conditions the full force of the 

intralarynýýeal pressure is exerted at the ventricular levelt (1-Frederickson 

and ý. Tard, 1962) and if the pressure is sufficiently great, the appendix 

dilates and herniates, with air finding its way into the tissue of 

the neck. A hernia of the ventricular appendix of this sort is 

caUed a I-ar7ngocele., and Wright and Maguda write that: 

tClinically, the first description of the larYr4-, ocele was 
in 1829 by Larrey, who was Surgeon-in-Chief of 1,11apoleon's 

arrV# In E&ypt, he found that some of the criers,, who 

were the blind men engaged by the chief priests to cry the 

verses of the Koran from the top of the minarets, developed 

sub-maxillax-j swellings which were distended with air 
during, phonation. In time, these tizaefactions became so 
voluminous as to require'a stiff collar for support. 
Ultimately, these persons known as criers had to chan. -c 

occupation. He also noticed this condition anon- some 
drillm-sters, and believed it to be due to vocal 

abuse' (VTright and 1: aguda, 11164). 

Abnormal pýqsiological conditions such as those due to pathology3 

as in Parkinsonisn. and laryngeal paralysis, can be indicated by voice 
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quality (Luchsinger and Arnold3 1965: 218-262). 

Clues in voice quality to endocrinal abnorna-lities are found in 

the cases of voice disorders resulting from diseases of the thyroid, 

adrenal, and pituitary glands (Luchsinger and Arnold, 1ý, 65: 188-217). 

k lRysteinatic, research into the possible use of voice quality as a -. 1 

diagnostic sign (in the original use of a Isemiotict sign) of these 

and similar medical states would be extremely valuable; so far, the 

area has only sporadically attracted investigation (11cklallum., 195h; 

Palmer, 1956; Punt, 1959; Sorrilinen, 1960; Laver., 1968). 

More transient 'medical states can be indicated by voice quality 

when the speaker is suffering from conditions of local inflammation 

of his vocal organs, as in laryngitis, phanyn"itis, and tonsillitis, 

and from nasal catarrh, adenoids or a cold (Abercrombie, 1967: 92. -, 
1 

Laver, 1968: 49)'* 

Other transient factors in voice quality derive from changes in 

the copiousness and consistency of the supply of lubricating nucus 

in the larynx, and in the characteristics of the mucal lining covering 

the actual vocal folds, affectirZ the efficiency of their vibration. 

One such state has already been nentioned, - the whispery voice of 

sexual arousal in both men and wamen. The effect can last for 

several days, as witnessed by an amusing anecdote by John Yorgan) 

writin. 3 in the 'Iew Statesnan some years ago: 

3ovent Garden's prices are 'I thinIk it's a pity that . 
going up in the new season Perhaps opera 

singers should be paid less. %Then this dark thought 

crosses the nind, I always remember being told by one 
of the world's Creat nale singers that his life 
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involved him in great sacrific, es. Naking love affected 
his voice. Smoking didn't., drinking didn't - Just the 

act of copulation, enicyed even three days before a 

performance. He earned Z500 every time he trod the 

boards. Few people can be faced with such a poignant 

choice so often., would you say? ' (Morgan, J., 'London 

Diary', New Statesman, 61: 711 15 January 1965). 

A similar endocrinal effect is found in the voices of women in the 

pregnant or premenstrual state., according to Tarneaud, (1941) and 

Ferello (1962). Greene (1964: 80) cites Hildernisse (1956) 

as reminding us that 'singers often have a clause in their contracts 

to exempt them from singing during the menstrual periodl. See also 

An-ado (1953). It is here that the notion of waves travelling through 

the mucal fluid covering the vocal folds., (differently in the various 

different consistencies and copiousness of the mucus)., which constitutes 

the Smith-Perello 17pothesis oil the Imuco-undulatoryl action of vocal 

fold vibration nention-ad in the preceding chapter, can be seen as a 

necessary comp-lement to the basic aerodynamic-Woelastic theory 

(as far as considerations of fine differences of voice quality are 

concerned). 

Examples of transient states which can become relatively permanentp 

and which can be detected in voice quality., are the effects of alcohol 

and hot tobacco smoke. In excess, these agents tend to damage the 

vocal folds. 'Whis1ky voice', Iginny voice'., lbrancly voicel and 

frummy voice' are popular labels for the deep-pitched, harsh whispery 

voices that tend to signal one result of excessive consumption of 

alcohol. The phrase 'smoker's larynx? is a fairly frequently used 

medical label for the pathological effect of excessive hot, toxic 

tobacco smoke on the vocal folds (1,13rerson, 1950; Devine, 1960). 
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Last2y) informatibn about transient states such as fatigue 

can sometimes be found in voice quality. In extreme fatigue., the- 

mode of phonation can become inefficient, resulting in whispery voice 

or in lax breathy voice. It should be noted., however., that in less 

extreme cases of fatigue, Fay and Middleton (1940b) showed that the 

ability of listeners to judge a speaker's rested or tired conditiaa 

from his voice aione appears to be based on stereotypes, in that 

judges agree with each other in their judgements but are much less 

often accurate. 
V, 

It follows from the great variability of intrinsic aspects such 

as these., that the accurate perception of extrinsic quality in any 

given voice is a quite remarkable perceptbal feat. Yet we seem to 

have the ability., as listeners hearing a particular speaker for the 

first time., to reach perceptual decisions quite rapidly about the 

allocation of particular features in his speech to the intrinsic 

base of his voice quality; to the extrinsic overlay on this of 

his voice quality settings; and to the extrinsic complex that the 

speaker exploits for the purposes of linguistic and paralinguistic 

communication. No doubt some of these decisions take longer-to - 

reach than others, and perhaps some are more provisory, more interim 
than others: the fact that we can do it at all is only slightly-less 

surprising than that we seen to be able to do it rapidly. Exactly 

how we go about this task,, in psychological terms of perceptual 

strategies., is an extremely interesting question beyond the scope 

of this thesis. But the solution to that question lies in the 

very foundation of our ability to perceive spoken language. The 

role of intrinsic features as a_ perceptual background against which 

the extrinsic features are discerned is thus of some considerable 

inportance to a general phonetic theory,, even though intrinsic 
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features as such lie outside that theor-j. 

2. The indication of psychological attributes by voice qmlity 

We seem to be prepared, as listeners., to draw quite far- 

reaching conclusions from voice quality about psychological attributes 

of speakers (Laver, 1968: 49-50). In our Western culturej we are 

ready to believe, for example., as noted earlier, that a harsh voice 

is correlated with more aggressivep dominant, authoritat; Lve personal- 

ities, and a breathy voice with more self-effacing., submissive., weak 

personalities. This belief occasionally finds expression in some 

rather eccentric assertions. Addington (1963) suggests that 

particular voice qualities often indicate different traits in men 

versus women. A tbreathy' quality showed that men are ? aesthetic? 

and women 'pretty and callowl; 'flat' that men are 'distant'., women 

Ihard and lethargic'; 'nasal' that men are 'unattractive and sclf- 

I effacing' and women the same; 'tense' that men are 'cantankerous' and 

women 'high-strung'; Ithroatyl that men are 'stable' and women 

'oafish'; lorotund' that men are 'suave' and women 'aggressive'. 

and so on. The validity of a connection between voice and 

character is a central belief of the writers on physiognomics 

(Foerster, 1893; Delestre., 1866), as was mentioned at the beginning 

of the chapter on the history of voice quality analysis. Delestre 

(1866: 3,70) for exapple., wrote that 'Un aveugle pourrait determiner 

le ten. -peranent dlun orateur3 par la nuance de sa voixl. 

This idea that personality characteristics (both normal and 

psychopathological) are correlated with voice quality, has been 

tested more scientifically by many writers, mainly in the-imdical 

and psychological fields (Allport and Gantril, 1934; Brody, 1943; 
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Cohen, 1961; Diehl., White and Burle. 1959; Eisenberg and Zalowitz, 

1938; Fay and Middleton, 19,39b., 1940b; Froeschels, 1960; Goldfarb2 

Braunstein and Lorge. 1956; Kramer, 1964; Mallory and Miller, 1958; 
I Moore, 19350a ' 1939b; Moses, 1954; Pear, 1957; Sapir, 1927; Stark- 

weather, 1964; Taylor, 1934). 

Some controversy remains, but in general writers seem to agree 

that some such broad correlations do exist. From our general social 

experience3 most of us would agree with them, but one major obstacle 

in the way of reliable scientific statements has been the lack of arri 

standard system for labelling the voice qualities concerned, and a 

related inability to specify more than a fairly crude quantification 

of the voice quality variables which act as the experimental variables. 

This has mostly meant that only those voice qualities whose labels 

are fairly generally familiar have been investigated in this 

connection. They include breathy voice., nasal voice and harsh 

voice. Iloore (1939a., 1939b)., for example., suggests that breathy 

voice indicates a personality which has high neurotic tendencies 

and a strong tendency to introversion, but which has low dominance; 

that a 'harsh metallic voice' indicates dominance and emotional 

stability; and that a 'nasal whine' is indicative of emotional 

instability and low dordnance., though less so than in the case of 

speakers with a breathy voice. T'he problem here is that one can't 

be sure that Ibreathy voice', say, means the same for 11ýoore as for 

other writers. The problem becomes acute when the sitintion arises 

of challenging the findings of such research. Diehl, White and 

Burle (1959). for example., say that they found no relationship between 

nasality and anxiety (op. cit.: 285), which apparently contradicts Moore's 

finding. But we can only finally be sure that this is a valid 
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confrontation when it can be established that 'nasality? in the 

two research reports has the same referent. 

The uncertainty of reference of the labels for voice quality 

used in this area of research is more insidious when reasonhbly 

well-established terms like 'nasal' and 'har'shl are discarded in 

favour of a writerls own impressionistic terms., which give a mislead- 

ing air of accurate, specific, and conmunicable precision. The 

link., if any, between personality factors and voice quality becomes 

that much harder to analyse when the descriptive terms used lack 

currency, and specific conclusions harder to justif! y. This colours 

the validity of co=ents about personality attributes such as made 

by Greene (1941)., when he wrote that 

'The psychophonasthenic is a variant of the hysterical 

personality. He is abnormal3,, - suggestible, but 

usually cultured, intelligent', and well-educated. 
On the other handp he, is unsocial., retiring., and 
aloof. The voice is tromulous3 pinched, and grating, 
With pitch irregularities. It cracks frequently 

breaking to a lower key or choking off 

'completely'. 

The other type of research in this area doesn't try- to describe 

the voices used as stimuli, but focuses on the ability of judges to 

make accurate diagnoses of tho personality underlying the voice. 

Fay and Kiddleton (1939b) shmi that speakers can judge Spranger 

personality types from voice alone, as well as intelligence (1194003 

but not sociability (1941b)', lying (191ýla), introversion (191j2)j, 

nor leadership (1943). ' 

If it is true that infornation, about personality is indicated 
I 
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by voice quality, then the information must be chiefly carried by 

the effects of extrinsic settings, which are learnable, rather than 

by the invariant intrinsic features. I 

The indication of a speaker's affective state by the extrinsic 

vocal features of paraphonology does not directly concern voice 

quality., since., like language., paralang-uage is a matter of an 

independent, arbitrary, culturally-relative code (Abercrombie, 

1968; Laver and Ilutcheson, 1972; Laver, 1975). But they have 

an interesting connection in one indexical respect: voice quality and 

paraphonology can quite often involve the same auditory phenomenap 

and when this happens, listeners sometimes mis-allocate the auditory 

f -ure concerned. For emample, laryngitis or a heavy cold often eat 

result in a phonation type that sounds very similar to whispery voice. 

Most of us have probably had the experience of suffering from this 

condition, and having listeners reply to one's intrinsically whispery 

voice in whispery voice or whisper themselves, mistaking the physical 

index for an affective one, joining in the conspiratorially confidential 

interaction thqýr thought was being signalled. Thus it may well 

also be the case that conclusions drawn by listeners about a speaker's 

personality can be influenced to some degree by the auditory similarity 

of features in his habitual voice quality to those of paraphonology. 

The indication of social attributes by voice quality 

Social behaviour is largely learned behaviour. Because of this, 

indexical clues in voice quality to social infornation about a 

speaker must lie in the features which can be acquired by imitation., 

the extrinsic features. Extrinsic settings which are characteristic 

of a Particular accent can then act as a clue to social factors that 
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are typical of speakers of that accent (Laverj 1968: 50). 

In this way, voice quality serves to indicate factors such as 

regional origin and social status, where these are associated with a 

particular accent. The comments noted earlier, at the beginning of 

the chapter on the descriptive s7stem, on the cbaracterization 

of speakers of different languages by their articulatory settings3 by 

Wallis., Wilkins., Holder3 Cooper., Webster., Sweet and Honikmanj are 

relevant here. 

Nasality is one extrinsic setting that is often characteristic 

of accents of a particular region: it typifies speakers of Received 

Pronunciation from England., and of many regions in the United States 

(Bullen, 1942; Johnsoný1951) and Australia. Similarly, velarization 

acts as a regional marker in the speech of speakers from Liverpool and 

Birmin, gham, and from parts of Ilew York. 

Voice quality can also act as an index of membership of a social 

group that is not necessarily an accent-group. Luchsinger and 

Arnold exemplify what they refer to as 'conscious affectation of aI 

misunderstood sPeaking style' by cornenting that 

'The old speech pathologists, notably H. Gutzmann., Sr. 
(1901)2 and Nadoleczny'(192.0)2 quoted the examples of 
habitually nasal speech among many Prussian Imperial 

Guard lieutenants, and the widespread nasality among 

priests and pastors in the eighteenth century, of whom 
it iras said 11-Humilitatis gratia nasalitatem affectant". 
(For the sake of humility., they affect nasality)t 
(Luchsin, 

_7er and Arnold91965: 666). 

occupation can be indicated in two ways: by an extrinsic setting 
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voluntarily acquired as an index of membership of the particular 

occupation, as in the case of the Prussian Imperial Guard lieutenants., 

or by the effect of practising the particular occupation on the 

intrinsic vocal apparatus of the speaker, as in the case of laryngeal 

damage by vocal abuse. The two categories sometimes include manbers 

of the same profession; military drill sergeants, for example., seem 

characteristically to have harsh voices., - these are either the direct 

result of habitual vocal abuse, or are perhaps acquired by initatigni 

in the hope of projecting the typical persona of their profession. 

Harsh voice., and harsh whispery voice, is the occupational hazard 

and index of a number of professions with a similar demand on the 

larynx: singers and actors (Brodnitz, 3,954., 1962,1964)., clergymen 

(Craig and Sokolaisl1w, 1945; Russell, 1936), executives (Gardner, 1958,, 

cited by Luchsinger and Arnold, 1965: 140)3 and cheerleaders (Jensen, 

1964j 1965). The rather bizarre example of an effect on the voice 

by the practice of a profession may be recalled from earlier in 

this chapter,, in the laryngocele suffered by the blind criers of the 

Koran,, and-by some drillmasterss noted by Napoleon's Surgeon-in-Chief. 

According to 'Fay and I-liddleton (1939a), Pear (1931) and Herzog 

(1933). listeners are moderately good at guessing occupaticn from 

clues in voice aloneý presumably, as Fay and Middleton suggest, 

because occupational stereotypes cxist. 

4. Sterootned judgements in voice qua-lity 

We all act, as listeners, as if we were experts in using 

indwacal information in voice quality to reach conclusions about 

physical) psychological and social attributes of speakers (Laver, 

1968: 50). 
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Long experience of inferring such attributes from voice quality.. 

presumably often successfully confim. ed by information fro, -, -I other 

sources, encourages us to invest our implicit ideas about the correl- 

ations between voice qualityý and indexical information with an im-gined 

inýallibility. It is worth questioning the validity of this judg- 

mental process. We draw indexical conclusions., and we act on them, 

shaping Our social interactions by their influence: but is the 

infornation we infer accurate., or is there the possibility that it 

is quite false? There is a good deal of evidence that in these 

subjective judgements we operate with stereotypes (Cantril and 

Allport, 1935; Eisenberg and 'Zalorzitz, 1938; Fay and Middletony 

1939b, 194Ca., 1940b; Kjeldergaard, n. d.; Licklider and Killers 1951; 

Stark-weather, 1964). Listeners, if they are from the same culture, 

tend to reach the same indexical conclusions from the same evidencep 

but the conclusions themselves may,, on occasion, bear no reliable 

relation to the real attributes of the speaker (Laver, 1968: 50 - 51)- 

Of the three types of indexical information in voice quality., 

physical3psychological and social, it is the physical information 

which probably tends to lead to the most accurate conclusions, 

especially as to sex and age. 'Psychological and social conclusions 

run a higher risk of error because of their culturally-relative 

nature., and because they derive from the more variable strand in 

voice quality, the extrinsic settings, as opposed to the invariant 

intrinsic aspect (Laver, 1963: 51). 

Voice au-plity and plionctic cualiýX 

A position that has been naintained throughout this thesis is 

that voice qual-ity. and phonetic quality are com. plementarj concepts,, 
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and partly mutually defining. It was said in the Introduction that 

'Since phonetic quality is the prime datum for the*stady of the spoken 

mode of language,, the crucial part played by voice quality in the 

definitioft of phonetic quality is very relevant to any general phonetic 

theory, and hence to any well-founded gezieral linguistic theory'. 

The intention of this concluding section is to try to elucidate the 

relationship claimed to exist between the two sorts of quality, by 

placing them in an overall semiotic view of spoken communication. 

A useful point of departure into further discussion of seniotic 

aspects of communication is a description of tin elements of a 

communication system. There are at least five elements (themselves 

made up of sub-components): a producer of a transmission containing 

signals; the transmission itself, which in a moment will be re-named 

the medium; the signals themselvesj as certain aspects, of the trans- 

mission; a comm-unication-channel, capable of being manipulated by 

the producer to produce a transmission which can be projected 

through space and/or time; and a receiver of the transmission 

capable of abstracting the signals from the transmission. There 

is also the information conveyed by the signals) which is in a sense 

external to the corn-unication mystem as such. 

In the case of spoken langua-Ce, the producer is the speaker; 

the transmission is the phonic totality of the utterance; the i 

signals are particular patterned aspects of sound within the 

utterance; and the receiver is the listener. 

In speech, the signals which are transmitted do not themselves 

exhaust the totality of the transndssion, in the sense adopted here 

of the term signal. A signal is the patterned aspect of a transmitted 
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utterance which acts as a linguistic g2ol or a par linguistic 

symbol: there are other aspects of the transmitted utterance which 

are not part of the symbolic signal as such, - the aspects to be 

attributed, for example., to extrinsic and intrinsic features of 

voice quality. 

The most interesting of the five suggested elements in the 

communication system, as far as this study of voice quality is con- 

cerned, is the transmission. A transmission of this sort is essentially 

an artefact created by the producer to achieve cornunication with the 

receiver by means of a symbolic'code. The artefactual nature of the 

transmissions necessary to achieve lirruistic cornunication is the 

essence of Abercrombiets concept of a medium. He writes that a 

piece of spoken English and a piece of written English 

'are the same language erlodied in different mediums, 
one medium consisting of shapes,, the other of noises. 

It is possible for the same language to be conveyed 
by different mediums because the language itself lies 
in the Eatterns which the mediums form, -and not in the 

Physical objects or events, as such, of which the 
medium consist. When we distinguish language from 
mediizi2 what we are doing is to distinguish a 
Pattern from its naterial embodiment., of which., in a 
sense, it is independent. Language,, ire could say, is 

L=2 while the medium is Substance' (AbercrombieO 

1967: 1). 

Abercrombie amplifies the artefactual nature of a mediwa: 

'One thing all mediums have in common is that they 

mediate between the producer and the receiver of language. 
Thus ever-j medium has associated with it two sorts of 
human activity: a producing activity from which the 

medium results, and a receiving activity by which the 

medium is apprehended. The first invol-v'es acts Of' 
mobile organs, the second involves acts of a N. rceiving 
sense. When one person comunicatbsý with another by 
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language, the activity of the former is not directly 

Perceived by the latter. What is perceived, and what 

effects the com-unication., is the product of the activity., 
the artefact, either noises or shapes - the medium, that 
is to sayý The contact is indirect' (lbercrombie, 1967: 3)- 

This is exactly the sense of the tern 'transraission' used here, 

and Imedium' will n(mi normally be used in its place. It was helpful 

to begin this section with 'trans. -mission' rather than Imedium', 

though, because many writers use the term Imediuml not in the sense 

borrowed here from Abercrombie, but as the equivalent of the term 

. 
1communication-channell, which is here sharply differentiated from 

the idea of a medium. We would want to be able to say, for example,, 

that the spoken medium exploits both the auditory and the visual 

communication-channels, in that the productive acts of articulation 

can be seen3 as well as their acoustic results being heard. Earlier) 

for example, itwas ouggested that a descriptive label for a voice 

such as 'orotund' had a visually iconic element in that a part of 

the articulation of the beginning of the word was visibly similar 

to the characteristic lip-posture of the type of voice 
ýo 

which 

reference was being made. The separation of the concepts of a 

mediwa and a cormunication-channal facilitates this sort of 

discussion. 
X& 

I would like now briefly to consider the relation between a 

n, ediura and the symbolic signs used in language. 

In'his definitions of iconý index and symbol, Peirce saw each 

of these categories as signs referring to objects. This attitude 

that reference is a special seruotic, relation holding between a sign 

and an entity which can be eiimirically observed., and that the relation 



- 320 - 

cannot apply to entities which are not empirically observable, is one 

which is hold by a number of philosophers and linguists (cf. Lyons, 

1963: 1-4; 1968: 425-427). Haiever, as the present objective, 

is only to explore the relation between a symbolic sign and a medium, 

the notion of reference-can be used in a looser sense: this sense 

is the equivalent of 'standing for' in Peirce's neutral definition 

of a sign as 'standing to somebody for something in som respect 

or capacity' (2.228). It will be terminologically convenient here 

to say that a symbol refers to its referent, without concern for the 

observability of the referent., (though to qualify as a syrbol, a 

sign must have an arbitrary, conventional relation with its 

referent). 

Language is sometimes said (simplistically) 'to consist of a 

system of conventional signs', which implies by the definitions used 

above that language is a symbolic process. It is probably true to 

say that language is primarily a symbolic process, as 'symbol' is 

here defined3 but there is one kind of linguistic unit that cannot 

in any circumstances be said to be syrbolic,, because it has no 

reference: that unit is the most abstract molecular unit at 

the phonological level. In a phonemic view of phonology, this 

unit would be the phoneme. What could a phoneme be said to 

symbolize., or to what could it be said to refer? It is not 

particularly useful to think of a phoneme as a symbol referring to 

itself. 

Hjelnslev recognized. that a phoneme was neither a symbol nor a 

sign, when he caUed this type of entity a Ifigural) and maintained 

that such phonological units were cenemes, or 'e7%pty' units, and 

distinguished thera from pleremes, or Ifullf units (Iljolm. lev, 1953); 
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see also Hockett, 1953). This unique status, of the most abstract 

molecular phonological level in the theory of language arises from 

what many linguists have regarded as a principal defining character- 

istic of language, - that of having two distinct levels of structure 

(variously called 'double structure', 'double art iculation', O or 

'duality of structure', (Hockett, 10,58: 574-575; Lyons, 1972: 65)). 

These two levels of units in all languages are the phonological 

(cenematic) level, not capable of reference, and the gxn. m-aatical 

(plerenatic) levelý made up of morphological, lexical and syntactic 

units, all capable of reference 
4. 

The sole function of the 

always very limited nurber of phonological units (cenemes)'in each 

-language is to act as molecular units capable of being combined 

into grammatical symbols (pleremes)., which can then be further 
I 

concatemted into a potentially infinite number of unique sequences 

(ef. Lyons, 1968. - 54). 

All that is necessary for the cenen-es of a language is that they 

should be able to be distinctively encoded by the producer and 

distinctively identified by the receiver of the transmission. Their 

essence is thus that they serve as distinctive building blocks for 

combination and concatenation into the grannatical plerenes of the 

language. 

To achieve perceptual distinctiveness, cenemes as abstract 

entities have to have a manifestatox7 connection with a pl7sical 

I an, aware that in borrowing the terms f cenem. eI and 
tplerene, from Hjelm-lev and Uldall's glossennatic theory., 
I have simplified their position. I an also aware that a 
loose definition of 'reference' becones unsuitable here 

. for nany cases of plerematic, synbolization, when the 
pleremes are not le---ical items referring to observable 
objects. However, ny point in both cases is merely to 
emphasize the dual level of symbolization. 

I 
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medium. In the spoken mode of language, this connection is with the 

patterned aspects of a transmitted utterance referred to above as 

signals. The signals were said to act as linguistic symbols, and 

by this was meant that they 'stand for' (Irefer to'., 'manifest?., 

'embody'., 'expound') or symbolize the cenematic units. The phonemic 

level of phonology is seen in this view as acting as a bridge between 

two maJor categories of linguistic symbols: the patterned aspects of 

speech here called signals, and the plerematic units of grarrnar. 

The signals symbolize the cencriatic units internal to language, and 

the pleremes, made up of cenemes, symbolize semantic aspects of the 

world external to language. 

This is acknowledged to be a simplistic view of the symbolic 

structure of languag 
., e: it has been introduced into the discussion 

here for a very important reason, however, - the relationship between 

cenematic units and the physical artefacts which serve to symbolize 

the cenomes is crucial to any theory of linguistics that concerns 

itself with the pragmatic fact that people use language and that 

linguists sometimes need to observe them doing so. The relationship 

between ceneme, and medium is vital for this sort of linguistic theorys 

because it is through the successful analysis of this relationshipý 

and onLy through it, that we can gain any observational access to 

the cenenatic and thence to the referential plerenatic complex of 

language. A pre-requisite in the linguistic phonetician's success 

in establishing the link between the relevant signal in the medium 

and the particular cenematic unit is his ability to perceive the 

signal in the first place-I This sounds self-evident. But the 

signal is not a simple percept It is an abstraction of a particular 
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pattern of phonetic quality (leaving aside for the moment the parallel 

phonetic factors of pitch, loudness and duration). Phonetic quality 

is often treated in writings on linguistics as if it were 'raw data'., 

as part of the ? directly observable'., 'real'., 'concrete' world. One 

of the fundamental attitudes repeatedly asserted in this thesis is 

an insistence that this is not so. The phonetic level of analysis 

is a level of considerable abstraction from the phonic artefacts 

produced by each act of speaking., as was very clearly pointed out by 

H. E. Palmer (1930) and Daniel Jones (1938). The same is true of the 

abstract status of voice quality. Every analytic decision about 

phonetic quality entails a complementary decision about voice quality, 

(and of course vice versa). Every decision about either is the 

product of a number of steps of analytic abstraction from the phonic 

artefacts of the utterance. concerned. 

Vehemence of assertion is not a satisfactory substitute for 

rational persuasion., though2 and the following section will be , 

.7 devoted to a consideration of the relationship between voice qualit- 

and phonetic quality in more detail., and of their place in the semiotic 

process of spoken communication. 

1. Seniotic ana2Zsis of the phonic n. ediw.. 

A fruitful way to try to elucidate the relationship between 

voice quality and phonetic quality is to trace.. the network of com- 

plementary distinctions that need to be drawn between different sorts 

of vocal features in an exhaustive analysis of the phonic medium. 

A sur-mary diagram of the relations between some of the distinctions 

about to be draim is provided in Figure 15. 
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The phonic nediwa is the totality of the vocal sound production 

by any speaker of any language during speech. The basic premise of 

this discussion. is that the ]2honic totalit can be completely accounted 

for) with no uncategorized residue, by the typological distinctions 

Put forward. 

The first distinction in the phonic medium is me already 

discussed at some length in earlier chapters: the distinction between 

intrinsic features dependent solely on the normally invarizant p! Wsical 

% foundation of the speaker's vocal equipment., and e. xtrinsic featu--es,, 

nade up of all aspects of vocal activity under the potential volit- 

ional control of the speaker. 

-ion of the The sub-division of the Intrinsic physical foundat 

vocal apparatus has alreacly been outlined in some detail in the 

earlier section on the indication of physical attributes by voice 

quality. 

The extrinsic features are made up initially of two different 

categories: unique features such as a momentary clearing of the 

throat to remove a build7up of mucus on the vocal folds, which are 

not of interest to this study, and are to be discarded from analytic 

attention; and recurrent featuresj which are the central focus of 

the whole analytic machiner7 of linguistic phonetics., and also., in 

this account., of one aspect of the analysis of a speaker's voice. 

The recurrent extrinsic features, without which there could be 

no concept of, lphonetic sameness', and whose meaning is surely self- 

evidentl. are divided into tinrejor types of vocal features. The 

first is what we might call the. exponent features. These are all 
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and only the vocal features which act as exponents ('signs'., 

'realizations', 'manifestations') of phonological and paraphonological 

units. The second type of recurrent features is the extrinsic 

component of the voice, the extrinsic settings., to which we night 

give the name concurrent features., since they exist as a cancurrent 

background, as it were, to the more momentary-exponent features of 

phonological and paraphonological units. 

It is convenient to pause here to consider the output of the 

tree diagram classifying the relationships beWeen the vocal features 

distinguished so far. There are four classes of features as the 

terminal elements in the diagram as presently constructed. They 

are: intrinsic features of the voice; extrinsic features of the 

voice; extrinsic phonetic features expounding phonological and para- 

phonological units; and the unique events that rmy happen in speaking 

that are relevant neither to the phonetic naterial of the utterance 

nor to the speaker's voice, and are therefore excluded from further 

Participation in the analysis. We are left with three classes of 

features., in an asyrn-etric classification: two different types of 

voice features,, intrinsic and extrinsic; and one category of 

phonetic features. 

For a moment., let us confine our attention to the linguistically- 

interesting category, the emponent phonetic features. Although phon- 

ological and paraphonological units have been mentioned here) this 

has only happened in connection with their phonetic exponents. Ný 

distinction between 'phonological features? andIparaphonological, 

features? has been proposed under any of the nodes in the diagram 
.4 

which are dominated by the node labelled extrinsic features. 

I 
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There are two reasons for this. The first is that this would be a 

confusion of levels of analysis: the classification is one of 

distinctions able to be drawn between aspects of substance (aspects 

of the m-dium, that is to say), not of fom. The second reason is 

another facet of the first, and arises from the espousal of a particular 

theoretical position: that is, in a properly general linguistic and 

paralinguistic theory., phonology and paraphonology are to be'distineuished 

not-by the superficial fact of the type of vocal feature by which their 

units are phonetically expounded., but by their semiotic function,, which 

is independent of the nature of their exponents. 

The generality underlying this position is that in a general 

theox7 wider than the scope of any given language, the phonetic 

features available for symbolizing the units of phonology and para- 5 

phonology are very widely one and the same. set of features. There 

will Perhaps be tendencies for paraphonology to exploit longer- 

term aspects of the phonetic features than the characteristically 

shorter-term aspects exploited by phonology, but no necessa 

difference of principle exists between the phonetic parameters chosen. 

Ferhaps a brief illustration will clarify this: considering the 

phonetic parameter constituted by'the limits within which pitch- 

movements are constrained to take place in English, phonology and 

paraphonology both exploit the parameter, in slightly different ways. 

In Halliday's -phonological analysis of tone in English., the terninal 

tendencies of-two of his suggested tones are 'high' for the risigg, 

tone 23 and 'mid' for the rising tone 3 (Halliday3 1963). In the 

pqraphonological indication of anger in English., the Icharacteristic 
I 

range of notes, or compass, within which the pitch fluctuation' of 

a spca. Tcer's voice takes place can ýe raised (Abercrombie) 1967: 99). 
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So that paraphonology sets slightly longer-term limits to the 

pitch-movements3 and phonology sets more momentary values for the 

limits of the particular pitch-movement that is the exponent of the 

particular tonal unit. 

If we return now to the analy'sis of different aspects of the 

-phonic medium., Jones (1938: 2)., in his consideration of the concrete 

or abstract nature of sounds, says that he twill start from Mr. 

Pererals hypothesis that a sound is a non-physicalithing1l which 

possesses or can possess certain physical attributesq pame2y quality 

(timbre)., length, loudness and pitch'. This conception of 'quality' 

as a physical attribute of a sound is not one sympathetic to the 

views expressed throughout this thesis. The concepts of 'a sound' 

-ractions and of 'quality' are here seen as notions which are both abst 

of some considerable degree. The same is true of the concept of 

'a feature': an exhaustive account of different sorts of features 

in the phonic medium., 'with no uncategorized, residuelý is here a 

matter of a complete typological account of abstract 'features' or 

'aspects' of speech, not of arW sort of exhaustive arithmetic sub- 

division. Thelcomplementarityl of voice quality and phonetic quality 

is also typological, not arithmetic. But the collocation, in Jones' 

discussion, in the context of the abstract nature of some aspects 

of sPeechý of cLuality, lengthý loudness and pitch, prompts another 

(somewhat less abstract) range of distinctions of phonic aspects that, 

nay help us to get closer to the relationship between voice quality 

and phonetic quality. _ 

We can say 4. -hat sounds in the phonic medium have two basic 

types Of attributes, those of 2uality and those which we might 
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ath call dynamic attributes (len., , loudness and pitch). 

Symmetry in descriptive theoretical structures should be 

regarded with cautious suspicion: but the distinction just mentioned, 

between 'quality' features and 'dynamic' features., suggests a tempting 

analytic symmetry in the further discussion of the phonic medium. 

Ile are concerned ncnT with the basic dichotorV between phonetic 

features and voice features. It seems profitable to suggest the. 

these categories can each be divided into quality features versus 

4ýmamic features3 to give the concepts of phon tic quality and voice 

qual#y., and 2honetic dynamcs, and voice dynamics. 

If we consider first the concepts of phonetic qualitZ and voice 

quali ý then they differ partially of course in that voice quality 

. 
has an intrinsic component that is lacking in phonetic quality as 

such. But it is then very striking that) at the next lower level 

of descriptioný phonetic quality and voice quality can bath rake use 

of precisely the same recurrent features. Sunralaryngeal, lar-Tngeal, 

ani overall tension factors all contribute potentially to both phonetic 

quality and voice quality. Beyond this level-of course., phonetic- 

quality and voice quality diverge, in that voice quality derives from 

longer-term aspects of the supralaryngeal., laryngeal and overall 

tension factors., while phonetic quality is served* normlly by very 

much shorter-term aspects of their activitiess whether phonetic quality 

is acting here as the exponent of phonology or paraphonology. 

The natter of Rhonetic dynanics, and voice dynamics is nore 

problematic. Phonetic dynamics are straightfox%iard enough; they 

are the extrinsic-vocal aspects dealt with by Abercrombie (1967) under 

the name of 'voice dynamicst. _It-is a pity that a terminological 
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suggestion here completely inverts an established usage; it is 

necessary to make a particular point, and no necessary permanence 

"honetic dynamics in this suggested usage is urged for the change. I 

could be seen as made up of temporal dynamics (tempo,, continuity,, 

rhvthm)., pitch dynamics (pitch-range, pitch-movement),, and loudness 

dynamics (loudness-range, loudness-movement). Voice dynamics as 

outlined here would stand-in the same relation to phonetic dýnamics 

as does voice quality to phonetic quality. That is, they are made 

up of not only an extrinsic component,, like their phonetic counter- 

part., but also of an intrinsic one. This intrinsic component would 

include the physically-deterraned limitations on such features as 

rmximum Pitch-ranf,, e and maxinum loudness-ran7e. Intrinsic constraints 

on temporal aspects are more tenuous; thEy presumably set a limit 

on maximum tem2o., for instance. The extrinsic component of voice 

dynamic features would consist., as in the extrinsic component of 

voice quality3 of habitual settings of the clynamic features. Values 

of clynamic features which fulfilled an exponent function for phon- 

ological or paraphonological units would then be a matter of phonetic 

clynamics., and those which were habitual and irrelevant to phonological 

or paraphonological communication as ýuch would be -allocated to 
Q, 

voice dynamics. 

The point in setting up this foux-ýxay relation between voice 

quality and phonetic quality., and voice dynamics and phonetic dynamics., 

is to urge the relevance of voice quality and voice dynamics as here 

defined to general'phonetic , the I ory. - 'Týo points are salient: 

excluding the intrinsic c onentsý, voice, features and phonetic,, 

features, can be argued to, e: iploit very largely the sa. me vocal 

parameters. Secondly., just as in the case of phonology and paraphonology 
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argued earlierp the decision about whether a given vocal feature is 

a voice feature or a phonetic feature cannot be taken on the grounds 

of the phenomenal characteristics of the feature: the decision is 

fundamentally a semiotic one., concerned with the role of the vocal 

feature in the semiotic process of spoken communication. In this 

view., the credentials of voice quality and voice dynamics to 

consideration as having relevance to general phonetic theory., and 

therefore to general linguistic theory, seem not unacceptable. 

1 
2. Voice quality and accent 

It is fair to ask) if the relevance of voice quality to general 

linguistic theory, and. in particular to linguistic phonetics3 is 

conceded, how such a concession could change any practical element 

of a linguistic phonetician's professional activities in a profitable 

way. 

One field where a most effective application has alreaý7 been 

elegantly demonstrated is that of sociological linguisticsi in Trudgill's 

sociological studies (1973; 1974) of the urban dialectology of 

English in No-mich, with regard to its social differentiation. 
Cý 

think it is not mere flattery to say that his work in this area 
I 

shows the shape of things to come in the sociological development of 

linguistic theory. He develops a 

I diasystem the aim of which is to produce all forms 

of Norwich English from aý cormon underlying base. The 

diasystem comprises a single underlying systematic 

phonemic system, and (a number of different types of rules)' 
(Trudgill, 1974: ý 193ý 
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One type of rule incorporated in his diasystem is a type specifyibg 

particular articulatory settings of the sort discussed at length 

in this thesis. Trudgill properly regards thaa as 'ancillary to 

the phonetic realization rules' (loc. cit. ). He characterizes the 

value of including extrinsic setting components of voice quality in 

the phonological specification of accents as follcws: 

'If we incorporate rules of this type into the 

Norwich diasystem., the statement of both the 

phonetic realization and realization level mutation 

rules can be much simplified. Another advantage 

of setting rules is that they can relate different types 

of Norwich English to each, other in the diasystem in a 
much more generalized and significant way than a series 
Of individual rules. Different social types of Norwich 

English nay be characterized by the presence or absence of., 

say, rule 100 (a setting rule, J. L. )s rather than by a 
whole series of rules. This is an important point, since 
it is clear that perhaps the single socially most significant 
feature of-linguistic differentiation in Norwich is the 

type of voice quality produced by the particular type of 

setting employed by a speaker. It is in any case this 

feature which most clearly distinguishes WO from 11C speakers 
(working class from middle class, J. L. ). This point, of 

course, did not emerge at all f ram our atomistic analysis of 
the co-variation of linguistic and sociological phenomenal 
(Trudgill, 1974: 190-191)'. 

ýI 
The productive use that Trudgill. has thus been able to nake of 

the extrinsic setting coiýponent of voice quality in an application 

not only of direct sociological relevance., but also of immediate 

linguistic relevance, buttresses the attitude espoused 

in this. thesis about the phonetic legitimacy of an exploratory 

excursion into the analysis of voice quality. It lends validity to 
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the view expressed earlier that perhaps the proper study of phonetics 

extends not just to the features which have been found to act as 

linguistic and paralinguistic signs., but can reach beyond these 

semiotic limits to the definition and description of all extrinsic 

signs used in spoken cormunication. Nor does such an expansion 

of phonetic horizons inevitably threaten a dilution of the fundamental 

linguistic motivation that is widely accepted as a hall-mark of 

British phonetics. As Trudgill has shown,, a readiness to explore 

the frontiers of one's subject can sometimes provide an enriched 

view of some of its most central areas. In this particular case,, 

the notion of 'an accent' can now be given a more productive 

description, through the use of theoretical apparatus which has 

gained in linguistic and sociological power by drawing on concepts 

vhose relevance to linguistics has previously often been denied, by 

figures of the linguistic stature even of Sapir,, for instance, as 

noted in the introduction to this thesis. 

COITCLUSION 

A number of attitudes Lve become ýalient in the course of this 

investigation into phonetics and semiotic aspects of voice quality. 

one such attitude emphasiýes'the link beWeen the two aspects: 

an interest in lingastiý" ph , onetics' is one facet of a wider interest., 

that of the uniquely human-curiosity about-ihe semiotic process of 

connunication. 

Another attitude that has been evident is that an apparently 

inward-looking interest in the history of our subject can be a source 
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of strength for the present character of the subject. Sweet (185Q,, 

Firth (1946), Abercrombie (1948) and Jones (1940) have all invested 

considerably more than a passing, attention to the work of past 

phoneticians: insights of very- modern rel--vance can often be seen 

to have a surprisingly long genealoU. The contributions to some 

basic notions discussed in this thesis made by phoneticians such as 

Wallis and Wilkins in the seventeenth century are often of substantial 

value. In this general connection., Abercrombie makes a comment in 

his article on 'Forgotten phoneticians' very much in keeping with the 

historical aspects of this thesis. - Ile writes that 

'A recent textbook on phonetics mentions "Sir Henry Sweet" 

among flother early writers on the subject". 1.1y witness to 

Professor Firth's thesis that our antecedents are older 

and better than ire think have been minor ones but they 

are more, I think, than curiosities. Sweet deserved a 
knighthood as much as anyone, but-we should remember that 

a good three centuries of lively, interest in phonetics pre- 
ceded him' (Abercrombie, 19118., reprinted in Abercrombie, 
1965: 75)- 

The attempt to provide descriptive categories for phonetic 

aspects of voice qualitys and to incorporate the descriptive system 

into accepted general phonetic theory, may one day perImps lead, 

after more work, to the possibility of extending the training of the 

sensory skills of the phonetician to sonething of the same degree of 

sensitivity to voice quality as is presently a standard expectation 

in his professional ability to perceive distinctions of vowel quality) 

for instance. 

The reward in conducting the work reported in this thesis does 

not lie solely in the fact that it is always interestizk-, to discern 

I 

'v---'. 4 
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generalities connon to all men., but also in that we tend to learn 

more about some quite fundamental characteristics of our own subject 

when we explore the more tenuous areas in the boundaries of the 

subject. This is because,, in pushing outwards from the central 

base Of the discipline., it is usually, necessary to examine some of 

the most fundamental assumptions of established general phonetic 

theory, - assumptions which, precisely because they are so basic, 

often lie unquestioned, unexamined, and sometimes unsuspected 

and therefore =articulatedp for long periods. The renewed 

realization of the strength and validity of these fundamental assurqptions3 

when they are periodically re-scrutinized, is a salutar7 professional 

experience. 

Lastly) in seeing phonetics set in the broader frame of 

semioticsj as has been possible in this study of voice quality.,,, it 

is re-assuring to be reminded again that the concerns of phonetics 

are not the construction of some-elaborate game of taxono, -, 7, but the 

apprehension of a very central aspect-Of human communication. In 

knowing more about phonetics, even in the study of voice quality as 

one of its less central., less traditional pre-occupations., T're learn 

more about haw we consiruct-and-sustain our identity as social beings. 
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VOICE QUALITY AND INDEXICAL INFORMATION 
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ABSTRACT 
THE outline of a componential descriptive model of voice quality is suggested, in 
the hope of facilitating discussion about voice quality among phoneticians, linguists, 
speech therapists, psychologists and psychiatrists. Emphasis is laid on the function 
of voice quality as an index to biological, psychological and social characteristics 
of the speaker. 

INTRODucrioN 

As actors in a social world, we interact with other people by virtue of a constant 
interchange of information on many different levels. Perhaps the most explicit 
sort of information exchanged in social intercourse is language, and modem linguistic 
and phonetic theory has developed some elegant and effective concepts for the 
description of speech, the spoken medium of language. The description of the more 
narrowly linguistic aspects of speech does not, however, exhaust the possibilities 
of information carried in untzances. Any given utterance contains not only linguistic 
information, but also a great deal of information for the listener about the character- 
istics of the speaker himself. Abercrombie (1967) refers to the features in speech 
which convey this information as 'indcxical' features. It is the purpose of this 
article to explore one major vehicle of such indexical information in speech, that of 
voice quality. 

While the concepts available for linguistic description are well developed, it is 
only comparatively recently that phoneticians have begun to show more than a 
cursory interest in a descriptive theory of voice quality. For a long time other 
disciplines such as speech pathology, psychology and psychiatry have been more 
ready to acknowledge the relevance of the study of this topic. With the current 
expansion of research in the area, this may be an appropriate time to try to suggest 
the broad outline of an overall descriptive model of voice quality. One motive for 
attempting to set up such a descriptive model is to facilitate interdisciplinary discus- 
sion of the indexical function of voice quality; another is to incorporate the descriP- 
tive model into the wider theory of general phonetics. I hope to be able to show that 
general phonetics constitutes a legitimate framework for the study of this are2, in 
that it offers an appropriate philosophy of analysis, and can make available an 
established and meaningful body of relevant descriptive concepts. 

There has been a variety of usages in labelling voice qualities in the past. With 
the exception of some phonetically sophisticated systems developed by speech 
pathology, the majority of previous systems have used single impressionistic labels 
for given voice qualities. Typical labels have been "husky", "plummy". " thin! 's 
"rich", "velvety", "reedy", etcetera. Such labels are often vague to the point of mean- 
inglessness, except in a metaphorical sense, or as arbitrary imitat-on-labels. The great 
advantage of a general phonetic approach to the labelling problem is that, in its 
systems for describing the physiology of articulation, overall labelling is not 
attempted. The basic philosophy of phonetic analysis is that composite articulatory 
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events are broken down into their component parts, and each independent physio- 
logical component is separately labelled. Thus, for example, the sound at the 
beginning of the English word 'fat' is described not as a 'sort of "f"-sound', but as a 
cpulmonic, egressive, voiceless, labiodental fricative with velic closure', with each 
important physiological component analytically isolated. 

It is the principal thesis of the descriptive model put forward here. that voice 
quality is similarly susceptible of description in terms of components, and that 
general phonetic theory can supply the concepts necessary for a physiologically 
meaningful description of each of the components. I 

OUTLINE OF A DESCRIPTIVE MODEL OF VOICE QUALITY 

Voice quality, the quasi-permanent quality of a speaker's voice (Abercrombie, 
1967, P- 91), can be thought of as deriving from two main sources: firstly, the 
anatomical and physiological foundation of a speaker's vocal equipment; and 
secondly, the long-term muscular adjustments, or 'settings' (Honikman, 1964), once 
acquired idiosyncratically, or by social imitation, and now unconscious, of the 
speaker's larynx and supralaryngeal vocal tract. 

The anatomy and physiology of a speaker determine the width of the potential 
range of operation for any voice quality feature, and the long-term habitual settings 
of the larynx and the vocal tract restrict this feature to a more limited range of 
operation. For example, a man's voice may be physically capable of spanning a 
wide pitch range; in normal speech, however, he habitually selects a more restricted 
range within the total possibilities. Basic anatomy and physiology thus dctermine 
the possible extremes, and voluntary muscular settings determine habitual rangzs 
between those extremes. 

While factors of basic anatomy and physiology are beyond the speaker's control, 
and the habitual settings are to a certain extent within his control, both these sources 
of voice quality can transmit indexical information, although of different sorts, as 
we shall see in a later section. 

The anatomy and physiology of the vocal organs, and their habitual muscular 
settings, are all of legitimate professional interest to the phonetician, but for the 
moment the habitual muscular settings will be taken as the more direct focus of 
attention. 

It is useful to divide the settings into two groups: 
A. Settings of the larynx 
B. Settings of the supralaryngeal vocal tract 

A. SETTINGS OF THE LARYNx 

Laryngeal settings fall into three sub-categories: 
(a) phonation types 
(b) pitch ranges 
(c) loudness ranges 

(a) Phonation Types. Phonation types constitute an area which is still 
largely open to exploration. Certainly, some labels exist, and are used more or less 
widely in phonetics, but much research needs to be done before confident statements 

'Abercrombie (1967), Garvin and Ladefoged (1963) and Fairbanks (ig6o) are among previous 
writers who have suggested a phonetic approach to voice quality. This article owes much, in particular, 
to Abercrombie's suggestions. 
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about the detailed physiology of a wide range of phonation types can be made. The 
phonation types relevant to this article about whose physiology something is known, 
besides 'normal voice', include 'breathy voice', 'whispery voice', 'creaky voice', 'falsetto voice', 'ventricular voice' and 'harsh voice'. One of the most valuable 
contributions to current phonetic knowledge about phonation types has been that 
of Catford (1964), and he has done much to give both physiological and aerodynamic definitions to many of the above labels. 

Some combinations of these phonation types are possible, as in 'harsh, whispery 
voice', 'whispery, ventricular voice', 'creaky, falsetto voice', 'harsh, falsetto voice, 'harsh, whispery, falsetto voice', 'whispery, creaky voice', 'breathy, falsetto voice' 
and so forth. (See Catford, 1964. ) 

(b) Pitch Ranges. Pitch ranges within the total possible range in any 
phonation type can usefully be described on a five-point scale: 'very deep', 'deep', 
'medium', 'high', and 'very high'. 

Although the total pitch-possibilities for each phonation type can be divided 
into the five suggested ranges, there seems to be a tendency for speakers using a 
given phonation type to favour a particular pitch range. This happens, for instance, 
in the case of falsetto voice, where speakers typically select a high pitch range within 
the possibilities for falsetto voice, or in creaky voice, where the deeper ranges for 
creaky voice are often used. In acoustic terms, the absolute frequencies involved in 
deep falsetto voice and high creaky voice (which show less usual choices of pitch 
range within the possibilities for the particular phonation types), may overlap 
considerably. The 'normal voice' phonation type does not show this tendency quite 
as much as the other phonation types, and the pitch ranges used are much more 
varied. 

(c) Loudness Ranges. Loudness ranges can also be described as selections 
from a five-point scale: 'very soft', 'soft', 'medium', 'loud' and 'very loud'. 

The habitual settings of the laryngeal and associated musculature which result 
in characteristic pitch and loudness ranges are of a different order from the settings 
for characteristic phonation types, in that while a person might be recognized solely 
by his phonation type in the utterance of a single syllable, a much longer stretch of 
utterance would be necessary for a listener to be able to recognize the speaker by 
his characteristic pitch and loudness ranges. However, partly because impressionistic 
labels for voice quality nearly always seem to contain an implicit reference to these 
features, and partly because of the quasi-permanent r6le of such features in 
characterising the speaker, pitch and loudness ranges are included in this outline 
model as features integrally associated with the overall quality of a speaker's voice. 
In a theoretically more rigorous analysis one would abstract such 'dynamic' features 
separately from features of 'quality' (Abercrombie, 1967., Ch. 6). 

B. SETTINGS OF THE SUPRALARYNGEAL VOCAL TRACT 

Supralaryngeal settings of the vocal tract can be divided into four groups, 
referring to different sorts of modification of the shape and acoustic characteristics 
of the tract: 

(a) longitudinal modifications 
(b) latitudinal modifications 
(c) tension modifications 
(d) nasalisation 
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(a) Longitudinal Modifications. Longitudinal modifications of the vocal 
tract can result from vertical displacements of the larynx upwards or downwards, 
from a neutral position, to give 'raised larynx voice' or 'lowered larynx voice'. 
Pouting forwards of the lips also effects changes in the length of the longitudinal 
axis of the vocal tract, and has auditory and acoustic correlates in voice quality. 

(b) Latitudinal Modifications. Latitudinal modifications of the vocal 
tract involve quasi-permanent changes in the cross-sectional area at a particular 
location of the tract, which result in local constrictive or expansive tendencies. 
These modifications include: different sorts of labialisation, with the space between 
the lips being narrowed either vertically or horizontally, or both; two types of 
pharyngalisation, involving muscular constrictions of the pharynx, or in narrowing 
of the pharynx by backward displacement of the tongue from its central position 
in the mouth; and thirdly, settings of the tongue that result in a constrictive or 
expansive tendency somewhere in the oral cavity. 

The settings of the tongue in the oral and pharyngeal cavity are parallel to many 
of the 'secondary articulations' of traditional phonetic theory. One could speak of 
overall tendencies towards maintaining a particular 'secondary articulation', but 
of course such settings are in no sense 'secondary' as far as voice quality, as distinct 
from segmental features, is concerned (Abercrombie 1967, P- 93). A less prejudicial 
conceptualisation of the general principle underlying these settings of the tongue, 
whether in the mouth or in the pharynx, is achieved if any local constrictive or 
expansive tendency is thought of as resulting from a shift, along one or both of the 
horizontal and vertical axes of the mouth, of the centre of gravity of the tongue 
away from the neutral position in which it would lie in an unmodified vocal tract. 
In this way, pharyngalisation can be said to result from backing in the mouth of the 
centre of gravity of the tongue; velarisation from backing and raising; palatalisation 
from raising; alveolarisation from fronting; and a quality which currently lacks a con- 
ventional phonetic term, but which is sometimes impressionistically called "hot potato 
voice", as if the speaker literally had a hot object in his mouth, is the result of lower- 
ing, and perhaps backing, of the centre of gravity of the tongue. 

For convenience in the labelling system, instead of the more cumbersome 
'tongue-raised-and-backed voice', et cetera, the more usual phonetic labels such as 'velarised voice' can be retained., provided that it is remembered that no implications 
of secondary status enter their definition, which would be in terms of the relative 
position of the centre of gravity of the tongue. 

It is probable, because the tongue is of a relatively fixed volume, that any 
constrictive tendency in the mouth has a corresponding compensatory expansive 
tendency in other parts of the mouth and pharynx. Similarly, some longitudinal 
modifications of the vocal tract probably involve a latitudinal component as well; 
raised larynx voice, for example, has a component of slight pharyngalisation. It is 
also probable that longitudinal modifications involving vertical displacements of 
the larynx and oral and pharyngeal latitudinal modifications of the vocal tract can 
affect the fine detail of the mode of vibration of the vocal cords within any phonation 
type, because of the interactions of the different muscle systems involved. 

(c) Tension Modifications. In a detailed model of voice quality, account 
would have to be taken of the effect of variations in the degree of overall muscular 
tension of the vocal organs on the acoustic damping characteristics of the vocal 
tract, through factors of radiation and absorption of sound energy in the tract 
walls. Different degrees of muscular tension may contribute importantly, for 
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example, to the auditory differences between the qualities of the imprcssionistically- 
labelled "metallic voice" and "mufflcd voice". More research is needed in this area, 
and factors of overall muscular tension will be omitted from further discussion in 
this article. 

(d) Nasalisation. It is customary, in phonetic usage in this area, to distinguish 
only between 'nasaliscd voice' and 'denasalised voice'. In a more detailed model, it 
would perhaps be necessary to re-scrutinize these two categories, and set up some 
finer sub-divisions. Speech pathology, for example, has shown that there are a 
number of auditorily distinguishable kinds of nasalisation arising from a variety of 
organic causes (Luchsinger and Arnold, 1965). Similarly, the term 'denasalised 
voice' seems to cover at least two different phenomena: firstly, a quality resulting 
from habitual velic closure, or, more accurately, from a complete lack of nasal 
jesonance; secondly, the quality which is produced by a speaker with a severe cold 
in the head and nasal catarrh. The first can legitimately be called 'denasalised voice; 
the second, speculatively, might be better thought of as a special case of 'nasalised 
voice, resulting from a partial or complete blockage of catarrhal mucus somewhere 
in the nasal cavity or nasopharyngeal sphincter, which would allow the cavity to 
resonate, but in a highly damped manner. An auditory quality rather like that of 
velarisation seems also to be a component of such 'cold-in-the-head' voices, perhaps 
because of some feature of muscular adjustment in the vocal tract walls near the 
soft palate in this special condition. 

In this exploratory article, such sub-divisions will be ignored, and the terms 
'nasalised voice' and 'denasalised voice' used in the customary phonetic sense 
mentioned above. 

Features of habitual nasalisation may conceivably affect the setting of the vocal 
tract as a whole, and thereby the laryngeal settings also; this is because some of the 
depressor-relaxer muscles of the velum, glossopalatinus and pharyngopalatinus 
(Kaplan, ig6o, p. 188), which serve to open the velic valve, have their point of 
origin in the tongue and pharynx, and these muscles, to be cffective, have to exert 
a pull, in contraction, against their points of origin. 

The use of a quantitative scale is helpful when describing supralaryngeal 
modifications of the vocal tract. At least, three degrees of modification can usually 
be auditorily distinguished-'slight', 'moderate', and 'severe'. Thus one may choose 
to refer to 'slightly pharyngalised voice', 'severely nasalised voice', 'moderately 
raised larynx voice', and so on. 

LABELLING SYSTEM FOR VOICE QUALITY 

We are now in a position to offer more specific comments on the suggested 
labelling system. Instead of single-term impressionistic labels such as "beery", 
"brassy", "sepulchral", et cetera, we can use composite labels made up of a number 
of phonetic terms, each specifying a physiologically meaningful component of 
the voice quality in question. The labelling system concentrates, as a beginning to 
the problem, on the voluntary muscular settings rather than on the limitations 
imposed by the basic anatomy and physiology which underlie the settings. 

As a convention, features of pitch range and loudness range are described 
first, then features of supralaryngeal modification, and lastly features of phonation 
type. Typical labels might then be 'deep, loud, nasalised, harsh voice', 'high, soft, 
velarised, raised larynx, falsetto voice', 'very soft, nasalised, whispery, creaky voice', 
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'very high, pharyngalised, harsh, falsetto voice', 'deep, nasalised voice', and so 
forth. 

Medium pitch, medium loudness, an unmodified vocal tract, and the 'normal 
voice'phonation type can be left to be assumed if no contrary specification is explicitly 
made. Scalar quantities of different degrees of vocal tract modification can be 
incorporated, as in 'high, loud, severely nasalised voice', or 'deep, soft, slightly 
velarised, whispery, creaky voice'. If the degree of vocal tract modification is left 
unspecified, it could be assumed that a moderate degree was applicable. 

It becomes possible to communicate fairly reliably about voices, with a phonetic- 
ally meaningful descriptive system of this sort. The translation of some impression- 
istic labels can be attempted, and some illustrative examples are suggested in the following list: 

EQUIVALENCE OF LABELLING SYSTEMS 
Impressionistic Label Phonetic Label 
Ginny voice Deep, (harsh), whispery, creaky voice 
Husky voice Deep, soft, whispery voice 
Golden voice Deep, soft, slightly nasalised voice 
Piping voice High, falsetto voice 
Bleating voice High, loud, (severely) nasalised voice 
Light blue voice High, soft, raised larynx voice 
Hoarse voice Deep, (loud), harsh/ventricular, whispery voice 
Gruff voice Deep, harsh, whispery, creaky voice 
Sepulchral voice Very deep, pharyngalised, tongue-lowered, 

lowered larynx, (whispery), (creaky) voice 
Adenoidal voice Soft, denasalised, vclarised voice 

Because of the unreliability of reference of the impressionistic labels, not 
everyone might agree with the suggested translations, but at least the phonetic 
system, while not yet offering a complete specification, does allow Positive state- 
ments to be made about assumed comýonents. Communication in writing about 
voice qualities becomes much more feasible, because the phonetic labels in effect 
convey instructions for attempts at imitation of the voluntarily controllable compon- 
ents referred to. 

INDEXICAL INFORMATION IN VOICE QUALITY 

The descriptive model of voice quality put forward here can now facilitate 
the discussion of the sources of indexical information in voice quality; the information 
falls broadly into three categories: 

A. Biological information 
B. Psychological information 
C. Social information 

A. Biological Information in Voice Quality. Biological information about 
the speaker, derived from the effects, outside his control, of his anatomy and physiol- 
ogy, itself falls into three sub-categories: 

(a) size and physique 
(b) sex and age 
(c) medical state 

(a) Size and Physique. -There seems to be a general correlation between a 
person's size and physique and the size of his larynx and vocal tract. If we hear a 
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very deep loud voice over the telephone, we confidently expect the speaker to turn 
out to be a large strong male; and in general our expectations are fulfilled, within 
fairly wide margins of error (Moses, 1941, Fay and Middleton, 194oa). Exceptions 
to this rule are not uncommon, but they take one aback when they occur. 

(b) Sex and Age. -One usually forms fairly accurate impressions, from voice 
quality alone, of a speaker's sex and age (Mysak, 1959, Tarneaud, 1941., Zerffi, 1957). 
Deviations from 'normal' expectations about the correlation between a speaker's 
voice and his sex and age seem to have a powerful effect on impressions of personality. 

(c) Medical State. -Voice quality supplies a surprisingly varied amount of 
indexical information about the medical state of the speaker. It is useful to 
distinguish between permanent and slightly more ephemeral, although still relatively 
long-term, medical states. Information about permanent aspects can include details 
of general health, with crude correlations between, for instance, phonaesthenia, 
or soft, whispery/breathy voices, and poor health, and between so-called "strong", 
"resonant", or "rich" voices, (deep, loud, (nasalised) voices), and good health. 
Permanent abnormalities of anatomy and physiology can be revealed by voice 
qualities associated with clcft palates, deafness, and even exceptional singing voices, 
which are sufficiently rare to be thought abnormal in this sense. 

More ephemeral, but still quasi-permanent states of health can be signalled 
by voice quality when the speaker is suffering from conditions of local inflammation 
of his vocal organs, as in laryngitis, pharyngitis, and tonsillitis, and from nasal 
catarrh, adenoids or a cold. 

Other ephemeral factors in voice quality derive from changes in the hormonal 
state of the speaker, where, for example, these result in changes in the copiousness 
and consistency of the supply of lubricating mucus to the larynx, and in the character- 
istics of the mucous membrane covering the actual vocal cords. Such changes occur 
in the pregnant and premenstrual states in women (PereII6,1962), and in conditions 
of sexual arousal in both men and women. These changes often seem to cause slight 
harshness, and whispery or breathy voice. 

Clues in voice quality to other more permanent, but occasionally reversible, 
hormonal stat. 3 are sometimes found in the case of voice disorders resulting from 
diseases of the thyroid, adrenal, and pituitary glands (Luchsinger and Arnold, 1965). 
Systematic research into the possible use of voice quality as a diagnostic index to 
these and other medical states would be extremely valuable; so far, the area has only 
sporadically attracted investigation (McCallum, 1954; Palmer, 1956; Punt, 1959; 
Sonninen, ig6o; Canter, 1963). 

Examples of temporary states which can become more permanent, and which 
can be detected in voice quality, are the effects of intoxicating agents like alcohol 
and tobacco smoke. In excess, these agents tend to damage the vocal cords. "Whisky 
voice", "ginny voice", and "rummy voice" are popular labels for the deep, harsh, 
whispery voices that tend to signal one result of excessive habitual consumption of 
alcohol (Luchsinger and Arnold, 1965) and "smoker's larynx" is a fairly frequently 
used medical label for the pathological effect of excessive tobacco smoke on the 
vocal cords (Myerson, 1950; Devine, ig6o). 

Lastly, information about temporary states such as fatigue can sometimes be 
found in voice quality. 

B. Psychological Information in Voice Quality. We seem to be prepared, 
as listeners, to draw quite far-reaching conclusions from voice quality about long- 
term psychological characteristics of a speaker, in assessments of personality. In 
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Western culture, we are ready to believe, for example, that a harsh voice is correlated 
with more aggressive, dominant, authoritative characteristics, and a breathy voice 
with more self-effacing, submissive, meek personalities. The belief that personality 
characteristics, both normal and psychopathological, are correlated with voice 
quality, has been tested experimentally by many writers, mainly in the medical 
and psychological fields (Allport and Cantril, 1934; Cohen, ig6i; Diehl, White 
and Burle, 1959; Eisenberg and Zalowitz, 1938; Fay and Middleton, 1939b, 194ob; 
Froeschels, ig6o; Goldfarb, Braunstein and Lorge, 1956; Mallory and Miller, 
1958; Moore, 1939; Moses, 1954; Pear, 1957; Sapir, 1926-27; Starkweather., 1964; 
Taylor, 1934). Some controversy remains, but in general writers seem to agree that 
some such broad correlations do exist. Intuitively, one would agree with them, but 
one major obstacle in the way of reliable scientific statements has been the lack of 
any standard system of labelling the voice qualities concerned, and a related in- 
ability to attain more than a fairly crude quantification of the voice quality variables 
which act as the experimental stimuli. 

If it is true that information about personality is conveyed by voice quality, 
then the information must be chiefly carried by aspects of the habitual muscular 
settings, rather than by the basically invariant anatomy and physiology of the 
speaker. 

C. Social Information in Voice Quality. Social behaviour is largely 
learned behaviour. Because of this, clues in voice quality to social information must lie mainly in those features of voice quality which can be acquired by imitation. In 
this sense, a particular accent often has a special voice quality associated with it, 
and the voice quality can thereby act as a partial clue to any social characteristics that 
are typical of speakers of that accent. Thus voice quality may serve as an index to 
features of regional origin, social status, social values and attitudes, and profession 
or occupation, where these features characterise speakers of the particular accent in question. Nasalisation is a voice quality component very commonly associated 
with particular accents. It characterises most speakers of Received Pronunciation 
in England, and many accents of the United States and Australia. Velarisation is a 
regional marker in the speech of speakers from Liverpool and Birmingham, England, 
and some parts of New York. 

Voice quality can also act as an index to membership of a group which is not 
necessarily an accent-group (Fay and Middleton, 1939a). For example, some British male stage actors used to seem consciously to strive to attain a voice quality like that of Sir Laurence Olivier; similarly, military drill sergeants typically have 
harsh voices, and these are not necessarily the result of habitual vocal abuse, but 
rather acquired by imitation, in the hope of projecting the characteristic persona of 
their profession. 

STEREOTYPED JUDGEMENTS IN VOICE QUALITY 

We all act, as listeners., as if we were experts in using information in voice 
quality to reach conclusions about biological, psychological and social characteristics 
of speakers. Long experience of inferring such characteristics from voice quality, 
presumably often successfully confirmed by information from other levels, invests 
our implicit ideas about the correlations between voice quality and indexical informa- 
tion with an imagined infallibility. It is worth questioning the validity of this 
judgement process. We make judgements, and we act on them., but is the information 
we infer accurate, or is there a possibility that it is quite false? Since the correlations 
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must be statistical in nature, and not always of a very high degree of statistical 
confidence, obviously listeners will sometimes be wrong in the conclusions they draw from particular voice qualities. There is a good deal of evidence that in such 
subjective judgements we operate with stereotypes (Cantril and Allport, 1935; Eisenberg and Zalowitz, 1938; Fay and AUddlcton, 1939b, 1940a, 194ob; Stark- 
weather, 1964). Listeners, if they are from the same culture, tend to reach the same indexical conclusions from the same evidence, but the conclusions themselves may, 
on occasion, bear no reliable relation to the real characteristics of the speaker. 

Of the three types of indexical information in voice quality, biological, psycho- logical, and social, it is the biological information which probably tends to lead to 
the most accurate conclusions, especially as to sex and age. Biological conclusions 
are possibly more reliable because of the -fact that they derive principally from the 
involuntary, largely invariant aspects of a speaker's anatomy and physiology. Psycho- 
logical and social conclusions are much more likely to be erroneous, because of their 
culturally relative nature, and because they derive from a more variable strand of 
the speaker's voice quality, the habitual muscular settings of the larynx and vocal 
tract. 

ExPERIMENTAL INVESTIGATION OF VOICE QUALITY 

The descriptive model suggested in this article represents no more than an 
initial structuring of the area, and a good deal of work, both experimental and 
theoretical, will be necessary before the phonetic description of voice quality can 
approach adequacy. Happily, experimental phonetics is not lacking in appropriate 
techniques of investigation. Experimental research can follow two complementary 
lines of approach, in speech analysis and speech synthesis. 

In the speech analysis approach to voice quality, data are needed on a number 
of different aspects. It would be valuable, for instance, to have anthropometric 
measurements of typical variations in anatomical dimensions, as well as acoustic and 
physiological information about long-term articulatory activity. Acoustic techniques 
currently available include a wide range of analytic devices, from spectrography for 
discovering the distribution in time and frequency of acoustic energy, to inverse 
filtering of the speech signal for recovery of the characteristics of the glottal wave- 
form. Physiological techniques which might be utilised include cineradiography, 
stroboscopic cinelaminography (Hollien, 1964), electromanomctry, and electro- 
myography (Cooper, 1965). 

Speech synthesis is a useful avenue of research " in that hypotheses about 
physiological activities and their acoustic and auditory correlates can be easily 
tested. It is particularly. valuable in that voice qualities of narrowly defined specifica- 
tions can be fairly precisely simulated (Wendahl, 1963; Laver, 1967), and psycho- 
phonetic perceptual tests and the training of judges in the phonetic labelling system 
can be correspondingly facilitated. 

THE RELEVANCE OF VOICE QUALITY FOR THE DISCIPLINES CONCERNED WITH SPEECH 

I have maintained that while it is the business of general phonetics to suggest 
a descriptive model of voice quality, the study of this area has relevance for a number 
of disciplines. 

Speech pathology has a direct interest in voice quality, and various systems of 
descriptive terminology are used by workers in this field. These systems, moreover, 
are not necessarily lacking in implications of phonetic specificity, as in the use of 
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terms like 'hyperrhinolalia' and 'hyperrhinophonia' as labels for 'severely nasalised 
voice', and 'dysphonia plicae ventricularis', for 'ventricular voice'. The limitation 
of such systems is in their emphasis on deviations, for whatever etiological reasons, 
from socially acceptable norms of voice quality. This is not to disparage such 
systems; in many areas of speech pathology attention is necessarily focused on 
abnormality. However, such systems are inherently too partial for general applic- 
ability to voice qualities of all kinds. The advantage of the more general type of 
system outlined in this article is in its being able to function without prejudice as 
to culturally-assessed factors of 'normality' or 'abnormality'. Both sorts of systems 
share the characteristic of analysing voice quality on a physiological, componential 
basis. Either system would be valuable, for instance, in the research area commented 
on earlier, that of the use of the voice as an indexical diagnostic clue to various 
pathological states. 

Psychology and psychiatry have shown a frequent interest in voice quality 
research, because of the importance of the voice as an index to affective conditions, 
and to personality. Psychological experimentation in this area might benefit consider- 
ably from the techniques of synthetic simulation of voice qualities mentioned earlier, 
in that the voice quality stimulus variable in experiments investigating the correla- 
tions between voice quality and personality, for example, might be brought under 
more delicate, reliable and quantified control in this way. 

Finally, considerations of voice quality are crucial for some aspects of the 
specifically linguistic study of speech. The distinction between voice quality and 
'phonetic quality' is one of the most fundamental distinctions in linguistic phonetics 
(Ladefoged, 1962), since phonetic quality is the basic datum of the subject, in its 
capacity as the vehicle for the meaningful distinctions of phonology. It is sometimes 
thought that phonetic quality and voice quality are independent aspects of the 
phonic continuum, and that therefore phonetic quality can be related directly, as a 
simple abstraction, to the 'real world' of 'phonic quality. A case can nevertheless be 
made for considering that phonetic quality and voice quality are not completely 
independent, and that phonetic quality can in fact only be judged against the 
previously assessed background of the voice quality of the speaker producing the 
utterance. Phonetic quality in this view would thus be a more abstract concept 
than is perhaps often believed. 

One of the difficulties facing phoneticians and linguists investigating the 
phonology of a particular language arises from the general fact that voice quality 
and phonetic quality can rely for their manifestation on many similar activities of 
the speech organs. Activities used on a quasi-permanent basis, in some of the 
habitual laryngeal and supralaryngeal settings, can potentially also be used, on a 
much shorter-term basis, in the contrastive articulations representing phonological 
units. 

Thus many of the features discussed in this article in their r6le as contributors 
to voice quality, such as labialisation, palatalisation, velarisation, pharyngalisation, 
nasalisation, breathy voice, and creaky voice, have also been found in various 
languages as signals used to differentiate the phonetic quality of the sounds represent- 
ing phonological units in those languages. 

It is because of the potential linguistic utilization of such features that the 
phonetician or linguist conducting phonological research must take an early 
decision about the status of these features, when they occur in the speech of his 
informant. 



VOICE QUALITY AND INDEXICAL INFORMATION 53 

CONCLUSION 'The 
study of speech attracts the research attention of a number of different 

disciplines, each with its own professional interests. For the majority of these 
disciplines speech is a partial interest, and the main focus of the discipline lies 
outside speech as such, as in the case of psychology and psychiatry. Speech therapy, 
on the other hand, takes speech as its principal data, but brings a specialised interest 
t6 bear on a restricted area within the wider field of speech as a whole. The one 
subject which takes as its professional domain the study of all aspects of speech is 
phonetics. As such, phonetics should be able to offer, to these other interested 
disciplines, comprehensive theoretical structures for the description of all aspects 
of speech. This article has outlined a general phonetic approach to the description 
of voice quality, as one particular aspect of speech, in the hope of facilitating inter- 
disciplinary discussion about this aspect, and about the indexical information 
conveyed by its different factors. 
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THE SYNTHESIS OF COMPONENTS IN VOICE QUALITY 

JOHN LAVER* 

!, I 

It has been said that the distinction between phonetic quality and personal quality, 
or voice quality iii my usage of the term, is on6 6f the basic assumptions of phone- 
tici. 1 

Althougb: we take phonetic quality as the basic datum of our subject, we know 
less than we might about voice quality, and I have been trying to construct a simple. 
descriptive model of this area. 

The essence'bf the approach is that voice quality is analysable into components, 
in much the same way that a consonant is described by reference to the voicing,, 
place and manner components in: its production. 

Briefly, voice quality is conceived as deriving, acoustically, from two main sources:: 
firstly, the permanent and ephemeral organic foundation of the speaker's anatomy- 
and physiology; and secondly, the Imig-term muscular adjustments, or "settings", Z 
once voluntarily acquired perhaps, now unconscious, of the larynx and supralaryn- 
geal vocal tract. 

This second section, the long-term muscular settings of the larynx and supralaryn- 
geal vocal tract, is an area open to traditional phonetic techniques of imitation and 
kinesthetic introspection, and one can thereby form hypotheses about the physio- 
logical actions necessary to produce particular qualities heard from a speaker. These. 
hypotheses can be tested by acoustic synthesis, and I have carried out some preli- 
minary simulation of some voice qualities, using PAT, the Edinburgh University 
resonance analogue speech synthesiýer designed by Walter Lawrence. 3 

. Different voice qualities were synthesised as backgrounds to a standard linguistio 
message, a longish sentence of synthetic speech from "The North Wind and the 

Department of Phonetics, University of, Edinburgh. 
Ladefoged, P.: "The Perception of Vowel Quality" Ph. D. Thesis, University of Edinburgh,, 

1960. 

-2 Ilonikman, B.: "Articulatory Settings" in "In Honour of Daniel Jones", D. Abercrombie et 
al. (eds. ), Longmans, London, 1964. 

3 Anthony, J. and Lawrence, W.: "A Resonance Analogue Speech Synthesiser", Proceedings 
of the 4th Internatiowl Congress on Acoustics, Copenhagen, 1962. 
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Sun", 4-"Then the North Wind blew as hard as he could, but the more he blew, 
the more closely did the traveller fold his cloak around him, and at last, the North 
Wind gave up the attempt. " 

Three different fundamental frequency ranges were used, which I shall call Voice, 
(50-250 c/s), Falsetto, (120-480 c1s), and Creak, (32-128 c/s). 

Besides the normal unmodified larynx and vocal tract settings for PAT, some extra 
optional laryngeal and supralaryngeal. modifications were superimposed on the 
three fundamental ranges. Laryngeal modifications were: harshness and whisperiness. 
Supralaryngeal modifications included nasalisation; a latitudinal distortion of the 
vocal tract, -velarisation; and a longitudinal distortion of the vocal tract, -raised 
larynx. 

Thus voices with up to five different components can be simulated: optional 
harshness, optional whisperyness, and optional nasalisation; one of the three configu- 
rations of the vocal tract, -unmodified (i. e. normal), velarised, or raised larynx; 

and one of the three fundamental frequency ranges, voice, falsetto or creak. 
All possible combinations of these components give a total of seventy two different 

voice qualities, such as: Nasalised Falsetto, Harsh Whispery Creak, Harsh Nasalised 
Velarised Voice, Whispery Nasalised Raised Larynx Falsetto, and so on. I'd like 
to play you some of these, reserving acoustic details of the syntheses for later, 

should anyone be interested. I would especially appreciate any comments on the 
naturalness or otherwise of the qualities, -judging naturalness by a readiness, for 
example, to ascribe characteristics of personality to the voice in question. 

List of item on Dentonstration Tape 

1. Normal Voice 
2. Normal Falsetto 
3. Normal Creak 
4. Normal Whispery Voice 
5. Normal Harsh Voice 
6. Normal Harsh Whispery Voice 
7. Normal Nasalised Voice 
8. Velarised Voice 
9. Raised Larynx Voice 

10. Whispery Velarised Creak 
11. Harsh Whispery Nasalised Velarised Falsetto 

In conclusion, I'd like to say that a componential description seems to be a useful 
approach to structuring this area. In the synthetic work so far, only categorical 

4 Udall, E.: "The Synthesis of a Long Piece of Connected Speech", Stockholm Speech Con,. 
munication Seminar, 1962. 
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differences between voices have been attempted; the synthesis of scalar, quantitative 
differences within a component is the eventual aim of the project. 

DISCUSSION 

Fant: 

1. Have you made an acoustic analysis of various pathological voices? 
2. Your nasal quality might have benefitted from a simultaneous shift up in Fl. 

Mazzarella: 

The artificial voices used in the demonstration often seemed to suggest a certain age of the 
speaker. 

Laver: 

ad Fant: I thank Dr. Fant for his suggestion about raising F1 to give a better nasal quality. 
I have been less concerned with pathological voices than with the voice quality variations which 

are susceptible of imitation by normally equipped speakers - i. e. voluntary long-term muscular 
s3ttings of the larynx and vocal tract. I have personally made no acoustic analyses yet, relying 

. more on the somewhat restricted literature, and on physiologically-based hypotheses. 
Clearly the next step is to proceed to the acoustic analysis of individual voices. 
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PkEMYSL JANOTA 

Personal Characteristic of Speech 
ACADEMIA - Transactions of the Czechoslovak Academy of 
Sciences - Social Science Series - Vol. 77 - No. 1/ 1967 - in Ekglish 

The study is outcome of six years of research dealing 
mainly with modern phonetic methods. It discusses the 
personal characteristic of the auditory aspect of oral commu- 
nication. The criterion for these personal characteristics is 
the ability of the listener to identify the speaker and to 
distinguish him from other speakers by the auditory cha- 
racteristics of his speech, the colour of this voice, the so- 
called individual timbre. 

The work is based on a complex of listening experiments, 
an analysis of the auditory aspect of spoken texts, and, last 
but not least, on synthesis of vowels and their auditory 
evaluation in confrontation with natural vowels. Work 
making use of synthetic vowels is described at greater length 
in the study and the author outlines the possibilities of using 
this method in solving general problems of phonetics of 
more genera I character. 

BLANKA BOROVI6KOVA, 
VLASTISLAV MALA6 

The Spectral Analysis of Czech Sound 
Combinations 
ACADEMIA - Transactions of the Czechoslovak Academy of 
Sciences - Social Science Series - Vol. 77 - No. 1411967 - in English 

The authors present the results of a research in speech 
acoustics achieved by theminrecent years. Their investiga- 
tion aimed at automatic speech identification with the help of 
computer. The study offers a detailed description of the 
acoustic structure of Czech sounds determined for the first 
time with the aid of modern experimental instruments. 

The results achieved by the authors are applicable not 
only to linguistics and electroacoustics but also to psycho- logy and phoniatry. 
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